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curante

cjusdem societatis sodali secretario
Professore Dre VEADANO GJORGIEVIC.

LIBER PRIMUS.

BELGRADI,

in typographia principatus Serbici

1874,

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 ¥ 4IAHOBA IPYTUX APYIITaBa MEUIMHCKIX ¥ CPOTHIX
crpyka. O6jaBbyjy ce: YBOJHMIIN, OPUTMHAIHY PajIOBH, IPETXOHA U KpaTka ca-
OINIITEH:A, IIPUKa3y GO/IECHNKA U CTy4ajeBa, BULIeO-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
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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
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Archives” requires the publisher’s approval.

The articles are printed in the English language with an abstract both in
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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
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SUMMARY

Introduction/Objective Essential Science Indicators (ESI) Highly Cited Papers (HCPs) refer to the most
influential scientific articles and breakthrough research within a research field in the past decade.

This study aimed to identify the characteristics of ESI HCPs in the subject category Dentistry, Oral Surgery
and Medicine, to recognize authors, institutions and countries of origin, and determine research trends
that attracted the most scientific interest in dentistry.

Methods A descriptive analysis of bibliographic data, network extraction and visualization were com-
pleted. Furthermore, analyzed ESI HCPs were classified according to a field of interest, main research
domain, type of study, and level of evidence.

Results The set of 185 dental HCPs was published in 42 journals from 2010 to 2020, with an average
number of 211.7 citations per paper. Nearly half of HCPs were issued by the Journal of Dental Research,
Dental Materials, and Journal of Clinical Periodontology. There were 765 authors affiliated with 351 in-
stitutions from 42 countries. The most productive institutions were the University of Hong Kong, the
University of Michigan, and the University of Bern. The United States of America contributed with the
highest number of publications, followed by China, and the United Kingdom. Dental materials, dental
implantology, periodontology, and oral and maxillofacial surgery represented areas of significant inter-
est within this subject category. The highest proportion of HCPs were narrative and systematic reviews,
expert opinions, consensus reports, and in vitro or lab studies.

Conclusion Results obtained from this study can provide valuable information for researchers to better
identify present and future hotspots in dental research.

Keywords: bibliometrics; social network analysis; knowledge discovery; research fronts; dentistry

INTRODUCTION Papers (HCPs) represent the most influential
research articles in each research field annu-

The number of citations a scientific article  ally. Since its introduction in 2002, ESI HCPs
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receives describes one aspect of its academic
impact. Citing, as one of the principal forms
of scientific communication, can be quantified
by bibliometric methods. Citation analysis and
indicators, such as the total number of citations
or h-index, can be used to identify highly cit-
ed articles, authors, institutions, countries, or
source journals. Additionally, popular research
topics can be recognized, allowing scientists to
efficiently comprehend current research trends
and design future studies.

The Clarivate Analytics’ InCites Essential
Science Indicators (ESI) stands out as one of
the datasets delivering in-depth coverage for
efficient analysis and benchmarking research
performance [1]. It is an integrated collection
of data on the most inspiring, readable, and
citable papers in the sciences, including re-
search fronts as one of its features. Highly Cited

have given great importance to the science of
science, significantly supporting the empirical
study of scientific practice [2]. They have been
widely used to evaluate research performance
at different levels (researcher, research institu-
tion, university, country of origin) and from
different aspects, comparing the quality of an
article with the highly-rated papers published
each year [3]. ESI HCPs data may be used by
various stakeholders in the decision-making
process related to research funding or univer-
sity promotions [4].

Bibliometric performance based on citation
data has been widely analyzed in various fields
of dentistry. Previously published bibliometric
studies have described the most cited (also la-
beled as highly or top-cited) articles published
in the field of dentistry, oral surgery and medi-
cine (DOSM) [5, 6] or in specific journal/s [7, 8]
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or subareas, such as prosthodontics [9], pediatric dentistry
[10], endodontics [11], orthodontics [12], dental implanto-
logy [13], periodontology [14], oral pathology and medi-
cine [15], or oral and maxillofacial surgery [16]. However,
in all these studies, the term highly cited paper refers to
articles whose total number of received citations, mostly
from the Web of Science (WoS) Core Collection, is equal
to or higher than 100, regardless of the papers’ publication
date. The analysis of dental ESI HCPs, related to the top
1% of papers in the medical research area, has so far not
been the subject of bibliometric studies.

The main aim of this study was to identify the char-
acteristics of ESI HCPs in the WoS subject category of
DOSM, to recognize authorships, institutions, and coun-
tries of origin and determine emerging research trends
in dentistry. This knowledge related to the current status
within dental research areas of significant interest may pro-
vide a valuable reference to original investigations available
for decision making and clinical practice support, allowing
scientists to efficiently comprehend prevailing research
trends and design future studies.

METHODS
Data sources

To identify breakthrough research within the field of
dentistry, we searched WoS for all papers published in
journals related to the subject category DOSM, using the
WoS subject category field. Subsequently, EST HCPs were
selected on the retrieval result page. The identified set of
185 HCPs, obtained on July 12, 2020, was part of the sec-
ond bi-monthly of 2020 (updated on July 9, 2020), which
covered the period from January 1, 2010 to April 30, 2020.

Data extraction

Complete ESI HCP metadata was exported in plain text
format from WoS and imported into the R environment for
statistical computing and graphics [17]. In addition to bib-
liographic attributes stored in Wo§, such as authors’ names
and affiliations, year of publication, document title, ab-
stract, publication name, document type, language, citation
count, cited references, authors’ keywords, or Keywords
Plus, Journal Impact Factor (JIF) Quartile in the category
DOSM (based on the Journal Citation Reports 2019) was
also recorded. Three reviewers classified selected ESI HCPs
according to a field of interest, main research domain, type
of study, and level of evidence (LoE). Any disagreement
between the reviewers was resolved by discussion with the
fourth reviewer.

Data analysis

A descriptive analysis of bibliographic data and net-
work extraction were completed using the Bibliometrix
R-package version 3.0.2 (Bibliometrix, Naples, Italy) [18].

The main results of the bibliometric analysis describe the
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collection in terms of the number of papers, authors, in-
stitutions, countries, sources, and keywords. Collaboration
analysis was used to identify co-authorships and deter-
mine collaboration networks. Word co-occurrence analy-
sis mapped and clustered terms extracted from keywords,
titles, or abstracts. Correspondence analysis was performed
to illustrate a conceptual structure of the analyzed data-
set and K-means clustering to identify clusters of papers
that express common concepts. Bibliometric networks
were graphically presented using VOSviewer software
(VOSviewer, Leiden, the Netherlands) [19] and the R pack-
ages Bibliometrix version 3.0.2 [18], as well as Wordcloud2
(R project, Vienna, Austria) version 0.2.1. Geomapping
was completed using the R project Rworldmap version
1.3.6 [20].

RESULTS

The search yielded the top 185 papers related to the catego-
ry of DOSM that had been identified in the ESI database.
A complete list of analyzed HCPs is given in Appendix
Table 1 (Available from: http://srpskiarhiv.rs/global/
pdf/tables/AppendixTablel.pdf). Of the 185 papers, 168
journal articles and 17 proceedings papers published in
English were selected for the analysis. The annual distri-
bution of all HCPs published from 2010 to 2020 is pre-
sented in Table 1. The average number of years since the
publication in the dataset was 5.3 years. One of the HCPs
was published early online [21]. Almost half (44.9%) of
HCPs (n = 185) were Open Access articles, mostly pub-
lished in Journal of Dental Research (n = 18), Journal of
Clinical Periodontology (n = 13), Dental Materials (n = 8),
or Journal of Periodontology (n = 7). More than half of den-
tal HCPs (56.8%) were funded studies, published mainly
in Journal of Dental Research (n = 25), Journal of Clinical
Periodontology (n = 21), Journal of Periodontology (n = 10),
and Dental Materials (n = 9) respectively.

Table 1. Annual distribution of Highly Cited Papers

Year N mTCA mTCY Citable Years
2010 14 420.7 42.1 10
2011 16 383.8 426 9
2012 23 310.3 38.8 8
2013 23 2374 339 7
2014 16 288.5 48.1 6
2015 24 192.2 384 5
2016 9 162.1 40.5 4
2017 13 104.9 35.0 3
2018 25 74.2 37.1 2
2019 11 243 24.3 1
2020 11 327 0

N - the total number of articles; mTC, - mean total number of citations per
article; mTC, - mean total number of citations per year

Authorship, institution and country of origin

The analysis showed that 765 authors were responsible for
1058 authorships and affiliated to 351 institutions from 42

www.srpskiarhiv.rs ‘
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Table 2. Study design and the distribution of Highly Cited Papers within the
pyramid of evidence

Study design/LoE 0| I | jIv|iVv |Vl 6 Total
Case control study 1 1
Case series 7 7
Cohort study 4 4
Controlled clinical trial 3 3
Cross sectional study 6 6
N/A; economic evaluation 2 2
Epidemiological report 2 2
E();Ei;tngslnion and panel 25 25
In vitro/lab studies 15 15
Meta-analysis 1 1
Narrative literature review 70 70
RCT 3 3
N/A; short communication/ 1 1
others

Systematic literature review 2 |20 12 3 37
Systematic review

and meta-analysis 3 3 8
Total 20126 | 3 3122|1695 185

RCT - randomized clinical trial; LoE — level of evidence; LoE | - systematic review or
meta-analysis of RCTs; LoE Il - randomized controlled clinical trial; LoE Ill - controlled
clinical trials; LoE IV - cohort study, case control study, systematic review or meta-
analysis of cohort and case control; LoE V - cross-sectional study and case series,
systematic review or meta-analysis of cross-sectional studies and case series; LoE VI
- case report; LoE VIl - narrative literature review, panel and expert opinions; LoE 0 -
animal research, in vitro / lab studies; the level of evidence of systematic reviews and
meta-analyses depend on the types of studies reviewed

Jacimovic J. et al.

Ferracane [22, 23] (Oregon Hlth & Sci Uniy,
USA) stood out as the only author who had writ-
ten two single-authored HCPs, both dealing with
resin composites and being published in Dental
Materials. Appendix Table 2 (Available from: http://
srpskiarhiv.rs/global/pdf/tables/ AppendixTable2.
pdf) provides a list of the 30 most productive au-
thors of dental HCPs. The ranking of authors was
based on their number of total articles and adjusted
frequency that reflected multiple-authored articles
(for instance, if an article was published by two
authors, each received half a credit). According to
number of total articles, the most productive au-
thor who appeared in nine HCPs was Tonetti MS,
whose fractionalized frequency was equal to 1.7,
considering the number of co-authors. However,
based on adjusted frequency, two other top pro-
ductive authors with 2.17 fractionalized frequency
were Parirokh M (Kerman Univ Med Sci, Iran) and
Torabinejad M (Loma Linda Univ, USA). Authors
of the analyzed HCPs were also ranked based on
dominance factor, which reflected the proportion
of the number of multi-authored publications of
an author as the first author to the total num-
ber of multi-authored publications of an author.
According to dominance factor value, Isola G (Univ
Catania, Italy) and Eke PI (CDC, Ctr Dis Control
& Prevent, USA) dominated their research teams

countries. The number of authors in HCPs ranged 1-34,
while the average number of authors per article was 4.14.
Of the 185 HCPs in dentistry, eight (4.3%) were single-
authored, 41 (22.2%) were written by two, 28 (21.5%) by
three, and the remaining 41.6% by four or more authors.

as they were the first authors in all of their papers (four
for Isola G and three for Eke PI). Scientific collaboration
network is given in Figure 1, which discovers regular study
groups, hidden scholarly groups, and pivotal authors of the
HCPs in dentistry.
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Figure 1. Author collaboration network
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Figure 3. Participation of each country in the distribution of Highly Cited Papers

Almost a quarter of the analyzed HCPs (n = 43) were
single-institution papers. Appendix Table 3 (Available from:
http://srpskiarhiv.rs/global/pdf/tables/ AppendixTable3.
pdf) presents the institutions with at least five HCPs, or-
dered according to the number of total articles. Among
351 institutions, the most productive institution was
the University of Hong Kong (n = 17), followed by the
University of Michigan (n = 16), the University of Bern
(n = 16), the Complutense University of Madrid (n = 13),
and the University of Birmingham (n = 13). The collabo-
ration network among the 70 most productive institu-
tions is given in Figure 2, color-coded by clusters. The
Complutense University of Madrid, Spain was the most

Srp Arh Celok Lek. 2021 Sep-Oct;149(9-10):536-543

collaborative institution, having the greatest number of
links (n = 64).

The top 185 HCPs originated from 42 countries, includ-
ing 22 European, 11 Asian, five American, two Oceanian,
and two transcontinental countries (Turkey and Egypt)
(Appendix Table 4 (Available from: http://srpskiarhiv.rs/
global/pdf/tables/ AppendixTable4.pdf)). Nearly half of the
ESI HCPs (47.6%) were single-country papers, originating
from 20 countries. Figure 3 shows the participation of each
country in the distribution of HCPs. The USA stood out
as the most productive country with an apparent advan-
tage (n = 91), followed by China, the United Kingdom,
and Germany. In addition to total HCPs Appendix Table

www.srpskiarhiv.rs ‘
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4 (Available from: http://srpskiarhiv.rs/global/pdf/tables/
AppendixTable4.pdf) presents the number of HCPs based
on the corresponding author’s country of origin, as well
as the number of single or multi-country papers. Among
91 HCPs from the USA, 54 were papers in which the
corresponding author was from the USA. The 31 papers
originated from single-country, while 60 were the result
of international collaboration.

Journals

HCPs in DOSM were published in 42 journals. Appendix
Table 5 (Available from: http://srpskiarhiv.rs/global/pdf/
tables/ AppendixTable5.pdf) shows journals’ information
regarding the JIF 2019 Quartile in DOSM Category, the
total number of published HCPs, the total number of re-
ceived citations, the average number of citations per pa-
per, and the year when the first HCP was published in
a journal. The highest number of HCPs (43.24%) was
published in the Journal of Dental Research, followed by
Dental Materials and Journal of Clinical Periodontology.
HCPs published in these journals were papers with the
highest total number of received citations. The highest
number of average citations per paper had articles pub-
lished in the Journal of Oral & Facial Pain and Headache
(mTC, = 820) and Journal of Oral and Maxillofacial
Surgery (mTC, = 771). Most of the HCPs were published in
the first (42.1%) and second (31%) JIF Quartiles in DOSM.

Citations

The 185 HCPs received a total of 39,161 citations, rang-
ing 4-1471 citations per paper. The average number of
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Figure 5. Word cloud of the most frequently used author’s keywords

citations per paper was 211.7, while the average number
of citations per year per paper was 31.34. The 20 most
influential HCPs ranked by the total number of citations
and the total citations per year are presented in Appendix
Table 6 (Available from: http://srpskiarhiv.rs/global/pdf/
tables/ AppendixTable6.pdf). The most cited HCP was pub-
lished in the Journal of Dental Research [24], with a total
of 1,471 citations. However, when the date of publishing is
taken into account, the HCP published in the International
Journal of Oral Sciences [25] stood out as the most cited
paper, with 135 total citations per year. Among the top
20 cited HCPs, 65% were review articles including seven
narrative and six systematic literature reviews. The citation
analysis revealed that the most cited papers were from the
USA with a total of 15,307 citations, followed by the UK
(total citations = 3621), China (total citations = 2744), and
Germany (total citations = 2229).
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Figure 6. The most frequently used Keywords Plus

Note: Keywords Plus — keywords obtained from the titles of references that were not necessarily provided by the authors

Research topics

Hot topics of ESI HCPs in DOSM are shown in Figure 4
and through the word cloud of the most frequently used
author’s keywords (Figure 5). The size of the displayed
terms indicated that papers related to ‘periodontitis’ and
‘periodontal diseases, as well as ‘dental implants, comprised
a substantial portion of HCPs in dentistry. Other keywords
such as ‘review, ‘systematic review), ‘epidemiology; ‘peri-
implantitis, ‘adhesion; ‘inflammation, or ‘mineral trioxide
aggregate’ were also highly prevalent. Figure 6 illustrates
the co-occurrence network of used Keywords Plus.

Field of interest, study design, research question
and level of evidence

Analysis of 185 HCPs based on a field of interest classifica-
tion, revealed that almost 25% of papers were related to
dental materials, followed by 21.62% and 16.22% related
to periodontology and dental implantology respectively
(Appendix Table 7 (Available from: http://srpskiarhiv.
rs/global/pdf/tables/AppendixTable7.pdf)). In addition
to papers focused on therapy (56.22%), the most com-
mon research issues were etiology (16.22%), pathogenesis
(12.97%), diagnosis (11.89%), and epidemiology (10.81%).
The highest proportion of HCPs were narrative (37.84%)
and systematic (24.32%) literature reviews, followed by
expert opinion and panel consensus papers (13.51%) and
in vitro/lab studies (8.11%) (Table 2). The lowest portion of
HCPs were case-control studies and short communications
(1.08%). The highest number of HCPs were within LoE
VII (n = 95), followed by LoE I (n = 26), LoE IV (n = 22),
and LoE 0 (n = 20).
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DISCUSSION

This bibliometric study is the first of its kind to identify
and describe the main characteristics of ESI HCPs in the
tield of DOSM. The analysis of 185 HCPs published 2010-
2020 revealed key concepts of dental research, prominent
individuals, institutions, articles, journals, and countries
that have contributed to the advancement of the field.

Most of the analyzed HCPs were published in 2018,
which supports the fact that the time of publication of the
article does not necessarily have to be a critical factor for
inclusion in the ESI database [26]. Moreover, one of the
most recent HCPs published in 2020 was the article with
the highest number of received citations per year [25]. The
paper, dealing with the potential routes of 2019-nCov in-
fection of the oral cavity mucosa, directly reflects EST’s
capacities for recognizing hot topics and future research
directions.

The characteristics of the analyzed set of HCPs are
mostly in line with the verified features of the ESI highly
cited articles in terms of a large number of authors and sig-
nificant international cooperation [4, 27]. More than half
of analyzed HCPs (63.1%) were written by three or more
authors, with an average number of authors per paper be-
ing 4.14, which is slightly higher compared to other stud-
ies exploring the most cited documents in dentistry [6].
The central position of the largest identified co-authorship
network is occupied by the most productive author Tonetti
MS, who achieved the greatest number of links (co-author
relationships, n = 35). International cooperation, previous-
ly recognized as one of the main qualities of highly cited
articles, appears to be less significant [28]. The present
study found that only 52.43% of dental ESI HCPs are the
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result of international collaboration. Additionally, most of
the analyzed HCPs (73.1%) were published in the journals
from the first and second JIF Quartiles in DOSM, which
was in line with the results of the previously conducted
bibliometric studies in dentistry [5]. The close relation-
ship between citations and impact is confirmed by the fact
that 43.24% of the HCPs are published in three journals
(Journal of Dental Research, Dental Materials, and Journal
of Clinical Periodontology), representing the core sources
of ESI HCPs in DOSM.

Regarding the field of study, dental materials, dental
implantology, periodontology, and oral and maxillofacial
surgery represent areas of significant interest within the
DOSM category. The results of this study are supported by
previous research that demonstrated a greater interest in
surgical rather than prosthodontic topics [29]. The notable
portion of the analyzed HCPs addresses issues related to
the classification, prevalence, incidence, and risk factors
of periodontal and peri-implant diseases and conditions.
Furthermore, a significant number of HCPs explores the
association between periodontal and systemic diseases
such as diabetes and cardiovascular diseases. These papers
aim to draw attention to gaps in knowledge and empha-
size the opportunities for oral rehabilitation, periodontal
and general health improvement, highlighting the global
burden of tooth loss due to untreated caries and severe
periodontitis. In this context, the scientific evidence of
high reputation should be instrumental in the alignment
of national public interest and initiatives in strategies for
prevention and oral health promotion.

In general, there was no positive relationship in dental
research between citation counts and the LoE. The overall
set of the analyzed HCPs was populated by a large num-
ber of lower-level evidence studies. Narrative literature re-
views, expert opinions, and consensus reports with LoE
VII were the most frequent types of study design (51.35%).
Higher-level evidence studies, such as systematic reviews
(24.32%), clinical trials, and cohort studies (3.24%), repre-
sented nearly a third of the sample. However, only half of
the systematic literature reviews (55.56%) were systematic
reviews of RCTs with the highest LoE I. The remaining
systematic reviews, consisting of a cohort, case-control,
or cross-sectional studies, were graded as studies of LoE
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The limitation of the study was the inclusion of self-
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have inflated the citation rate. Nevertheless, the data in
this study still provides significant insight into the evolv-
ing trends of dental research and prominent individuals,
institutions, articles, journals, and countries that have sig-
nificantly contributed to the progress of the field.

CONCLUSION

The present study outlines the main characteristics of the
most recent 185 ESI HCPs in the field of DOSM published
in the last decade. The majority of HCPs were narrative
and systematic literature reviews in the field of dental
materials, implantology, or periodontology. The highest
number of frequently cited and most inspiring articles
was published by the Journal of Dental Research, Dental
Materials and Journal of Clinical Periodontology, which are
the core sources of ESI HCPs representing the highest stan-
dards of research and clinical practice in dentistry. Since
the citation counts are continuously evolving and the ESI
HCPs are updated every two months, the results presented
in this study provide a snapshot of the most prominent
contemporary dental research fronts.
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search system, it would be valuable to conduct further
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BWCOKO LMTMpaHU pagosu U3 061acT CTOMATONOTMje Ha OCHOBY cepBuca
CYWITMHCKM Hay4YHU noKa3aTesbu (Essential Science Indicators)

JeneHa Jahumosuh', PeHata Metposuh?, TuxaHa AueHuh-PecHuk?®, TuHa Majesuh?, Munuua Monosuh’, lejaH CrameHkosuhS,

Hophe Crpatummposuh’

'YHuBep3uTeT y Beorpagy, Cromatonowku dakynter, LieHTpanHa 6ubnuoteka, beorpag, Cpbuja;
2YHneep3uTet y beorpaay, Cromatonowwku dakyntet, KnuHuka 3a 6onectu 3y6a u eHgogoHumjy, beorpag, Cpbuija;
YHnsepauTet y CupHejy, CromatonoLkm dpakyntet, O6nacT pectopaTBHe U PEKOHCTPYKTBHe cToMaTonoruje, lMpegmetHa obnact

napogoHTonoruja, CugHej, HCB, Ayctpanuja;

*YHneep3uTet y beorpagy, Cromatonowwku dakyntet, KnuHuka 3a optoneaujy Bunnua, beorpag, Cpbuja;
YHuBep3uTeT y KparyjesLy, akynTeT MefnLMHCKNX HayKa, KaTepa 3a ctomatonorujy, Kparyjesau, Cp6uja;

YHuBep3uTeT y beorpagy, CromatonoLuku pakyntet, beorpag, Cpbuja;

’YHneep3uTet y beorpagy, Cromatonowwku dakyntet, Onesberbe OCHOBHUX HayKa, beorpag, Cpbuja

CAXETAK

YeBoa/Lnmb Bucoko uutupaHy pagoBu Ha OCHOBY CepBuca
CyWwTWHCKM Hay4HW nokasatesbu (Essential Science Indicators)
006yxBaTajy HajyTuLiajHMje HayYHe YnaHKe 1 PeBONYLIOHapHa
UCTpaxu1Bama NpoTeKe AeLieHuje.

Linrb oBe cTyauje je fa ugeHTUPUKyje KapakTepucTrKe BUCO-
KO LUMTMpaHMX pajoBa Ha OCHOBY cepBuca Essential Science
Indicators y 0bnact cTomaTosioruje, opasnHe Xupypruje n me-
OVLUMHe, 1a Npeno3Ha ayTope, UHCTUTYLIMje 1 3eM/be NopeKa
1 yTBPAM TPEHAOBE NCTPaxmMBatba Kojy Cy MPUBYKN HajBuLLIe
Hay4YHOT NHTepeca.

Metoge CnpoBefieHa je AeCKPUNTIBHA aHanm3a bubnvorpad-
CKMX nofaTtaka, ekcTpaKLuja Mpexa 1 tb1xoBa Bu3yanvsauyja.
[arbe, aHanv3mpaHy pagoBm KnacudukosaHu cy npema obna-
CTU UHTEpPEeCa, IMaBHOM JOMEHY NCTPaXrBatba, BPCTU CTyanje
1 HUBOY AiOKa3a.

Pesyntati Ckyn of 185 BUCOKO LIMTPaHNX pafoBa objaBibeH
jey 42 vaconucay nepuogy og 2010. go 2020. roguHe, ca npo-
ceyHum 6pojem LmTaTa no pagy 211,7. [oToBO NONOBKHA OBUX
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papoBa objaBsbeHa je y yaconucnuma Journal of Dental Research,
Dental Materials v Journal of Clinical Periodontology. 3acTynibe-
HO je 765 ayTopa 13 351 nHctutyumje n 42 3emsbe. Hajnpoayk-
TUBHUje MHCTUTYLMje BGune cy yHuBep3nTeTn y XoHr KoHry, Mu-
uureHy v bepHy. Hajsehi 6poj nybnukaumja notnye ns CA-a,
KnHe 1 Benvke bputatmje. CromaTonow Ky Matepujany, 3ybHa
VUMMNNaHTONOrWja, MAPOAOHTOMONMja U opanHa U Makcunoda-
LyjanHa Xvpypruja npeactassban Cy Noapyyja of 3HavajHor
MHTepeca y 0Boj KaTeropuju npegmeta. Hajsehu feo Brcoko
LMTUPaHMX pafgoBa 6unm cy HapaTMBHU 1 CUCTEMATCKM Npe-
rnefv nuTepaType, CTPyYHa MULLbeHba, KOHCEH3YC U3BeLUTaju
W in vitro nnu nabopatopujcke cTyauje.

3aksbyuak PesynTtatii foOUjeHn 0BOM CTYAMjOM MOTY NPYXUTH
JparoLieHe UHbopMmaLmje UCTpaxmBauMMa paau 6orber npeno-
3HaBara cafalltbyx 1 6yayhnx akTyenHux Tema CToMaToso-
LWKKX NCTPaxmnBatba.

KmbyuHe peun: 6n6nmometpuja; aHanm3a gpyLTBEHX Mpexa;
OTKPUBaH-€ 3Hatba; PPOHTOBM NCTPaKMBatba; CTOMATONOVja
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Validation of the translated and cross-culturally
adapted Malocclusion Impact Questionnaire in

young people seeking orthodontic treatment in
Serbia

Ljiljiana Vuci¢, Jovana Juloski, Neda Stefanovi¢, Tina Pajevi¢, Branislav Glisi¢
University of Belgrade, School of Dental Medicine, Department of Orthodontics, Belgrade, Serbia

SUMMARY

Introduction/Objective This study aimed to translate the original disease-specific Malocclusion Impact
Questionnaire (MIQ) into Serbian and validate the new version in the cohort of young Serbian orthodontic
patients.

Methods At the university clinic, 154 patients filled out the MIQ in Serbian before the start of the orth-
odontic treatment; 112 participants filled out the same questionnaire four weeks later. The Index of
Orthodontic Treatment Need - Dental Health Component (IOTN-DHC) and Peer Assessment Rating (PAR)
pretreatment scores were recorded. Descriptive statistic, Cronbach’s a, Spearman’s p, and exploratory
factor analysis, followed by parallel analysis for factor reduction, were calculated and analyzed.

Results One hundred forty-eight patients with no missing responses (51 male, 97 female), of the average
age of 13.3 £ 2 years, had MIQ total scores mean of 10.14 + 7.451. Internal reliability (a = 0.913), external
reliability (p = 0.906; p = 0.000), construct validity tested by MIQ total scores and two global question
scores’ correlations (p = 0.682; p = 0.000 and p = 0.366; p = 0.000), as well as clinical validity tested by
correlations of MIQ total scores with PAR pretreatment scores (p =0.181; p < 0.05), and IOTN-DHC scores
(p=0.192; p < 0.05) were positive and statistically significant. One item factor was extracted and it ex-
plained a large part of the cumulative variance.

Conclusion Reliability and validity of the translated and cross-culturally adapted MIQ in Serbian is satisfac-
tory. It could be used for malocclusion-related quality of life assessments in young Serbian orthodontic
patients.

Keywords: MIQ, malocclusion impact questionnaire; quality of life; malocclusion; cross-cultural adapta-

Received « MpumbeHo:
July 7,2020

Revised - PeBusnja:
July 2,2021

Accepted - MpuxeaheHo:
July 3,2021

Online first: July 8, 2021

Correspondence to:

Jovana JULOSKI

Matice srpske 46

11160 Belgrade, Serbia
juloski.jovana@gmail.com
jovana.juloski@stomf.bg.ac.rs

tion; validation

INTRODUCTION

Most patients with malocclusion seek treatment
to improve esthetics, psychosocial relationships,
and the quality of life (QOL) [1]. However,
orthodontic treatment could also improve oral
functions and oral health [2, 3]. Demand for
orthodontic treatment and treatment outcome
satisfaction is not necessarily in correlation
with the objective malocclusion records and the
clinician’s opinion [4]. Moreover, insight into
the patients’ perception of the malocclusion
impact on different aspects of their life might
be beneficial in the treatment decision-making
process and treatment outcome considerations
[5]. Standardized and validated patient ques-
tionnaires could be a suitable tool for obtaining
such information [6]. Nowadays, we can see a
constant increase in the use of the patient-re-
ported outcome measures in orthodontic re-
searches and patient-centered orthodontic care,
especially in the form of generic and specific
health-related QOL questionnaires [7]. Patients
seeking orthodontic treatment are mostly
young, healthy individuals with malocclusion
that are not related to pain or tissue damage.

Therefore, generic health and oral health-related
QOL measures might not be sensitive enough
to record the malocclusion impact on their ev-
eryday life or the QOL changes generated dur-
ing and after orthodontic treatment [8]. Thus,
several malocclusion-specific QOL question-
naires have been developed and validated by
now. The Orthognathic QOL Questionnaire was
created for young adult orthognathic patients
[9]. It was originally developed in English and
have been translated and culturally adapted to
other languages including Serbian [10]. On the
other hand, Malocclusion Impact Questionnaire
(MIQ) was developed in English to assess
young orthodontic patients’ concerns regard-
ing the appearance of teeth, social interactions
and oral health and functions [11]. The origi-
nal questionnaire was successfully validated in
young persons with malocclusion in the United
Kingdom (UK) and New Zealand (NZ) [12, 13].
It has since been cross-culturally adapted and
translated into different languages: Chinese,
Arabic, and Spanish [14, 15, 16].

This study aimed to validate the new MIQ
in Serbian in the cohort of young Serbian orth-
odontic patients.



Validation of the Malocclusion Impact Questionnaire in Serbian

METHODS

This cross-sectional study was conducted at the University
Clinic from December 2018 to May 2019. The sample was
selected by convenience from new consecutive patients re-
ferred to the University Clinic. The inclusion criteria were
the presence of malocclusion, age 10-17 years, and signed
written informed consent. Exclusion criteria were previ-
ous orthodontic treatment, the presence of craniofacial
syndromes, the presence of cleft lip and palate, and the
presence of learning disabilities.

All the patients and their parents/guardians were in-
formed orally and were given a written explanation of the
research aims and study design. Parents/guardians signed
informed consent for participation in the study. Baseline
data that included participants’ demographic characteris-
tics, sex, and age, were collected together with the ques-
tionnaire. Malocclusion status was assessed on study casts
using the Peer Assessment Rating index (PAR index) and
the Index Orthodontic Treatment Need — Dental Health
Component (IOTN-DHC) [17, 18]. Measuring was done
by one orthodontic specialist, previously trained in using
PAR and IOTN indices. The MIQ was used to measure
the subjective impact of the malocclusion on the partici-
pant’s QOL. The MIQ consists of 17 items with three-point
severity responses (0-2) and two global questions with
five-point intensity responses (0-4). Total MIQ score has
range 0-34, and higher scores represent the poorer QOL
related to malocclusion. Two global questions are intended
to help in the validation process and are presented sepa-
rately [12, 13].

Translation and cross-cultural adaptation

The original version of the MIQ, MIQ handbook, prelimi-
nary permission for non-commercial use, and the Users
License Agreement (signed and returned) were received
from the MIQ corresponding author. A multidisciplinary
committee for translation and cross-cultural validation was
established to produce the most appropriate semantical and
conceptual version of the MIQ in Serbian. The committee
members were experts in the English-Serbian-English
translation, QOL research, and orthodontics. According
to the internationally accepted methodology for the trans-
lation and cultural adaptation of the health-related QOL
questionnaires, the “forward-backward” translation meth-
odology for preparing the MIQ in Serbian was used [19].

A pilot study was conducted on 10 patients in order to
check understanding and interpretation of the question-
naire in Serbian. The results were discussed between the
committee members regarding the patients’ doubts and
suggestions. This stage led to the second version of the
MIQ in Serbian, which was tested on 20 new patients, who
filled it out in the presence of researchers who assisted if
necessary. The patients were asked additional questions
regarding the simplicity, clarity, and relevance of the ques-
tions. Once more, the committee members discussed the
original MIQ in English and the final version of the MIQ in
Serbian, tracked all the changes made during the pretesting
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process, reviewed the introduction and instructions as well
as scaling of the responses. The final version of the MIQ in
Serbian was printed, to be used in the validation process.

Validation

During regular appointments at the University Clinic, be-
fore the start of the orthodontic treatment, 154 patients
with malocclusion who fulfilled the study inclusion criteria
were asked to fill out the MIQ in Serbian without any as-
sistance from the doctor or parent/guardian. To assess the
patient’s acceptance of the MIQ in Serbian, the mean time
required for completing the questionnaire and assistance in
reading/writing were also noted. Four weeks later, 112 par-
ticipants were asked to complete the same questionnaire
before tooth extractions and the start of any orthodontic
treatment, for retest purposes.

Statistical analysis

Descriptive statistics included sample demographics, clini-
cal characteristics, test scores, and questionnaire comple-
tion times. Cronbach’s a coefficient and item-total cor-
relation were calculated to assess the internal reliability
of the MIQ in Serbian. Spearman-Brown reliability coef-
ficient was used to evaluate external reliability. Construct
and clinical validity were explored correlating the MIQ in
Serbian total scores with two global question scores and
PAR index pretreatment scores and IOTN-DHC, respec-
tively, using Spearman’s correlation. Explorative factor
analysis was conducted to assess whether items distribu-
tion in the MIQ in Serbian corresponded with the original
MIQ items’ distribution. Parallel analysis, a method for
determining the number of factors to retain, was used for
final factor extraction.

The study was approved by the Ethics Committee (ap-
proval No 36/19).

RESULTS

The original sample included 154 patients who met the
inclusion criteria. However, six participants (3.9%) were
excluded due to missing item responses. In the final sam-
ple (n = 148), 51 (34.5%) participants were male, and 97
(65.5%) were female, the average age was 13.3 £ 2 years
(range 10-17 years). All the participants were able to read
and answer the questions without assistance. Response
rates for each item were high (96.7%) with no evidence
of significant floor or ceiling effects. Thirteen partici-
pants (8.78%) had the total MIQ score of 0 and no one
had the maximum (34). No one found MIQ in Serbian
items ambiguous or embarrassing. The mean time to
complete the MIQ in Serbian was 4.84 + 2.355 minutes
(range 2-12 minutes). Correlation analysis between age
and time needed to complete the questionnaire showed
significant negative correlation (r = -0.751; p = 0.000).
The MIQ in Serbian total scores mean was 10.14 + 7.451.
The MIQ in Serbian descriptive statistics and frequencies
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Table 1. The Malocclusion Impact Questionnaire in Serbian descriptive statistics and frequencies
of single item responses and descriptive statistics of the Malocclusion Impact Questionnaire in

Serbian total score

Vucic¢ Lj. et al.

of single item responses as well
as descriptive statistics of MIQ
in Serbian total score are shown

Question sl . = Ijrequenaezs of score3 7 in Table 1. The PAR index mean
No |Mean| SD |Median|Mode) (%) n (%) n (%) n (%) n (%) pretreatment score value (n = 129)
1. 129 1241 ] 1 0 | 52(35.1) |38(25.7)30(203)[19(12.8)| 9(6.1) was 23.5 + 10.73 (range 1-48). All
2 174 [ 1347 | 2 1 | 3201.6) | 40(27) |33(223)|21(14.2) | 22(149)| five IOTN-DHC grades were de-
3 115 | 0.75 1 1 32(21.6) |62 (41.9)| 54 (36.5) scribed in the sample (n = 125).
4 111 |0757 | 1 1 | 35(23.6) |62(41.9)|51(34.5) Grade 4 was the most frequent
5 079 0758 1 0 | 61(41.2) [57(38.5)|30(203) one (40.8%), followed by grade 5
6 043 | 063 | O 0 | 95(64.2) |42(284)| 11(7.4) (29.6%), grade 3 (20%), grade 2
7 | 051 0685 0 0 | 88(59.5) |44(29.7) |16 (10.8) (8%), and grade 1 (1.6%).

8 043 | 064 | © 0 | 97(65.5) |39(264)| 12(8.1)

9 07 |0744| 1 0 | 70(47.3) |53(35.8) | 25(169) Reliability

10 09 |0735| 1 1 | 48(32.4) |67(453)|33 (22.3)

1 068 | 0712 1 0 | 69(46.6) |58(39.2)|21(14.2) Internal reliability analysis using

12 09 0771 1 1 | 52(35.1) |59(39.9)| 37(25) Cronbach’s a showed excellent

13 | 045 | 0609| 0 0 | 91(61.5) |48(32.4)| 9(6.1) internal consistency of the MIQ

14 | 055 |0722| o 0 | 87(588) |41(27.7)| 20 (13.5) in Serbian (a = 0.913), indicating

15 027 | 0.59 0 0 |119(80.4)|18(122)| 11(7.4) that all scale items measured the

16 036 |059% | 0 0 |103(69.6) |36(243)| 9(6.1) same concept. If question num-

17 0.24 | 0.542 0 0 [120(81.1)|20(13.5)| 8(5.4) ber 19 would be deleted, coeffi-

18 047 | 0664 | O 0 | 92(62.2) |42(284)| 14(9.5) cient a would be slightly higher

19 0.2 |0.507 0 0 |125(84.5)|16(10.8)| 7(4.8) (a = 0.920, Table 2). Item-total
MIQ correlation was moderate for 15
;r:’;:‘e' 10.14/7451 9 0 out of 17 questions, while it was

MIQ - Malocclusion Impact Questionnaire; 1 - Bother you; 2 — Affect life; 3 - Happy; 4 - Good looking;

5 - Confident; 6 - Normal; 7 - Sad; 8 - Nervous; 9 - Shy; 10 - Smiling; 11 - Laughing; 12 - Seeing photographs
of yourself; 13 - Talking in public; 14 - Other people having nicer teeth than you; 15 - Being bullied;

16 — Making friends; 17 - Fitting in with friends; 18 — Covering teeth with hand when smiling; 19 - Biting

some foods

Table 2. Internal reliability of the Malocclusion Impact Questionnaire
in Serbian items calculated with Cronbach’s a coefficient and item-
total correlation

Question No Corrected item- | Cronbach’s a
(n=148) total correlation | if item deleted
3 Happy 0.656 0.906
4 Good looking 0.700 0.905
5 Confident 0.613 0.908
6 Normal 0.649 0.907
7 Sad 0.738 0.904
8 Nervous 0.583 0.908
9 Shy 0.665 0.906
10 Smiling 0.673 0.906
11 Laughing 0.627 0.907
12 i‘:ig‘l?rs‘gl‘fotographs 0.675 0.906
13 Talking in public 0.624 0.907
14 gteflirtzicr)lp;lg:wvmg nicer 0.443 0913
15 Being bullied 0.560 0.909
16 Making friends 0.601 0.908
17 Fitting in with friends 0.558 0.909
18 SV%Veer:’l:n%Jﬁ\egh with hand 0531 0910
19 Biting some foods 0.082 0.920

DOI: https://doi.org/10.2298/SARH200707063V

poor for questions number 19 and
14 (Table 2).

External reliability evaluated
by Spearmen-Brown reliability
coefficient comparing the MIQ in
Serbian test and retest total scores (n = 110) was excellent
(p =0.906; p = 0.000, Table 3).

Validity

Construct validity was assessed by correlating the first
and the second global question single scores and the MIQ
in Serbian total scores, which showed good correlation.
Clinical validity performed by correlating the MIQ in
Serbian total score with PAR index pretreatment scores
and IOTN-DHC showed weak but statistically significant
correlation. The results of the correlation analysis are
shown in Table 3.

Exploratory factor analysis was used to explore the
allocation of items in the MIQ in the Serbian version.
The Kaiser—-Meyer-Olkin measure (KMO = 0.891) and
Bartlett’s test of sphericity (x> = 1270.84; p = 0.000) verified
that the sample number and correlation structure were
adequate for factor analysis. Three components with an ei-
genvalue more significant than 1 were extracted explaining
the 59.18% of the cumulative variance. All items showed
cross-loadings indicating that every item might correspond
to all three extracted factors (Table 4). Scree plot indicated
that all questions could fit one factor (Figure 1).

According to the parallel analysis, the model justifies
only one factor, explaining the 41.65% of the variance. The
component matrix showed that 16 items had factor load-
ing from 0.504 to 0.783. Only item number 19 regarding
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Table 3. External reliability, construct, and clinical validity of the Malocclusion Impact Questionnaire total score in Serbian

External T - -
reliability Construct validity Clinical validity
Parameter . a
MIQ Total score | 1 Bothers you 2 Affects life PAR index pretreatment I0TN-DHC
(retest) (n =110) (n=148) (n=148) score (n=129) (n=125)
MIQ Total Spearman’s rho 0.906** 0.682** 0.366** 0.181* 0.192*
score (test) Sig. (2-tailed) 0.000 0.000 0.000 0.040 0.032
MIQ - Malocclusion Impact Questionnaire; PAR - peer assessment rating; IOTN-DHC - Index Orthodontic Treatment Need - Dental Health Component;
*p < 0.05;
**p < 0.01

Table 4. Exploratory factor analyses for the Malocclusion Impact Questionnaire in

Serbian items

can be compared. Original MIQ in English is

a formally validated, self-administered mal-

Question No (n = 148) .Cf)mmuna|iti§5 Component matrix occlusion disease-specific questionnaire. It
Initial | Extraction | 1 2 3 was developed in English to measure the
3 Happy 1.000 0.756 0.701 | 0513 | 0.046 malocclusion impact on young people in the
4 Good looking 1.000 0.742 0.744 | 0434 | 0.013 UK. The Enghsh to Serbian translation and
5 Confident 1.000 0.499 0.672 | 0.208 | 0.068 cross-cultural adaptaﬁon was done accord-
6 Normal 1.000 0629 | 0702 | 0.092 | 0358 ing to the internationally accepted standards
7 Sad 1.000 0.686 0.783 | 0.110 | 0.248 [19]. Linguistic structure and the conceptual
8 Nervous 1.000 0.472 0.644 | -0.107 | 0.215 meaning were prioritized over the word-to-
9 Shy 1.000 0521 0.713 | 0.090 | -0.062 word translation. Appropriate MIQ version
10 Smiling 1000 | 0753 | 0730 | 0112 |-0455 |  gyitable for the socio-cultural environment of
11 Laughing 1000 | 0644 | 0688 |-0055| 0410 |  Gerbja was attained through forward-back-
12 Seeing photographs of yourself | 1.000 0.669 0.723 | 0.230 | -0.307 ward translation, expert panel discussions,
13Talking in public 1000 | 0537 | 0676 |-0278 | 0053 | .14 pretesting with cognitive debriefing.
14toeg}cirt‘;2‘r’]p;§§a"'”9 nicer 1.000 | 0282 | 0504 |-0.164 | 0.033 | MIQ in Serbian was easy to use and 100%
15 Being bullied 1000 | 0653 | 0627 | -0451| 0239 | °f the participants found the questionnaire
16 Making friends 1000 | 0543 | 0666 | 0313 | 0043 | comprehensible. None of the respondents
17 Fitting in with friends 1000 | 0734 | 0627 |-0567 | 0135 | nDeededassistance in completing the MIQ in
18 Covering teeth with hand 000 ous? 0595 | 0156 | 0270 Serbian. scale and no q}lestion was found em-
when smiling barrassing. Most missing data were recorded
19 Biting some foods 1.000 0.483 0.099 | 0.328 | 0.604 as whole-page data and can be considered an
accidental omission in completing the ques-

Scree Plot tionnaire.
K To the best of our knowledge, this is the
: first report and the first time the MIQ was
@ used in young people with malocclusion in
‘_g 4 Serbia. The study sample was chosen by con-
& venience, similarly to the original MIQ vali-
2, dation study [12]. Even though clear scientifi-
cally sound recommendations for sample size
2 2 2 5 » ® 5 B B ® = = 5 5o o calculation in validation studies are still lack-
FaEGFNGTBER ing, the recommended minimum is 100 [22].

Figure 1. Scree plot for the Malocclusion Impact Questionnaire items

problems with biting certain foods explained deficient fac-
tor loading 0.099 (Table 5).

DISCUSSION

It has been shown that malocclusions have a significant
impact on QOL of orthodontic patients [20]. Specific in-
struments for health-related QOL have consistently shown
to be more sensitive than the generic tools [21]. Common
use of a translated and properly validated questionnaire has
the advantage of data collection from different cultures that

Srp Arh Celok Lek. 2021 Sep-Oct;149(9-10):544-550

Six participants that had missed some of the
items in the MIQ in Serbian were excluded
from the validation study. The high Kaiser-
Meyer-Olkin coefficient showed the sample
size of 148 was suitable for performing factor analysis to
explore the MIQ in Serbian dimensionality. The sample
mean age was similar to the UK study [12]. Sex distribu-
tion was similar in both samples [12].

The mean time to complete the questionnaire was ac-
ceptable and indicated that the questionnaire was simple
and easy to understand. The statistically significant nega-
tive correlation between age and time to complete the scale
suggested that younger participants needed more time to
complete the MIQ compared to the older ones. This find-
ing was in concordance with Marek Fuchs’s conclusion
that children and younger adolescents rely more heavily on
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Table 5. Extraction of one factor - parallel analysis for the Malocclusion Im-

pact Questionnaire in Serbian items

Vucic¢ Lj. et al.

existing questionnaires intended to measure the same
concept. When there is no gold standard in the tar-

geted population, assessing clinical validity could be

useful. Thus, we explored the correlation among MIQ

total scores and objective clinical measures. MIQ total

scores and PAR index pretreatment scores, as well as
IOTN-DHC, had statistically significant positive cor-

relation. This indicates that patients with more severe

malocclusion and higher treatment need reported

poorer malocclusion-related QOL. The moderate to

weak correlation was expected according to previous

findings. The subjective health-related QOL measure

do not necessarily correlate with objective findings

(4, 24]. Also, malocclusion has a more of emotional

and social impact compared to the oral symptoms

and functional limitations [25].
The MIQ in Serbian construct validity was ex-

plored by correlating MIQ total score with global

question scores, as suggested in the UK validation
study [12]. Statistically significant positive correla-

tions were found, meaning that participants who

. Communalities Component 1
Question No (n = 148) = =
Initial | Extraction 1

3 Happy 1.000 0.492 0.701

4 Good looking 1.000 0.554 0.744

5 Confident 1.000 0.451 0.672

6 Normal 1.000 0.493 0.702

7 Sad 1.000 0.612 0.783

8 Nervous 1.000 0.414 0.644

9 Shy 1.000 0.509 0.713
10 Smiling 1.000 0.534 0.730
11 Laughing 1.000 0.473 0.688
12 Seeing photographs of yourself | 1.000 0.522 0.723
13 Talking in public 1.000 0.457 0.676
14 gt::;ziople having nicer teeth 1.000 0.254 0.504
15 Being bullied 1.000 0.393 0.627
16 Making friends 1.000 0.443 0.666
17 Fitting in with friends 1.000 0.394 0.627
18 Sﬁ\":;';‘gﬁﬁfgth with hand 1000 | 0354 0.595
19 Biting some foods 1.000 0.010 0.099

reported that teeth bothered them and affected their

the information provided in the questionnaire to produce
an answer [23].

The MIQ in Serbian mean total score (10.14 + 7.451)
implicates that malocclusion disturbed the QOL of our
participants. Malocclusion-specific QOL of our patients
was better compared to the UK sample (11.6 + 7), similar
to the Arabic (10.1 + 7), and inferior to the NZ (7.1 + 6.6)
and Chilean (8.3 + 6) samples [12, 13, 15, 16]. Differences
in the frequency of responses and the MIQ total scores in
different populations can be attributed to the socio-cultural
context of the respondents. Also, linguistic ambiguities and
differences between the survey protocols among studies
should not be completely neglected.

The MIQ in Serbian showed excellent internal consis-
tency (a = 0.913; a > 0.7 is recommended), suggesting that
the scale was consistent and that all items measured the
same concept. Similar results were presented in the UK,
NZ, Arabic, and Chilean validation studies [12, 13, 15, 16].
Question number 19 about biting certain foods showed
a low item-total correlation. However, given the strong
a coeflicient and a minimal increase in case of question
number 19 omission, removing the item was not consid-
ered. External reliability of the MIQ in Serbian was statis-
tically significant and strong. This finding suggests that if
the malocclusion does not change, MIQ in Serbian score
stays reliable over time.

The validity of health-related QOL questionnaires is
usually assessed according to how much the information
from the questionnaire agrees with the results obtained
based on other measurements. Moreover, criterion valid-
ity refers to whether a questionnaire measures what it was
intended to measure, and it is known that questionnaire
validity could be explored by comparison with previously

‘ DOI: https://doi.org/10.2298/SARH200707063V

life also appear to have impaired malocclusion QOL.
In all reported MIQ validation studies (UK, NZ,
Chinese, Arabic, and Chilean) this correlation was
significant and positive although the strength of correla-
tions differed [12-16]. It could be assumed that a possible
influence of cultural tradition and linguistic specificities
in different populations may have a consequential impact
when cross-cultural adaptations are performed.

Based on exploratory factor analysis, 17 items in the
scale were divided into three potential factors explaining
eigenvalues greater than one. All items corresponded to
all displayed factors. This approach could overestimate the
number of significant factors. Thus, the scree plot and par-
allel analysis as a more rigorous approach to determine the
number of factors to retain was performed [26]. The scree
plot (a graph of the generated eigenvalues) suggested that
a model for this study data may have one factor. Moreover,
only one produced eigenvalue was higher than random
eigenvalues achieved in the parallel analysis. These find-
ings suggest that one factor could be retained and that all
items in the MIQ scale fit into one dimension, which is in
line with the UK validation study results [12].

The MIQ in English was successfully adapted for the
Serbian population in a cohort of orthodontic patients
aged 10-17 years. According to the new MIQ in Serbian
(MIQ-SR) scores, young people with malocclusion experi-
enced the condition-specific QOL impairment before the
orthodontic treatment.

Strength of the study
The MIQ in Serbian was filled out by patients without any

parent/guardian assistance. All questionnaires were filled
out at the University Clinic.
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Study weakness

Although all participants were informed that their re-
sponses would not affect further orthodontic treatment,
subject bias may still be present.

Further recommendation

MIQ-SR longitudinal studies are recommended to determine
the responsiveness or ability to detect change over time.

CONCLUSION

Translated and culturally adapted MIQ in Serbian has sat-
isfactory psychometric properties. It is a reliable and valid
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Banupaauuja npeseaeHOr U KYNTYPOIOWKK aganTupaHor YNIUTHUKA O yTULajy
MasIoK/ly3uja Ha KBa/IUTET KMBOTA Ha Y30PKY MNaAUX OPTOAOHTCKMX NaLMjeHaTa

y Cpbuijn

JburbaHa Byuuh, JoaHa Jynocku, Hepa CredaHoBuh, TuHa Majesuh, bpaHncnas Mmuwmh
YHuBep3uTeT y beorpagy, Cromatonowku ¢pakyntet, KnuHuka 3a optoneaujy Bunuua, beorpag, Cpbuja

CAMXETAK

YBoa/Lum Linb cTyauje je 6vo fa ce Banuaupa npeBefeHa
1 KyNTypONIOLWKN npunaroheHa opurmHanHa Bep3uja cneuu-
dryHOr yNTHMKa O YTrLAjy ManoKny3uja Ha KBanmTeT X1BOTa
(eHrn. Malocclusion Impact Questionnaire, MIQ) Ha y30pKy Mia-
AVX OPTOJOHTCKUX NaumjeHata y Cpbmju.

MeTtope Ha YHuBep3uteTckoj KnuHuum 154 naumjeHTa cy no-
nyHuna MIQ Ha cpnckom je3nky npe noyetka OPTOJOHTCKe
Tepanuje. YeTupwn Hepesbe KacHuje, 112 naumjeHTa je NOHOBO
MOMyHWNO NAEHTUYHE ynuTHUKe. MepeHu cy nHaekc notpebe
3a OPTOAOHTCKOM TepanujoM 1 HAEKC pe3ynTaTa OPTOJOHTCKE
Tepanuje npe Tepanuje. YpaheHu cy AeCKPMNTVBHA CTaTUCTUK],
TECT HTepPHe KOH3UCTeHTHOCTY (KpoH6axoBa a), kopenaLuje
(CnnpmaHoB p), ekcnnopaTrBHa GakTopCcKa aHanm3a 3a ek-
CTpaKuujy 1 napanenHa aHanusa 3a pegyKumjy 6poja daktopa
YNUTHUKA.

Pesyntatm Kop 148 nauujeHata 6e3 HepocTajyhuix ogroBopa
(51 mywkor n 97 xeHckor nona) y3pacta 13,3 + 2,00 rogu-
Ha, cpeftba BPeAHOCT YKYNHOT cKopa ynuTHrka MIQ je 6una

DOI: https://doi.org/10.2298/SARH200707063V

10,14 £ 7,451. IHTepHa (a = 0,913) 1 eKcTepHa KOH3UCTEHTHOCT
(0 =0,906; p = 0,000) noKa3anu Cy BUCOKY CTaTUCTUUKY 3Hauaj-
HocT. Kopenauuje ykynHor yKynHor ckopa MIQ ca nojeguHay-
HVIM CKOPOBVMa [Ba rnobanHa nutama (p = 0,682; p = 0,000 n
p =0,366; p = 0,000, pegom), ckopa UHAEKCa pe3yriTaTa OpTo-
AOHTCKe Tepanuje npe Tepanuje (p = 0,181; p < 0,05) n ckopa
MHAeKca notpebe 3a OPTOAOHTCKOM Tepanujom (p = 0,192;
p < 0,05) 6rne cy No3nTMBHE 1 CTaTUCTUUKM 3HauajHe. HakoH
eKkcnnopaTtuBHe GpaKTopcKe aHanm3e 1 napanenHe aHann3e ns-
[BOjeH je jenaH dpakTop Koju je 06jacHMO 3HavajaH geo yKynHe
BapujaHce.

3ak/myuak M/Q Ha cpnckom je3uky nMma 3agoBosbaBajyhy
WHTEPHY 1 eKCTEPHY KOH3UCTEHLM]Y 1 BaNIMAHOCT U MOXe ce
npvMerbNBaTN NPUIMKOM pa3maTpatrba YTuLaja Manokiy3uja
Ha KBa/IMTET XMBOTa KOA MNaanx 0coba ca OPTOAOHTCKUM He-
npasunHoctma y Cpbuju.

KmbyuHe peun: MIQ, ynuTHUK 0 yTULajy Manoknysuja; KBanuTeT
XMBOTa; MeNYKyNnTypanHo npunarohasatbe; BanvgaLyja
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Verapamil administration alleviates microcytosis
and tissue accumulation after chronic aluminum
exposure in rats
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SUMMARY

Introduction/Objective Research has demonstrated the toxicant potential of aluminum, but no thera-
peutic options have been suggested. The aim of the study was to investigate the extent of the aluminum-
induced toxicity, evaluated by hematological/biochemical disarrangements, hepcidin concentration
and tissue accumulation after chronic aluminum exposure and to determine possible protection with
Ca?*-channel blockage, verapamil.

Methods Experimental animals (36 rats) were treated with different doses of AICI, during eight weeks
and after that their blood and tissues were analyzed.

Results The significant differences, regardless of the aluminum dose administered, were documented in
all evaluated hematological (p < 0.001) and biochemical parameters (p < 0.001), as well as in aluminum
tissue deposition in liver, kidneys and testicles (p < 0.001), respectively. After verapamil administration,
a significant improvement in some hematological and biochemical parameters was demonstrated,
p < 0.001, as well as the attenuation of aluminum deposits in liver and testes, p < 0.001. Evaluated param-
eters of inflammation and kidney deposition did not show significant change after verapamil application.
Conclusion The findings indicate that chronic AICI, intoxication, regardless of the dose, results in the mi-
crocytic anemia associated with high hepcidin levels, numerous biochemical abnormalities and significant
aluminum deposition in liver, kidney and testes and that these effects may be attenuated by verapamil
administration. Overall, the results emphasize the significance of calcium homeostasis preservation in

chronic aluminum exposure and propose possible therapeutic option.
Keywords: aluminum-induced toxicity; verapamil; chronic exposure; hepcidin; microcytosis

INTRODUCTION

Aluminum is one of the most widespread ele-
ments on earth; therefore, a progressive over-
exposure of biota to biologically active alumi-
num has been reported, resulting in growing
evidence of aluminum-related diseases [1]. The
primary and physiological source of aluminum
intake is food and drinking water, where an av-
erage ingestion stands for 5-40 mg of alumi-
num on a daily basis, while the accepted limit
for aluminum intake is recognized as being
2 mg/kg/week [1].

In recent years, there has been abundant
data on aluminum systemic toxicity, in order
to clarify its role in the pathophysiology of
many disorders: reproductive and breast dis-
eases [2], bone impairment [3], lung disorders
[4], impacts on the immune system [5], as well
as neurological diseases [6], whereas inhibi-
tion of Ca** channels may represent potential
therapeutic strategy for addressing aluminum-
induced toxicity.

Therefore, we postulated the following aims
of the study: to investigate the extent of the

obtained toxicity, evaluated by hematological
and biochemical disarrangements and hepcidin
plasma concentration and tissue accumulation
after chronic aluminum exposure; and to de-
termine a possible protection from aluminum-
associated toxicity with Ca**-channel blockage
by verapamil.

METHODS
Animals

The experiment was performed on 36 male
Sprague Dawley rats (Vivarium of the Re-
search Center for Biomedicine of the Faculty
of Medicine in Ni$). The rats were two months
old and weighed 130-160 g. They were given
ad libitum access to food (Zemun Veterinary
Institute standard rat chow pellets) and tap wa-
ter. The ambient temperature was 20 + 2°C, the
relative humidity was 55 + 10%, with a 12-hour
light-dark cycle. The care and handling of the
animals were in accordance with the guidelines
and recommendations specified by the Federa-
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tion of European Laboratory Animal Science Associations
(FELASA). Upon the request of the Ethical Commission
for Experimental Animal Welfare of the Faculty of Medi-
cine of Ni§, the Ministry of Agriculture, Forestry and Wa-
ter Management of the Republic of Serbia approved the
experiment, decision number 323-07-01762/2019-05/10.

Experimental design

Rats were randomly divided into six groups (n = 6). The
animals were treated daily during a period of eight weeks,
as follows: 10 mg/kg of body weight (b.wt) AICL, i.p.
(group E1); 5 mg/kg (b.wt) verapamil by gavage, and after
60 minutes 10 mg/kg (b.wt) AICL i.p. (group E2); 20 mg/kg
(b.wt) AICL i.p. (group E3); 5 mg/kg (b.wt) verapamil by
gavage, and after 60 minutes 20 mg/kg (b.wt) AICI, i.p.
(group E4); 5 mg/kg (b.wt) verapamil by gavage (group
V), and saline i.p. (control group C). The material used
was as described: aluminum chloride, AICI, (Honeywell
Fluka, Fisher Scientific, Hampton, NH, USA) and vera-
pamil hydrochloride (Verapamil, Alkaloid AD Skopje,
Skopje, North Macedonia).

Blood analyses and tissue sampling

At the end of the study, the rats were euthanized with an
overdose of Ketonal® (Richter Pharma AG, Wels, Austria).
Hematological parameters: red blood cells (RBC), white
blood cells, platelets, and relative white blood cell counts
were determined by electrical impedance. The colori-
metric method was used to determine hemoglobin (Hg)
concentration. The hematocrit (Hct), mean corpuscular
volume (MCV), mean corpuscular hemoglobin (MCH),
mean corpuscular hemoglobin concentration (MCHC),
and absolute white blood cell count were calculated. All
hematological parameters were determined from whole
blood, with EDTA K2 anticoagulant, and were determined
on the hematology counter Celltac MEK 6510K (Nihon
Kohden, Tokyo, Japan).

The biochemical analyzer AU 680 (Beckman Coulter, Inc.,
Brea, CA, USA) with original manufacturer reagents was
used for biochemical parameters which were determined
from serum. The concentration of ferritin, transferrin, and
unsaturated iron binding capacity (UIBC) was determined
by immunoturbidimetric method, and iron concentration by
colorimetric method. Total iron binding capacity (TIBC) and
transferrin saturation (TSAT) were then calculated. The ac-
tivity of the following enzymes was determined by enzymatic
colorimetric method: aspartate transaminase (AST), alanine
transaminase (ALT), alkaline phosphatase (ALP), amylase
(AMY), lactate dehydrogenase (LDH), creatine kinase (CK),
and y-glutamyl transferase (yGT).

The concentrations of hepcidin and C-reactive protein
(CRP) were measured in plasma samples using commer-
cially available ELISA Kkits, according to the manufacturer’s
instructions.

All animals were carefully examined macroscopically:
body surfaces and orifices as well as all cranial, thoracic,
and abdominal organs. The liver, kidney, and testes were

‘ DOI: https://doi.org/10.2298/SARH210322044B
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excised, frozen, and stored at -80°C prior to measuring the
aluminum tissue concentration. The samples were pre-
pared according to the method by Banni et al. [7], slightly
modified. The samples were oven-dried (60°C) to a con-
stant weight. The dried tissues (0.3 g from each sample)
were then mixed with 3 mL of pure nitric acid at 90°C for
24-48 hours. The volume was then adjusted to 25 mL with
0.5% nitric acid.

Aluminum tissue concentration measurement

All analyses were carried out on an iCAP 6000 inductively
coupled plasma optical emission spectrometer (Fisher Sci-
entific, Hampton, NH, USA) which uses the echelle opti-
cal design and a charge injection device solid-state detec-
tor. The operating conditions for the inductively coupled
plasma atomic emission spectrometers were the following:
flush pump rate - 100 rpm, analysis pump rate — 50 rpm,
RF power — 1150 W, nebulizer gas flow rate — 0.7 L min™,
coolant gas flow rate — 12 L min’', auxiliary gas flow rate
- 0.5 L min’, dual (axial/radial) viewed plasma mode and
sample uptake delay — 30 s. The emission wavelength, the
detection and quantification limits, and the correlation
coefficient of the calibration curve for the aluminum are
308.215 nm, 0.3661 pg g*, 1.2203 ug g, and 0.99998, re-
spectively.

A TraceCERT" (Fluka Analytical, Sigma-Aldrich Che-
mie GmbH, Buchs SG, Switzerland) ICP multi-element
standard solution of about 40 + 0.1 mg L' of aluminum
was used as a stock solution for calibration. The plastic
containers used for storing the samples were cleaned to
avoid contamination of the samples with trace residues
of any metals. Containers were treated with 20% nitric
acid and then washed with ultra-pure water 0.05 uS cm™
(MicroMed high purity water system, TKA Wasserauf-
bereitungssysteme GmbH, Niederelbert, Germany). The
nitric acid (65%) was of analytical grade.

Statistical analysis

Data are presented as mean + standard deviation. One-way
ANOVA was performed for comparing values among dif-
ferent animal groups. For non-normally distributed vari-
ables Kruskal-Wallis test was used, followed by Mann-
Whitney test for comparing values between two groups.
The null hypothesis was tested at the 0.05 level of sig-
nificance. Statistical analysis was performed in R, version
4.0.3,2020-10-10 (The R Project for Statistical Computing,
the R Foundation).

RESULTS

Our study sample included 36 rats, whereas 12 of them
were treated with saline and verapamil and were consid-
ered the control group, and 24 of them were treated with
AICL in higher and lower doses, during eight weeks. We
demonstrated that chronic aluminum exposure resulted in
a significant change in almost all evaluated hematological
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Table 1. The comparison of chronic aluminum chloride treatment effects on hematological parameters and the effects after verapamil administration

’I;izf::sfgtlgilcal Control group Ve;gj:)ml AlC, ggvr?g/kg AlC, lgrr:ga/rlg?l bwt/ | AICI, f)?,ng/kg AlC, \2/2::;3/;% b.wt/ b

RBC 8.33+0.52 8.56 +0.42 7.86 +0.38° 8.14 +0.38%¢ 7.14 +0.38%P<4 7.67 +0.522P<de <0.001
Hemoglobin 155.17 +1.47 | 152,67 £2.07 | 138.71 £ 11.95%° 151.29 + 1.38%b¢ 126.57 +4.68*P<d | 139.83 +2.79*bcde | < 0.001
Hematocrit 47 £0.89 46.17 £0.75 | 39.57 £0.98° 44.14 + 1.34%b< 33 + 22bred 37.5+ 1.383bcde <0.001
Mcv 5517 +1.17 55+1.26 50.57 + 1.9*0 53.71 £ 0.95%¢ 46.29 £ 1.6%°<¢ 49.83 £0.75*<¢¢ | <0.001
MCH 18.5+£0.55 1833+0.52 | 17.57 £1.512F 18.29 + 0.492b< 17.57 + 0.792b<d 18.5 + 0.552b¢ 0.136
MCHC 329.67 £4.23 |330.83+0.75 | 352.14 + 26.64*F 341.86 + 8.76*° 381.29 £ 16.89*P¢ | 372.5+10.88*P<de | <0.001
Hepcidin 7154 72+10.94 | 185+ 64.54% 132.14£33.78° | 196.43 £45.25*>< | 160.33+31.46**¢ | <0.001
Ferritin 190.17 +48.35 | 187.33+7.26 | 309.29 + 19.33*F 282.71 +31.45%p 546.14 + 85.12b¢ 456.5 + 98.922b<d <0.001
Transferrin 147 +£0.18 1.53+0.08 1.78 £0.07>° 1.67 +0.05*° 1.85 +0.112b<d 1.68 + 0.06*°<4 <0.001
UIBC 5217+7.83 |48.17+11.58 78 +7.212b 60.29 +£9.7120 80.29 + 8.082b<d 59.67 + 7.342bcd <0.001
TIBC 91.5 + 841 92.33+10.71 | 105.86 + 6.56%° 88.14 + 10.25%° 101.14 + 10.142p4 83.17 + 6.08b<d 0.001
Fe 39.67+1.86 |38.17+8.84 | 27.86+2.26* 28 +3.92°° 20.86 + 3.08*b< 21.83 +£0.75%b<d <0.001
TSAT 0.43 £0.04 0.41£0.1 0.26 +0.03%° 0.32 +£0.05* 0.2 £ 0.022b<d 0.26 + 0.022b<d <0.001

Values are presented as mean + S.D; p < 0.05;

RBC - red blood cells; MCV — mean corpuscular volume; MCH — mean corpuscular hemoglobin; MCHC - mean corpuscular hemoglobin concentration;

UIBC - unsaturated iron-binding capacity; TIBC - total iron-binding capacity; TSAT - transferrin saturation;
avs. control group;

bvs. verapamil group;
“vs. AlCI, 10 mg/kg b.wt;
dvs. AICI, 10 mg/kg b.wt/verapamil;
evs. AlCI, 20 mg mg/kg b.wt

Table 2. The comparison of chronic aluminum chloride treatment effects on the platelets and white cells and the effects after verapamil administration

parameters | O | Voup | mogbut | bwiverapmi | ACh20maigbut | FLylTRE | p
PLT 776.5+63.46 | 760.17 +77.08 | 846.43 +90.65*° | 820.71 +79.43°° 113317 £1.12%<4 | 1017.17 £41.1**<¢ | <0.001
WBC 7.95+0.83 7.67 £0.52 10 +1.832° 8.71 £ 0.49%b< 11.5 £ 0.53%b¢ 9.33 £ 0.822b<4 <0.001
Ly % 53.2+5.15 5297 +1.72 57.16 + 6.96*° 55.83 +9.372P 50.1 £ 6.512b< 40.41 + 9.822b<d 0.004
Seg % 39.82+7.13 | 40.725+1.93 3291 +6.51°° 34.81+£10.17°° 40.87 +7.93%k¢ 51.65 + 1.432b<4 0.005
Mo % 6.98 + 2.05 6.28 +0.75 9.93 +1.15%° 9.36+1.112° 9.03 + 1.922k¢ 7.85 + 742b<d 0.001
Ly 42+0.6 4.09+0.24 5.78 + 1.14%F 4.82+1.012F 5.7 £ 0.76%°< 3.8 +£0.972p<d <0.001
Seg 3.07+0.6 3.15+03 3.33+0.83%° 2.96 +£0.77°° 4.66 + 0.94°P< 4.87 £ 1.25%bcd <0.001
Mo 0.54+0.17 0.48 + 0.06 1.02+£0.31%° 0.8+0.11°° 1.03 + 0.22%0¢ 0.74 +0.172b<4 <0.001

PLT - platelets; WBC — white blood cells; Ly - lymphocytes; Seg — segmented leukocytes; Mo — monocytes;

2vs. control group;

bys. verapamil group;

“vs. AlCI, 10 mg/kg b.wt;

dvs. AICI, 10 mg/kg b.wt/verapamil;
evs. AlCl, 20 mg mg/kg b.wt

parameters (Table 1). The hematological parameters that
were found to be significantly decreased after administration
of 10 mg of AICI, mg/kg b.wt. are as follows: the number
of RBC (p < 0.001), Hg (p < 0.001), Het (p < 0.001), MCV
(p <0.001), MCHC (p < 0.001), iron plasma concentration
(p <0.001), and TSAT (p < 0.001). Statistically significant
increase was observed in plasma concentrations of hepci-
din (p < 0.001), ferritin (p < 0.001), and transferrin, as well
in values of UIBC (p < 0.001) and TIBC (p < 0.001). The
identical result was obtained after 20 mg of AICI, mg/kg
b.wt. was administered, with p < 0.001 for all evaluated
parameters (Table 1).

After verapamil administration, a statistically signifi-
cant improvement in hematological parameters was dem-
onstrated as follows: in the number of RBC (p < 0.001),
Hg concentration (p < 0.001), Hct (p < 0.001), MCV
(p <0.001) and MCHC (p < 0.001). Parameters such as
hepcidin, ferritin, transferrin, UIBC, TIBC, iron in plasma,
and TSAT did not show statistically significant change af-
ter verapamil was applicated, regardless of the AICI, dose.

Srp Arh Celok Lek. 2021 Sep-Oct;149(9-10):551-557

The results presented in Table 2 refer to the changes in
parameters of WBC and platelets after AICI, was adminis-
tered. The lower dose of aluminum (10 mg/kg b.wt) present-
ed with the significant increase in all evaluated parameters:
the number of platelets (p < 0.001), WBC (p < 0.001), per-
centage of lymphocytes (p = 0.004), segmented leukocytes
(p = 0.005) and monocytes (p = 0.001), as well as in abso-
lute count of the same cells, number of lymphocytes (p <
0.001), segmented leukocytes (p < 0.001) and monocytes (p
<0.001). The same result was achieved with the higher dose
of aluminum (20 mg/kg b.wt), for all analyzed parameters.
However, no protective effects of verapamil application were
observed, since no statistically significant differences were
documented after verapamil was used, Table 2.

Table 3 presents comparison of chronic AlCI, treatment
(10/20 mg/kg b.wt) on biochemical parameters and the
changes after verapamil administration. In the cases of
lower AICI, dose, significant increase of evaluated param-
eters was observed in the following: AST (p = 0.001) and
ALT (p < 0.001), and concentration of ALP (p = 0.002),
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Table 3. The comparison of chronic aluminum chloride treatment effects on biochemical parameters and the effects after verapamil administration

Bojanic N. et al.

Soderiel| convolgrowp | Veebenl [ A jomats [ ionata |, aomangbu | A 20matabe [

AST 24593 £17.56 246.17 £70.89 407.11 £ 143.95%° 285.21 £ 41.112° 527.39 £ 227.912b<d 342.6 + 58.89%b<d 0.001
ALT 75.55+£5.91 75.70 £ 8.32 121.97 +48.33%0 94.2 +10.09*F 168.2 + 32,09%b<d 117.85 + 19.52b<d <0.001
ALP 405.65 + 16.51 405.18 £11.73 421.24 +28.04*° 385.22 + 34.222b¢ 469.87 + 63.592P<d 379 + 42.78bcde 0.002
AMY 2356.12+219.65 | 2364.1+131.81 3362.58 +124.79*® | 2710.39 +499.39*"¢ | 3451.43 +112.79*P<d | 2387.85 + 569.49*P<de | < 0.001
LDH 2837.30+£510.14 | 2789.9 +403.31 | 4516.35+1166.46*° | 3058.11 + 581.03*>< | 7147.86 + 1278.45*P<4 | 4911.72 + 2332.59%<4¢ | < 0.001
CK 1302.63 +32.04 | 1299.77 +237.76 | 2719.81 +£817.52*> | 2113.59 + 687.64%"¢ | 3446.76 + 1492.332°<4 | 2320.35 + 331.432°<d¢ | < 0.001
YGT 0.1£0.13 0.33+0.2 1.51+£0.2320 0.91 + 0.42b¢ 2.09 + 0.342bcd 0.67 + 0.39>bcde <0.001
CRP 2.1+0.11 2.1+0.16 15.5 +4.5%P 14.6 +£ 5220 22.6 + 6.6%0<d 20.5 + 4.52b<d 0.004

AST - aspartate transaminase; ALT - alanine transaminase; ALP — alkaline phosphatase; AMY — amylase; CK - creatine kinase; yGT - glutamyl transferase; CRP — C-reactive protein;
2vs. control group;

bvs. verapamil group;
‘vs. AICI, 10 mg/kg b.wt;

dvs. AICI, 10 mg/kg b.wt/verapamil;
evs. AlCI, 20 mg mg/kg b.wt

AMY (p < 0.001), lactate dehydrogenase (p < 0.001), CK
(p <0.001), yGT (p < 0.001), and CRP (p = 0.004). The
same, significant results were obtained in higher (20 mg/
kg b.wt) AICI, doses for all the parameters. The protec-
tive effects of verapamil administration were observed in
animals treated with aluminum 10 mg/kg b.wt as a signifi-
cant decrease in plasma concentrations of ALP (p < 0.001),
AMY (p < 0.001), LDH (p < 0.001), CK (p < 0.001), and
YGT (p < 0.001). The identical effects of verapamil admin-
istration were documented in animals treated with higher
doses of AICL,, seen also as significantly decreased values
of ALP (p < 0.001), AMY (p < 0.001), LDH (p < 0.001),
CK (p <0.001), and yGT (p < 0.001) (Table 3). Plasma
concentration of CRP and activity of AST and ALT did
not change after verapamil administration.

Figure 1 presents results after comparison of chronic
AICI, treatment in tissue aluminum deposition and the ef-
fects after verapamil administration. Significant increase
in aluminum tissue accumulation was observed in tissue
measurements: the liver (p < 0.001), kidneys (p < 0.001),
and testes (p < 0.001), regardless of the aluminum dose.
The protective effect of verapamil was obtained in the liver
(p <0.001) and testes (p < 0.001), irrespective of the dose.
In kidneys, however, no protective effect of verapamil was
documented. The results are presented in Table 4.

DISCUSSION

In this study, it is documented that verapamil adminis-
tration significantly mitigates aluminum-induced hema-
tology intoxication and tissue accumulation, suggesting
that it may be a protective agent against AICI,-induced
toxicity. However, based on the results, the application of
verapamil did not significantly decrease inflammatory
parameters, implying that the inflammatory pathways in
aluminum-associated toxicity are most likely independent
of this mechanism of action and cannot be prevented by
Ca** channel blocking.

It was evidenced that aluminum oral intake leads to its
extensive accumulation in the liver, spleen, kidneys, and
bones in higher rates compared to that of muscles, brain,
lungs, and heart. After aluminum is deposited, its toxicity

‘ DOI: https://doi.org/10.2298/SARH210322044B
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Figure 1. The comparison of chronic AICI3 treatment of tissue alumi-
num deposition and the effects after verapamil administration;

CG - control group; Al 10 - AICI3 10 mg/kg b.wt; Al 10v - AICI3 10 mg/
kg b.wt/verapamil; Al 20 — AICI3 20 mg mg/kg b.wt; Al 20v - AICI3 10
mg/kg b.wt/verapamil; V - verapamil group
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Table 4. The comparison of chronic aluminum chloride treatment effects on tissue aluminum deposition and the effects after verapamil ad-

ministration

Tissue/ Verapamil AICI, 10 mg/kg AICI, 10 mg/kg AICI, 20 mg/kg

groups ol et group b.wt b.wt/verapamil AU g iz (et b.wt/verapamil P
Liver 7.18+3.78 6.19+3.70 293.24 + 46.86%° 194.44 + 29.8%b¢ 403.29 + 53.922bcd 251.17 £29.98*<d¢ | <0.001
Kidney 8.38+1.56 6.05+1.78 43.7 £9.96*° 3491 + 6.8 63.76 + 11.85%b<d 55.65 + 9.6>P<d <0.001
Testicle | 11.63+436 | 11.8+6.79 31.14 £9.91° 17.27 £1.632b¢ 45.01 + 13.12b<d 23.35 + 3.743bcde <0.001

avs. control group;

bvs. verapamil group;

‘vs. AICI, 10 mg/kg b.wt;

dvs. AlCI, 10 mg/kg b.wt/verapamil;
evs. AICI, 20 mg mg/kg b.wt

is achieved through many diverse pathways, the following
being the most studied: oxidant/antioxidant/apoptosis [8],
pro-inflammatory [9], immunosuppression [10], and in-
terference with enzymes, proteins and metabolism [11]. In
addition to these findings, free intracellular Ca®* variations
have been proposed as an index of aluminum-associated
toxic injury [12]. Indeed, reports from many experimental
models implicate that chronic aluminum exposure disrupts
pathways of Ca**-mediated homeostasis.

Nevertheless, AlI** and Ca** share the same atomic ra-
dius; therefore, it is plausible that aluminum interacts with
the binding sites of calcium, disrupting its homeostasis. In
the milieu of disrupted Ca** homeostasis, mitochondria
increase production of reactive oxygen species, resulting in
oxidative damage, autophagy and apoptosis precipitation.
Similarly, the function of calcium-ATPase enzymes may
also be disrupted, resulting in cellular/organelles malfunc-
tion [13]. The inhibition of cytochrome oxidase, followed
by the inhibition of respiratory chain, may lead to the deple-
tion of ATP production via the aerobic pathway. In other
words, the inhibition of cytochrome oxidase may enhance
anaerobic metabolism, finally enabling the accumulation of
Ca* [14]. All of this may provide a plausible pathophysio-
logical link between Ca** disruption and oxidative damage.

Anemia was suggested as the first manifestation of
aluminum toxicity, whereas much research has proved
the manifestation of microcytic anemia without iron de-
ficiency in cases of aluminum overload [15]. The results
of the present study concur with these findings, since after
chronic AICI, exposure all experimental rats developed
microcytic/hypochromic anemia. Importantly, a significant
improvement of hematological parameters after verapamil
administration was observed, regardless of the aluminum
dose employed. It may, therefore, be postulated that vera-
pamil mitigates aluminum-induced hematological toxicity.

The obtained results of a ~2.6-fold increase in hepcidin
concentration suggest that the aluminum load indirectly
reduces the possibilities of iron entering the erythrocyte
precursors. Hepcidin concentrations are demonstrated to
be significantly elevated in states of proinflammatory cyto-
kines overproduction, leading to iron tissue sequestration,
iron restriction of erythropoiesis, hypoferremia and low
saturation of transferrin, which was demonstrated to be
significantly decreased in this study [16, 17].

Hepcidin-related anemia is mostly presented as moder-
ate normochromic-normocytic anemia, whereas signifi-
cantly decreased values of MCV and MCHC were obtained
here, so an additional pathophysiology explanation should
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be provided for this aluminum-related microcytosis. The
result of very low iron-transferrin saturation, is most likely
due to increased hepcidin production, and this implicates
the likeliness of a formation of a complex of aluminum-
transferrin, delivering to the erythroid precursors alumi-
num, instead of iron. Finally, it is plausible that it is the
elevation of hepcidin concentration that initially impairs
iron metabolism and that therapeutic interference with
hepcidin may improve plasma concentrations of iron and
iron-associated proteins.

The most important finding, that MCV and MCHC
values were significantly reversed after verapamil admin-
istration, may be explained by the hypothesis that AICI,
changes erythrocyte membrane permeability for ions, in-
terrupting the function of the cation pumps, a phenom-
enon that, based on presented findings, may be alleviated
by calcium channels’ blockage [17].

Concerning the liver, after the application of verapamil,
a statistically significant decrease in liver aluminum depo-
sition was observed, but not in the biochemical markers
of liver necrosis. It has been stated that tissue exposure to
aluminum leads to necrosis and biochemical abnormali-
ties, which is in accordance with the present findings [18,
19]. The necrosis of hepatocytes is presumed by the ability
of aluminum to bind to microtubule-associated phospho-
protein, located in the cytoskeleton that is an integral part
of the plasma membranes of the hepatic cells, resulting in
liver cell necrosis. It may be suggested that it is more likely
that necrosis of hepatocytes is achieved by impaired gly-
colysis, ATP production, Krebs cycles and lipids’ and pro-
teins’ oxidation, whereas intracellular calcium deposition
represents an additional mechanism, in a way to potentiate
impaired ATP production via Krebs cycle. The blockage of
Ca* channels by verapamil indisputably ameliorated alu-
minum liver deposition, regardless of the dosage, but did
not significantly reverse the concentration of liver enzymes.

The reproductive system in experimental animals is
known to be significantly affected by aluminum intoxica-
tion, resulting in decreased fertility. The key factors lead-
ing to infertility are reduced sperm production and count,
decreased motility and production of aberrant sperm [20].
We demonstrated increased aluminum tissue concentra-
tions, regardless of the dose, and more importantly that
this effect may be alleviated by the verapamil administra-
tion. At odds with these findings, some authors did not
prove aluminum accumulation in testes, but reported the
impairment of testicular function, referred to as aber-
rant spermatogenesis and sperm malformation [20]. The
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researchers postulated that aluminum exposure may cause
inhibition of acid phosphatase, succinate dehydrogenase,
and LDH isoenzyme. Aluminum presumably inhibits
activity of Ca**-ATPase, resulting in the dysfunction of
testicular membrane activity.

Finally, aluminum is proven to contribute to the patho-
genesis of inflammation, by up-regulating proinflamma-
tory cytokines and giving the signal for hepcidin synthesis.
Within the study, inflammation was proven by increased
CRP and ferritin concentration and, indirectly, by hepcidin
evaluation. Based on the resulting outcomes, neither of the
biomarkers was significantly decreased after verapamil
was employed. It may even be speculated that these effects
remain in consequence of the calcium generated from the
intracellular store, a phenomenon that occurs in the pres-
ence of metals and may not be mitigated by verapamil [13].

CONCLUSION

The findings of the present study indicate that chronic
AICI, intoxication, regardless of the dose, results in the de-
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Ynotpeba Bepanamuna ybnaxkaBa MUKpOLMTO3Y U TKUBHY aKyMynauujy nocne

XPOHUYHE W3/10XKEHOCTU aNTyMUHUjyMY

Hoswua bojanuh', injaHa CrojaHoBuh?, Maja Munojkosuh?, bopuc Hunhuh?, Onvsepa dywuh? JeneHa MunenkoBuh?,

AnekcaHgapa Urrbatosuh®4, Mapko CtojaHoBUN?

'YHuep3uteT y Huiwy, MeguunHcki Gakyntet, HayuHoncTpaxkmBayukm LieHTap 3a 6romeaunumHy, Huiw, Cpbuja;
*Yuusep3utet y Huwy, Meguumnckm dpakyntet, UHcTuTyT 3a natodmsnonorujy, Huw, Cpbuja;
3YHuBep3auTeT y Huwy, MegnumHckmn Gakyntet, Kateapa 3a MeAULIMHCKY CTaTUCTUKY 1 MHdOpMaTHKY, Huw, Cpbuja;

*UHcTuTyT 32 jaBHO 3apasbe, Hiw, Cpbuja

CAXETAK

YBoa/Lum Linmb nctpakubatrba 6110 je aa ce ucnuta cteneH
ANyMUHUNjyMCKe TOKCMYHOCTU, MPOLeHheH XeMaTONOLWKNM 1
61OXeMUNjCKMM NMapameTpuma, MPOMEHOM KOHLeHTpaLmje
XenuuanHa v akymynaumnjom anyMnHUjyma y TKMBMMa HakoH
XPOHMYHE N3NOXEHOCTV 1 ia Ce YTBPAM Aa N NOCTOjU NPOTEK-
TVBHW epeKaT Bepanammuna, octBapeH 6okagom kaHana Ca**.
Mertopge ExcneprimeHTanHe X1BoTUHb€ (36 MaLoBa) TpeTupaHe
¢y paznuuntum gosama AICl, Tokom neproga of ocam Heaesba,
a HaKOH TOra aHaIM3MpPaHu Cy HUXOBU KPB 1 TKUBA.
PesynTtaTtm 3HauajHe pa3nuke, 6e3 063npa Ha JO3Y anymu-
HWjyma, NocTojane cy y CBMM XemaTosoWwKum (p < 0,001) n 6u-
OXEMMUjCKMM NapameTpuma (p < 0,001), Kao 1y akymynawmjm
anymviHujyma y jetpu, 6yopesnma u tectucuma. HakoH npume-
He Bepanamuia JokKa3aHo je 3HauyajHo Nobosbluatbe BPeAHo-
CTU NOjeAVHIX XeMaTOMOLLKIMX 1 BMOXeMMjCKMX NapameTapa,
(p < 0,001), Kao 1 3HauajHO CMarbeHe aKymynaLyje anyMUHMjy-
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Ma Yy TKMBY jeTpe 1 Tectuca (p < 0,001). BpegHocTv aHanm3npa-
HVX NapameTapa H$NamaLmje 1 akymynauuje anymmHujyma y
TKMBY Oybpera Hycy 6une 3HauyajHO pa3nnunTe HaKOH NprYMeHe
Bepanamuna.

3aks/pbyyak Pe3yntaTi oBor ncTpaxuBatba Nokasyjy fa Xpo-
HIYHa MHTOKCMKaumja AlCI, 6e3 0631pa Ha NpriMetbeHy o3y,
AOBOANM A0 pa3Boja MUKPOLMTHe aHeMuje npaheHe BUCOKNM
KOHLIeHTpaLmjama xenuumanHa, brioxemvjckum nopemehajrma
1 3HaYajHUM TaNoXeHEeM anyMUHUjyMa Y TKIBY jeTpe, Bybpe-
ra v TecTuca, Kao 1 Aa ce Heku ofj 0BUX edekaTta mory ybna-
XKUTW AaBakbeM Bepanamuna. obvjeHn pesyntati cyrepuiy
3HayajHy naToreHeTcKy Be3y U3mehy xomeocTase Kanuyujyma
1 alyMUHWjyMCKe TOKCUYHOCTU, Ha OCHOBY Yera ce MOXe ro-
BOPUTU O MOTEHLMjaNHOj TePanMjCKOj OMLMjyi TOKOM XPOHUYHE
ekcnosuuuje anyMuUHujymy.

KrbyyHe peun: TOKCMYHOCT n3a3BaHa anyMMHWjyMOM; Bepana-
MWJT; XPOHUYHA M3/1I0MEHOCT; XeNUMANH; MAKPOLIMTO3a
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SUMMARY

Introduction/Objective The aim of this study is to examine the association of E-cadherin expression and
high proliferation index (prolDX) with clinical and pathological indicators of colorectal cancer progression.
Methods The biopsy of 72 patients, obtained by resection of colorectal cancer, was routinely processed at
the Institute of Pathology of the Clinical Centre of Montenegro, embedded in paraffin and archived. Based
on the archived pathohistological reports, two study groups were formed: the first group (n = 72) consisted
of operative biopsies of colorectal cancer, and the control group (n = 72) consisted of biopsies of adja-
cent non-tumor tissue. Routine hematoxylin-eosin and immunohistochemical avidin-biotin-peroxidase
complex method with anti-Ki67 and anti-E-cadherin antibodies was applied on. After quantification of
the results for statistical tests, the software package SPSS for Windows (19.0) was used.

Results In colorectal carcinoma, we observed a significant association of prolDX with pT stage, lymph
and blood vessel invasion, perineural invasion, lymph node metastases and distant metastases, and
Astler—Coller stage tumor disease. We also observed that the absence of E-cadherin was significantly
associated with pT stage, lymph and blood vessel invasion, perineural invasion with lymph node metas-
tases, distant metastases, with C2 and D Astler-Coller tumor stage. E-cadherin expression is associated
with prolDX with a significantly high, negative correlation coefficient.

Conclusion Our results indicate that it is possible to differentiate patients into groups with a higher or
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lower risk of developing metastatic disease, based on the expression of Ki67 and E-cadherin.
Keywords: colorectal cancer; E-cadherin expression; proliferative index; clinical significance

INTRODUCTION

Colorectal cancer is a complex disease caused
by the interaction of genetic, epigenetic and
environmental factors. Colorectal carcinogen-
esis is a consequence of the “interplay” between
environmental factors on the one side and dif-
ferent oncogenes, suppressor genes and their
products on the other, where cell proliferation
is one of the most significant biological events
in that process [1].

A nuclear antigen is isolated from the pro-
liferating cells, which was used to produce a
monoclonal Ki67 antibody of IgGl1 class. The
antigen detected by the Ki67 antibody is pres-
ent in the cell nuclei during the G, S, G,, and
M phases on the cell cycle. It cannot be detected
in the G phase [2].

Cadherin adhesion molecules also play an
important role in colorectal carcinogenesis
[3]. Cadherins are a family of glycoproteins
that perform calcium (Ca,+) dependent in-
tercellular adhesion at intercellular junctions
[4]. Cadherins participate in the processes of
embryogenesis and they are involved in the
malignant transformation of cells, where a sig-
nificant reduction of their expression occurs.

It has been proved that cadherins inhibit inva-
sion and it is hypothesized that they activate
the process of malignant cell dissemination [5,
6]. E-cadherin plays a key role in establishing
epithelial architecture, in differentiation and in
maintaining cell polarity [4]. Numerous studies
have shown that E-cadherin is a suppressor of
tumor invasion and metastasis [6, 7].

Considering the fact that the loss of E-cad-
herin molecules results in a disruption of cyto-
skeletal structure, which allows cell separation
from tumor and increased cell migration [6],
this study aims is to examine the correlation be-
tween E-cadherin expression and proliferation
index (proIDX) on the one side, and clinical
and pathological indicators of colorectal cancer
progression on the other.

METHODS
Patients and samples

The biopsies and the operative material of 72
patients were obtained by resection of colorec-
tal tumor at the Centre for Abdominal Surgery
of the Clinical Centre of Montenegro (CCM)
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Table 1. Clinicopathological features of colorectal carcinoma studied

Clinicopathological factors

Number of cases (%) Age (min/max/X)

Males 42 (58.33) 34/83/66.1 £ 10.6
Females 30(52.77) 27/83/61.4 £ 14.2
Localization Number of cases (%)

Cecum (+ileocecum) / Ascendant colon / Transverse colon / Sigma
(+descendant colon) / Rectum (+anorectum + rectosigma)

3(4.2)/11(15.3)/1(1.4)/9(12.5) / 48 (66.7)

Macroscopic appearance of the tumor

Number of cases (%)

Ulceroinfiltrative/Infiltrative/Vegetatively-infiltrative/Vegetative/Ulcerative

27(37.5)/25(34.7) /16 (22.2) /3 (4.2) /1 (1.4)

Histological grade

Number of cases (%)

Grade | / Grade Il / Grade lll

4(5.6) /63 (87.5)/5 (6.9)

Invasion of lymphatic vessels

Number of cases (%)

Not identified/Present

33(45.8)/39(54.2)

Invasion of blood vessels

Number of cases (%)

Not identified / Present

61(84.7) /11 (15.3)

Nerve invasion

Number of cases (%)

Not identified/Present

59(81.9)/13(18.1)

Pathological stage of the tumor(pT)

Number of cases (%)

pT, / pT,/ pT,

2(2.8) /54 (75.0) / 4 (5.6)

Lymph node metastases

Number of cases (%)

Deposits in seven and more lymph nodes

No deposits/Deposits in 1-3 lymph nodes/Deposits in 4-6 lymph nodes/

35(48.6)/19(26.4)/8(11.1)/10(13.9)

Distant metastases

Number of cases (%)

Not identified/Present

64 (88.9)/8(11.1)

Astler-Coller stage of tumor

Number of cases (%)

B1/B2/C1/C2/D

11(15.3)/21(29.2)/3(4.2)/30(41.7)/ 7 (9.7)

between January 2010 and December 2012. At the Institute
of Pathology CCM, 5-15 tissue samples were obtained from
each surgery, according to the established protocol, depend-
ing on the size of the tumor, including 2-3 biopsies of the
adjacent, non-tumorous colorectal tissue. After fixation
the bioptic material was routinely processed, embedded
in paraffin and archived. Based on the standard pathologi-
cal reports from that period, an experimental group was
formed that consisted of operative biopsies of colorectal
adenocarcinoma (n = 72). The control group (n = 72) con-
sisted of operative biopsies of the adjacent non-tumorous
colorectal tissue (epithelial cells), from the same patients in
the experimental group. The study protocol was approved
by the local ethics committee.

Histopathology and immunohistochemistry

On paraffin blocks, where samples of tumor tissue and
regional lymph nodes were embedded, 3—-5 pm thick cuts
were made. For histopathological verification of lesions,
the routine hematoxylin-eosin (HE) method was applied.
Representative samples of tumor and adjacent non-tumor
tissue were used for immunohistochemical analysis. Im-
munostaining was performed using the avidin-biotin-per-
oxidase complex (ABC) method (Vectastain ABC Elite-kit,
Vector Laboratories, Burlingame, CA, USA), with mouse
monoclonal anti-E-cadherin antibody (DAKO, Denmark,
clone NCH-38, 1:50) and rabbit monoclonal anti-Ki67 an-
tibody (Abcam, Burlingame, CA, USA, clone SP6, 1:100).
Expression of E-cadherin in carcinoma cells was mea-
sured in 10 fields of microscopic magnification 400x
(mean value represents the final result for the case) and
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classified in the following manner: Intramembranous im-
munohistochemical reaction with < 10% of immunoreac-
tive cells was considered a negative immunoreaction (-),
and the presence of intramembrane expression in > 10%
was evaluated as a positive reaction; an immunohisto-
chemical reaction present in < 50% of cells was classified
as moderate expression (1+); a positive immunohisto-
chemical reaction present in > 50% of cells was classified
as pronounced expression (2+) of E-cadherin.

To evaluate the expression of Ki67+ cells per mm? by
area, test system M42 according to Weibel was used. Ob-
jective micrometer calibrated the test system on a Nikon
Eclipse Ni MBP 99 400 microscope at a magnification
of 400, with a measurement field of 0.016 mm? To test
the density of Ki67+ cells per mm?, 10 “hot-spots” were
counted successively. The absolute value of the density of
positive cells in the “hot-spot” was determined stereo-
metrically [8]. The means of the obtained values of the
“hot-spots” represents the final number of Ki67+ cells in
mm? per case. The median was subsequently determined
and the absolute values of the density of positive cells were
divided into two groups: those with the low level of expres-
sion (the value < the median value) and those with the
high level of expression (values>the median value). From
absolute determined values of Ki67 regarding deviation
from median Ki67 index (proIDX) was obtained.

Statistical analysis
The statistical software package SPSS for Windows, Version
19.0 (IBM Corp., Armonk, NY, USA) was used. To analyze

the statistical significance of parametric and nonparametric
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Figure 1. Distribution of Ki67-immunopositive cells in mm? of ex-
amined tissue

features, between and within the groups, x*-test, the Kruskal-
Wallis test, Fisher exact test and Student’s t-test were used.
Afterwards, the Kolmogorov-Smirnov normality test, cor-
relation analysis (Spearman’s rank correlation coefficient).

P values less than 0.05 were considered statistically sig-
nificant.

RESULTS

This study included 72 patients with colorectal adeno-
carcinoma (42 men, mean age 66.1 + 10.6 years, range
34-83, and 30 women, mean age 61.4 + 14.2 years, range
27-83). The main clinical and pathological characteristics
of colorectal adenocarcinoma are shown in Table 1.

Immunohistochemical expression of Ki67 and
E-cadherin in colorectal adenocarcinoma and
adjacent non-tumor tissue

Immunohistochemical analysis of the Ki67 expression,
gave absolute values of the number of immunopositive cells
in mm?” of tissue. Ki67 expression reported by the num-
ber of immunopositive cells in mm? (median = 3098.9708;
min = 1475.3, max = 4799.2) in colorectal carcinoma tis-
sue, was significantly higher compared to the control
group-adjacent, non-tumor tissue (median = 547.227;
min = 431.5, max = 760.2; p < 0.001) (Figure 1).

Immunohistochemical analysis of E-cadherin expres-
sion showed that there is a statistically significant differ-
ence in the expression of this marker between colorectal
carcinoma tissue and adjacent non-tumor tissue. Namely,
in colorectal adenocarcinoma, the absence of E-cadherin
expression was found in a significant 52.8% of cases
(p <0.001). It is also observed that the expression of E-
cadherin is significantly increased (38.9%, p < 0.001) in
the adjacent non-tumor tissue compared to the colorectal
carcinoma, where only 4.2% of cases expressed E-cadherin
(Figure 2).

‘ DOI: https://doi.org/10.2298/SARH200929055Z

Zujovic J. et al.

Correctal aTenocarci oma

S52.8 43.1
-
56.9 et

/' <10% E-cadherine positive cells
m 10-49% E-cadherine positive cells
>50% E-cadherine positive cells

Figure 2. E-cadherin expression in colorectal cancer and adjacent
non-tumor tissue

Association and correlation analysis between Ki67
expression/proliferative index (prolDX) and clinical
and pathological characteristics of colorectal
cancer (Table 2)

There was a significant correlation of proliferation index
(proIDX) with the pT stage of the tumor because in 100%
of cases there was the correlation between low pro IDX
and pT1 and in 91.7% of cases between low proIDX and
the pT2 stage of the tumor. This correlation is defined by
a significant, positive correlation coefficient (r = 0.352,
p = 0.002).

High proIDX was associated with lymphatic invasion
in 82.1% of cases, while in 87.9% of cases low proIDX was
associated with tumors in which lymphatic vessel invasion
was not identified. Pro IDX was associated with lymph
vessel invasion with a significant, positive and high cor-
relation coefficient (r = 0.697, p = 0.000).

High proIDX was significantly associated with vas-
cular invasion in 90.9% of cases, while in 92.3% of cases
with neural invasion, there were lower but significant and
positive correlation coefficients (r = 0.347 and r = 0.397,
p =0.003 and p = 0.001)

There was a significant correlation between high
prolDX and lymph node metastases. High proIDX was sig-
nificantly associated with metastases in 1-3 lymph nodes
in 84.2%, with metastases of 4-6 lymph nodes in 100% and
with metastases of seven and more lymph nodes in 100% of
cases. It is also noteworthy that low proIDX was associated
with the absence of lymph node metastases in 94.3% of
cases. Lymph node metastases were highly, positively, and
significantly correlated with proIDX (r = 0.766, p = 0.000).

High proliferation index (Figure 3) was in 100% of cases
associated with distant metastases with a significant and
positive correlation coefficient (r = 0.354, p = 0.002).

ProIDX was significantly associated with Astler-Col-
ler stage of tumor disease. Low proIDX was significantly
associated with stage B1 in 90.9% and stage B2 in 100%
of cases. At the same time, high proIDX was significantly
associated with stage C2 in 90% and with stage D in 100%
of cases. This correlation was defined by a highly signifi-
cant and high correlation coefficient (r = 0.818, p = 0.000).

In this study, no significant correlation was found be-
tween the proIDX/Ki67 expression and subjects” gender,
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Table 2. Association of Ki67 and E-cadherin expression with clinico-pathological parameters

561

Type of tumor Colorectal carcinoma
Markers Ki67 E-cadherin
low high - + ++
Tested parameters
n (%) n (%) n (%) n (%) n (%)
Se Male 21 (50) 21 (50) 22 (52.4) 20 (47.6) 0(0)
X
Female 15 (50) 15 (50) 16 (53.3) 11 (36.7) 3(10)
Significance p / 0.096
A <65 14 (42.4) | 19(57.6) 18 (54.5) 14 (42.4) 1(3)
Age of the subjects
> 65 22(56.4) | 17 (43.6) 20(51.3) 14 (43.6) 2(5.1)
Significance p 0.237 0.891
Rectum (anorectum + rectosygma) | 23 (47.9) | 25(52.1) 26 (54.2) 19 (39.6) 3(6.2)
Sygma (+sin. colon) 7(77.8) 2(22.2) 4(44.4) 5(55.6) 0(0)
Localization Colon ascendens 5(45.5) | 6(54.5) | 5(45.5) 6 (54.5) 0(0)
Transverse colon 0 (0) 1(100) 1(100) 0(0) ‘ 0 (0)
Cecum(ileocecum) 1(33.3) 2 (66.6) 2 (66.7) 1(33.3) ‘ 0(0)
Significance p 0.369 0.893
Ulceroinfiltrative 12 (44.4) | 15(55.6) 16 (59.3) 10 (37) 1(3.7)
Infiltrative 13(52) 12 (48) 11 (44) 13(52) 1(4)
Tumor growth
pattern Vegetative 3(100) 0(0) 0(0) 2(66.7) 1(33.3)
Vegetatively-infiltrative 7(43.8) | 9(56.2) 11(68.8) 5(31.2) 0(0)
Ulcerovegetative 1(100) | 0(0) 00 | 1(100) \ 0(0)
Significance p 0.328 0.124
Grade | 3(75) 1(25) 2 (50) 2 (50) 0(0)
Histological grade of
the tumor Grade ll 32(50.8) | 31(49.2) 31(49.2) 29 (46) 3(4.8)
Grade i 1200 | 4(80) | 5(100) | 000 \ 000
Significance p 0.245 0.285
. i Not identified 29(87.9) | 4(12.1) | 4(12.1) 26(78.8) 3(9.1)
Lymphatic invasion — -
Lymphatic invasion present 7(17.9) |32(82.1) | 34(87.2) 5(12.8) 0(0)
Significance p <0.001* <0.001*
Blood vessels Not identified 35(57.4) | 26 (42.6) 28 (45.9) 30 (49.2) 3(4.9)
invasion Blood vessels invasion present 1(9.1) |10(90.9) 10 (90.9) 1(9.1) 0(0)
Significance p 0.003* 0.022*
Not identified 35(59.3) | 24 (40.7) 26 (44.1) 31(52.5) 2(34)
Nerve invasion
Nerve invasion present 1(7.7) 112(92.3) 12(92.3) 0(0) 1(7.7)
Significance p <0.001 0.020*
No deposit 33(94.3) | 2(5.7) 2(5.7) 30(85.7) 3(8.6)
Lymph node Deposits in 1-3 LN 3(15.8) |16(84.2) 18(94.7) 1(5.3) 0(0)
metastases Deposits in 4-6 LN 0(0) 8(100) 8(100) 0(0) 0 (0)
Depositsin>7 LN 0(0) 10(100) 10 (100) 0(0) 0(0)
Significance p <0.001* <0.001*
. Not identified 36 (56.2) | 28 (43.8) 30 (46.9) 31 (48.4) 3(4.7)
Distant metastases
Metastases present 0(0) 8(100) 8(100) 0(0) 0(0)
Significance p 0.003* 0.018*
pT, 2(100) 0(0) 0(0) 2(100) 0(0)
Pathological stage of pTZ 11(91.7) 1(8.3) 0(0) 10 (83.3) 2(16.7)
the tumor pT, 21(389) | 33(61.1) 34(63) 19(35.2) 1(1.9)
pT, 2 (50) 2 (50) 4(100) 0(0) 0(0)
Significance p 0.005* <0.001*
B1 10(90.9) | 1(9.10) 0(0) 9(81.8) 2(18.2)
B2 21(100) 0(0) 1(4.8) 19 (90.5) 1(4.8)
Astler—Coller al 2(667) | 1(333) 00 3(100) 000
stage of tumor
2 3(10) 27 (90) 30(100) 0(0) 0(0)
D 0(0) 7 (100) 7 (100) 0(0) 0(0)
Significance p <0.001* <0.001*

*significant difference p < 0.05, x? test, Fisher's exact test
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Figure 3. Immunohistochemical expression of Ki67 and E-cadherin in
colorectal adenocarcinoma; a — low Ki67 expression index; b — high
Ki67 expression index; ¢ — lack of expression and expression of trace
E-cadherin; d — pronounced E-catherin expression (ABC x 400)

age, localization of the tumor in the colorectum and the
histological grade of the tumor (p > 0.05).

Association and correlation analysis between
E-cadherin expression and clinical and
pathological characteristics of colorectal cancer
(Table 2)

A statistically significant correlation between E-cadherin
expression and pT stage of the tumor was observed. In 63%
of cases, there was a correlation between absent E-cadherin
expression and pT3 stage of the tumor (p = 0.039). There
was also a significant correlation between moderate E-cad-
herin expression and pT1 and pT2 stages (p = 0.021). This
correlation was defined by a significant, inverse, moderate
correlation coefficient (r = -0.515).

There was a statistically significant correlation between
E-cadherin expression and lymphatic vessel invasion in
colorectal cancer. Namely, the absence of E-cadherin ex-
pression was associated with lymphatic vessel invasion
in 87.2% of cases. In cases where lymph vessel invasion
was not identified, there was a moderate expression of
E-cadherin in 78.8% of cases. E-cadherin expression was
also associated with lymph vessel invasion with a high
negative and significant correlation coefficient (r = -0.726,
p = 0.000).

The expression of E-cadherin was associated with the
invasion of blood vessels with a significant, negative and
weak correlation coefficient (r =-0.311, p = 0.008), so that
in 90.9% of cases, the absence of E-cadherin expression
was associated with vascular invasion.

The absence of E-cadherin expression was significantly
associated with nerve invasion in 92.3% of cases. Neu-
ral invasion and E-cadherin expression were associated
with weak, significant negative correlation coefficient
(r=-0.293, p =0.013).

In a significant number of cases, the absence of E-cad-
herin expression was associated with lymph node metasta-
ses. In 94.7% of cases, there was an absence of E-cadherin
expression associated with metastases in 1-3 lymph nodes,

‘ DOI: https://doi.org/10.2298/SARH200929055Z

Zujovic J. et al.

in 100% of cases with metastases in 4-6 lymph nodes, as
well as in 100% of cases with metastases in seven or more
lymph nodes. In lymph nodes, where no metastatic depos-
its were identified, moderate expression of E-cadherin was
present in a significant number of cases (85.7%, p < 0.001).
Lymph node metastases and E-cadherin expression were
associated with a significant, high but negative correlation
coefficient (r = -0.729, p = 0.000).

In 100% of cases, there was a significant correlation
between the absence of E-cadherin expression and distant
metastases.

There was a statistically significant correlation between
E-cadherin expression and the Astler-Coller stage of tu-
mor disease. Moderate expression of E-cadherin was asso-
ciated with B1 and B2 Astler—Coller stage in a significantly
higher number of cases (81.2% and 90.5%, p = 0.021). Ab-
sence of E-cadherin expression was significantly associated
with C2 and D Astler-Coller stage tumors in 100% of cases
(p <0.001). E-cadherin expression was associated with
the Astler—Colller stage of tumor disease with a very high,
negative correlation coefficient (r = -0.875, p = 0.000).

In this study, there was also a highly significant cor-
relation between E-cadherin expression and proIDX de-
fined by a high, negative correlation coefficient (r = -0.794,
p = 0.000).

No statistical significance was observed between E-cad-
herin expression and subjects’ sex, age, tumor localization
and histological grade of colorectal cancer (p > 0.05).

DISCUSSION

Numerous studies have observed the association of cell
proliferation with the aggressive biological behavior of tu-
mors of different localization [9-12], while the expression
of Ki67 protein has been identified as a good predictor
of recurrence and as an independent prognostic factor of
survival rate [12, 13].

The expression of Ki67 protein during the cell cycle is
strictly regulated by the balance between synthesis and
degradation, which means that its half-life is short and
is only 60-90 minutes long. During the cell cycle Ki67
becomes detectable in the mid-late G, phase when lev-
els are low, and then its expression increases through the
S and G, phases, and peaks in the early M phase. In the
late stages of mitosis, the expression of Ki67 falls sharply
and then disappears [14].

In this study, we observed that low proIDX has a good
correlation coefficient significantly associated with pT and
pT, stages, while high proIDX is associated with significant
and high correlation coefficients to lymph vessel invasion,
blood vessel invasion, neural invasion, lymph node metas-
tases and distant metastases. In a recent study by Tong et
al. [15], a sample of 1,090 subjects with colorectal cancer
observed a significant association of Ki67 expression with
pT stage, histological grade, AJCC stage, and lymph node
metastases.

The proliferation index calculated in our study indicates
the existence of a very strong relationship between Ki67
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expression and Astler—Coller stage, supported by the high
correlation coefficient that defined this relationship (Spear-
man rho = 0.818). High proIDX is significantly associated
with C2 and D stages, which is consistent with the sugges-
tion of Li et al. [16], that a high proliferative index may
be a useful biomarker to aid in the assessment of disease
outcome in patients with stage III and IV colorectal cancer.

In this study, no significant association was found be-
tween Ki67/prolDX expression with sex, age of the sub-
jects, localization of the tumor in the colon and with the
histological grade of colorectal cancer. However, there is
an observation in the literature about a significant cor-
relation the high expression of Ki67 with an older age of
patients [17].

Invasion and metastasis of malignant tumors, in addi-
tion to the kinetics and proliferative capacity of tumor cells,
include the interaction between tumor cells themselves and
between tumor cells and their microenvironment in which
changes in cell adhesion play an important role [3, 6].

The expression of E-cadherin on epithelial cell mem-
branes maintains cell connections and suppresses cell inva-
sion. Mutation of the CDH1I gene which encodes E-cad-
herin results in the formation of a mutated, dysfunctional
protein, which further results in decreased cell adhesion
and uncontrolled growth of malignant cells [18]. Many
studies have shown an association between reduced /absent
E cadherin expression and progression of tumors [3, 6].

We identified a loss of E-cadherin expression in 52.8%
of colorectal cancers, which is in complete agreement with
the results of Kim et al. [6], who examined 689 colorectal
cancers in 52% of cases to verify the loss of E-cadherin
expression. Also, in agreement with other reports [3, 19],
a significant difference in E-cadherin expression between
tumor and adjacent non-tumor tissue was observed in our
study.

As expected, the data on the expression of E-cadherin
in relation to the clinical-pathological characteristics of
colorectal cancer are heterogeneous and contradictory [5,
6]. In this study, we identified a significant association be-
tween reduced and/or absent E-cadherin expression with
pT tumor stage, lymph and blood vessel invasion, perineu-
ral invasion, lymph node metastases, distant metastases,
and Astler—Coller stage tumor disease. Other authors have
observed that loss of E-cadherin expression is associated
with lymph node metastases, but not with other param-
eters of colorectal cancer progression [6]. Kim et al. [6]
found significantly lower E-cadherin expression in cases
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with infiltrative tumor growth, lymph node metastasis and
distant metastasis.
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KnuHuukK 3Havaj uHaeKkca npoandepaumje U ekcnpecuje e-kaaxepuHa

Y KONIOPEKTaIHOM af,eHOKapLUHOMY

JaHko Xyjosuh', MuneHa Bynetuh? Mupocnas CrojaHosuh?, PaHko Jlazosuh?, He6ojiua hophesuh’, Muogpar PagyHosuh?,

CHexaHa JaHuuh?, Benumnp Munowesnh®

'KnuHuukn uenTap LipHe lope, Lientap 3a abgomuHanHy xupyprijy, Mogropuua, LipHa lopa;
2YHneepautet y Kparyjesuy, OakynTteT MeaMLIMHCKIX HayKa, IHCTUTYT 3a natonorujy, Kparyjesal, Cp6uja;

3YHnsepauTet y Huwy, MeguumHckm dakyntet, Huw, Cpbuja;

*YHuBep3uTeT LipHe lope, MeguumHckmn dpakyntet, Moaropuua, LipHa lopa;

BonHnua Codra, Mogropuua, LipHa lopa

CAMETAK

Yeoa/Uwmb Linb cTyaunje je ncnmtrBatbe NOBE3aHOCTU eK-
crpecuje e-KagxepriHa 1 BUCOKOT MHAeKca nponudepauyje ca
KJIMHNYKO-NATOJOLIKMM NMoKa3aTe/bMMa nporpecuje Konopek-
TaHOT KapLYHOMa.

MeTtoge buoncujckn matepujan 72 6onecHrka fobujeH pe-
CeKLMjoM KONopeKTaHor KapLuuHoma je y IHCcTUTyTy 3a nato-
norujy KnnHmukor ueHtpa LipHe lope pyTrHcKkn obpahusaH,
KanyrnybeH y napaduH 1 apxvsupaH. Ha ocHoBy apXxvBUpaHmx
MaToOXMCTONOLWKMX U3BeLITaja GOpMUpaHe Cy fBe CTyAujcKe
rpyne: npBy rpyny (n = 72) YnHUe Cy onepaTuBHe Gruoncuje
KOJIOpeKTaHOT KapLIMHOMA, @ KOHTPOJHY rpyny (n = 72) YnHu-
ne cy buoncuje cycefHOr HETYMOPCKOT TKMBa. MprMerseHn cy
PYTVHCKI XeMaTOKCUIINH-e031H 60jeHe 1 IMYHOXVCTOXEMI]CKa
ABC (avidin-biotin-peroxidase complex) meTofa ca aHTU-Ki67 n
aHTU-e-KafXxepuH aHTUTenuma. HakoH KBaHTUdMKaLmje pe-
3y/iTaTa 3a CTaTUCTUYKa TeCTpakba je KopuwheH nporpamcku
naket SPSS 3a Windows (19.0).
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PesyntaTti Y TKMBY KONOPEKTAIHOT KapLiMHOMa je 3amnaeHa
3HayajHa NOBE3aHOCT BMCOKOT MHAEKCa nponudepaLuje ca
pT CTapnjyMOM, HBa3WjoM IMMGHUX U KPBHUX CYA0Ba, Nepu-
HeypasHOM UHBa3WjoM, MeTacTazama y MMMGHUM YBOPOBKMA
1 yAarbeHM MeTacTa3ama 1 CTafnjymomM TyMopcke 6onectu
Actnep-Konep. Takohe je 3anakeHo Aa je 0ACyCTBO eKcrpecyje
e-KagxepyiHa 3HayajHo noBe3aHo ca pT CTaAnjyMOM, UHBa3NjOM
NMMHYVX N KPBHUX CYA0BA, NEpUHeypanHOM UHBa3MjoM, ca Me-
TacTasama y IMMoHVIM YBOPOBUMa, YAA/bEHVIM MeTacTa3ama, U ca
cragujymom Tymopa C2 n D Actnep-Konep. Ekcnpecuja e-Kagxe-
pViHa je 3HayajHUM, BUCOKMM ann HeraTMBHUM KoepuLimjeHToM
KopenaLuje noBesaHa ca BVUCOKMM MHAEKCOM nponudepavyje.
3ak/byyak: Hawm pesyntaTu yKasyjy Aa je Ha OCHOBY eKcrpe-
cnje Ki67 v e-kapxepuHa Moryhe nsgndepeHumpatyi 6onecHuke
y rpyne Beher, 04HOCHO Makb€er pu3iiKa of NojaBe MeTacTatcke
6onectu.

KrbyuHe peun: KonopeKTanHu KapLMHOM; eKcrpechja e-Kapxe-
pviHa; NponudepaTrBHN MHAEKS; KINTMHUYKN 3HaYaj
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SUMMARY

Introduction/Objective This 10-year prospective study’s primary objective was to evaluate the incidence
of complications of radical retropubic prostatectomy (RRP). The secondary objective was to analyze
how RRP affects lower urinary tract symptoms (LUTS) and quality of life (QoL) by using the International
Prostate Symptom Score (IPSS).

Methods We analyzed 254 patients who underwent RRP in the period 2009-2018. All complications
were graded according to the Clavien-Dindo classification. To assess urinary symptoms and the QoL,
all the examinees filled out the IPSS and the International Prostate Symptom Score for QoL (IPSS QoL)
questionnaires during preoperative preparation and three, six, and 12 months after surgery.

Results The incidence of complications Clavien-Dindo grade < Il and grade > IIl were 26.4% and 16.5%,
respectively. The mean overall IPSS for the entire group of patients after 12 months of follow-up was
significantly different from the preoperative baseline value (p < 0.001). Patients with preoperative moder-
ate (IPSS 8-19) and severe urinary symptoms (IPSS 20+) had a statistically significant reduction of urinary
symptoms after RRP (p < 0.001). After 12 months, IPSS QoL was statistically significantly lower than the
preoperative one (p < 0.05).

Conclusion For patients with clinically localized prostate cancer, RRP is a safe and effective treatment
option. It is associated with a higher rate of complications from the Clavien-Dindo grade < Il group. RRP
has clinically beneficial effects on LUTS in patients with moderate and severe urinary symptoms and the
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INTRODUCTION

Prostate cancer (PCa) is the most common tu-
mor in men over 50 years of age [1]. In Western
Europe and the USA, it is the second leading
cause of cancer death [2, 3]. Among men in
Serbia, PCa is by prevalence second only to
lung cancer. The screening test with serum
prostate-specific antigen (PSA) improves the
diagnosis of PCa at organ-confined status [3,
4, 5]. Accordingly, this has led to an increased
number of patients considered candidates for
radical prostatectomy (RP). RP performed as
an open, laparoscopic, or robot-assisted sur-
gery remains the standard procedure for pa-
tients with localized PCa and life-expectancy
of at least 10 years [3, 6, 7]. Despite the sur-
geons growing experience, better knowledge
of anatomy, and refinement of surgical tech-
niques, most patients who undergo RP expe-
rience treatment-related side effects that can
significantly impact their quality of life (QoL)
[8]. This 10-year prospective study’s primary

objective was to evaluate the incidence of com-
plications of radical retropubic prostatectomy
(RRP). The secondary objective was to analyze
how RRP affects lower urinary tract symptoms
(LUTS) and the QoL by using International
Prostate Symptom Score (IPSS).

METHODS

The study included 254 patients with histo-
logically confirmed PCA in clinical T2 or low-
er disease stage, who underwent RRP at the
Urology Clinic, Ni§ Clinical Center, 2009-2018.
Preoperative baseline data included age, PSA,
Gleason score, clinical stage, and the American
Society of Anesthesiologists score. Five out of
10 urologists performed 88% of operations. The
anatomical approach described by Walsh was
used [9]. Pelvic lymph node (PLN) dissection
was done in patients with serum PSA > 10 ng/ml
and/or Gleason score > 7. Preservation of the
cavernous nerve was done by an individual
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surgeon’s assessment based on clinical disease staging.
Intraoperative and postoperative baseline data included
average operative time, estimated blood loss, pelvic drain-
age, urinary catheterization time, duration of postopera-
tive lymphorrhea, length of hospital stay, intraoperative
and postoperative transfusion rate, operative specimen
weight, pathological disease stage, presence of seminal
vesicle invasion and PLN involvement. All complications
were evaluated, and the definitions of complications were
adapted from other RP reports and graded according to
the Clavien-Dindo classification [5, 10]. The evaluation
of the impact of RRP on LUTS and QoL was assessed by
using IPSS and the International Prostate Symptom Score
for Quality of Life (IPSS QoL). Voiding and storage symp-
tom were analyzed independently. All the patients enrolled
in the study filled out both questionnaires preoperatively
and three, six, and 12 months after the surgery. Time
from complete preoperative preparation to the operation
itself was not longer than three months. The patients who
received neoadjuvant or adjuvant therapy and had inad-
equate data or incomplete questionnaires were excluded
from the study. Data are presented as mean value * stan-
dard deviation or as median (25th-75th percentile). The
general linear model - repeated measures was used to
compare questionnaire scores measured at baseline and
after three months, six months, and 12 months. Statistical
procedures were performed using the R software (The R
Project for Statistical Computing). The probability value
p < 0.05 was considered statistically significant [11].

All procedures on human subjects were done in accord
with the ethical standards of Helsinki Declaration and
approved by the Faculty of Medicine and the University
of Nis as a part of a doctoral dissertation investigations
(Approval No. 04-825/12).

RESULTS

Fourteen out of 268 patients who underwent RRP were
excluded from the study. In 12 patients, preoperative uri-
nary catheterization was performed because of urinary re-
tention. Descriptive, clinical, and pathological parameters
are presented in Table 1. Extended PLN dissection was
performed in 37.8% and limited in 29.9% of the patients
(Table 2). PLN involvement (N1-2) was present in 4.7%,
seminal vesicle invasion in 21.7%. Other intraoperative and
postoperative parameters in patients undergoing RRP are
presented in Table 2. The average operation time was 170
minutes, and the average blood loss was 867 ml. Eighty-
four patients received intraoperative or immediate postop-
erative blood transfusions. The average length of hospital
stay was 10.5 days. The average catheterization time was
15 days. Fifteen patients were incontinent, and 218 patients
did not use pads 12 months after the operation.
Postoperative complications that occurred within 60
days after the surgery were defined as early complications.
Complications between 60 days and 12 months are de-
fined as late complications. The overall complication rate
(OCR) was 42.9% in 72 (28.4%) patients. Complications
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Table 1. Preoperative clinical and pathologic parameters

Characteristics n %
Age 62.7+4 53-71
Clinical stage
T 9 3.6
T2 216 85
T3 29 114
Gleason score biopsy
<6 156 614
7 92 36.2
8 6 24
Baseline PSA (ng/ml)* 124 £6.1 0.6-33.2
ASA score
0 24 9.4
1 21 8.3
2 190 74.8
3 19 7.5
Pathologic stage
TO 2 0.8
T1 3 1.2
T2 161 63.3
T3 83 32.7
T4 5 2
Nodal status
NO 160 63
N1-N2 12 4.7
Nx 82 323
Seminal vesicle invasion 55 21.7
Pathologic Gleason score
<6 125 49.2
7 101 39.8
>8 28 11
Operative specimen weight (g)" 38,5+ 13.1 15-90

ASA - American Society of Anesthesiologists; PSA - prostate-specific antigen;
‘mean + standard deviation, min-max;
data are presented as n or %;

of RRP are presented in Table 3. Immediate surgical rein-
tervention was done in five (2%) patients due to injuries
to the rectum, ureter, urine leakage at the ureterovesical
anastomosis, and bleeding. Most complications graded as
Clavien-Dindo I (15.4%) and II (11.1%) did not require
surgical reintervention. The most common complication
in the Clavien-Dindo grade < II group was urinary tract
infection (UTTI) (4.2%). The group of complications in
Clavien-Dindo grade > III comprised groups IIIa, IIIb,
and IVa, and these were confirmed in 4.4%, 11.1%, and
1.2% of cases, respectively. Fifty percent of them were late
postoperative complications [vesicourethral anastomosis
stenoses (VUAS) and incontinence] which required sur-
gical intervention in spinal or general endotracheal anes-
thesia. All the patients with VUAS had UTI. Symptomatic
lymphoceles were confirmed in two (0.8%) patients and
treated with percutaneous drainage in short-term intrave-
nous anesthesia. Postoperative pulmonary embolism was
encountered in two patients and myocardial infarction in
one patient.

IPSS categories in the 12-months follow-up period
are presented in Figure 1. Compared to the preoperative

www.srpskiarhiv.rs ‘

567



568

Table 2. Intraoperative and postoperative parameters of patients who
underwent radical retropubic prostatectomy

Parameters n %
Nerve sparing procedure

Yes 69 27.2
No 185 72.8
Lymph node dissection 172 67.7
Extended 96 37.8
Limited 76 29.9
Not done 82 323
Operative time (min)* 170.8+41.4 90-280
Estimated blood loss (ml)* 846.1 +564.9 |50-2750
Blood transfusion - intraoperative (ml) 84 33.1
Length of hospital stay (d)* 104 +3.1 6-21
Catheter duration (d)* 146+23 9-21
Pelvic drainage < 5 (d) 192 75.6
Prolonged pelvic drainage 5-10 d 52 20.5
Prolonged pelvic drainage >14 d 10 3.9
Positive urine culture 23 9.1
Incontinence within 6 months 66 26
Incontinence after 12 months 15 59
None pad per day 218 85.8
Patients with complications 72 284
Positive surgical margins** 44 28.7

Data are presented as n or %;
*mean + standard deviation, min-max;

**status of surgical margins was available in 153/254 patients
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Figure 1. International Prostate Symptom Score (IPSS) categories over
a 12-month follow-up period

period, after 12 months of follow-up, there were 65 pa-
tients more with mild (IPSS < 8), and 43 fewer with mod-
erate symptoms (IPSS 8-19), while there were no patients
with severe symptoms (IPSS 20+). The total IPSS score
at baseline (mean + SD) was 9.7 * 4.32; at three months
10.69 + 4.88; at six months 8.8 £ 3.11; and at 12 months
7.46 £ 1.85, with a statistically significant difference among
the measurements (p < 0.001). IPSS voiding symptom
score (IPSSv) at baseline (mean *+ SD) was 4.57 + 2.58;

Table 3. Complications of radical retropubic prostatectomy n = 72 (28.4%)

Variable

Clavien—
Dindo grade

<l

>l

%

n

%

Perioperative and early postoperative within 60 days

Rectal injury preoperatively

5

Rectal injury postoperatively

b

0.4

Distal ureteral injury

llb

0.8

Postoperative blood transfusion

3.2

Postoperative bleeding

b

0.4

Significant hematuria

Obturator nerve injury

0.8

Pulmonary embolism

0.8

Myocardial infarction

0.4

Wound infection

2.8

Wound dehiscence

Prolonged lymph secretion

3.9

Urinary tract infection/epididymitis

4.2

Anastomotic leakage

0.8

Anastomotic leakage

1.2

Anastomotic leakage

0.4

Acute urinary retention

2.8

Dislodgment of Foley catheter

Suture of urinary catheter

Infected lymphocele

0.8

Asymptomatic lymphocele

Late postoperative > 60 days

Anastomotic stenosis

llb

17

6.7

Surgery for urinary incontinence

lib

1.6

Total number of complications

109

67

26.4

42

16.5

Data are presented as n or %
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at three months it was 3.44 * 3.21; at six months
2.68 + 1.92; and at 12 months 1.96 + 1.29, with a
statistically significant difference among the mea-
surements (p < 0.001). IPSS storage symptom score
(IPSSs) at baseline (mean + SD) was 5.13 + 2.11; at
three months 7.25 + 2.07; at six months 6.12 + 1.81;
and at 12 months, 5.5 + 1.48, with a statistically
significant difference among the measurements
(p < 0.001). All the mean changes in IPSSt, IPSSy,
and IPSSs in the study population were significantly
different among all measurement points (Table 4).
In the subgroup IPSS < 8, all the mean changes in
IPSSt were significantly different among all mea-
surement points, particularly between baseline
values and values after three months (p < 0.001).
In the subgroups IPSS 8-19 and IPSS 20+, all the
mean changes in IPSSt were statistically different
between all the measurement points, particularly
between baseline values and 12 months (p < 0.001).
In the subgroup IPSS 20+, all the mean changes
in IPSS, voiding, and storage were statistically dif-
ferent among all measurement points except for
the mean change in storage in the first six months.
All mean changes in IPSS QoL scores in the study
population were statistically different among all the
measurement points (Table 4). IPSS QoL scores
were statistically significantly lower after 12 months
compared to baseline values (p < 0.05). Graphical
presentation of IPSS categories in the 12-month
follow-up period is given in Figure 1.
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Table 4. IPSSt, IPSSv, IPSSs, and IPSS Qol, at baseline, three months, six months, and

12 months following surgery

In our study, the prevalence of compli-
cations and their distribution by Clavien—

Parameters | Baseline values | Three months | Six months | 12 months p Dindo grades are in line with results in other
IPSSt 9.70 £4.32:b< | 10.69 +4.885<| 8.80+3.11¢ | 7.46+1.85 | <0.001 published studies [5, 12]. Although the OCR
IPSS < 8 6.30+0.7>< | 10.02+5.13° | 7.62+2.39° | 7.09+1.26 | <0.001 was relatively high (42.9%), reinterven-
IPSS8-19 | 11.64 + 1.69%>< | 10.38 £4.19°<| 9.08 £2.69¢ | 7.38+1.72 | <0.001 tions were done in only five (2%) patients
IPSS20+ | 2027 £1.2°*< | 16.00 +2.98" | 14.36 +2.3° | 10.00£3.06 | <0.001 who were operated on. Carlsson et al. [12]
IPSSv 4.57 £2.58%¢ | 344+3.21° | 268+1.92° | 1.96+1.29 | <0.001 reported a similar OCR of 44.6%, whereas
IPSSs 5.13+£2.11%k¢ | 7.25+2.07°¢ | 6.12+1.81¢ | 550+ 1.48 | <0.001 reintervention was performed in 14 (2.8%)
IPSS QoL 1.95+1.122b¢ | 222 +1.235 | 1.63 +1.05¢ | 1.42+0.98 | <0.001 patients. Data from a recently published
IPSS QoL** | 1.96 + 1.1%b< 220+1.2°¢ | 1.61+1.01°| 1.37+£0.92 | <0.001 review that included 29 studies reported a
IPSS QolL* 1.94 +1.14%b¢ | 224 +1.26 | 1.65+1.09° | 1.47 £1.06 | <0.001

IPSS - International Prostate Symptom Score; data are presented as mean + SD; p < 0.05;
2vs. three months; Pvs. six months; <vs. 12 months; *positive margins; **negative margins

DISCUSSION

Our study results suggest that RRP is a therapeutically ef-
fective method with a few severe complications, which is in
line with other recently published studies [3]. Comparing
different surgical approaches, De Carlo et al. [3] have re-
ported weighted mean estimated blood loss of 935 ml, in-
tra- and postoperative transfusion rate of 19.63%, weighted
mean operative time 179.03 minutes (105-253 minutes),
length of hospital stay 7.87 days (3-16 days) and catheter-
ization time of 12.85 days (1.23-16 days) in RRP series. In
our study, the mean blood loss was less (846 ml) and mean
operation time was shorter (170.87 minutes), which could
be explained by the well-accomplished technique of vas-
cular control during RRP as well as an adequate operation
volume of most surgeons (> 25 per surgeon). Comparison
of operative time and transfusion rate might be misleading
due to variations in reporting operative time (depending
on the inclusion of set up time and PLN dissection and
learning curve phase) and different clinical practices among
institutions [3, 12]. Compared to minimally invasive sur-
gical approaches, the average blood loss in RRP is three
times greater, and the percentage of administered blood
transfusions is five times greater [12, 13]. A great variability
in length of hospital stay (6-21 days) and catheterization
time (9-21 days) in our study results from hospitalization of
patients from other medical centers until the time for cath-
eter removal. Such practice is present in European counties
as well, where patients remain in hospital until the urinary
catheter is removed, whereas in the USA, patients are usu-
ally discharged quickly after surgery [3].

Positive surgical margins (Table 2) are an essential pre-
dictor of biochemical recurrence and additional treatment
after surgery [14]. In our series of patients, it was not al-
ways available, but the overall incidence of positive surgical
margins was higher (28.7%) compared to other reported
series of patients (15%) [5, 14]. Relatively high incidence
of pT3 patients is undoubtedly responsible for it and docu-
mented surgeon experience [14]. There was no difference
in IPSS QoL during the first three months between patients
with positive and negative surgical margins like in another
series [15]. However, a decrease in the IPSS QoL during
the follow-up could be explained by radiotherapy applied
as a secondary treatment.
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weighted mean OCR of 23.2% (range 6-68%)
in patients who underwent RRP [3].

The incidence of Clavien-Dindo grade <2
complications was significantly higher
(25.4%) compared to Clavien-Dindo grade > 3 compli-
cations (16.5%) in our study. The most prevalent compli-
cations in Clavien-Dindo grade < 2 group were UTI and
prolonged lymph secretion. Lenart et al. [16], Cheng et al.
[5], and Wang et al. [17] also reported symptomatic UTI
in 8.2%, 4.2%, and 1.7%, respectively. However, there is no
literature about this complication as it was not analyzed
as a separate parameter. Our opinion is that there is an
association of this complication with a permanent urinary
catheter. UTI was postoperatively confirmed in seven out
of 12 patients who had permanent catheter preoperatively.
Another possible UTT mechanism is the entry of particles
containing bacteria during the operation’s replacement
of urinary catheters. In our study, 12 of 13 patients with
VUAS had UTI. However, we did not analyze this associa-
tion. Prolonged lymph secretion, as a typical complication
of RP, is associated with PLN dissection [7]. In published
studies, the prevalence of this complication in RRP ranges
1.1-6% [5, 18]. In our study, lymphocele was confirmed
in six (2.4%) out of nine (3.6%) patients with prolonged
lymph secretion. Based on recent data, PLN dissection dur-
ing RP is associated with a considerably increased risk for
lymphocele formation compared to RP alone [19]. Our
complication analysis revealed another complication that
resolved spontaneously and had not been described in the
literature. We defined it as urinary catheter suture and
classified it among Clavien-Dindo grade I events. After
emptying the balloon, a surgically placed urinary catheter
could not be removed even with greater tension, but it
spontaneously came off in the following 48 hours. The
possible cause of this complication was that the catheter
crossed the placed sutures at the anastomosis before tying,
or that the catheter diameter at the site of the emptied bal-
loon was greater than the diameter of the vesicoureteral
anastomosis.

The most common complication in Clavien-Dindo
grade > 3 in our study was VUAS. The prevalence of this
complication after RRP in the literature varies 0.5-32%,
whereas we reported VUAS in 6.7%. Although we did not
analyze the risk factors for VUAS, our opinion is that there
is an association of this event with UTI as we confirmed
symptomatic UTT in 12 (4.8%) out of 17 (6.7%) patients
[7, 12, 17]. Whether UTTI is the consequence or one of the
causes of VUAS remains the topic for future researches.
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Twelve months following RRP, there were 14.2% incon-
tinent patients (one or more pads). The prevalence of
this complication in the literature ranges 6.3-29.3% [3].
Although it is a significant complication, we reported
only 1.6% of men who underwent surgical management
of this complication. A similar result (2.2%) was reported
by Carlsson et al. [12] as well.

The effect of RRP on LUTS in our study was reported
for the entire group of patients. Only men with symptoms
of IPSS > 8 can significantly benefit because of symptom
improvement. Slova and Lepor [20] analyzed the results
of IPSSt, IPSSv, and IPSSs in 453 patients divided into
two groups (IPSS < 8 and IPSS > 8) 12 and 48 months
after RRP. They did not report a statistically significant
difference in mean IPSSt score after 12 months, but they
reported a statistically significant reduction of mean IPSSv
score. In contrast to the results of Slova and Lepor [20], our
results demonstrated a statistically significant reduction
in mean overall IPSSt after 12 months, which could be
explained by greater baseline mean IPSSt (9.7 vs. 6.9), as
well as by greater baseline number of patients with IPSS > 8
in our study.

They also reported a significant difference in mean
IPSSt and IPSSv for the entire group between baseline
values and values after 48 months. The improvement of
mean IPSSt between the baseline and after 48 months was
attributed primarily to the reduction of mean IPSSv in the
first 12 months and thr reduction of mean IPSSs in the
period 12-48 months after the operation [20]. Our study
results showed a statistically significant reduction of mean
IPSSv and IPSSt six and 12 months after RRP compared
to the baseline values, suggesting the role of IPSSv in the
improvement of mean IPSSt. On the other hand, we could
not estimate whether the results of IPSSs had a positive or
negative impact on IPSSt after 12 months. The mean values
of IPSSs at baseline and after 12 months were almost equal
(5.1 vs. 5.5), and similar results for the same time interval
were reported by Slova and Lepor [20] (4.2 vs. 4.5).

After 12 months, significant LUTS improvement was
observed in subgroups IPSS 8-19 and IPSS 20+, since
there was a statistically significant reduction by 4.3 and
10.3 symptom units compared to baseline values. Other
studies have also reported LUTS improvement after RRP
in men with IPSS8 > 8 [20, 21]. Bayoud et al. [22] ana-
lyzed RP’s impact on LUTS in 804 patients and reported
a significant increase of mean IPSSt after one and three
months (11.1 £ 7.1, 7.6 + 6.1) compared to the baseline
value (5.5 + 6.6). There was no statistically significant dif-
ference between mean baseline value and after six, 12, and
24 months. Our study baseline means IPSSt was 9.7 + 4.3,
and after three months, IPSSt increased 10.6 + 4.8 with a
tendency of statistically significant decrease after six and 12
months (7.4 + 1.8). This difference in decreasing tendency
of mean IPSSt can be explained by very high baseline IPSSt
compared to the observed study and by greater number
of patients with IPSS > 8 in our study (49.6% vs. 34.5%).
The authors also demonstrated a downward trend in the
number of patients in IPSS > 8 subgroup as follows: 42.4%,
32.9%, 21.7%, and 17% at three, six, 12, and 24 months,
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respectively [22], which was also confirmed in our study:
54.8%, 35.4% and 24.1% at three, six, and 12 months, re-
spectively.

Numerous studies have demonstrated a beneficial role
of RRP on LUTS. Papadopoulos et al. [23] reported a
significant improvement of LUTS in 240 patients under-
going RRP. They studied IPSS and maximum flow rate
(Q,,.,) before and after RRP. The percentage of patients
with Q__ <10 ml/s was 41.3% before RRP, and during the
follow-up of 12 months, Q__increased from a median of
12 ml/s initially to 21 ml/s. In patients with Q__of > 10
ml/s there was no significant difference. They also reported
significant IPSSt reduction in the group of patients with
moderate and severe symptoms [23].

Analyzing LUTS in our study, we noticed a very slow
decrease of mean IPSSt values in the IPSS20+ group dur-
ing 12 months. This could be explained by the presence of
postoperative incontinence in 36 (14.2%) patients postop-
eratively, which we did not analyze. Several authors have
studied the negative impact of RRP on LUTS. Nocturia,
frequent urination and incontinence occurring de novo
in 2-77% of patients after RP with up to 50% recovery
are dysfunctional disorders that can be associated with
detrusor muscle overactivity, bladder compliance disorder,
and detrusor contractility impairment [21, 24, 25]. LUTS
could be explained as a consequence of pelvic plexus injury
due to surgical dissection. Nerve injury of neurovascular
bundles is responsible for postoperative continence im-
pairment [25, 26]. The bladder filling and voiding phase
can thus be disturbed since damaged bladder function is
usually associated with sphincter weakness [25].

Our study demonstrated a significant improvement of
QoL IPPS after RRP at the end of follow-up compared to
the preoperative period (1.9 £ 1.1 vs. 1.4 £ 0.9). Therefore,
it was a positive impact of RRP on QoL. Changes of mean
values of IPPS QoL directly correlated with improvement
and deterioration trends of LUTS and IPSSt following
RRP. A positive impact of RRP on LUTS and QoL was
reported as well by Mastubara et al. [24], using IPSS and
QoL IPSS in 117 patients three, six, and 12 months after
RRP. They reported a significant reduction of IPSS and
QoL IPSS especially in patients with IPSS > 8. Similar re-
sults were reported in the study focusing on LUTS and
IPPS LUTS and IPPS QoL improvement in patients after
robot-assisted RP [27]. Frequent urination and nocturia
significantly impacted QoL IPSS in patients who did not
have this symptom before RRP [21, 24, 27]. Moreover,
similar results were presented for QoL IPSS regardless of
the surgical approach [22, 27, 28].

Our study has several limitations. The assessment of
impact of RRP on LUTS is subjective. It is based on the es-
timation of urinary symptoms by using IPSS questionnaire.

The study that analyzed flow rate and IPSS showed sta-
tistically significant improvement in Q.. (21 ml/min) and
decrease in IPSS score 12 months following RRP only in
patients with preoperative Q < 10 ml/s and IPSS > 8
[23]. We did not perform urodynamic studies, but our
results showed a statistically significant reduction of IPSS
score 12 months after RRP in groups of patients with
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preoperative IPSS > 8. Furthermore, we should be cautious
regarding the uniformity of preoperative prostate biopsy
and histopathology findings obtained not from one center
but from some general hospitals, which presumably involve
individual approaches despite a generally adopted doctrine.
A single urologist did not perform the operations, and dif-
ferences related to surgical skills and experience may lead
to confusion when analyzing complications.

CONCLUSION

For patients with clinically localized PCa, RRP is safe and
effective treatment option. It is associated with a higher
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rate of complications from the Clavien-Dindo grade <
II group, which does not require invasive surgical man-
agement. RRP has clinically beneficial effects on LUTS
in patients with moderate and severe urinary symptoms
and QoL related to LUTS.
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MpBo AeceToroguLbe UCKYCTBO Y PaAUKANHOj PETPOny6MUYHOj NPOCTaTEKTOMUjU:
KOMNAMUKaLUmje, ypUHAPHU CUMNTOMM U KBAZIUTET KMBOTA — UCKYCTBO jeaHOr

LleHTpa
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Muogpar hophesuh'#, lapko Nlaketuh®, AHgpej Berbkosuh!
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YHusepautet y beorpagy, MHcTuTyT 33 aHatomujy Huko Mursannh’, beorpag, Cp6uja

CAMETAK

Yeog/Uusb MprMapHy Lnb 0Be AeCeTOroanLLHe NPOCMNEeKTINB-
He cTyauje 610 je Aa ce NpUKaxe MHUMAeHLa KoMNanKaumja
papvikanHe petpony6uyHe npoctatektommje (PPT1). CekyHaap-
HU LW je 610 Aa ce npukaxe ytuuaj PP Ha cumnTome forber
YPVIHapHOT TPaKTa 1 KBAaITET XKMBOTa Ha OCHOBY NHTEPHALIMO-
HasHor ckopa cumnToMa npoctare (IPSS).

Metope AHanu3supaHa cy 254 6onecHuKa Kojrma je ypaheHa
PPNy neprogy namehy 2009. n 2018. rognHe. Ce Bepndu-
KOBaHe KOMM/MKaLuje rpagrpaHe cy npema knacudukaumjm
KnasujeH-[Junpo. MpoLeHa ypuHapH1X CUMITOMA 1 KBanuTeTa
XKMBOTa CBYUX UCMMTaHUKa je ypaheHa Ha 0CHOBY ynuTHUKa IPSS
1 HTEPHALMOHAJTHOT CKOpa CMMMTOMa NpocTaTe 3a KBanuTeT
xmBoTa (IPSS Qol) y Toky npeonepatviBHe npunpeme u 3, 6 n
12 meceuu nocne onepauuje.

Pesynratn Komnnukauuje rpagyca KnasmjeH-[uHpo < Il 3a6e-
nexeHe cy y 26,4%, a Knasujen-ungo = llly 16,5% cnyuajesa.
Cpeptba BpefHOCT yKynHor [PSS uene rpyne ucnutaHuka Ha-

DOI: https://doi.org/10.2298/SARH210211073D

KOH 12 meceuy npahetba 61na je CTaTUCTUYKU 3HaYajHO Makba
(p < 0,001) y ogHOCy Ha MpeonepaTtvBHy 6a3nuHy BpegHocT. CTa-
TUCTUYKM 3HaYajHO CMatberbe YPUHAPHUX CUMITOMA HaKOH ore-
pauuje (p < 0,001) 3abenexeHo je kog bonecHMKa ca npeorne-
paTnBHO ymepeHUM (IPSS 8-19) 1 jako n3paKeHM yprHapHUM
cumnTommma (IPSS 20+4). Y ogHocy Ha npeonepaTuBHY, cpefba
BpenHocT IPSS QoL HakoH 12 meceum je 6rna CTaTUCTUYKM 3Ha-
yajHO Mamba (p < 0,05), a KBANIUTET XMBOTa 6OJbY.

3aksbyyak 3a 6051eCHIKe Ca KNMHWYKM 10KanM30BaHUM KapLyi-
HomoMm npocTate, PPl je edukacHa onuuja neyera 1 noBesaHa
je ca BULLIOM CTOMOM KOMMvKaumja u3 rpyne KnasujeH-[uHao
< |I. Kog 6onecHuKa ca npeonepaTvBHO yMEPEHVM WU jaKo
N3pakeHM ypuHapHum cumntommma, PPI1 3HavajHo gonpu-
HOCH HVIXOBOM CMakbetby 11 NMo6OsbLIABa KBANMTET XMBOTa Kao
nocneauLy ypuHapHUX CUMNToma.

KrbyuHe peun: KapLMHOM NpocTaTe; pagnKaiHa NpocTaTeKkTo-
MUja; ypUHapHe Terobe; ynuTHULm
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The clinical outcomes after surgical treatment
of mass lesions causing sciatica — a single-center
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SUMMARY

Introduction/Objective Sciatica is a disabling pathology with variable etiologies. The most common
pathologies arise from discogenic or non-discogenic causes. Mass lesions are a rare cause of extraspinal
sciatica, which have been commonly overlooked, leading to unnecessary spinal surgeries, delay in di-
agnosis or inadequate treatment. There is no standard surgical approach and functional outcomes after
surgical treatment of these lesions are not well-known.

The aim of this study is to evaluate clinical outcomes after surgical treatment of mass lesions causing
sciatica in different locations.

Methods Data were obtained by a retrospective review from 2015 to 2020. The mean duration of symp-
toms at the time of surgery was 10.3 months (3-48 months). The mean age of patients at the time of
surgery was 43.8 years (14-73 years). The mean follow-up was 19.5 months (4-50 months). In total, 14
cases had an extrapelvic localization distal to sciatic notch. The other three cases had lesions in the in-
trapelvic area, including left sciatic notch (1), right acetabulum (1), sacroiliac and lumbosacral region (1).
None of the patients had palpable masses. Transgluteal, infragluteal, lateral, and posteromedial approach
were used depending on location and size of the lesion.

Results At the final follow-up, all patients recovered with pain relief. The median musculoskeletal tumor
society score was 90% (70-100). There was no recurrence at the latest follow-up.

Conclusion Our study demonstrated that early detection by neurological examination and radiological
work-up can avoid unnecessary surgeries, enable early surgical treatment of tumoral mass with satisfac-
tory clinical outcomes. The surgical approach should be individualized according to location and size

of the lesion.
Keywords: mass lesions; sciatic nerve; non-discogenic sciatica; transgluteal approach; infragluteal ap-
proach

INTRODUCTION of discogenic sciatica [5]. Hence, differential

Sciatica is a frequently encountered complaint
and described as the pain along the course of
the sciatic nerve [1, 2]. It is characterized by
pain radiating downward from the lumbar re-
gion to the posterior thigh. Lumbar disc herni-
ation, spinal stenosis, and pyriformis syndrome
are among the most common causes; however
less common extraspinal pathologies are of in-
fective, inflammatory, tumoral and vascular or-
igin which include soft tissue and bone tumors,
hematomas, presacral abscesses, aneurysms,
sacroiliitis, and gynecological conditions such
as endometriosis and tubal-ovarian abscesses
(3,4, 5].

The wide variety of extraspinal causes of sci-
atic nerve entrapment can be overlooked since
the size of the tumor had to become enlarged
enough to violate the greater sciatic foramen.
Also, the increased sensitivity of magnetic res-
onance imaging (MRI) leads to misdiagnosis

diagnosis could be compelling and should be
meticulously made. Nevertheless, an inciden-
tal finding on pelvic or femur X-ray can reveal
the leading cause of non-discogenic sciatica.
MRI is the best modality to delineate pelvic
and gluteal lesions. Physical examination and
detailed patient history with the awareness of
the possible mass lesions aids in early diagnosis
and surgical treatment. Understanding the eti-
ology of intra- and extrapelvic causes requires
a comprehensive approach for diagnosis and
management.

The aim of this study is to evaluate clini-
cal outcomes after surgical treatment of mass
lesions causing sciatica in different locations.

METHODS

Informed consent was obtained from all pa-
tients for being included in the study. The study
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Mass lesions causing sciatica

protocol was approved by the local ethics committee (No:
2020/0516 Date: 55 12.08.2020). Data were obtained by a
retrospective chart review from 2015-2020. A retrospective
review was made of 17 patients who were treated surgically
for mass lesions with sciatica. All 17 cases, six females and
eleven males were aged between 14 and 73 years old.

In extrapelvic lesions, surgical procedures were per-
formed by using transgluteal (n = 5), infragluteal (n = 5),
lateral (n = 2), and posteromedial (n = 2) approach,
depending on the location and size of the mass lesion.
Intrapelvic lesions were managed using different ap-
proaches: One patient with cyst hydatic at the left sciatic
notch underwent a two-stage transabdominal approach
followed by transgluteal incision. One patient with non-
ossifying fibroma underwent curettage and grafting using
the posterior sacral approach. The last patient underwent
periacetabular resection and reconstruction with a saddle
prosthesis.

Statistical analysis

Descriptive statistics was done was done by using the
IBM SPSS Statistics for Windows, Version 20.0. (IBM
Corp., Armonk, NY, USA). The median values were given
with ranges, minimum, and maximum.
The mean values were given with stan-
dard deviation.

RESULTS
Demographic data

Details regarding extrapelvic and intra-
pelvic lesion are summarized in Table 1
and Table 2. The mean age was 43.8 years
(range: 14-73 years). The mean duration
of symptoms was 10.3 months (range:
3-48 months). The mean follow-up was 19.5 months
(range: 4-50 months). The median Musculoskeletal Tumor
Society score was 90% (range: 70-100). 14 lesions had an
extrapelvic localization distal to sciatic notch. The other
three lesions were in the intrapelvic area, including left
sciatic notch, right acetabulum, sacroiliac and lumbosacral
region. None of the patients had palpable mass.

Clinical findings

None of the patients had a well-delineated palpable mass.
Remarkably, all patients experienced low back pain or but-
tock pain. Pain was not responding to analgesics in all
patients. In extrapelvic localizations, there was positive
Tinel’s sign at gluteal region over the course of sciatic nerve
and tenderness after deep gluteal palpation. There was no
weakness, gait dysfunction, motor and sensorial deficit.
The localization of all lesions with specific etiology was
demonstrated by MRI. Therefore, no preoperative elec-
tromyography was performed.

Srp Arh Celok Lek. 2021 Sep-Oct;149(9-10):573-578
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Figure 1. Case 3: a 49-year-old male with low-grade fibromyxoid sar-
coma; pelvic magnetic resonance imaging demonstrated a sharp and
lobulated contoured 8 x 7 x 3.5 cm lesion extending between the
right gluteal muscle fibers close to the trochanter major with hetero-
geneous enhancement; the sciatic nerve is encroached by the lesion
(white arrow)

Figure 2. Case 4: a 64-year-old female with solitary plasmacytoma; a — preoperative X-
ray; b - computed tomography view demonstrates an expansive lytic lesion extending
from the posteroinferior part of the left acetabulum to inferior ramus pubis; c - five-year
follow-up radiograph after curative resection and bioceramic antibacterial grafting shows
graft consolidation

Pathologic diagnosis

The diagnosis of the lesions includes osteochondrolipoma
of soft tissue, soft tissue chondroma (n = 1), sciatic nerve
hemangioma (n = 1), intramuscular lipoma (n = 1), atypi-
cal lipoma (n = 2), schwannoma of the sciatic nerve at
the level of ramus pubis inferior (n = 1) and sciatic notch
(n = 1), low-grade fibrosarcoma (n = 1) (Figure 1), solitary
plasmacytoma of ischium (n = 1) (Figure 2), tenosynovial
giant cell tumor (n = 1) (Figure 3), osteochondroma of
the femoral neck (n = 2) (Figure 4), cyst hydatic (n = 1)
(Figure 5), metastatic acetabular lesion of lung carcinoma
(n = 1) (Figure 6), soft tissue metastasis of squamous cell
carcinoma (n = 1), and non-ossifying fibroma of the sa-
crum (n=1).

Surgical approach

Transgluteal, infragluteal, lateral, and posteromedial ap-
proach were used depending on location and size of the
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Figure 3. Case 10: a 36-year-old female with tenosynovial giant cell tumor; a - magnetic
resonance imaging demonstrated a 10 X 5 X 20 cm nondestructive lesion; b — wide exci-
sion was performed using infragluteal approach; c - intraoperative view shows the close
proximity of tumor to sciatic nerve (white arrow: sciatic nerve black arrow: gluteus maximus)

.Gn [ 4 _
Figure 5. Case 15: a 35-year-old male with hydatid cyst; a and b — preoperative magnetic
resonance imaging before the first surgery, which shows multiloculated septated cystic
lesion at the presacral area; ¢ - the patient presented to our clinic one year postoperatively;
magnetic resonance imaging demonstrated a 43 x 14 mm lesion inferior to left pyriformis
muscle between gluteus medius and maximus (white arrow); d - intraoperative view of
daughter cysts

Figure 6. Case 17: a 73-year-old male with a metastatic lesion at right posterior acetabulum
due to lung metastasis; a - magnetic resonance imaging; b — X-ray view after periacetabular
resection and endoprosthetic reconstruction

mass lesion. In proximal sciatic nerve lesions at the level
or below the sciatic notch, an infragluteal or a transgluteal
approach was used (Table 1). If there is suspicion about
malign lesion, infragluteal approach was done in lesions to
obtain wide exposure with safe surgical margins and avoid
intracompartmantal contamination. In this approach, the
gluteus maximus muscle is detached from iliotibial bant
and reflected medially. The lesion is dissected from the
sciatic nerve with wide excision. In possible benign le-
sions, the transgluteal approach was preferred. In this ap-
proach, gluteus maximus was splitted to enhance access to
the sciatic nerve. In intrapelvic lesions, one patient with
cyst hydatic underwent classical transabdominal at first
stage and transgluteal approach at second stage (Table 2).
For intrapelvic lesions anterior to sacrum transabdominal
either using intraperitoneal or retroperitoneal approach
may be used. Among intrapelvic lesions, one patient with
nonossifying fibroma at right femoral neck underwent
transgluteal approach. One patient with fibrosarcoma at

Follow-up

sciatic pain.

‘ DOI: https://doi.org/10.2298/SARH2101130680

DISCUSSION

Okay E. et al.

Figure 4. Case 14: a 34-year-old male with os-
teochondroma; preoperative three-dimensional
computed tomography view showing mass lesion
at posterior femoral neck

right gluteal area underwent infragluteal
approach. One patient with cyst hydatic
underwent transabdominal approach.
One year later, the same patient under-
went transgluteal approach due to resid-
ual lesion. In all cases, no intraoperative
neuromonitoring is needed as sciatic
nerve was protected.

In benign lesions, the patients were followed every six
months for the first two years, and annually after that.
In malign lesions, the patients were followed every three
months for the first two years, and annually after that.

To our knowledge, the current study is the third-largest
series after Sim et al. [6] (38 cases) and Bickels et al. [4]
(32 cases), which report space-occupying mass lesions with

Bickels et al. [4] presented 32 cases with various etiolo-
gies of benign and malign lesions. The average of symp-
toms was 11.9 months (range: 1-59 months) at the time of
diagnosis, which is similar to our study. The predominance

Srp Arh Celok Lek. 2021 Sep-Oct;149(9-10):573-578
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of malign lesions in the same series underlines the impor-
tance of detailed physical examination and patient history.
Sim et al. [6] reported on 38 patients, 37 of which (14
benign, 23 malign) presented with sciatic pain. He empha-
sized that tumoral lesions and lumbar disc hernia can have
similar presentations with low-back pain and sciatica. The
duration of symptoms varied 2-58 months again similar
to our findings. Different from these series, we encoun-
tered rare pathologies with non-palpable masses such as
sacral melanocytic schwannoma, low-grade fibromyxoid
sarcoma, solitary plasmacytoma, soft tissue metastasis of
squamous cell carcinoma, non-ossifying fibroma, osteo-
chondrolipoma and chondroma and cyst hydatic; however,
the surgical strategy favoring complete removal is valid and
paramount irrespective of diagnosis.

Other reports were limited to few case series and pre-
sentations [1, 2, 7-10]. Guedes et al. [2] reported on six
patients with non-discogenic sciatica due to extrauterine
endometriosis (one case) and tumoral lesions (five cases)
three of whom (metastatic rectal adenocarcinoma, low-
grade sarcoma, high-grade sarcoma) had malign lesions.
He obtained clinical improvement after wide resection.
All lesions were deeply located and unpalpable similar
to our cases. Kulcu et al. [1] presented 11 patients with
non-discogenic sciatica which includes two mass lesions,
including schwannomatosis (case 2) and angiosarcoma
(case 8). Matsumoto et al. [9] treated eight patients with
sciatic notch dumbbell malign tumors who suffered from
sciatica without back pain. Other types of lesions which
are more frequently identified lesions in previous studies
include pelvic heterotopic ossification, granulocytic sar-
comas, osteochondromas, and ganglion cysts [7, 8, 10]. In
line with these studies, we also demonstrated that sciatica
can be present in extraspinal mass lesions.

Oncologic principles must be applied for all mass le-
sions compressing sciatic nerve since these lesions can have
a malign component, which leads to unplanned resections,
as evident in the existing literature. Diagnostic workup
should start with detailed history taking and physical ex-
amination. The previous diagnosis of cancer and surgical
history should be asked. Pain characteristics like constant
or intermittent, related to activity or progressive should
be noted.

Palpation of the sciatic notch and piriformis muscle
eliciting pain should prompt us for possible mass lesion
compressing the sciatic nerve. However mass lesions may
be non-palpable due to obesity. X-rays and imaging mo-
dalities including ultrasonography, computed tomography,
and MRI should be ordered when deemed necessary.

The surgical approach must be individualized according
to the location and size of the lesion [11, 12]. The aim is
to obtain enhance exposure. Various approaches depend-
ing on the location of the mass lesion and experience of
the surgeons may be performed, providing safe surgical
margins can be accomplished after resection. For proximal

Srp Arh Celok Lek. 2021 Sep-Oct;149(9-10):573-578

sciatic nerve lesions at the level of sciatic notch either an
infragluteal or transgluteal approach may be utilized.
During infragluteal approach, gluteus maximus muscle is
detached from iliotibial bant and reflected medially; how-
ever, transgluteal approach provides access to the sciatic
nerve by splitting the gluteus maximus muscle. For intra-
pelvic lesions anterior to sacrum transabdominal either
using intraperitoneal or retroperitoneal approach may
be used. In our study, we preferred different approaches.
Predominantly, if the lesion is suspected to be malign, we
prefer infragluteal approach rather than transgluteal ap-
proach to achieve wide surgical margins and avoid inter-
compartmental contamination.

To note, the size of lesion varies until the patient be-
comes symptomatic. In intrapelvic lesions, we observed
more larger lesions compared to extrapelvic lesions. This
should alert clinicians in intrapelvic lesions with a possible
malign diagnosis.

Regarding neuromonitoring, there is no standard use
in extraspinal bone and soft tissue tumors. Although it is
commonly preferred in spinal surgery, there is no need in
our cases as sciatic nerve is identified and preserved during
tumor excision. Also, one recent study regarding the use
of neuromonitoring in spinal cord tumors concluded that
neuromonitoring do not take the role of replace clinical
judgment and other perioperative information [13].

Study limitation

The small sample size, retrospective design and heteroge-
neity of pathologic diagnosis are major limitations of this
study. Due to unequal numbers of intrapelvic (14 cases)
and extrapelvic lesions (three cases), no statistics was ap-
plied. There is no preoperative and postoperative electro-
diagnostic values to evaluate the effect of various surgical
approaches on clinical improvement. However, all patients
obtained dramatic clinical improvement. This study with
these limitations will underline the need for further stud-
ies regarding the decision for surgical approach in various
localizations.

CONCLUSION

Diagnostic algorithm should include detailed physical
examination and radiologic imaging including pelvic and
thigh area to detect mass lesions as extraspinal causes of
sciatica. Patients who suffered from failed back surgery
syndrome, and having persistent and progressive clini-
cal symptoms despite physical or medical therapy should
be investigated for a possible mass lesion which may be
compressing the sciatic nerve. This will further avoid un-
necessary and unsuccessful spinal surgeries.

Conflict of interest: None declared.
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KAMHWUYKKM pe3ynTaT HaKOH XUPYPLUKOT 1evyetba MacOBHUX /1e3Mja Koje Y3POKYjy
ULIKjac — peTpPOCNeKTUBHA CTyAM]ja jefHOr LeHTpa

EpxaH Okaj', ®ej3a YHny O3kan?, 3unaH Kapagar', EMpe KopomaH', Tapuk Capu', bypak O31ypaH’, Mapuja Cunsuja CnvHenw?,

KopxaH O3KaH!

'MuHUCTapCTBO 3ApaBsba, [pagcka 6onHuLa [o3tene npod. ap. CynejmaH Januuh, Opemetbe 3a optoneaujy, Victanbyn, Typcka;
2YHBEP3UTET 3[PaBCTBEHNX HayKa, BonHMLa 3a obpasoBarbe 1 06yky ,Datnx CyntaH Mexmet’, Oferberbe 3a Gr3uKanHy MefuLmnHy 1

pexabunutaumjy, Mictanyn, Typcka;

3BOJHNYKO APYLUTBO OPTOMEACKOT UHCTUTYTA faeTaHo Mk, Ofierbetbe 3a opToneacky oHkonorujy, MunaHo, tanuja

CAMETAK

YBopa/Llnm Mwwjac je oHecnocobmmasajyha natonoruja ca npo-
MeH/bMBOM eTunosiormjom. Hajuelwhe natonoruje Hactajy 36or
OVCKOTreHUX Uy HeANCKoreHnx y3poka. MacoBHe nesuje cy
pefjak 1 4ecTo 3aHeMapeH Y3poK ekcTpacnuHaiHe 6onectu
ULIMjaca, WTo JOBOAM A0 HEMOTPebHe onepauuje Knume, of-
NOXEHOT AnjarHOCTNKOBaka NN HeageKBaTHOT Nleyera. He
NoCTOjy CTaHAAPAHM XUPYPLUKU MPUCTYN, @ GYHKLMOHAHN
VNCXOAM HAaKOH XMPYPLLKOT fleyerba OBUX Ne3mja HUCY [OBOb-
HO MO3HaTW.

Linrb oBe cTyamje je npoLeHa KNIMHUYKKX pe3ynTaTta HakoH Xu-
PypLUKOTr neYyera MaCOBHUX Jie3unja Koje 13a3unBajy umjacy
pasnnuMTUM NoKanu3atmjama.

MeTtope Mogaum cy pobujeHn peTpocneKTUBHUM NPernesom
papoBa n3mehy 2015. 1 2020. roguHe. MpoceyHo Tpajare cumn-
TOMa TOKOM onepauuje 6uno je 10,3 meceua (3-48 meceun).
MpoceyHa cTapocT bonecHuKa y Bpeme onepaumje 6una je 43,8
(14-73 ropmHe). MpoceuHo npaherse je 6uno 19,5 meceum (4-50
Meceum). YeTpHaecT cnyyajeBa Ma ekcTpanesiBUYHy noKanu-
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3aLujy AUCTANTHO Of MLWIMjacHOT 3ape3a. Y ocTana Tpu ciyyaja
nesuje cy NPUCyTHe y MHTPanenB1YHOM NOAPYYjY, 1 TO NeBU
yiwmjacHy 3apes (1), pecHu auetabynym (1), cakpovnmjakan-
HW 1 nym6ocakpantu (1). HujenaH o 6onecHrKa Huje nmao
onuUMIbMBY Macy. TpaHcrayTeanHu, nHdparnyTeanHu, 604HY 1
noctepomeaujanHu Npuctynu npahexn cy y cknapgy ca noka-
LIMjOM 11 BEIMYMHOM fe3uje.

Pe3ynTtaTtm Ha nocnefmoj koHTponu nprmeheHo je ybnaxa-
Batbe 60/10Ba KO CBUX bonecHuKa. Cpefitby pe3ynTaT [pyLwTea
3a MuwKnhHO-KowWTaHe Tymope 6o je 90% (70-100). Ha no-
cnefikb0j KOHTPONY Huje 6uno peunamnsa.

3aKsbyyak Halle nctpaxuiBatbe je mokasasno Aa paHa aunjarHosa
HeypOJIOWKMM MperiieAomM 1 PagnonoLLKOM CTYANjOM MOXKe
cnpeunTy HemoTpebHe onepatmje 1 oMmoryhunt paHo xupyp-
LLIKO Jleyerbe TYMOPCKe Mace Ca 3a40BosbaBajyivim KNTMHUYKUM
pe3yntatuma. XvpypLUK1 NpucTyn Tpeba NHAVBIAYanM30BaTy
y CKagy ca JIokaLumjom 1 fUMeH3mnjama nesuje.

KrbyuHe peun: macoBHe nesuje; NimjacHn HepB; HeANCKoreHn
VLLWjac; TpaHCryTeanHn NPUCTY; UHparnyTeanHn NpucTyn
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SUMMARY

Introduction/Objective The essence of the treatment of degenerative knee joint diseases is pain relief,
restoring motion range and stability of knee joints.

Methods In this study, 35 patients participated after having surgery of the knee joint. The patients
had a posterior-stabilized (PS) endoprosthesis in one joint, and a posterior cruciate ligament retaining
(CR) endoprosthesis in the other. Kinematic data was collected using a 3D optical system for tracking
fluorescent markers in time. Based on these data, the following parameters were determined: degree
of flexion, mediolateral (ML) translation, lateral gap, medial gap, and the angle of change between the
transtibial and transfemoral axes.

Results The results show a more pronounced flexion degree with the PS prosthesis compared to the CR
prosthesis. Also, the results show negligible values of the ML translation, lateral gap, and medial gap in
both types of prostheses. Using the non-parameter Wilcoxon test, a substantial difference in the angle
change between the transtibial and transfemoral axes was confirmed, that is, in the flexion angles on
the CR and PS prostheses.

Conclusion This study shows that there is no great difference in the use of the PS or CR designs of endo-
prostheses. Better behavior and range of motion in the knee joint were established with the implantation
of the PS endoprosthesis. This conclusion is confirmed by the substantial difference in the degree of

flexion of the knee joint and in the position of the transversal axes of the tibia and femur.
Keywords: gait analysis; gait kinematics; gonarthrosis; PS endoprosthesis; CR endoprosthesis

INTRODUCTION

The basic role of knee arthroplasty is pain
relief, restoration of knee joint motion range
and stability [1]. Therapy success of implanted
endoprostheses is most commonly defined by
clinical and radiographic methods and tests
based on the subjective feeling of patients about
their pain and everyday functioning, such as
the Knee Society Score (KSS), Western Ontario
and McMaster Universities Osteoarthritis Index
(WOMAC) and EQ-5D [2-5]. Functional com-
parisons of different implanted endoprostheses
are difficult because of many subjective factors
related to patients and their various postopera-
tive expectations [6].

Therefore, examiners had a demanding
task related to the application of the innova-
tive objective methods for determining the
level of physical activity, that is, the evaluation
of operation success. The aim of this study is
a simultaneous examination of motion analy-
sis in both knees where due to gonarthrosis,
a posterior-stabilized, that is, a cruciate-sub-
stituting endoprosthesis was implanted in one
knee, and a cruciate-retaining endoprosthesis
was implanted in the other.

METHODS
Patients

The examination was conducted at the Clinical
Center of Kragujevac (Serbia). The selection
of patients was done based on the following
criteria:

- the patient suffers from gonarthrosis that
was diagnosed based on anamnesis, clinical
examination, and the analysis of radiographic
records with the application of Kellgren-
Lawrence (KL) classification [7, 8];

- based on the KL classification, gonarthro-
sis belongs to the third or fourth stage of the
disease;

— all affected knees had a varus deformity
with deviation of the axis of 5-15°;

— all the knee joints that were analyzed preop-
eratively had a flexion deformity of less than 10°

— the PS endoprosthesis was implanted in
one knee joint, and the CR endoprosthesis was
implanted in the other;

— the patient does not suffer from neurologi-
cal, rheumatological, or similar diseases, that
is, diseases that may affect the disruption of
walking pattern.
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Table 1. Values of the observed parameter values

Posterior cruciate ligament | Cruciate ligament retaining

Parameter N .
Stance Swing Stance Swing

Flexion angle, ° 13.98+166 | 1852+7.67 | 11.35+£097 | 18.85+7.21
Medio-lateral translation, mm -0.19+0.18 0.12 +0.31 -0.01+0.18 -0.02 +0.34
Lateral gap, mm -0.19+£0.33 0.03+£0.12 -0.11£0.35 0.02+0.12
Medial gap, mm 0.01 +0.04 0.01+£0.03 0.01 +£0.02 -0.01 £ 0.03
Change between transfemoral and 006+004 | 003+001 | 0.11+002 | 008001
transtibial axes,

Figure 1. Clinical anatomical
position of markers on a patient

In the examination, there were 35 patients who suffer
from gonarthrosis (mean value of years 68.79 + 5.98, mean
value of weight 81.5+16.18 kg, and mean value of height
167.86 + 8.51 cm). The patients were familiarized with
the procedure of examination to which they voluntarily
agreed. Gait analysis was done six months after the sec-
ond arthroplasty. All the patients signed an agreement for
participating in the study.

This study was done in accord with standards of the
institutional Committee on Ethics.

Implant system

In the study, two endoprosthesis designs were used. The
PS endoprosthesis was implanted in one knee (NexGen
Complete Knee Solution Legacy Posterior Stabilized Knee,
Zimmer, Warsaw, IN, USA), and the CR endoprosthesis
was implanted in the other (DePuy Synthes, SIGMA,
Primary Knee System, Cruciate Retaining design, DePuy
Orthopaedics, Inc, Warsaw, IN, USA).

Clinical evaluation

All knee arthroplasties were done with a standard medial
parapatellar incision. After the performed operation, ver-
ticalization and early rehabilitation were performed at the
clinic. All the performed operations were done by the same
group of surgeons.

Instrumentation and protocol

Kinematic data was collected using a 3D OptiTrack system
(Natural Point, Inc., Oregon, www.naturalpoint.com). This
system consists of 6 infrared cameras (V100:R2) all with a
resolution of 640 x 480 pixels and a frame rate of 100 fps.

Using the afore-mentioned system, the tracking of po-
sitions of the 8 fluorescent markers (10 mm diameter) in
space was done. The markers were placed on anatomic

‘ DOI: https://doi.org/10.2298/SARH200706046P

positions of the lower extremities to allow for repeatabil-
ity of the examination, in the area of the great trochanter,
on the medial and lateral femoral epicondyle, medial and
lateral tibial epicondyle, on the center of the ankle joint and
on the diaphysis of the femur and tibia (Figure 1) [9, 10].

Visualization was done using ARENA Software (Natural
Point, Inc., Oregon, www.naturalpoint.com).

During the tracking protocol, patients moved without
shoes at their own speed along a straight line (length 3 m)
towards the cameras. The tracking was repeated at least twice.

Kinematic data

The obtained data from the ARENA Software was extracted
to a standard VICON .c3d recording format. Furthermore,
data processing was done using the MATLAB program
(The MathWorks, Inc, USA, www.mathworks.com), that
is, an evaluation of the following parameters was made:
flexion angle, ML translation, medial gap, lateral gap, and
the change between the transfemoral and transtibial axes.
Depending on the implant, the processed data was divided
into the PS or CR group. The kinematic analysis was based
on the principles of a three-dimensional body.

The mean value and standard deviation calculated for
every observed parameter, while a comparison was made
using the non-parameter Wilcoxon test.

RESULTS

The results for the examined prostheses (PS and CR) were
shown using the mean values of change in the observed
parameters for the stance phase and the swing phase (flex-
ion angle, ML translation, medial gap, lateral gap, change
between transfemoral and transtibial axes) listed in Table
1 and using movement curves shown in Figure 2. The val-
ues of the observed parameters were approximately equal.
The flexion angle (Figure 2a, b) shows that a patient’s
leg is slightly bent in the stance phase, and that it stays in
that position until the swing phase starts. Also, Figure 3b
shows that the flexion angle in the stance phase is more
expressed in the PS endoprosthesis design (Table 1).
There is relatively little ML translation (Figure 2c, d,
Table 1) in both endoprosthesis designs. However, in the
first 30% of the gait cycle for both types of prostheses, it can
be noticed that there is a slight medial motion and that with
the beginning of the swing phase, the lateral motion starts,
and at the end of this phase the medial motion starts again.

Srp Arh Celok Lek. 2021 Sep-Oct;149(9-10):579-584
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Figure 2. Graphic representation of the parameters: a) degree of flexion — CR, b) degree of flexion - PS, ¢) ML translation - CR,
d) ML translation - PS, e) lateral gap - CR, f) lateral gap - PS, g) medial gap - CR, h) medial gap - PS, i) angle change between the
transtibial and transfemoral axes — CR, and j) angle change between the transtibial and transfemoral axes — PS
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The lateral gap (Figure 2 e, f, Table 1) is between -1
and 1 mm. These movements in the knee joint occur in
the stance phase and are completely eliminated when the
swing phase starts. With the CR endoprosthesis design, a
gap increase is noticeable in the first 10% of the gait cycle,
while in the PS design, the gap increase occurs in the first
30%. The medial gap (Figure 2 g, h, Table 1) is almost con-
stant. Its changes are very little, and their values represent
hundredths of a millimeter.

The angle that the transtibial and transfemoral axes
form (Figure 2 i, j, Table 1) remains constant during the
entire gait cycle in both endoprosthesis designs.

The non-parameter Wilcoxon test (Table 2) determines
that there is no statistically substantial difference in the
ML translation, and lateral and medial gap in the PS and
CR prostheses. However, a substantial difference is de-
termined in the angle change between the transtibial and
transfemoral axes, that is, the flexion angles in the CR and
PS prostheses. This change is not accidental - it occurs
under the influence of systematic or experimental factors
with a statistical significance of p = 0.01, a possible error
of p < 0.01 and certainty of p > 99%.

Table 2. Wilcoxon test

Compared groups Value

Flexion angle degree cruciate ligament retaining
vs. flexion angle degree posterior-stabilized

Medio-lateral translation cruciate ligament
retaining vs. medio-lateral translation posterior
cruciate ligament

Lateral gap cruciate ligament retaining vs. lateral
gap posterior-stabilized

Medial gap cruciate ligament retaining vs. medial
gap posterior-stabilized

Change between transfemoral and transtibial axes
cruciate ligament retaining vs. change between
transfemoral and transtibial axes posterior-
stabilized

sig. = 0.00**

sig.=0.837

sig. = 0.945

sig.=0.623

sig. = 0.00%*

DISCUSSION

The analysis of the success of knee arthroplasty using
various endoprosthesis designs has been a topic of many
examinations that are usually based on the use of sub-
jective tests and the matching of patients with different
types of endoprostheses [2, 11-16]. In our examination,
an objective index of the gait pattern was used after knee
arthroplasty in the same patient with, in one knee joint,
an implanted endoprosthesis with sacrifice of the posterior
cruciate ligament, and in the other, an endoprosthesis with
a preserved posterior cruciate ligament.

Over the past years, the design and technology of im-
planted endoprostheses has been significantly improved,
and many producers have placed various implant designs
on the market. The choice of implants, in the majority of
cases, depends on a surgeon s personal experience. Apart
from the surgeon's experience, the implantation of the
CR or PS endoprosthesis designs depends on the patho-
anatomic change of the knee joint and on ligament stability
(11,17, 16].

‘ DOI: https://doi.org/10.2298/SARH200706046P

Prodanovi¢ N. et al.

Currently, there are disagreements regarding the sac-
rifice or retention of the posterior cruciate ligament in
total knee prosthesis implantation. Marczak et al. [12] sug-
gest that the proprioception property of patients shows
better results with the PS endoprosthesis compared to
the CR implant. Additionally, there are similar claims by
Vanluawe et al. [13], who suggest that the implantation
of the PS endoprosthesis design shows slight flexion in-
stability, slight clinical, radiologic laxity, greater freedom
of movement as well as slight complications after the
implantation compared to the CR implant. A complete
knee arthroplasty with retention of the posterior cruciate
ligament (CR) has its own advantages compared to im-
plantation of the total knee endoprosthesis with sacrifice
of the posterior cruciate ligament (PS). The advantages
are, firstly, it is based on a natural rollback of the femo-
ral condyle during extension in the knee, as well as low
osteotomy of the distal femur [11]. The disadvantage of
implantation of such an endoprosthesis design is poor
balance of soft tissue, which can lead to loosening of the
implant. There are certain indications when it is neces-
sary to place an implant with posterior stabilization that
replaces the posterior cruciate ligament (PCL) function,
such as a lack or insufficiency of the PCL, contraction
of the posterior capsule that demands release, as well as
noticeable flexion contractures of the knee.

Considering the divided opinions among examiners and
clinicians, and in order to obtain objective results about the
behavior of the knee joint, after implantation of the CR and
PS endoprostheses, kinematic data were collected using
the 3D OptiTrack system. A similar methodology of 3D
gait analysis was used by Bytyqi et al. [14], and Prodanovi¢
et al. [15], who analyzed deformity of the gait pattern of
the knee joint with degenerative change using the afore-
mentioned methodology. The methodology has proved to
be an excellent mode for diagnosing lesions of the anterior
and posterior cruciate ligament, shown by Mati¢ et al. [18],
and La Prade et al. [19] in their examinations.

The method of establishing contact between implant
elements has a direct influence on the functionality and
durability of implants. As already mentioned, there are
disputes about the placement of PS and CR implants.
However, various studies have shown that there is no sub-
stantial difference in their use [20, 21]. Koga [22] belongs
to the group of examiners who think that better reduction
in knee joint rotation is achieved through the use of the CR
implant type because of the increased tension in the PCL.
Global analyses on the range of knee joint flexion have
shown that rejection of the PCL increases the flexion angle
by 2% [20]. Our results in Table 1 show that an increase in
the degree of flexion occurs in the stance phase, while in
the swing phase, the degree of flexion remains equal with
the CR and PS prostheses. Similar results were obtained
by Murakami et al. [23], who analyzed the walking pat-
tern after bilateral arthroplasty of the knee joint using a
treadmill with radiographic supervision and a flat panel
detector. Victor et al. [24] and Broberg et al. [25], examined
the comparison of motion range in both endoprosthesis
designs and showed that there is a statistically greater range
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of motion after knee endoprosthesis implantation with
sacrifice of the posterior cruciate ligament.

With the use of the computational model and simula-
tion of real conditions, potential conclusions of implant
application can be drawn. With this model, Smith et al.
[26] showed potential behavior of the PS endoprosthesis.
Based on their results, it was shown that the use of this type
of implant does not influence contact stresses, however it
does affect ML distribution of the stress. An examination
of CR prosthesis behavior in vivo was conducted by Li et
al. [27]. Their results showed that, compared to the osteo-
arthritis (OA) joint, there is an increase in ML translation.
With the increase of this translation, a change in the knee
mechanics occurs, e.g., there is a change in the distribu-
tion of force and stress in the knee. Stress distribution is
closely related to the realized contact [22], which our re-
sults showed. The ML translation is more noticeable with
the use of the PS prosthesis rather than the CR implant.
As the movement is more frequent in the gait cycle, con-
tact is achieved on a greater surface, which influences the
increased stress distribution in the ML direction.

The results show that there is a greater range of mo-
tion with the use of the PS implant. Similar results were
obtained by Jiang et al. [28]. They think that these results
can be connected to the removal of the PCL and a better
balancing of the soft tissue.

In the gait analysis, we performed an examination of
the medial and lateral gap. An increased gap occurs on
the lateral side with the use of both types of endopros-
theses, while the medial gap is non-existent. These gaps
are noticeable in the stance phase (extensive and lateral
gap). Another study proved that PCL resection does not
influence the gap size. They analyzed the influence of PCL
resection after knee arthroplasty [29].

In total arthroplasty of the knee joint, it is recommended
that the transtibial and transfemoral axes be parallel [30],
shown by the results in Figure 4e. There is a slight deviation
for both endoprosthesis designs in the first 40% of the gait
cycle due to the lateral gap occurring at the same moment.
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CAMETAK

YBop/Unm CywTrHa nevera fereHepaTiBHUX 060/berba 3r10-
6a KoneHa je ybnaxasarbe 6051083, 06HaB/bakbe Orncera nokpeTa
1 cTabunHocT 3rnoba KosneHa.

Metope Y 0Boj cTyauju je yuectBoBano 35 nauujeHarta nocne
onepauuje 3rnoba KoneHa. MayunjeHTn cy umanu yrpaheHy
eHponpoTesy 3ri06a KosieHa ca 3afHhoM cTabunrsaLumjom Ha
jeAHOM KoNeHy 1 eHonpoTe3y ca OuyBaHUM 3afHbUM YKp-
LUTEHVIM IITaMeHTOM Ha ApYroM. KnHemaTcku nofgauy cy npu-
Kyrn/beHu Kopuwherem 31 ONTUYKOT CCTEMA KOjUM ce npaTe
dnyopecLieHTH MapKepy TOKOM BpemeHa. Ha ocHoBY 0BUX
nopataka ogpehenu cy cnepehv napameTpu: cteneH gnekcuje,
MefmjanHo-naTepanHa TpaHcnaLwja, natepanHu mehynpocrtop,
MepfmjanHu mehynpoctop 1 npomMeHa yrna uamehy TpaHcTu-
6vjanHe 1 TpaHchemopasHe oce.

PesynrtaTtm Pe3yntaTuma je nokasaH Behu cteneH dnekcuje
Ko eHAoMNpoTe3e ca 3aAHOoM CTabnnn3aLmjom y OfHOCY Ha
€HJ0NPOoTe3y ca 0UYyBaHVM 3afHUM YKPLUTEHVIM IMFraMEHTOM.

DOI: https://doi.org/10.2298/SARH200706046P

Takohe, pe3ynTaTy NoKasyjy 3aHemap/briBe BPeAHOCTY Me-
AvjanHo-naTepanHe TpaHcnauuje, natepanHor mehynpoctopa
1 megmjanHor mehynpocTtopa Ko oba Tvna eHgonpotesa. Ko-
pywherem HenapameTpujckor Tecta Wilcoxon, notepheHa je
CYLUTUHCKa pa3nKa y NpoMeHu yrna uamehy TpaHcTubujanHe
1 TpaHcheMopariHe oce, OAHOCHO Y CTeMeHy GpreKcmje npoTesa
Ca OUYYBaHMM 3aAHVIM YKPLUTEHUM NINFaMEHTOM U Ca 3aiHOM
cTabunrsalujom.

3aksbyyak CTyamnjom je nokasaHo Aa He MOCTOjY BenKa pasfiu-
Ka y KopuLherby eHAONPOTE3E Ca 3afHOM CTabnnn3aLmjom nni
Ca 3ai/UM YKPLUTEHNM NIMrameHToM. borbe noHaluakre 1 oncer
nokpeTa y 3r1oby KosieHa ce NoCTvKe yrpafHboM eHJonpoTe-
3e ca 3aaHom cTabunusaumjom. OBaj 3akibyyak je notTepheH
CYLUTUHCKOM Pa3fnKoM y cTeneHy dnekcuje 3rnoba koneHa u
no3suymnjama TpaHCBep3anHux oca demypa 1 Tubuje.

KmbyuHe peun: aHanu3a xoAa; KMHeMaTnKa XOAa; FoHapTpo3a;
eHflonpoTesa ca 3aAHOoM CcTabunusaumnjom; eHgonpoTesa ca
OUYBaHVIM 3afHbVIM YKPLUTEHWUM NIMTaMeHTOM
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SUMMARY

Introduction/Objective Myocardial perfusion imaging (MPI) is clinically useful for the evaluation of
coronary artery disease in patients with diabetes mellitus. However, the prevalence of ischemia and its
ability to predict future cardiac events is less clear. The aim was to determine the incidence of cardiac
events in diabetic patients and the relationship between them and MPI findings.

Methods Two cohorts of patients, 98 diabetics and 100 non-diabetics, with medium- to high-risk of
coronary artery disease without previous coronary revascularization, were studied prospectively. All of
them were outpatients who underwent *™Tc-sestamibi MPI with dipyridamole. The data about cardiac
events were collected during a follow-up period of two years.

Results Cardiac events occurred in 17.3% diabetics and in 8% non-diabetics (p = 0.048). Diabetics had
shorter estimated event-free time of 24.7 months (95% Cl 23.2-26.2) versus non-diabetics’ estimated
event-free time of 28.5 months (95% Cl 27.4-29.5) (p = 0.046). The independent predictors of cardiac
events were male sex (p = 0.010), previous myocardial infarction (p < 0.001), presence of the symptoms
of angina (p = 0.014), and all variables derived from MPI findings. After adjustment for variables derived
from MPI findings, the significant predictors in diabetics were the size of stress perfusion defect (p = 0.022),
summed stress score (p = 0.011), and summed difference score (p = 0.044).

Conclusion In diabetic patients, the cumulative rate of cardiac events was higher and the event-free
survival was worse. MPI could help in prediction of cardiac events in diabetics and the most important

predictors were size of stress perfusion defect, summed stress score, and summed difference score.
Keywords: myocardial perfusion imaging; diabetes mellitus; coronary artery disease; cardiac events

INTRODUCTION

Coronary artery disease (CAD) has now be-
come a common cause of mortality and mor-
bidity worldwide [1]. Furthermore, caring for
patients with known or suspected CAD poses
tremendous economic pressure on healthcare
resources, not only due to costs related to test-
ing and treatment, but also those associated
with loss of productivity in afflicted individuals
[1]. The worldwide prevalence of diabetes mel-
litus (DM) is increasing, concurrently with obe-
sity and other comorbid conditions [2]. Despite
significant advances in medical and invasive
therapy, CAD is the leading cause of morbid-
ity and mortality in patients with DM [3]. The
diagnosis of CAD is complicated by the often
atypical presentation of patients with DM at-
tributable to concomitant autonomic neu-
ropathy and other disorders. It is important to
identify CAD early in these patients to optimize
medical therapy and lifestyle modifications,

and especially important to identify and aggres-
sively treat those at the highest risk of events.
The value of single-photon emission computed
tomography (SPECT) myocardial perfusion
imaging (MPI) in the evaluation of diabetic pa-
tients has been widely investigated [4, 5]. MPI
is clinically useful for the evaluation of CAD in
patients with DM. In diabetic patients with sus-
pected or known CAD, a strong evidence base
has been accumulated that MPI provides diag-
nostic and incremental prognostic information
[4, 6, 7, 8]. The prognostic impact of ischemia
together with other clinical and stress variables
has been reported previously [4]. However, the
prevalence of ischemia and its ability to predict
those who experience future cardiac events is
less clear in patients with DM with or without
symptoms referred for MPI.

The aim of the study was to determine the
incidence of cardiac events in diabetic patients
and relationship between them and MPI find-
ings.
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METHODS
Patient selection

The study population consisted of two cohorts of patients
with medium- to high-risk of CAD without previous coro-
nary revascularization. In the study group, there were 98 pa-
tients with type 2 DM and there were 100 patients without
DM in the control group. All of them were outpatients who
underwent *™Tc-sestamibi SPECT MPI with pharmaco-
logic stress using dipyridamole. The test was requested for
assessment of myocardial ischemia in all the patients. The
patients in the study group had previously diagnosed DM
and were treated with insulin or oral hypoglycemic agents.
Selection of patients was performed so that the groups were
matched with no significant differences between them re-
garding classical risk factors of CAD [age, sex, body mass
index, smoking, arterial hypertension, previous myocardial
infarction (MI), and symptoms of angina]. The study was
conducted prospectively under the rules of the Declaration
of Helsinki. The informed consent was obtained from all
subjects before testing. The local medical ethics committee
approved the study protocol. Before the test, a structured in-
terview was performed and a clinical history was obtained,
including assessment of cardiac risk factors. Furthermore,
the measurements of patient height and weight were per-
formed. Hypertension was defined as blood pressure above
140/90 mmHg or need for antihypertensive medication.
Dyslipidemia was defined as the need for lipid-lowering
medication. Subjects were considered symptomatic if they
were experiencing chest pain or shortness of breath thought
to be of possible cardiac origin.

Stress protocol and SPECT MPI

Stress testing and stress/rest gated SPECT MPI was per-
formed as per guidelines of the European Association of
Nuclear Medicine (EANM) [9]. The patients underwent
intravenous vasodilator stress using dipyridamole (0.56 mg/
kg over four minutes). At four minutes after completion
of the dipyridamole infusion, a bolus of 550 MBq **™Tc-
sestamibi (technetium-99m methoxy-isobutyl-isonitrile)
was intravenously injected. In the event of chest pain, signifi-
cant ST depression, or other symptoms, a dose of 125 mg of
aminophylline was administered intravenously two minutes
after injection of the radiotracer. SPECT MPI was performed
using the two-day protocol. Each participant had gated stress
using eight frames per R-R cycle and non-gated rest SPECT
MPL. For resting studies, 550 MBq of the same tracer was
injected at least 24 hours after the stress test. Image acquisi-
tion was performed with a commercially available SPECT
camera system (Optima™ NM/CT 640, GE Healthcare,
Chicago, IL, USA). Radiopharmaceutical dosing, SPECT
acquisition, and image processing were performed within
previously mentioned guidelines established by the EANM
[9]. All images were obtained 60 minutes after radiotracer
injection using rotating dual-head gamma camera equipped
with low-energy, high-resolution, parallel hole collimator
with 30% (+ 15%) symmetric energy window centered at
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140 keV. Sixty-four projections (40 seconds per projection),
with a 64 x 64 matrix were obtained over a 180° orbit. No
attenuation or scatter correction was used.

Image interpretation

Relative perfusion distribution was analyzed semiquan-
titatively using standardized segmentation of 17 myocar-
dial segments. Each segment was scored by the consensus
of two experienced observers using a five-point scoring
system (0 = normal; 1 = equivocal; 2 = moderate; 3 = se-
vere reduction; and 4 = absence of tracer uptake in a seg-
ment). The summed stress score (SSS) was obtained by
adding the scores of the 17 segments of the stress images.
The summed rest score (SRS) was obtained by similarly
adding the scores of the 17 segments of the rest images.
The sum of the differences between each of the 17 seg-
ments on the stress and rest images was defined as the
summed difference score (SDS), a variable representing
the amount of ischemia present. A scan was considered
normal if the SSS was 3 or lower, mildly abnormal if the
SSS was 4-8, moderately abnormal if the SSS was 9-13, and
severely abnormal if the SSS was more than 13, as previ-
ously reported [10, 11]. The SDS < 2 was considered to be
no ischemia, 2-4 mild ischemia, 5-8 moderate ischemia,
and > 8 severe ischemia [10, 11]. An automated software
program the Emory Cardiac Toolbox™ (ECTb™, Emory
University School of Medicine, Atlanta, GA, USA) was
used to calculate left ventricular ejection fraction (LVEF)
and the variables incorporating both the extent and sever-
ity of perfusion defects.

Patient follow-up

Collection of follow-up data was obtained by reviewing
hospital records, by contacting the patient’s general prac-
titioner, and/or by contacting the patient by phone during
the period of approximately two years. The date of the last
review or consultation was used to determine the follow-
up time. End points were developments of the following
cardiac events: cardiac mortality, nonfatal MI, or coronary
revascularization by percutaneous coronary intervention
or coronary artery bypass grafting. Cardiac mortality was
defined as a death caused by acute MI, significant cardiac
arrhythmias, or refractory congestive heart failure. Sudden
death occurring without another explanation was included
as cardiac mortality. Nonfatal MI and coronary revascu-
larization were confirmed by reviewing hospital records.
Patients with other-cause mortality were excluded from
the study.

Statistical analysis

Baseline characteristics of patients were compared by
Student’s t or Mann-Whitney U tests for continuous vari-
ables and x* or Fisher’s exact tests for categorical variables
where appropriate. Univariate Cox proportional hazard
regression model was used to identify independent predic-
tors of cardiac events. The risk of a variable was expressed
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as a hazard ratio with corresponding 95% confidence in-
terval (CI). Univariate Cox regression model was used to
investigate the association between cardiac events and DM,
after adjustment for variables derived from MPI findings
LVEE end diastolic volume, end systolic volume (ESV),
systolic volume, presence of stress defect, presence of isch-
emia, SSS, SRS, and SDS. Survival curves as a function
of time (months) were generated with the Kaplan-Meier
method. A p-value < 0.05 was considered statistically
significant. Statistical analyses were performed using the
statistical software platform IBM SPSS Statistics, Version
22.0 (IBM Corp., Armonk, NY, USA).

RESULTS
Study population and MPI findings

The demographics, clinical characteristics and MPI results
among diabetics and non-diabetics are shown in Tables 1
and 2, respectively. There were no significant differences of
the prevalence of classical risk factors between the groups
except of dyslipidemia and family history of diabetes,
which were higher among the diabetics (p = 0.004 and
p < 0.001). Perfusion and non-perfusion variables were
obtained from MPI for all the patients. Diabetics had lower
LVEF (p = 0.018), higher ESV (p = 0.039), and higher
proportion of them were with abnormal ESV (p = 0.049).
There were no significant differences of perfusion variables
between the groups.

Table 2. Myocardial perfusion imaging findings

Table 1. Baseline characteristics of the cohorts

Baseline characteristics oM LUCI Ol p
(n=98) (n=100)

Male, n (%) 55 (56.1) 45 (45) 0.118
Age, years 66.8 +7.2 669+7.7 0.952
Body mass index, kg/m? 30.2+48 29.2+5 0.137
Hypertension, n 96 97 NS
Previous M, n (%) 18(18.4) 18 (18) 0.947
Smokers (anytime), n (%) 50(51) 51(51) 0.998
Smokers (current), n (%) 11(11.2) 15(15) 0.432
Dyslipidemia, n (%) 72 (73.5) 54 (54) 0.004
Family history of DM, n (%) 61(62.2) 28 (28) <0.001
Family history of CAD, n (%) | 73 (74.5) 76 (76) 0.806
Symptoms of angina, n (%) 61(62.2) 64 (64) 0.798

DM - diabetes mellitus; Ml - myocardial infarction; CAD - coronary artery disease

10 = Group
—DM
’_\_l_\_ ~nonDM
~—+ DM-censored
—+ nonDM-censored

p=0.046

E.

Event-free survival (%)
8

0 0 12 18
Follow-up (months)

Figure 1. Kaplan-Meier event-free survival curves

Follow-up, outcomes, and survival

analysis
-~ _ non-DM
Characteristics DM (n =98) (n = 100) p
LVEF US, % 547+99 | 57.8+69 | 0.013 Median of follow-up period did not differ sig-
LVEF SPECT, % 64+143 | 686+123 | 0.018 nificantly between the two groups (26 vs. 24
LVEF SPECT = 50%, n (%) 84 (85.7) 92(92) | 0.159 |  months; p = 0.184). During this period of time,
EDV, ml 104 (43-318) | 97 (41-214) | 0.133 cardiac events occurred in 17.3% of the diabet-
ESV, ml 34 (4-245) 29.5 (6-140) | 0.039 ics and in 8% Of the nOndiabetiCS (p = 0048)
SV, ml 675+164 | 67.5+16.8 | 0.983 (Table 3).

Abnormal ESV, n (%) 27 (27.6) 16 (16) 0.049 Event-free survival curves were constructed
5SS 0(0-19) 00-23) | 0093 using the Kaplan-Meier method to account for
<RS 0(0-18) 00-20) | 0.606 .censored survival t.1mes (Figure 1). Tbe diabet-
DS 0(0-15) 00-18 | 0.094 ics had shorter estimated event-free time (24.7

b | stress MPI (555 5 4,1 (06) 33(339) 240 0'133 months; 95% CI 23.2-26.2) compared to the
normal stress 24),n . . . .
> non-diabetics (28.5 months; 95% CI 27.4-29.5)
SSS < 4 - no defect 65 (66.3) 76 (76)
: (p = 0.046).
Severity of stress 555 4-8 - mild 13(13.3) 1303y
defect, n (% _13 - ’ . .
efect n (%) | 555913 - moderate | 12(12.2) 77 Predictors of cardiac events
SSS >13 - severe 8(8.2) 4 (4)
Ischemia (SDS 2 2), n (%) 18(18.4) 12(12) 0.212 The results of the univariate Cox proportional
. SDS <2 -noischemia | 80 (81.6) 88 (88) hazards analysis predicting cardiac events are
S;f:ﬁ;':r)]'i:f SDS 2-4 —mild 0(0) 6(6) 0145 given in Table 4. The independent predic-
n (%) SDS 5-8 — moderate 6(6.1) 2(2) tors were male sex (p = 0.010), previous MI
SDS > 8 - severe 12(122) 4(4) (p < 0.001), presence of the symptoms of

DM - diabetes mellitus; LVEF - left ventricular ejection fraction; US — ultrasound; SPECT
- single photon emission computed tomography; EDV - end diastolic volume; ESV - end
systolic volume; SV - systolic volume; SSS — summed stress score; SRS - summed rest score;

SDS - summed difference score; MPI - myocardial perfusion imaging

Srp Arh Celok Lek. 2021 Sep-Oct;149(9-10):585-590

angina (p = 0.014) and all variables derived
from MPI findings. DM was not significant,
but borderline predictor of cardiac events in
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Table 3. Follow-up period and outcomes
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of diabetes, which were higher among the dia-

e DM (n = 98) non-DM . betics (p = 0.004 and p < 0.001). These were

(=i expected since diabetics have higher prevalence

Follow-up, m".”ths 26 (2-28) 24(3-30) | 0184 of dyslipidemia and 2-4 times higher prevalence

Cardiac Cardiac death 22 1(0) of family history of diabetes than non-diabetics
event n (%) Non-fatal Ml 2(2) 17(17.3) 2(2) | 8(8) | 0.048 [12,13].

Revascularization | 13 (13.3) 565) We found that diabetics had lower LVEF

DM - diabetes mellitus; Ml - myocardial infarction

Table 4. Predictors of cardiac events in the univariate Cox analysis

Variable HR (95% Cl) p
DM 2.3(0.99-5.3) 0.053
Sex (f/m) 0.3(0.1-0.8) 0.010
Body mass index 1(0.9-1.1) 0.867
Hypertension 0.6 (0.1-4.2) 0.574
Previous myocardial infarction 5.9(2.7-12.9) <0.001
Smokers (anytime) 2.7(1.1-6.4) 0.027
Smokers (current), n (%) 0.9 (0.3-3) 0.877
Dyslipidemia 1.3(0.5-2.9) 0.596
Family history of DM 1.7 (0.7-3.6) 0.213
Family history of CAD 1(0.4-2.6) 0.938
Symptoms of angina 4.5 (1.4-15.1) 0.014
LVEF SPECT, % 0.9 (0.9-1) <0.001
Presence of normal LVEF SPECT 0.2 (0.1-0.4) <0.001

EDV, mL 1.01(1.01-1.02) | <0.001
ESV, mL 1.01(1.01-1.02) | <0.001
Presence of normal ESV 0.2 (0.1-0.4) <0.001
SV, mL 1.02 (1.00-1.05) 0.025
Presence of stress perfusion defect 119.1 (4-3574.9) 0.006
Size of stress perfusion defect, % 1.1(1.1-1.2) <0.001
Presence of ischemia 82.4(19.3-351.1) | <0.001
Size of ischemia, % 1.2(1.1-1.2) <0.001
SSS 1.2(1.2-1.3) <0.001
SRS 1.1(1.1-1.2) <0.001
SDS 1.3(1.2-1.4) <0.001
Abnormal stress MPI (555>4) 498.2 (3.6-69325.6) | 0.014
Severity of stress defect 5.2 (3.5-7.8) <0.001
Ischemia (SDS = 2) 112.5(26.3-481) | <0.001
Severity of ischemia 4.6 (3.2-6.6) <0.001

HR - hazard ratio; Cl - confidence interval; DM - diabetes mellitus; CAD

- coronary artery disease; LVEF - left ventricular ejection fraction; SPECT -
single photon emission computed tomography; EDV - end diastolic volume;
ESV - end systolic volume; SV - systolic volume; SSS - summed stress score;
SRS - summed rest score; SDS - summed difference score; MPI - myocardial
perfusion imaging

univariate Cox proportional hazards analysis. The asso-
ciation between cardiac events and DM was determined
using univariate Cox regression model after adjustment
for variables derived from MPI findings (Table 5). The
significant predictors were size of stress perfusion defect
(p =0.022), SSS (p = 0.011) and SDS (p = 0.044).

DISCUSSION

In our study, the groups were matched and there were no
significant differences between them regarding classical
risk factors of CAD (age, sex, body mass index, smoking,
arterial hypertension, previous MI, and symptoms of angi-
na) except of prevalence of dyslipidemia and family history
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(p = 0.018), in accordance with some other

studies. Ehl et al. [14] showed that diabetics
had a lower LVEF determined by MPI than non-diabetics
(p = 0.001) and this difference could be demonstrated
regardless of CAD extent (no significant differences of
SSS, SRS, and SDS) and might in part explain their gener-
ally worse cardiac survival compared with non-diabetics.
Chareonthaitawee et al. [15] found that one of six asymp-
tomatic diabetic patients without known CAD referred
for MPI had reduced LVEE The annual mortality rates of
the groups with and without reduced LVEF were 7% and
4%, respectively.

In recent years, a large body of literature has established
the prognostic significance of MPI in the general popula-
tion [7, 16, 17]. It was shown that patients with normal
stress MPI studies had remarkably low cardiac event rates
(< 1% per year) and the event rate was proportional to the
extent of stress-induced hypoperfusion. In patients with
a normal MPI SPECT, there was an annual death rate of
0.3% compared with 2.9% in patients with severely abnor-
mal scans [10]. The nonfatal MI rate in another study also
increased in relation to the SSS [3].

Diabetic patients have multitude of characteristic fea-
tures including higher prevalence of multi-vessel and
small vessel CAD, frequent silent myocardial ischemia
and infarction with higher cardiac event rates, and the
presence of autonomic dysfunction. This together with
the prevalence of diabetic cardiomyopathy contributes to
a higher cardiovascular mortality [18, 19]. Furthermore,
diabetic patients have higher prevalence of cardiovascular
co-morbidities as compared to patients without diabetes
[20, 21]. Two-thirds of diabetic patients will die of heart
or vascular disease, and patients with CAD and DM have
worse outcomes and a much higher cardiac event rate than
their nondiabetic counterparts [22, 23].

Our study demonstrates that the two-year cumulative
rate of cardiac events was higher (17.3% vs. 8%) and the
event-free survival was worse in diabetics (24.7 vs. 28.5
months) than that seen in patients without DM. We found
that the independent predictors of cardiac events were
male sex, previous MI, presence of the symptoms of an-
gina and all variables derived from MPI findings, but in
diabetics the most important predictors were the size of
stress perfusion defect, SSS, and SDS. There are numerous
similar evidences in previous work of many authors. Kang
et al. [24] showed that diabetics had a higher event rate
than nondiabetics with the same SSS. Giri et al. [4] showed
in a multicenter trial that diabetics with ischemic defects
had increased cardiac events than nondiabetics with the
same level of ischemia. Despite this, an abnormal scan was
an independent predictor of cardiac death and MI in both
diabetic and nondiabetic groups.
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Table 5. Association between cardiac events and diabetes mellitus
using univariate Cox regression model after adjustment for variables
derived from myocardial perfusion imaging findings

Adjusting variable HR (95% Cl) p

LVEF SPECT, % 1.8(0.8-4.2) 0.180
Presence of normal LVEF SPECT 2.1(0.9-4.8) 0.094
EDV, mL 1.9 (0.8-4.5) 0.148
ESV, mL 1.9 (0.8-4.4) 0.153
Presence of normal ESV 1.8 (0.8-4.3) 0.167
SV, mL 2.3(1-5.3) 0.054
Presence of stress perfusion defect 1.9 (0.8-4.5) 0.129
Size of stress perfusion defect, % 2.8(1.2-6.6) 0.022
Presence of ischemia 1.6 (0.7-3.8) 0.263
Size of ischemia, % 2.2(0.9-5.3) 0.069
SSS 3.2(1.3-7.9) 0.011
SRS 2.3(1-5.3) 0.052
SDS 24 (1-5.8) 0.044
Abnormal stress MPI (SSS > 4) 1.8(0.8-4.2) 0.161
Severity of stress defect 1.7 (0.7-4) 0.223
Ischemia (SDS > 2) 2.2(0.9-5.1) 0.079
Severity of ischemia 0.9 (0.4-2.2) 0.802

HR - hazard ratio; Cl - confidence interval; LVEF - left ventricular ejection
fraction; SPECT - single photon emission computed tomography; EDV - end
diastolic volume; ESV - end systolic volume; SV - systolic volume; SSS -
summed stress score; SRS — summed rest score; SDS — summed difference
score; MPI - myocardial perfusion imaging

In the previous analyses of perfusion imaging, the
cardiac event rates in diabetic patients were significantly
higher compared with nondiabetic patients, and the event
rates in diabetic patients were related to the presence or ab-
sence of perfusion abnormalities. Kang et al. [24] showed a
higher cardiac event rate in diabetic patients than in non-
diabetic patients, and the severity and size of the perfusion
abnormalities as evaluated by the SSS were significantly
related to the probability of a cardiac event. Giri et al. [4]
demonstrated the incremental value of perfusion imag-
ing in predicting cardiac events, and De Lorenzo et al. [6]
showed that the risk is related to the number of territories
involved, and the extent and severity of the stress defects
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CAXETAK

YBoa/Unm lMNepdy3noHa cumHturpaduja mnokapaa (MCM)
KOpKCHa je y eBanyaLmjy KOpOHapHe apTepujcke 6onectu
Kof obonenvix oa anjabeteca Tmna 2 (AT2). Minak, npeBaneHua
1cxemuje Kog, ux 1 MoryhHocT npefgrharba 6yayhnx cpuaHmx
porahaja cy HejacHU.

Linsb je 6uo ogpeanTy MHLMAEHLY cpyaHuX forahaja ko 060-
nenux og T2 v Be3y n3mehy wux 1 Hanaza NCM.

MeTtoge NpocneKTrBHO Cy UCNUTUBAHe ABe rpyrne 6onecHrKa
ca cpefjtb1M [0 BUCOKM PU3UKOM 338 KOPOHAPHY apTepujcKy
6onecT, 98 ca T2 n 100 6e3, KOju HUCY MManu paHUjy KOpPo-
HapHy peBackynapusauujy. Cerima je ypaheHa #mTc-sestamibi
MCM ca gunupugamonom. NMopaum o cpyaHum agorahajuma cy
CaKyn/beHN TOKOM ABOroguLkber npahema.

Pesyntatn CpyaHu gorahaju cy Hactanu Kog 17,3% ncnutanu-
Ka ca [IT2 n 8% ncnutaHuka 6e3 T2 (p = 0,048). VicnutaHuum
ca [IT2 cy nmanu Kpahe Bpeme npexvB/baBatba 6€3 cpyaHor
porabaja — 24,7 meceuu (95% Cl 23,2-26,2) npema 28,5 meceuu
(95% Cl 27,4-29,5) Kop oHux 6e3 T2 (p = 0,046). He3aBncHM
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NpeAnKTOpK HacTaHKa cpyYaHux gorahaja cy 6unm MyLKM non
(p=0,010), paHuju nHPapKT Mrokapgaa (p < 0,001), npucycTso
aHrMHo3HUX Teroba (p = 0,014) n cBe Bapwjabne gobujeHe 13
Hanasa [NCM. Kog ucnutaHuka ca [1T2, HakoH KopeKuuje 1
npunarobaBaka ca Bapujabnama fobujeHnm n3 Hanasa MNCM,
3HauajHW NpeanKTOpU Cy 61K BennymHa ucnaga nepoysuje y
ontepehemy (p = 0,022), ykynaH 36up 6ogosa y ontepehetby
(summed stress score - SSS) (p = 0,011) n ykynHa pa3nvika 60a0-
Ba n3mehy SSS n ykynHor 36upa 6opoBa y MrpoBarby (summer
diference score — SDS) (p = 0,044).

3akmbyyak Kog obonenmx og T2, KymynaTviBHa CToma CpYaHux
porabaja je 6vna BULLA, @ Bpeme NpexrBrbaBatba 10 HaCTaHKa
cpyaHor pgorahaja kpahe. [ICM moxe nomohu y npeasuharsy
6ypyhux cpuaHux gorahaja kog obonenvx op T2, a HajBa-
XKHUjV NpefuKTOpU cy 6unu BennyvHa ncnapa nepdysmje y
ontepehemy, SSS 1 SDS.

KmbyuHe peun: nepoysroHa cuyHTrpaduja Mmokapaa; auja-
6eTec; KOpOHapHa apTepujcka 6onect; cpyaHu gorahaju
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SUMMARY

Introduction/Objective We aimed to investigate the lifetime and periodic prevalence (during a year)
and characteristics of violence against women and health status of women whose partners have been
treated for alcohol dependence.

Methods A cross-sectional study was conducted among women whose male partners were alcohol-
dependent and admitted to hospital for the inpatient treatment. Exposure to physical and sexual violence
was measured by the Conflict Tactics Scale (CTS-2). Mental health status was measured by Beck Depres-
sion Inventory (BDI-II), Beck Anxiety Inventory (BAI), suicidal risk (using Mini International Neuropsychi-
atric Interview or MINI scale), and alcohol consumption (Alcohol Use Disorders Identification Test). The
data were analyzed by descriptive and inferential statistical methods. We also constructed two logistic
regression models to study associations between violence and socioeconomic status, and violence and
health-related variables.

Results The lifetime prevalence of physical violence committed by alcohol-dependent partners against
women was 65.4%, while the periodic prevalence (during 12 months prior to the study) was 46.2% for
physical, 20.2% for sexual, and 18% for both types of violence. No women were in risk of harmful alcohol
consumption. Violence was more frequent against women not living in urban areas [odds ratio (OR) 2.53,
95% confidence interval (Cl) 1.08-5.94, in the univariate model], and among women with moderate/
severe depression (OR 12.34, 95% Cl 2.26-67.33, in the multivariate model).

Conclusion Alcohol-dependent men are very often violent toward their spouses, and inpatient treat-
ment presents an opportunity to work with them on raising awareness on the unacceptability of violence
against women.

Keywords: alcohol dependence; alcohol use disorders (AUD); violence; women; health; perpetuators

INTRODUCTION

Violence against women (later in the text:
violence) is a worldwide phenomenon that is
rooted in gender inequality. Most often, the
perpetrator of violence is the woman’s inti-
mate partner (a spouse), either current or a
former one. According to the World Health
Organization, prevalence of physical and/or
sexual violence among all ever-partnered wom-
en worldwide was 26% and 10%, respectively,
during the past 12 months [1].

In Serbia, the most recent available data
showed that 17% of women experienced physi-
cal violence and 5% experienced sexual violence
during their lifetime [2]. The frequency is even
higher among women whose husbands/part-
ners have alcohol dependence [3, 4]. Intimate
partner violence can manifest itself not just
as a physical or sexual violence, but also psy-
chological violence, which is very prevalent
and even more difficult to bear, although it is
challenging for validation and intercultural in-
terpretation [5]. However, in real life, violence

often simultaneously appears in many forms,
which has cumulative negative consequences
on womens health [6]. All forms of violence are
associated with poor mental health of women,
especially with the occurrence of depression [6].

Alcohol consumption, especially heavy
drinking, facilitates expression of violence [7].
According to the social-ecological model, vio-
lence is a result of the interaction of four groups
of factors that appear at the individual’s, part-
ner’s, community’s, and society’s level [8, 9].
Men’s excessive alcohol consumption is one of
the risk factors for violence that belong to the
individual partner’s level and is associated with
reduced reasoning and disinhibited behavior.
Although not all men perpetuate violence under
the influence of alcohol, it is well known that
alcohol affects cognitive functions, alters per-
ception, reduces inhibitory mechanisms, makes
it difficult to constructively solve problems, and
facilitates the manifestation of aggression [3, 7].

In this paper, we investigated the frequency
and characteristics of intimate partner vio-
lence against women whose partners have been
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Table 1. Incidence of physical and sexual intimate partner violence against women during the previous 12 months, among women who expe-

rienced intimate partner violence during lifetime

Physical violence N Vi Frequency
o es
. Once Afew times | Many times
n (% n (%
During the last 12 months, has your current husband/partner ever... (%) (%) n (%) n (%) n (%)
Slapped you or thrown something at you that could hurt you? 25(24) | 39(37.5) 14 (35.9) 24 (61.5) 1(2.6)
Pushed or shoved you or pulled your hair? 17(16.3) | 39(37.5) | 15(38.5) 22 (56.4) 2(5.1)
Hit you with his fist or with something else that could hurt you? 10 (9.6) 10 (9.6) 5(55.6) 4 (44.4) -
Kicked, dragged or beaten you up? 7 (6.7) 5(4.8) 5(100) - -
Choked or burnt you on purpose? 6(5.8) - - - -
Threatened to use or actually used a gun, knife or other weapon against you? | 9 (8.7) 10 (9.6) 4(36.4) 6 (54.5) 1(9.1)
Answered “Yes" to any of the above questions - 48 (46.2) - - -
Total number of physical violence acts - 103 43 (41.7) 56 (51.4) 4 (3.8)
F
. No Yes reqL.nency -

Sexual violence n (%) n (%) Once A few times | Many times

n (%) n (%) n (%)
Were you ever physically forced to have sexual intercourse when you did 5(4.8) 9(87) 2(222) 7(77.8) )
not want to?
Did you ever have sexual intercourse you did not want because you were )
afraid of what he might do? 10(96) | 20(19.2) 8(40) 12(60)
Did he ever force you to do something sexual that you found degrading 2(1.9) 4(38) 3(75) 1(25) )
or humiliating?
Answered “Yes” to any of the above questions - 21 (20.2) - - -

treated for alcohol dependence. Additionally, we exam-
ined the associations between violence against women and
socio-demographic characteristics, and women’s health
status. We used the same sample to study mental health
as a main outcome variable, the results of which have
been published in a previous paper, while in this paper
we focused on factors associated with the experience with
violence [10].

METHODS

The research was designed as a cross-sectional study, us-
ing self-administered questionnaire among women older
than 18 years whose partners (spouses) were under an in-
patient treatment for alcohol dependence, with an estab-
lished diagnosis of alcohol dependence F10.2, according to
the International Classification of Diseases, 10th revision.
The research was conducted at the Special Hospital for
Addiction Diseases in Belgrade, and ethics committee of
this hospital approved conducting of this study.

Recruitment of participants and inclusion criteria

Women older than 18 years who appeared at the
Department for consultations related to treatment of their
spouses were approached and asked to fill out the ques-
tionnaire. The inclusion criteria were that they have been
married or living in cohabitation for at least a year with
their male partners who were alcohol dependent and cur-
rently admitted to hospital for inpatient treatment. Prior to
the start of the survey, the respondents were informed that
their participation in the survey was anonymous and on a
voluntary basis, and women gave their informed consent.
The data were collected between January and June of 2018.

‘ DOI: https://doi.org/10.2298/SARH210405079D

Main dependent variables

The main dependent variable in the study was exposure
to physical and sexual violence that women experienced
during the last 12 months by their partners who had been
at that time under the inpatient treatment for alcohol de-
pendence. The occurrence of physical and/or sexual male
partner violence was measured by the Conflict Tactics
Scale 2 (CTS 2) [11]. This scale included six behaviorally
specific questions regarding exposure to physical violence,
and three behaviorally specific questions related to the ex-
posure to sexual violence (Table 1).

Independent variables

Independent variables were socio-demographic character-
istics of both partners (age, level of education, employment
status); characteristics of marital union (number of years
spent in marital/extramarital union, number of children),
and health characteristics of both partners (existence of so-
matic and psychiatric diseases, on a dichotomous scale yes/
no). In addition to it, we measured mental health outcomes
among women, such as depression, anxiety, suicidality, and
the occurrence of alcohol dependence.

Depression was measured using the Beck Depression
Inventory (BDI-II) scale, which is standardized in Serbia
as well [12]. The scale has 21 questions about how the re-
spondent might feel, with four options of answers, starting
from 0 (does not agree at all) to 3 (agrees very much). The
total score on the scale was obtained by simply adding all
the answers obtained from the first to the 21st question.
No depression is indicated by the score of up to 9 points;
mild depression is indicated by 10-19 points; moderate
depression by 20-29 points, and severe depression by 30-
63 points [12]. In the later analyses, moderate and severe
depression were summarized in one category.

Srp Arh Celok Lek. 2021 Sep-Oct;149(9-10):591-597
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Anxiety was measured using Beck Anxiety Inventory
(BAI), which is standardized in Serbia as well [13, 14].
This instrument comprises 21 questions related to the
symptoms of general anxiety. Respondents answered each
question by estimating the intensity of symptoms, on a
Likert scale from 0 (not present) to 3 (very much present).
The sum of all responses (maximum of 63) represents the
intensity of the symptoms of general anxiety. The overall
score was graded into four categories: no anxiety (0-9),
mild and mild to moderate (10-19), moderate (20-29),
and severe anxiety (30-64). In later analyses, moderate and
severe anxiety were summarized in one category.

Suicidality among women was measured using the Mini
International Neuropsychiatric Interview (MINI), which
has six questions, with binary options of response (yes/
no) [13]. Positive response on the first, the second, and
the third statement indicated high level of suicidality risk.

Women’s alcohol drinking was measured using the
Alcohol Use Disorders Identification Test (AUDIT) [15].
AUDIT is a screening test designed for the early identi-
fication of risky and harmful drinking as well as alcohol
dependence in the adult population, developed and recom-
mended by the World Health Organization. Developed and
evaluated over a period of two decades, it has been found
to provide accurate risk measurement by both sex and age
in different cultures. It consists of 10 questions related to
recent alcohol consumption, the existence of symptoms of
alcohol dependence, and problems related to alcohol con-
sumption. It complies with the International Classification
of Diseases 10th revision definitions of alcohol dependence
and harmful alcohol use. It can be used through an oral
interview or as a written questionnaire. Answers are scored
in the range of 0-4. The values of all responses are summed
up and grouped into the five levels: no alcohol consump-
tion at all; zone I (1-7 points); zone II (8-15 points); zone
III (16-19 points), and zone IV (20-40 points) [15]. No
alcohol consumption risk comprises two categories: no
alcohol consumption at all and zone I (1-7 points) [15].

Statistical analysis

The statistical analyses were done using the methods of de-
scriptive and analytical statistics. Frequency of exposure to
physical and sexual violence against women was expressed
in absolute numbers and percentages. We used the x> test
to identify the differences in occurrence of physical and/
or sexual violence among women and wide range of socio-
economic and health variables. We run two logistic regres-
sion models with the exposure to violence as an outcome
variable: one model with all SES variables, and the other
one with all health-related variables. For both models we
ran both the univariate and the multivariate model, and
the results were expressed as odds ratios (OR) with 95%
confidence intervals (CI).

Probability of results was set up at 0.05 and 0.01 level
(significant and highly significant results). The analyses
were done by using the statistical software package IBM
SPSS Statistics, Version 26.0 (IBM Corp., Armonk, NY,
USA).
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RESULTS

A total of 104 women whose husbands/partners have been
under treatment for alcohol dependence completed the
questionnaire. The age of the respondents was in the range
26-66 years, (mean age 48.19 years, SD 9.17). The age of
their current partners who were being treated for alco-
hol dependence were in the range 33-67 years (mean age
50.09, SD 10.94). The structure of the sample in relation
to age, education, and employment status of spouses is
shown in Table 2.

Table 2. Sociodemographic and health characteristics of women, their
partners/spouses, and characteristics of the marital union

Women Partners/

respondents) | spouses
Parameters ( ’5: 104 ) Np: 104

(100%) n (%) | (100%) n (%)
Age
Under or 39 years old 17 (16.5) 14 (14)
40-49 years old 38(36.9) 35(35)
50-59 years old 33(32) 37 (38)
60 and over 15 (14.6) 14 (13)
Education
Primary school 6(5.8) 9(8.7)
High school (9-12years) 56 (53.9) 64 (61.6)
Higher education (12 years and more) 42 (40.4) 31(29.8)
Working status
Employed 67 (64.4) 69 (66.3)
Unemployed 26 (25) 26 (25)
Retired 11(10.6) 9(8.7)
Presence of physical disease
Yes 11(10.6) 19 (18.3)
No 93(89.4) 85(81.7)
Presence of psychiatric disease
Yes 1(1) 2(1.9)
No 103 (99) 102 (98.1)

Characteristics of marital union and

- 0
number of partners treatments for N =104 (100%)

alcohol dependence n (%)
Duration of marital union

10 years or less 21(20.4)
11-20 years 37 (35.9)
21-30 years 26 (25.2)
31 years and over 19(18.4)
Number of children

0 12(11.7)
1 31(30.1)
2 54 (52.4)
3 and more 6(11.7)
Place of living

City 71 (68.3)
Countryside 11(10.6)
Suburb 22(21.2)
Differences in the level of education between spouses
The same level of education 65 (63.7)
The man is more educated 13(12.7)
The woman is more educated 24 (23.5)
Number of treatments for alcohol addiction

First treatment 72 (69.9)
Second treatment 25 (24.3)
Third treatment or more 6(5.8)
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Lifetime and periodic prevalence of physical and/
or sexual violence

The prevalence of either physical or sexual intimate part-
ner violence during the lifetime of women whose part-
ners are under treatment for alcohol addiction was 69.2%
(Figure 1).

When looking at the last 12 months, almost half of the
women (48.1%) confirmed either physical or sexual vio-
lence (Figure 2).

% Physical violence
Sexual violence

Figure 1. Exposure to violence against women during their lifetime

|

%/// Physical violence
\\\\ Sexual violence

Both

Figure 2. Exposure to violence against women during the previous
12 months

The most frequent acts of violence during the last 12
months were slapping or throwing something that could
hurt women, and pushing or shoving or pulling women’s
hair, which were experienced by 37.5% each (Table 1).

Characteristics of women’s mental health

No depression was found in 29.8% women, while mild and
moderate/severe depression were found in two of three
women (35.5% and 34.6%, respectively) (Table 3). No
anxiety was found in 44.7% of women, and every fourth
women had moderate/severe anxiety (25.2%). More than
one in four women had some level of suicidal risk (27.2%).
No women had the risk of harmful alcohol consumption
(Table 3).

The results showed that there is statistically significant
difference in the exposure of women to violence during
the past 12 months in relation to the age of the husband
(p = 0.029) and rural place of residence (p = 0.030) (Table
4). Living in rural areas was associated with an increased
risk for experiencing violence (OR 2.53, 95% CI 1.08-5.94),
which was even higher in a multivariate logistic regression
model, although statistical significance was lost (OR 3.4,
95% CI 0.81-14.2).

A statistically significant difference was observed in
the exposure of women to violence and the presence of
depression (p < 0.001), anxiety (p < 0.001), and suicidality

‘ DOI: https://doi.org/10.2298/SARH210405079D
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Table 3. The women’s mental health status

N =104

Parameters (100%)
n (%)

Women'’s depression
Normal (0-9 points) 31(29.8)
Mild depression (10-19 points) 37 (35.5)
Moderately depressed state (20-29 points) 26 (25)
Severe depression (> 30 points) 10 (9.6)
Women'’s anxiety
Normal (0-9 points) 46 (44.7)
Mildly anxiety (10-19 points) 31(30.1)
Moderately anxiety (20-29 points) 16 (15.5)
Severe anxiety (> 30 points) 10(9.7)
Women'’s suicidal risk
No risk 73 (72.3)
Low risk 25 (24.8)
Moderate risk 1(1)
High risk 2(2)
Risk of harmful alcohol consumption
Never consume alcohol 67 (64.4)
Zone | (1-7 points) low level of alcohol related problems | 37 (35.6)
Zone Il (8-15 points) medium level of alcohol-related 0
problems (hazardous drinking)
Zone IIl (16-19 points) high level of alcohol-related 0
problems
Zone IV (20-40 points) high risk for alcohol dependence 0

(p < 0.001) (Table 5). These health conditions were associ-
ated with several times higher odds for violence (starting
from OR 3.92, 95% CI 1.48-10.35 for mild anxiety, to OR
27.96, 95% CI 7.35-106.33 for moderate/severe depres-
sion). In a multivariate logistic regression model, the direc-
tion of these associations remained, although weakened
and without statistical significance, while moderate/severe
depression remained to be strongly associated with vio-
lence (OR 12.34, 95% CI 2.26-67.33).

DISCUSSION

In this paper we investigated the lifetime and periodic
prevalence and factors associated with intimate partner
violence against women whose spouses had been under
treatment for alcohol dependence. We found that almost
half of the women experienced violence in the previous
year (46.2%). Other studies that also addressed alcohol-
dependent men and their abusive behavior revealed that
even in pregnancy women are not protected from violence:
27% of women who just delivered experienced violence
[16]; Bhatta et al. [17] found that pregnant women whose
partners are alcohol-dependent are exposed to violence
twice as often than women whose partners are not alcohol-
dependent. These findings suggest that alcohol dependent
partners appeared to present an extremely high risk for
perpetuation of violence, and a “red flag” that calls for
an action to enhance women’s protection and safety, by
providing immediate protection and long-term support.
However, these figures might be just the tip of the iceberg,
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Table 4. Distribution of socio-demographic variables among women who were exposed to violence during the previous 12 months, along with

univariate and multivariate logistic regression model

Parameters Total Yes Univariate OR Adjusted OR
n (%)’ n (%)? (95% ClI) (95% ClI)

Women'’s age

Under or 39 years old 17 (16.3) 9(52.9) 1.00 1.00
40-49 years old 38(36.5) 12(31.6) 0.41(0.13-1.32) 1.20(0.11-12.78)
50-59 years old 33(32.7) 20 (60.6) 1.37 (0.42-4.45) 4.22(0.15-117.44)
60 years or over 15(14.5) 9 (60) 1.33(0.33-5.43) 16.86 (0.29-971.20)
Women'’s education

Primary school 6(5.8) 5(83.3) 1.00 1.00

High school (9-12 years) 56 (53.8) 28 (50) 0.20(0.02-1.82) 0.33(0.02-5.7)
Higher education (12 years and more) 42 (40.4) 17 (40.5) 0.14 (0.01-1.27) 0.40 (0.02-8.58)
Women'’s working status

Employed 67 (64.4) 33 (49.3) 1.00 1.00
Unemployed 26 (25) 10 (38.5) 0.64 (0.26-1.62) 0.24 (0.05-1.05)
Retired 11 (10.6) 7 (63.6) 1.80 (0.48-6.74) 2.63(0.20-35.4)
Partner’s age*

Up to 39 years old 14 (14) 8(57.1) 1.00 1.00
40-49 years old 35(35) 10 (28.6) 0.30 (0.08-1.09) 0.07 (0.01-0.98)*
50-59 years old 38(38) 23 (60.5) 1.15(0.33-3.98) 0.16 (0.01-4.42)
60 years or over 13(13) 8(61.5) 1.20(0.26-5.59) 0.08 (0.00-4.78)
Partner’s education

Primary school 9(8.6) 5(55.6) 1.00 1.00

High school (9-12 years) 64 (61.6) 30 (46.9) 0.71(0.17-2.87) 0.52(0.07-3.51)
Higher education (12 years and more) 31(29.8) 15 (48.4) 0.75(0.17-3.33) 0.41 (0.05-3.49)
Partner’s working status

Employed 69 (66.4) 34 (49.3) 1.00 1.00
Unemployed 26 (25) 12 (46.2) 0.88(0.36-2.18) 0.69 (0.16-3.02)
Retired 9(8.6) 4(44.4) 0.82 (0.20-3.33) 0.03 (0.00-1.24)
Duration of marital union

Up to 10 years 21(20.4) 6(28.6) 1.00 1.00
11-20 years 37 (35.9) 17 (45.9) 2.12 (0.67-6.68) 6.46 (0.89-46.95)
21-30 years 26 (25.2) 16 (61.5) 4.00(1.17-13.73) 4.03 (0.38-42.68)
31 years and more 19(18.4) 11(57.9) 3.44(0.92-12.79) 4.39(0.17-110.42)
Number of children

0 12(11.6) 5(41.7) 1.00 1.00

1 31(30.1) 12(38.7) 0.88 (0.23-3.43) 0.41 (0.04-4.2)
2 54 (52.5) 28(51.9) 1.50 (0.42-5.35) 0.79 (0.08-8.02)
3 and more 6(5.8) 4(66.7) 2.80(0.36-21.73) 1.9 (0.07-49.02)
Place of living*

City 71 (68.3) 29 (40.8) 1.00 1.00

Else 33(31.7) 21 (63.6) 2.53*(1.08-5.94) 3.4(0.81-14.2)
Differences in the level of education among spouses®

The same level of education 65 (63.7) 32 (49.2) 1.00 -

The man is more educated 13(12.7) 8(61.5) 1.64 (0.49-5.58) -

The woman is more educated 24 (23.6) 9(37.5) 0.62 (0.24-1.61) -
*p < 0.05;

9% of total in that variable;
2% of total in that category;

3the variable was not included in the multivariate model due to the collinearity level of education variables at individual level

as during the research, many women might still hesitate to
confirm that partners perpetuated violence against them,
or even they are not aware that such partner behavior con-
stitutes violent acts that are forbidden and unjustifiable.
In regard to the partner’s age, we found that older men
are more violent, while some other authors identified
that violence occurred more often among young married
couples and young parents [3, 18]. Although in our study
we did not inquire about the timing of the first violent
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acts that happened during the marital life, other researches
indicated that this happens early, at the beginning of the
union [3, 17, 18].

Our results corroborate findings related to the associa-
tions between women’s mental health, especially depres-
sion, and exposure to partner violence, which actually
might present a circulus vitiosus, which is very difficult to
escape without comprehensive treatment and support [10,
19, 20]. As identified in a previous paper by Dostanic¢ et al.

www.srpskiarhiv.rs ‘

595



596

Table 5. Distribution of health-related variables among women who are exposed to

violence, along with univariate and multivariate logistic regression model

Exposure to violence during the previous 12 months

Parameters Total Yes OR Adjusted OR
n (%)’ n (%)? (95% Cl) (95% Cl)

Presence of physical disease in women

No 93(89.42) | 43 (46.2) 1.00 1.00

Yes 11(10.58) 7 (63.6) 2.03 (0.56-7.42) 1.51(0.26-8.79)

Presence of psychiatric disease in women

No 103 (99.03) | 49 (47.6) 1.00 -

Yes 1(0.97) 1(100) - -

Presence of physical disease in partner

No 85(81.73) | 41(48.2) 1.00 1.00

Yes 19(18.27) 9(47.4) 0.97 (0.36-2.61) 1.00 (0.24-4.24)

Presence of psychiatric disease in partner

No 102 (98.08) | 49 (48) 1.00 1.00

Yes 2(1.92) 1(50) 1.08 (0.07-17.77) -

The number of treatments for alcohol dependence

The first

treatment 72(69.23) | 32(44.4) 1.00 1.00

Second

treatmentor | 31(30.77) | 18(58.1) 1.73 (0.74-4.05) 1.07 (0.33-3.43)

more

Women's depression**

Normal 31(29.81) 4(12.9) 1.00 1.00
Mild 37(3558) | 17(45.9) | 5.74(1.67-19.69)** | 2.58(0.62-10.74)
g’mzate/ 36 (34.61) | 29(80.6) | 27.96 (7.35-106.33)** | 12.34 (2.26-67.33)**
Women's anxiety**
Normal 46 (44.66) | 12(26.1) 1.00 1.00
Mild 31(30.09) | 18(58.1) | 3.92(1.48-10.35)* 1.74(0.49-6.22)
Moderate/ | »¢ (5554 | 19(73.1) | 7.69(2.59-22.83)* | 1.44(033-633)
Severe
Women'’s suicidal risk**
No 73(72.28) | 24(32.9) 1.00 1.00
Yes 28(27.72) | 23(82.1) | 9.39(3.18-27.75)** | 3.33(0.89-12.48)
*p <005
*p <001

% of total in that variable
2% of total in that category
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traditional values that justify gender-based
violence, along with cognitive deficits they
developed over time as a consequence of the
continuous and excessive use of alcohol.

We found that women who live in rural
areas in Serbia have experienced violence
more often. It can be explained by the fact
that they are much more vulnerable due to
the adverse socio-economic conditions and
lower social status they have [23]. Therefore,
particular attention has to be given to rec-
ognition and timely protection and support
of this population group.

CONCLUSION

Alcohol-dependent men perpetuate vio-
lence toward their female spouses very of-
ten. Inpatient treatment presents a window
of opportunity to work with them, and pro-
fessionals who are focused on the treatment
should extend their professional competen-
cies in a way to acquire knowledge and skills
that are relevant for the identification and
work with violent alcohol-dependent pa-
tients [24]. This would be particularly im-
portant when dealing with younger alcohol-
dependent men, whose brain structure and
cognitive functions are not yet largely com-
promised, and who therefore might possess
the largest potential for change. They have
to be aware that violence is completely un-
acceptable and to learn how to control their
impulses for violent behavior.

[10], occurrence of depression in women whose partners
have alcohol dependence is associated with older partners,
and if they spent more than 20 years together, which was
also found in other studies [21, 22]. The link between vio-
lence and older age of husbands with alcohol dependence
can be explained by the fact that these men probably hold
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Lleno}K1BOTHa U NepMoaMYHa NpeBaneHLMja U KapaKTEPUCTUKE HacK/ba Npema
YKeHama 0f, CTpaHe bUXOBUX NApPTHEPa KOju CY 3aBUCHU 04, aIKOX0Na — CTyAMja

npeceka

atawa floctaHuh', *Kembka CtameHkosuh?, Hatawa Makcumosuh?, AnekcaHgpa hepuh?, bocubka hukaHosu

H a R, K C h2 H M R, A pa hepuh*, b b} h?
'Cneuujanta 6onHuLa 3a 6onecty 3aBucHocTy, Ofesbetbe 3a ankoxonnsam, beorpag, Cpbuja;

*YHneep3uTet y beorpagy, MeguunHcku dakyntet, UHCTUTYT 3a coumjanHy meamumHy, LieHTap - LLikona jaBHor 3apasrba, beorpag, Cpbuja;
YHuBep3uTeT y beorpagy, MeanumHckn dakyntet, UHCTUTYT 3a ennaemmonorujy, beorpag, Cpbuja;

*KnuHuka 3a ncuxnjatpujcke 6onectm, [lp Jasa Jlazapesuh’, beorpag, Cpbuja

CAXETAK

YBoa/LUwm Linmb oBor UcTpakmnBama je yTBphriBare Lienoxu-
BOTHe 1 nepuoanyHe (12 meceuu) npeBaneHLmje 1 KapakTe-
PYCTUKa NAPTHEPCKOT Hacu/ba NPeMa »KeHama Umju ce My<eBu
GONMHNYKY NIeYe Of aNKOXOJHe 3aBUCHOCTMU.

Mertope Ctyavja npeceka je cnpoBegeHa Mehy xeHama umju
Ce MapTHepw XOCMUTaNIHO feye 360r anKoXoJiHe 3aBUCHOCTM.
V13noxeHocT GU3NUYKOM 1 ceKCyanHOM HaCuiby TOKOM XMBOTa
1 NpeTxopHux 12 meceun mepeHa je CKanom 3a ouemrBambe
TaKT/Ka Y KOHOIUKTMA, @ MEHTaHO 34paBJ/be »eHa je npo-
LiernBaHO bekoBoM ckanom 3a aenpecujy, bekoBrum ynutHu-
KOM 3@ @aHKCMO3HOCT, MUHN NHTEPHALMOHATHUM HEeypOncu-
XunjatTpujcknm nHtepsjyom (MUHW) 3a npouenry cynupmpanHocty
1 TeCTOM 32 UAeHTUPUKaALMjy alKOXONIOM Y3POKOBaHWX Nope-
mehaja (AYOUT). M3n0oxeHOCT Hacuiby 1 Herosa noBe3aHoCT
ca counopemorpadckm bakToprma v 3[PaBCTBEHNM CTakbeM
aHanu3mpaHa je MeTofama JeCKPUNTBHE 1 MHbepeHLnjanHe
CTATVCTUYKE aHanm3e, Kao 1 momohy f1Ba Mogena NorncTnyKe
perpecnoHe aHanuse.
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Pe3syntatu LlenoxusoTHa npeBaneHuurja pr3nUKor Hacuiba
Mehy XeHama umnjn ce My>keBu Jieye ofj ankoxonvsma 6una
je 65,4%, [OK je N3N0XKeHOCT Hacuiby TOKOM 12 meceLn Koju
Cy NPETXOANAN NCTPaXKMBatby (NeprnogmyHa npesaneHumja)
n3Hocuna 46,2% 3a ¢pusmnuko, 20,2% 3a cekcyanHo n 18% 3a
o6a Tna Hacusba. Mehy eHama Huije perncTpoBaHo PU3NYHO
KOH3yMupatbe ankoxona. Hacusbe je 6uno yewwhe mebhy »eHa-
Ma Koje Hucy xuBene y rpagosuma (OR 2,53, 95% C/ 1,08-5,94,
y YHUBapWjaHTHOM MoAeny) U Mehy xeHama ca ymepeHom/
Tewkom aenpecujom (OR 12,34, 95% Cl 2,26-67,33, y mynTtuBa-
pujaHTHOM Mogeny).

3aK/byuyak MyLiKapLy 3aBUCHM Of aJIKoXosa Cy BEOMa YecTo
HaCU/HY Mpema CBOjUM Cynpyrama, 1 60JTHUYKO Sleyerbe npef-
CTaB/ba MOryRHOCT [ja Ce ca tb1Ma paam Ha NoAu3atby CBecTu
0 HeAoMyCTNBOCTN HacK/ba MPeMa »eHama.

KIby‘lHe peun: afikoxosnsam; aikoxoJiHa 3aBUCHOCT; HAaCUJbE;
XeHe; 34paB/be; HaCUTHUK

www.srpskiarhiv.rs
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The role of interleukin-4 and interleukin-5 Th2
cytokines in assessing severity and prognosis of
acute pancreatitis
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SUMMARY

Introduction/Objective Acute pancreatitis (AP) is a relatively common disease which in most patients
has favorable course. However, in approximately 20% patients, the course of the disease is more severe
with high mortality (40-50%). The evaluation of disease severity is now primarily based on protocols that
includes clinical, laboratory, and radiographic diagnostic procedures, APACHE Il score, Ranson score, CT
index, and CT necrosis score. Key cells in the immunopathogenesis of AP are T-lymphocytes, and recent
studies indicate the role of Th2 and their effector cytokines: interleukin (IL) -4 and interleukin (IL) -5.
The purpose of our study was to determine the potential clinical value of IL-4 and IL-5 as biochemical
markers for predicting development of severe, necrotizing form of acute pancreatitis with systemic
complication such as systemic inflammatory response syndrome (SIRS).

Methods This prospective study included 240 patients hospitalized at The Clinic for Emergency Surgery
of Clinical Center of Serbia as AP. Levels of IL-4 and IL-5 in serum were detected using commercial Bender
Med Systems (BMS716FF) kits.

Results IL-4 and IL-5 were statistically significant increased on the second day of hospitalization with
maximum values on the third day. In patients with severe AP complicated with necrosis and/or sepsis
values were rising all through the seventh day.

Conclusion Levels of IL-4 and IL-5 in peripheral blood correlate with SIRS, Ranson score and clinical
outcome in AP patients, therefore these cytokines are potential early biomarkers of disease progression
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and related complications.
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INTRODUCTION

Acute pancreatitis (AP) is a common inflam-
matory condition with a highly variable clinical
course that can cause severe local and extra-
pancreatic organ dysfunction and failure. The
most common causes are gallstones and alco-
hol, accounting for up to 80% of cases [1]. The
diagnosis of AP requires the patient to pres-
ent with abdominal pain consistent with AP
and the elevation of serum amylase or lipase
(> 3 times upper limit of normal). Although
advancement in diagnosis and treatment of
AP has been made, this disease is still serious
and potentially lethal [2]. The clinical course of
AP can show minimal organ dysfunction with
recovery in several days, but patients may ex-
perience a severe attack involving organ fail-
ure and severe complications as well as a high
mortality rate. Severe acute pancreatitis (SAP)
is defined as an episode of pancreatitis with
persistent organ failure [3]. SAP is associated
with high morbidity and mortality due to the
development of pancreatic and extra-pancreatic
necrosis, their subsequent infection and mul-
tisystem organ failure (MOF). In the case of
SAP with sterile necrosis mortality rate can be
as low as 12%, but in those with multiple organ

failure mortality rate could be as high as 85%
[4]. Thus, early assessment of the severity and
initial aggressive fluid resuscitation decreases
morbidity and mortality [5]. Patients with SAP
benefit considerably from early management in
an intensive care unit [5, 6]. Therefore, esearch-
es focus on possibilities of an early assessment
of the severity of an attack. Development of an
Early severe acute pancreatitis (ESAP), in first
week, accounts for 37.5-44% mortality among
patients with AP [7]. During the second week
AP progresses to Infected pancreatic necrosis
(IPN), which results in Systemic inflamma-
tory response syndrome(SIRS), Multiple or-
gan dysfunction syndrome MODS, sepsis and
a second wave of mortality [8]. Nevertheless,
not all patients with acute necrotizing pan-
creatitis (ANP) develop IPN, suggesting that
certain susceptibility factors make the patients
with ANP prone to IPN. In AP innate immu-
nity recognize damage-associated molecular
patterns released from necrotizing pancreatic
cells and stimulate adaptive immune response
[9]. Cytokines play an important role in etio-
pathogenesis of AP by causing an inflamma-
tory response that leads to tissue damage and
organ dysfunction or failure in patients with
SAP. The inflammatory response trigger both
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recruitment and activation of inflammatory cells that can
progress to pancreatic necrosis [10]. Local recruitment and
activation of inflammatory cells in acute pancreatitis in-
duce the production of pro-inflammatory (IL-1p, IL-6, and
IL-8as well as tumor necrosis factor-alpha [11]) and anti-
inflammatory cytokines (IL-4, IL-10, IL-13, and TGFp)
[9]. Previous studies have shown increased production of
IFN-y, typical Th1 cytokine in patients with AP [12]. On
the other hand, role of Th2 cells and their cytokines (IL-4
and IL-5) in development of acute and chronic pancreatitis
is still controversial. In Th2-mediated response IL-4 stimu-
lates B-cells to produce IgE and induce alternative activa-
tion of macrophages resulting in M2 phenotype, while IL-5
is important in eosinophil recruitment and activation [13].

Therefore, the purpose of our study was to determine
the potential clinical value of IL-4 and IL-5 as biochemical
marker for predicting development of severe, necrotizing
form of acute pancreatitis with systemic complications
(SIRS, ARDS, MODS, POF).

METHODS
Patients

A total of 240 patients at the Clinic for emergency surgery,
Emergency center, Clinical center of Serbia, aged 18-75
years, with no history of malignancy and/or systemic dis-
eases, were included in our study. Study was conducted
multidisciplinary. Informed consent was obtained from all
cases before enrollment into the study. The protocol of this
study was approved by the Ethics Committee of the Clinical
Center of Serbia. The diagnosis of AP was established based
on the following 3 criteria: 1) abdominal pain or signs of
AP; 2) serum amylase and/or lipase 5 times the upper limit
of normal, and 3) characteristic findings for AP on comput-
ed tomography scan. We monitored 75 parameters divided
in 7 groups: demographic, clinical, radiographic, opera-
tions, laboratory, systemic complications and scores (SIRS,
APACHE II, Ranson, CT index, necrosis score) [14, 15].

Radiographic method: native RTG, abdominal US, CT
and/or MR.

Three group of laboratory analysis were followed:

1. standard and specific biochemical analysis:

D-dimer, CRP, INR and plasminogen;
2. microbiological findings for diagnosis of infection
in necrotic pancreatitis;
3. serum levels of IL-4 and IL-5.

Monitoring levels of cytokines and laboratory
findings

Daily samples of blood were routinely tested for standard,
specific biochemical analysis and for determining the levels
of serum cytokines from day 1 to day 7. Blood samples
were centrifuged with the speed of 3000 rpm for 10 min-
utes and prior to the analysis the serum was kept at -20° C.
The cutoff of 6 pg/ml was taken as a minimal concentra-
tion of IL-4 and IL-5.
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Cytokines were quantified according to the manufac-
turer’s instructions using Bender Med Systems GmbH
(BMS716FF). The samples were run on Beckman Coulter
system. CRP was quantified according to the manufac-
turer’s instructions with commercial Olympus test using
Olympus analyzer AU400. Standard laboratory methods
were used for hemostatic, blood and enzyme activity.

Statistical analysis

Continuous variables are reported as mean + standard
deviation (SD), and categorical variables are expressed as
N (%) of study participants. The student t-test was used
to compare continuous variables between the two groups,
and ANOVA for comparing continuous variables between
three or more groups. The Pearson’s correlation analysis
was used for determining the correlation between the bio-
chemical parameters and scores. ROC (receiver operative
characteristics) curves were used to assess the predictive
power of v methods were used. The most predictive pa-
rameters were approximately under 1 of the ROC curve.
On the other hand, 0.5 parameters proved to be with no
significance. All p values were two-sided, and p < 0.05
was considered to be statistically significant. All statistical
analyses were conducted using SPSS for Windows, Version
11.1 (SPSS Inc., Chicago, IL, USA).

The study was done in compliance with the institutional
standards on ethics.

RESULTS

There was a total of 240 patients with AP that fulfilled
inclusion criteria, 144 subjects (53.3%) were male and 96
(41.7%) were female. Forty-five percent had SIRS score 3
and 4 at the time of admission and 95% had SIRS score two
or more. Ranson score was 3-6 in 65% of patients and 16%
of patients had maximal values (6 and 7) of Ranson score.

Overall, 78 (32.5%) patients died during hospitalization.

We quantified the circulating cytokines IL-4 and IL-5
on the first day (day of admission into hospital) and after
24, 48, 72, and 168 hours. We evaluated these cytokines in

Table 1. Measurement time IL-4 and IL-5

Measurement | Mean | Standard | 95% confidence interval
time (h) (pg/ml) | deviation | Lower limit | Upper limit
IL-4
0 1920.67 | 3323.52 1423.37 2417.97
24 2305.84 | 6261.21 1441.49 3170.19
48 718494 | 15536.24 5007.54 9362.33
72 304039 | 5627.20 2239.36 3841.43
168 2175.86 | 4640.94 1504.51 2847.21
IL-5
0 325.50 631.18 231.05 419.94
24 262.11 538.30 187.80 336.42
48 584.32 1509.28 369.47 799.17
72 319.77 443.65 256.61 382.92
168 236.52 405.06 176.94 296.09

www.srpskiarhiv.rs
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Table 2. Intragroup and intergroup dependence (concentration of
IL-4 and IL-5)

Doklestic¢ K. et al.

patients with SAP and early mortality. There was statisti-
cally significant increase in the concentration of circulating

Source of variation | Variance | F | P IL-4 and IL-5 on the second day of hospitalization with
IL-4 maximum values on the third day (Table 1). In patients
Between groups 94106102449 13.240 0.000 with SAP complicated with necrosis and/or sepsis values
Within groups Al were rising all through the seventh day (Tables 1, 2, and 3).
L There was highly statistically significant correlation
Between groups 3675826.141 5469 0.000 between concentrations of IL-4, IL-5 and SIRS (Tables 4
Within groups 672141.520 and 5). Concentrations of these cytokines in serum of our
patients did not corelate with CRP values
Table 3. Tukey HSD (parameter interdependence-dependent variable: IL-4 and IL-5) 2??1?15)21;};::Isisgcr(:f;c(zzztzshzilg?i 5131 ;:Zfll;
0 0) Mean | 95%&?;@‘;?““ of patients with negative outcome (Tables
Measurement | Measurement | difference | =" P 5 and 6). Interleukin-4 was also higher in
time (h) time (h) () () I_I?nv:/iir Lfim?r these patients, but correlation with out-
IL-4 come have not reached statistical signifi-
24 38517 | 87000 | 0992 |-2762.92] 199258 | cance (Tables 4 and 6). Correlation between
48 -5264.26 (*) | 876.05 0.000 |-7658.54 | -2869.98 Ranson score and measured levels of IL-5
0 7 -1119.72 | 88243 | 0710 |-353143| 129199 | Was satistically highly significant (Table 5)
168 25518 | 88917 | 0999 |-268532| 2174.04 | in contrast to IL-4 (Table 4). Amylase levels,
0 38517 | 87000 | 0992 |-199258| 276292 | important for diagnosis of AP, were lower
48 ~4879.09 (") | 84106 | 0000 |-7177.76 | -2580.42| in patients with negtive outcome, and there
24 72 73454 84771 | 0909 |-3051.37 | 1582.27 is negative correlation with concetrations
168 12998 | 85472 | 1000 |-2206.00 | 246597 | Of both cytokines that we analyzed in this
0 5264.26(") | 87605 | 0000 | 2869.98 | 765854 | Study (Tables 4,5, and 6).
48 24 4879.09(%) 841.06 0.000 | 2580.42 | 7177.76
72 4144.54(%) 853.91 0.000 | 1810.76 | 6478.32
168 5009.07(*) 860.88 0.000 | 2656.26 | 7361.88 DISSCUSION
s 7ass | wrn | oo |tssazr| sy The imof this study was toanalyze serum
72 48 144540 | 85391 | 0000 |-647832 181076 levels of Th2 cytokines in AP patients and
168 86453 86737 | 0857 |-1506.01 | 323508 | Potential correlation with the severity of
0 55518 88917 | 0999 | 217294 268532 disease. Initial clinical response to pancre-
” 12998 | 85472 | 1000 |-2465.97 | 2206.00 atitis is SIRS which can develop in sepsis
168 48 -5009.07(*) | 860.88 0.000 |-7361.88 |-2656.26 with MODS. SIRS usuauy happen in the
7 86253 | 86737 | 0857 |-3235.08] 150601 first week and its progression is a critical
G step in the prognosis of AP [16]. Most of
o ” 6338 8460 | 0945 | -1678a | 20061 our patients had SIRS score two or more
48 -258.82 (¥) 85.81 0.022 | -493.35 | -24.29 (95%) and 45% had SIRS ?C(')I'e 3 and 4 at
- 57 581 | 1000 | 22880 | 24025 the time of admission. This indicates that
on admission most of our patient had com-
168 88.98 87.16 0.846 | -149.23 | 327.19 plicated AP with hlghly developed inflam-
- :)8 —3;623508(*) 2‘2‘;61(3) g.zg? :;91‘7‘.:1 19667':: matory process, and almost 50% had devel-
: : : : : oped septic syndrome. After initial injury
72 5765 8243 | 0957 | -28295 | 167.64 of acinar cells progression of AP could be
168 25.59 8383 | 0.998 | -203.54 | 254.73 divided in three stages: local inflammation,
48 0 25882(1) | 8581 | 0022 | 2429 | 49335 generalized inflammatory response and fi-
24 32220() | 8243 | 0001 | 96.90 | 547.51 nal stage of sepsis with MODS. In our study
72 264.55() | 8367 | 0014 | 3586 | 493.24 group most of our patients were in stage of
168 347.80() | 8505 | 0000 | 11533 | 580.27 generalized inflammatory response. Ranson
72 0 -5.72 8581 | 1.000 | -240.25 | 228.80 score was in 65% of patients 3-6, and 16%
24 57.65 8243 | 0957 | -167.64 | 282.95 of patients had maximal values (6 and 7)
48 ~264.55() | 83.67 | 0014 | -493.24 | -35.86 of Ranson score. These values can explain,
168 83.25 85.05 | 0.865 | -149.21 | 315.72 and certainly highly correlate with, the high
168 0 -88.98 87.16 | 0.846 | -327.19 | 149.23 SIRS scores on admission. Overall, in this
24 ~25.59 8383 | 0998 | -254.73 | 203.54 study 78 (32.5%) patients died during hospi-
48 -347.80(*) | 8505 | 0.000 | -580.27 | -115.33 talization, while in literature mortality rates
72 -83.25 85.05 | 0.865 | -315.72 | 149.21 as high as 30% [17]. The main cause of early

*The mean difference is statistically significant, p < 0.05.
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Table 4. Correlations of IL-4 concentration and protocol parameters

Parameters Sex SIRS Outcome Years CRP Amylase Apache Il Ranson IL-4
Sex r 1 -0.139* -0.194** 0.185%* -0.306** -0.130 -0.062 -0.104 -0.083
p 0.043 0.004 0.006 0.000 0.059 0.367 0.140 0.295
SIRS r -0.139* 1 0.677** 0.232** 0.274** 0.028 0.268** 0.331** 0.201**
p 0.043 0.000 0.000 0.000 0.683 0.000 0.000 0.009
Outcome r -0.194** 0.677** 1 0.569%* 0.502** -0.110 0.481** 0.520%* 0.099
p 0.004 0.000 0.000 0.000 0.102 0.000 0.000 0.186
Years r 0.185** 0.232%* 0.569** 1 0.414** 0.146* 0.373** 0.334** 0.168*
p 0.006 0.000 0.000 0.000 0.032 0.000 0.000 0.027
CRP r -0.306** 0.274%* 0.502** 0.414%* 1 -0.181** 0.274** 0.277%* -0.023
p 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.469
Amylase r -0.130 0.028 -0.110 0.146* -0.181** 1 0.066* -0.202** -0.079*
p 0.059 0.683 0.102 0.032 0.000 0.041 0.003 0.025
Apache r -0.062 0.268** 0.481** 0.373%** 0.274** 0.066* 1 0.327** 0.013
p 0.367 0.000 0.000 0.000 0.000 0.041 0.000 0.686
Ranson r -0.104 0.337%* 0.520** 0.334%* 0.277** -0.202** 0.327** 1 0.069
p 0.140 0.000 0.000 0.000 0.000 0.003 0.000 0.390
L4 r -0.083 0.201** 0.099 0.168* -0.023 -0.079* 0.013 0.069 1
p 0.295 0.009 0.186 0.027 0.469 0.025 0.686 0.390
*The correlation is statistically significant, p < 0.05;
**the correlation is statistically significant, p < 0.01;
r - Pearson correlation coefficient
Table 5. Correlations of IL-5 concentration and protocol parameters
Parameters Sex SIRS Outcome Years CRP Amylase Apache Il Ranson IL-5
Sex 1 -0.139* -0.194** 0.185%* -0.306** -0.130 -0.062 -0.104 -0.087
p 0.043 0.004 0.006 0.000 0.059 0.367 0.140 0.269
SIRS r -0.139* 1 0.677** 0.232%* 0.274** 0.028 0.268** 0.337** 0.332**
p 0.043 0.000 0.000 0.000 0.683 0.000 0.000 0.000
Outcome r -0.194** 0.677*%* 1 0.569*%* 0.502** -0.110 0.481%* 0.520%** 0.254**
p 0.004 0.000 0.000 0.000 0.102 0.000 0.000 0.001
Years r 0.185** 0.232%* 0.569%* 1 0.414** 0.146* 0.373%* 0.334%* 0.082
p 0.006 0.000 0.000 0.000 0.032 0.000 0.000 0.284
CRP r -0.306** 0.274** 0.502** 0.414** 1 -0.181** 0.274** 0.277** 0.001
p 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.966
Amylase r -0.130 0.028 -0.110 0.146* -0.181** 1 0.066* -0.202** -0.059
p 0.059 0.683 0.102 0.032 0.000 0.041 0.003 0.094
Apache I r -0.062 0.268** 0.481%* 0.373** 0.274** 0.066* 1 0.327** -0.007
p 0.367 0.000 0.000 0.000 0.000 0.041 0.000 0.828
Ranson r -0.104 0.331%* 0.520%* 0.334** 0.277** -0.202** 0.327%* 1 0.280**
p 0.140 0.000 0.000 0.000 0.000 0.003 0.000 0.000
L5 r -0.087 0.332** 0.254** 0.082 0.001 -0.059 -0.007 0.280** 1
p 0.269 0.000 0.001 0.284 0.966 0.094 0.828 0.000

*The correlation is statistically significant, p < 0.05;
**the correlation is statistically significant, p < 0.01;

r — Pearson correlation coefficient

Table 6. Values of IL-4, IL-5, and other parameters relating to outcome

Parameters Outcome Mean Standard deviation
alive 46.38 12.08
Years
dead 62.30 8.02
alive 104.60 113.98
CRP
dead 251.28 128.51
alive 1383.62 1257.38
Amylase
dead 1094.20 867.69
Avache I alive 12.44 3.75
ache
P dead 17.84 6.04
L5 alive 214.27 452.21
dead 557.57 860.65
L4 alive 1653.14 3550.45
dead 2360.03 2504.26

Srp Arh Celok Lek. 2021 Sep-Oct;149(9-10):598-602

Table 7. Results of comparison of two patient groups in respect of

outcome (Student’s t-test)

Parameters t P

Years -10.529 0.000
CRP -8.953 0.000
Apache Il -8.475 0.000
IL-4 -1.327 0.186
IL-5 -3.498 0.001

Grouping variable: OUTCOME
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patients died in the first six days of hospitalization mostly
because of pulmonary complication [18].

Wide spectrum of inflammatory mediators are included
in inflammatory process which consequently modulates
migration of leukocytes, increases vascular permeability,
damages local tissue and can cause generalized inflam-
mation with damages to the kidneys, lungs and other
organs [19]. T-helper cells are grouped with varieties of
cytokines they produce. Th1 cells are involved in defense
mechanisms against intracellular pathogens and produce
TNF-a and interferon-y [9]. Various factors can influence
the polarization of Th cells, including the cytokine profile
of the environment in which Th cells undergo the process
of transdifferentiation. Th1 and Th2 cytokine products
reciprocally reduce each other’s activity [9].

In our study, according to the similarities between these
two interleukins, their behavior in severe forms of acute
pancreatitis is practically identical. The values of their con-
centrations increase significantly on the second day of the
disease, reaching the highest values on the third day, and in
severe forms of infected necrosis and sepsis, these values
increase until the seventh day, when the last measurements
were made (Tables 1, 2, and 3). Table 6 shows the values of
IL-4 and IL-5 in correlation to the outcome. In our study
the survivors, both IL-4 and IL-5, had lower values than
non-survivors but only IL-5 was statistically significant
(Table 7). Rogriguez et al. [20] reported lower levels of
IL-4 but significantly higher IL-5 in serum of patients with
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Ynora Th2 uMTOKMHA UHTEPNEYKUHA-4 U UHTEP/IEYKUHA-5 Y NPOLLEHM TEKMHE K

NPOrHo3e aKyTHOr nNaHKpeaTuTuca

KpctuHa oknectuh'?, HeHag MBanueBnh'2, 3natn6op Jlonyap'?, Qywan Muynh'? Munow Puctuh?, bojaH JoBaHoBMh'?,

Masne Mperopuh'2
'YHuBep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

2YHnBep3uUTeTCKI KNUHUYKM LieHTap Cpbuje, KnuHuKa 3a ypreHTHY xupyprujy, beorpag, Cpbuja

CAXETAK

Yeoa/Lnm AKyTHu naHkpeatutuc (All) penatusHo je yecto
ob6orberse Koje y BehuHu cnyyajeBa ma 6eHvraH Tok. MehyTum,
Koz, oKko 20% 6onecHMKa TOK 601eCTy je MHOTO TeXK, a CMPT-
HOCT 1 Jasbe BPJIo BUCOKa (40-50%). MpoLeHa TexunHe 6onectn
Cafa Ce NPeBacXOfHO 3aCHVBa Ha MPOTOKOJIMMA KOju YKIbyuyjy
KNMHMYKe, nabopaTopujcke 1 pagnorpadcke anjarHocTnyke
noctynke, ckop APACHE Il, PaHCOHOB CKOp, MHAEKC KOMMjyTepu-
30BaHe Tomorpaduje 1 CKop HEKPO3e MepeH KOMMjyTepr30Ba-
HoM Tomorpadujom. Y umyHonatoreHesu All kibyuHe henvje cy
T-numdoumnTy, a HoBMja UCTPaXKMBakba YKa3yjy Ha ynory Th2 n
FbMXOBUX ePEKTOPCKIIX LIUTOKMHA: MHTepneykuHa (UI1)-4 n UN-5.
Linb oBe cTyamje 610 je fa ce ucnuta KIMHNYKK 3Havaj ce-
pymckux HuBoa WJ1-4 n UJT-5 kao noteHuwmjanHmx 6uomapkepa
Telwke popme All ca CUCTEMCKMM KOMMIMKaLMjaMa, Kao LUTO je
CMHAPOM CUCTEMCKOT MHbNaMaTOPHOT OAroBOpa.

MeTope OBa npocnekTMBHa CTyauja yKibyuuna je 240 60-
necHuka ca Al xocnutann3oBaHUx Ha KNWHWLM 3a ypreHTHY
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XUpyprujy YHrBep3uTeTcKor KnmHuykor LeHTpa Cpbuje. Ce-
pymcku Husou UJT-4 n UJ1-5 cBakofHEBHO Cy feTeKToBaH yno-
Tpebom KomepLmjanHo JOCTYNHMX KuToBa Bender Med Systems
(BMS716FF).

Pesyntatu Husow UJ1-4 n UJT-5 y cepymy 6unu cy ctaTucTuykm
3HayajHo MOBWLIEHW JPYTOT AaHa, AOK Cy MaKCMMasHe BPeAHO-
ctv gocturnu Tpeher faHa xocnutanusauuje. Kog obonenvix og
Tewwke dpopme All ca CCTEMCKMM KOMMAVKaLmjama (CUHAPOM
CUCTEMCKOT MHGIaMaTOPHOT OArOBOPa) HUBOW MOMEHYTUX Lii-
TOKMHa 61N Cy MOBULLEHWN A0 CEAMOT AaHa.

3akiyuak BpegHocTu kKoHueHTpaumja W1-4 n UI-5 nokasyjy
BMCOKO 3HauajHy Kopenawujy ca CMHAPOMOM CUCTEMCKOT MH-
¢dnamatopHor oagrosopa 1 PaHCOHOBUM CKOPOM U UCXOA0M,
Te Hallla CTyauja NoKasyje fa 0BM LUTOKMHU MOTY B6UTU paHu
6riomapkep TexxunHe All, nojaBe CUCTEMCKUX KOMMAVKaLuja
ncxoaa 6onectu.

KrmbyuHe peum: akyTHU NAaHKPeATUTUC; UHTEPIIEYKIH-4; NHTEp-
NeyKnH-5; briomapkep
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A multisystem inflammatory syndrome in children
associated with COVID-19 in an 11-year-old girl

Milena Bjelica'?, Gordana Vilotijevi¢-Dautovi¢'?, Andrea DPuretic', Slobodan Spasojevi¢'?

'Institute for Child and Youth Health Care of Vojvodina, Novi Sad, Serbia;
2University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia

SUMMARY

Introduction Multisystem inflammatory syndrome in children (MIS-C) is a post-viral, life-threatening,
inflammatory state with multisystem involvement that typically manifests 3-4 weeks after SARS-CoV-2
infection. In this article, we present the first case of MIS-C at the Institute for Child and Youth Health Care
of Vojvodina at the beginning of the COVID-19 pandemic.

Case outline A previously healthy 11-year-old girl got sick two days before admission to the hospital
with a fever, headache, vomiting, abdominal pain, and fatigue. She was tested positive for COVID-19
by a nasopharyngeal PCR swab with positive IgM and IgG antibodies. In the further course, the iliness
presented with prolonged fever, laboratory evidence of inflammation, multiorgan involvement such as
respiratory, gastrointestinal, cardiovascular, and dermatologic. Based on CDC and WHO criteria, the diag-
nosis of MIS-C was made and IVIG and methylprednisolone were introduced with favorable clinical course.
Conclusion Every prolonged and unusual febrile state, especially if it is accompanied by gastrointestinal
symptoms, in a school-age child, should be investigated in the direction of recent COVID-19 infection
or exposure. In a case of a positive COVID-19 history or history of exposure, the MIS-C diagnosis should
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be considered.
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INTRODUCTION

Initially, the SARS-CoV-2 infection was not
considered to be a severe infection in chil-
dren. However, the first cases of multisystem
inflammatory syndrome in children (MIS-C)
showed the potential of this virus to produce a
life-threatening state with multisystem involve-
ment [1, 2]. Still, the vast majority of children
with COVID-19 present with mild symptoms
and have excellent outcomes. MIS-C remains a
rare complication of SARS-CoV-2 infection in
the pediatric population [2, 3]. The mortality
rate of MIS-C is 1.7-1.8% [4, 5].

MIS-C has been defined by the Center for
Disease Control and Prevention (CDC) and
the World Health Organization (WHO). Both
definitions are similar and include the same
main criteria: age under 21 years (CDC) or
19 years (WHO), fever for more than one day
(CDC) or three days (WHO), clinical signs of
multisystem involvement, laboratory evidence
of inflammation, no alternative diagnosis and
evidence of SARS-CoV-2 infection or expo-
sure [6, 7]. MIS-C is a post-viral inflamma-
tory state that typically manifests 3-4 weeks
after SARS-CoV-2 infection and may rapidly
progress to multiorgan failure [1, 4, 8]. Rarely,
MIS-C occurs during the acute phase of SARS-
CoV-2 infection [2]. Clinical presentation of
MIS-C may have some overlapping features
with Kawasaki disease (KD) and toxic shock
syndrome but is presently understood to be a

separate phenomenon [1]. Unlike traditional
KD, affected patients with MIS-C often require
intensive care and additional targeted therapy
against the inflammatory response [8].

In this article, we present the first case of
MIS-C in the Institute for Child and Youth
Health Care of Vojvodina at the beginning of
the COVID-19 pandemic.

CASE REPORT

A previously healthy 11-year-old girl, apart from
congenital hypothyroidism (well controlled with
oral levothyroxine replacement therapy), with
the 75% of body weight and height, got sick two
days before admission to the hospital with a fe-
ver, headache, vomiting, abdominal pain, and
fatigue. Upon admission, the patient tested posi-
tive for COVID-19 by a nasopharyngeal PCR
swab. IgM and IgG antibodies to SARS-CoV-2
were positive. No other family members were
tested and all remained asymptomatic. On ad-
dmition laboratory tests revealed an elevated
C-reactive protein (CRP) of 11.6 mg/dL with
a leukocyte count of 5.8 x 10°/L, neutrophilia
(84.7%), and lymphopenia (3%). An abdominal
ultrasound was performed and was inconclu-
sive for appendicitis; enlarged mesenteric lymph
nodes were found. Oral intake was stopped,
parenteral hydration started and the patient
was observed for the acute surgical abdominal
disease. On the second day of hospitalization,
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the patient remained febrile with the appearance of tachy-
pnea, dry cough, and episodes of oxygen desaturations. The
patient developed red and cracked lips, macular rash on
limbs with petechiae on the feet, and swelling of the ankles.
The acute phase reactants continued to increase (CRP 21.5
mg/dL, procalcitonin 1.6 ng/mL, ERS 62 mm/hr, fibrinogen
4,57 g/1, IL6 1077 pg/ml, ferritin 385 ug/L. D-dimer values
were elevated (over 2500 ng/mL) with prolonged PT and
PTT. Troponin I (95.5 ng/mL) was also elevated. There was
hypoalbuminemia (34 g/L), slightly elevated uric acid values
(362 umol/L), elevated aspartate aminotransferase (AST)
values (0.480 ukat/L). T3 and TSH were decreased, T4 was
in a normal range. Other parameters of renal, hepatic, and
pancreatic function were normal, as well as LDH and lipid
profile. Serum immunoglobulin levels and serum compo-
nents of complement C3 and C4 were in a normal range.
Antinuclear antibodies were positive. Anti-neutrophil cyto-
plasmic antibodies, anticardiolipin antibodies, beta-2 glyco-
protein antibodies, anti-double stranded DNA antibodies,
and anti-cyclic citrullinated peptides were negative. Blood,
urine, and stool cultures were negative. A chest radiograph
was performed to verify bilateral interstitial pneumonia
(Figure 1). Oxygen therapy and antibiotic therapy (ceftri-
axone, metronidazole, azithromycin) were introduced. Since
the patient had pneumonia and confirmed SARS-CoV-2
infection, according to the RECOVERY collaborative group
recommendations, parenteral corticosteroid therapy (dexa-
methasone 0.15 mg/kg, 6 mg) was started. Vitamin C and
vitamin D were also introduced. Initially, nadroparin was
given, followed by acetylsalicylic acid.

The patient was treated by a multidisciplinary team
including a pediatric pulmonologist, immunologist, he-
matologist, intensive care pediatrician, and surgeon.

On the fourth day of hospitalization, fever persisted,
as well as abdominal pain with the further increase of
the acute phase reactants (CRP 22.8 mg/dL, procalcito-
nin 2.5 ng/ml). Additional blood cultures were negative.
Echocardiography verified pericardial effusion of 6mm
with no changes in coronary arteries and normal ejection
fraction. The lung ultrasound revealed bilateral pleural
effusions up to 19 mm. The abdominal ultrasound showed
the non-compressible appendix surrounded by reactively
altered adipose tissue. The pediatric surgeon recommend-
ed appendectomy which was done and catarrhal appen-
dicitis was found.

Antibiotic therapy was changed, meropenem and line-
zolid were introduced. Since the patient was febrile with
laboratory evidence of inflammation, multiorgan involve-
ment such as respiratory, gastrointestinal, cardiovascular,
and dermatologic and proven SARS-CoV-2 infection, the
multidisciplinary team considered MIS-C. The intravenous
immunoglobulins (IVIG) at a dose of 2 g/kg (1 g/kg for
two days) were introduced on the fourth day of hospital-
ization, and methylprednisolone at a dose of 2 mg/kg/day
was introduced on the fifth hospital day. The day after the
introduction of IVIG, IL-6 levels halved (561 pg/ml) with
a constant decrease in the further course. The level of CRP
started decreasing two days after the introduction of IVIG
and methylprednisolon. Levels of procalcitonin continued
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Figure 1. The chest X-ray of the 11-year-old girl with multisystem
inflammatory syndrome associated with COVID-19 bilateral ground
glass opacities

to rise until the fifth hospital day (maximum 25.9 ng/ml)
and then decreased slowly. Ferritin levels increased to the
maximum level of 468 ug/l on the fifth hospital day and
then started to decrease slowly. The further clinical course
was complicated with the appearance of acute renal in-
jury (urea 12.9 mmol/L, creatinine 129.1 pmol/L, uric acid
417 pmol/L), hypotension, and signs of shock. Acute renal
fajlure was treated conservatively. Due to hypotension, a
vasopressor (norepinephrine) was introduced. There was
a good clinical response to the applied therapy. The patient
became afebrile from the fifth day of hospitalization with
a gradual normalization of the acute phase reactants as
well as renal function parameter levels. There was also a
gradual cardiovascular and respiratory recovery with nor-
malization of the chest radiograph and lung ultrasound.
From the 12th day of hospitalization, no oxygen therapy
was needed. The further clinical course was complicat-
ed with acute pancreatitis (amylase 4.36 ukat/L, lipase
4.22 ukat/L), which was treated conservatively. After 23
days the patient was discharged from the hospital in a good
general condition. During a regular check-up, she com-
plained of occasional chest pain and increased hair loss
that resolved after a couple of months. Control chest X-ray,
laboratory, and echocardiography findings were normal.

We confirm that we have read the journal’s position on
issues involving ethical publication and affirm that this
work is consistent with those guidelines.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards. Written consent to
publish all shown material was obtained from the patient.

DISCUSSION

MIS-C associated with SARS-CoV-2 is thought to oc-
cur due to a dysregulated innate immune response and a
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subsequent cytokine storm and endothelial damage that
affects numerous organ systems [8, 9]. Still, much remains
unknown regarding epidemiology, pathogenesis, clinical
spectrum, and long-term outcomes of MIS-C [9].

We present the first case of MIS-C in our Institute in
the first months of the COVID-19 pandemic.

It is known that children can develop MIS-C 3-4 weeks
after a symptomatic or asymptomatic COVID-19 infection,
often causing the patients with MIS-C to have positive an-
tibodies to SARS-CoV-2 and negative PCR. This suggests
that MIS-C is not mediated by direct viral invasion, but
coincides with the development of the acquired immune
response to SARS-COV-2. In a minority of cases, MIS-C
occurs during the acute phase of SARS-CoV-2 infection.
This underlines the necessity of meticulous follow-up of
children with COVID-19 infection even when they don’t
have serious symptoms [2, 4, 9]. Our patient at the time of
MIS-C presentation had both positive PCR and IgM and
IgG antibodies. As the SARS-COV-2 infection in children
is usually asymptomatic with no multiorgan involvement,
and since the PCR test may still be positive several days
after infection, a multiorgan presentation in our patient is
considered to be MIS-C.

Until today, risk factors for developing MIS-C are not
completely defined. The literature data show that the mean
age at presentation is around nine years with no specific
difference between genders [4, 5, 10]. Our patient is a
11-year-old girl, slightly older than the published mean
age. Some studies in the USA showed that there was a
higher rate of MIS-C in the African American/Afro-
Caribbean population, suggesting genetic susceptibility.
Obesity in children is considered to be a risk factor due
to an accumulation of inflammatory cells in adipose tis-
sue, impaired respiratory function, and more SARS-CoV-2
binding receptors in adipose cells [4]. Our patient had
body weight on the 75%, slightly above the average, but
still was not obese.

Diagnosing MIS-C can be challenging, especially when
it develops after the episode of asymptomatic or unrecog-
nized COVID-19 infection. MIS-C can start with nonspe-
cific symptoms and over time can develop all necessary
criteria defined by CDC and WHO [4, 6, 7]. The obliga-
tory criterion is prolonged fever, as it was in the case of
our patient. Other usual symptoms are gastrointestinal,
which occur in around 70% of patients with MIS-C [4].
Vomiting and abdominal pain can be so intense to mimic
acute appendicitis [4, 5, 8, 10]. The same clinical picture
was present in our patient, which was firstly observed in
the light of acute abdominal disease and undergone an
appendectomy. In the three weeks clinical course she also
developed pancreatitis, as previously was described in the
literature as one of the spectra of gastrointestinal pathol-
ogy in MIS-C [11]. Other clinical signs and symptoms of
MIS-C are: respiratory, cardiovascular, renal, hematologi-
cal, neurological, and dermatological [6, 7]. Our patient
had bilateral pleuropneumonia, hypotension, shock, peri-
carditis, acute kidney injury, coagulopathy, and skin rash.
All these clinical signs appeared in the latter course, after
the initial gastrointestinal presentation.

‘ DOI: https://doi.org/10.2298/SARH210510078B
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Elevated markers of inflammation are among the crite-
ria of the case definition of MIS-C. They include elevated
CRP, ERS, fibrinogen, procalcitonin, D-dimer, ferritin,
LDH, IL-6 levels, neutrophilia, lymphocytopenia, and
hypoalbuminemia [6, 7]. All these criteria were fulfilled
in the case of our patient, except elevated LDH.

One of the criteria for making the diagnosis of MIS-C
is the exclusion of other obvious microbial causes or in-
flammation. Multiple bloods, urine, and stool cultures in
our patient were negative. Also, immunological analyses
were done and all results were normal, except positive an-
tinuclear antibodies.

One of the problems with making the diagnosis of
MIS-C is that it resembles KD. Still, there are few impor-
tant differences. Firstly, KD occurs in young children under
tive years of age, whereas the mean age in MIS-C is nine
years. Secondly, there is an increased incidence of MIS-C
in patients of African, Afro-Caribbean, and Hispanic de-
scent, but a lower incidence in those of East Asian descent,
in contrast to KD [4]. Thirdly, the inflammatory storm
observed in MIS-C is much more intense with a greater
elevation of inflammatory markers. At presentation, pa-
tients with MIS-C tend to have higher CRP levels, lower
platelet counts, and lower absolute lymphocyte counts
than patients with KD. Fourthly, the clinical presentation
of KD and MIS-C is slightly different. Distinguishing clini-
cal characteristics found in MIS-C are vomiting, diarrhea,
abdominal pain, shock, and cardiac dysfunction, while
they could be present, but are not usual in KD. MIS-C and
KD may share overlapping clinical features, including fever,
conjunctival injection, oropharyngeal findings (red and/or
cracked lips, strawberry tongue), rash, swollen and/or ery-
thematous hands, and feet, and cervical lymphadenopathy
[3, 4]. According to the published data conjunctivitis and
rash are present in around 50% of children with MIS-C
[4]. Epidemiologic studies of MIS-C suggest that younger
children are more likely to present with KD-like features
while older children are more likely to develop myocarditis
and shock [3, 4]. Our patient, although an older child, had
the clinical picture that mimics KD with prolonged fever,
oropharyngeal changes, rash, and swelling of the ankles.
Still, she did not have the enlargement of cervical lymph
nodes and bilateral bulbar conjunctival injections and no
other criteria for KD. On the other hand, predominant
symptoms were gastrointestinal with the further involve-
ment of other organ systems; laboratory findings were
consistent with MIS-C and SARS-CoV-2 infection was
confirmed. These are reasons why our patient was diag-
nosed and treated as MIS-C.

The overlapping characteristics between these syn-
dromes might suggest that they may have similar patho-
physiology and as a consequence similar therapeutical
approach. Most children with MIS-C recover with stan-
dard KD therapies, IVIG, and glucocorticoids and only
a small number of patients require immunomodulating
agents, such as IL-1 or IL-6 antagonists. The majority of
the children with MIS-C need some degree of intensive
care, most often respiratory support and inotropes [3, 4,
9]. There are no widely accepted guidelines concerning the
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therapy of MIS-C, but several organizations have published
their guidelines [3, 12-17]. The combination of IVIG and
methylprednisolone has been proven to be associated with
a more favorable fever course in patients with MIS-C than
IVIG alone [18]. Our patient had a good clinical response
to IVIG and glucocorticoid therapy (initially dexametha-
sone, then methylprednisolone). Vitamin C, vitamin D,
and initially nadroparin followed with acetylsalicylic acid,
were also introduced. During the first 12 days of hospital-
ization oxygen therapy was required as well as the inotro-
pes in the further course.

It is currently unknown whether MIS-C has potential
long-term sequelae [4, 9]. It is known that the inflamma-
tory disorders triggered by SARS-CoV-2 can result in coro-
nary aneurysms, so cardiac assessment and follow-up are
essential in all cases [9]. It is unknown if the incidence of
coronary artery aneurysms (CAA) is different in MIS-C
compared to KD. However, MIS-C patients without KD
features can develop CAA [3]. A follow-up of our patient
revealed the occasional chest pain and increased hair
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loss in the weeks following discharge from the hospital.
Echocardiography and 24-hour ECG monitoring were
without pathological changes and all laboratory analyses
were within referral ranges, including control antinuclear
antibodies which were negative. These symptoms disap-
peared after a few months.

This case report highlights the necessity of close moni-
toring of children during and after COVID-19. Every pro-
longed and unusual febrile state, especially if it is accom-
panied by gastrointestinal symptoms, in a school-age child
should be investigated in the direction of recent COVID-19
infection or exposure. In a case of a positive COVID-19 his-
tory or history of exposure, the MIS-C diagnosis should be
considered. Otherwise, the child should be observed for any
other cause of the febrile state, including other infections
or KD. Overlaps in the clinical picture of MIS-C, KD, and
acute appendicitis should be kept in mind in order to make
the right diagnosis and introduce the appropriate treatment.
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MyAatucuctemckn MHGNAMaTOpHU CUHAPOM KOJ, AeLe NoBe3aH ca 6onewhy
COVID-19 Kop, pesojunue y3pacrta 11 roguHa

Muneta bjenuua'? TopgaHa Bunotujesuh-faytosuh'? Angpea Hypetuh', CnobopaH Cnacojeuh'?
"MHcTUTYT 33 30paBCTBEHY 3alTUTY AeLie 1 omnaguHe BojsoauHe, Hosu Cag, Cpbuja;

2Ynneepautet y HoBom Cagy, Megnumtckm pakyntet, Hosu Cag, Cpbuja

CAXETAK

YBopa Myntucmcrtemckn nHGnamaTopHu CMHLPOM KOA Aelie
KMBOTHO je yrpoxaBajyhe nHdnamaTopHo cTare ca Myntu-
CUCTEMCKOM NPe3eHTaLMjoM Koje Ce TUMNYHO jaBsba 3-4 Heperbe
nocne undekumje SARS-CoV-2.Y oBom pagy NpuKasyjemo npsu
Cyy4aj MynTUCUCTEMCKOT MHbNaMaToOpHOT CYHAPOMA KOA AeLie
Ha VIHCTWTYTY 3a 34paBCTBEHY 3alUTUTY AeLie 1 omnaguHe Bojso-
AMHe Ha noyeTKy naHgaemuje 6onectn COVID-19.

Mpukas 6onecHnka MpeTxoAHo 3npaBa AeBojumLa y3pacTa 11
roaviHa pasbonena ce nojaBom ¢ebpUNHOCTY, ManakcanocTu,
rnaBo6osbe, nospahatsa 1 6onosa y Tpoyxy. PCR TecT Ha SARS-
CoV-2 n3 HazodapyHreanHor 6prca je 610 NO3UTKBaH, Kao 1
WrM v UrT aHTuTena Ha SARS-CoV-2. Y parem Toky debpunHocT
Ce oppKaBarna y3 flabopatopujcke nokasatesbe Hbnamauyje n
MYNTYOPraHCKy Mpe3eHTaumjy yKibyuyjyhin pecnipatopHy, ra-
CTPOVIHTECTUHAIHW, KapAYOBACKYIapPHY CUCTEM 1 KOXHE Npo-

DOI: https://doi.org/10.2298/SARH210510078B

MeHe. Ha ocHoBy KpuTepujyma LieHTpa 3a KoHTpony v npeBeH-
umjy 6onectn n CeTcke 3[paBCTBEHe OpraHu3aLiuje NocTaBsbe-
Ha je AnjarHo3a MynTMCMCTEMCKOT MH(IamMaTOpHOr CMHAPOMA
Kog AeLe 1 3aroyeTa je Teparnuja UHTPaBEHCKM NMYHOT100Y-
NIHAMA 1 METUNNPEAHN30JIOHOM Ca 06PUM OfrOBOPOM Ha
NpUMeHbeHy Tepanujy 1 MOBOSbHUM KIIMHUYKNM TOKOM.

3akrpy4ak CBaKO NMPOJIOHTPaHO MK HeyobuyajeHo bebpun-
HO CTatbe Kogj LUKOJICKOT AeTeTa, HapoumnTO aKo je npaheHo ra-
CTPOMHTECTMHANTHAM CUMMTOMIMA, TPpeba fa byae ncnmtaHo
y NpasLy npetxogHe uHdekuuje COVID-19 nnu nsnoxeHoctu
OBOM BUPYCY. YKONNKO NOCTOje aHaMHECTUYKM NoAaLm O UH-
dekumju COVID-19 nnm HeHoj N3N0XKeHOCTH, NOTPE6HO je pas-
MOTPUTU MYNTUCUCTEMCKY MHGNAMATOPHY CUHAPOM KOA AeLie.

KmbyuHe peun: SARS-CoV-2; neTe; uHpnamauuja; iMyHornooy-
JINHU; KOPTUKOCTEPONAN
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SUMMARY

Introduction Surgical extraction of impacted mandibular third molar can lead to the periodontal defect
on distal aspect of the mandibular second molar causing pocket formation, tooth sensitivity, food reten-
tion, postoperative infections. Different surgical techniques have been proposed to reduce periodontal

complications.

Case outline We presented five cases treated with Vestibular Bone Window Technique. Considering data
from the literature review, benefits and limitations of the technique are discussed and compared to the

Standard Surgical Technique.

Conclusion Vestibular Bone Window Technique might be recommended surgical procedure for the
extraction of impacted mandibular third molar when bucco-distal bone wall is present preoperatively.
Taking into account only five cases, future work should consider a randomized clinical trial with the

larger stratified samples.

Keywords: mandibular third molar; periodontal defect; vestibular bone window technique

INTRODUCTION

Surgical extraction of impacted mandibular
third molar (M3M) is one of the most frequent
procedures in oral surgery. It is followed by
pain, swelling, trismus, or alveolitis that im-
pairs the patient's overall quality of life [1, 2].
If the impaction is deep, periodontal defect on
distal aspect of the mandibular second molar
(M2M) can occur postoperatively resulting in
tooth sensitivity/mobility, food retention, fetor,
or postoperative infections. Different treatment
strategies, such as vestibular bone window tech-
nique (VBWT) have been proposed to reduce
secondary periodontal complications [3].

CASE REPORT

Five patients (20-29 years old) were treated at
the Clinic for Oral Surgery, School of Dental
Medicine in Belgrade, where surgical extrac-
tion of impacted M3M was performed using
VBWT. The procedure was carried out under
local anesthesia and full-thickness envelope
flap (Figure 1). Prior to surgery, the depth of
periodontal pocket on the distal side of M2M
was measured. Comparing to the standard sur-
gical technique (SST) in which osteotomy is
performed on the crestal part of the alveolar
ridge (distally from M2M), in VBWT osteot-
omy is performed only as a small window on
vestibular cortex (3-5 mm below the highest
point of bone). The procedure was done us-
ing the round bur and a handpiece with co-

pious saline irrigation. The bone tunnel was
prepared obliquely and downwards, till contact
with the impacted tooth. If M3M was fully im-
pacted, additional osteotomy above the crown
was performed, on the bucco-distal side of the
crown. Depending on the position, tooth was
divided using a tungsten fissure bur. Through-
out the bony window, a straight elevator was
introduced pushing first the crown, and the
roots upwards and dislodging them outside
the alveolus (Figure 2). After the inspection
and curettage of granulation tissue, the wound
was rinsed with saline and single sutures were
used. The postoperative period was uneventful
in all five cases. Sutures were removed on the
seventh day and additional periodontal probe
measurement was conducted one month after
the surgery (Figure 3).

All the subjects from the study had bucco-
distal bony bridge present before the surgery.
Using the VBW'T, we managed to preserve it
and prevent soft tissue from collapsing. The
results of this approach were confirmed on
periodontal measurements, one month after
the surgery. The patients did not declare any
complaints postoperatively (short-term nor
long-term). Postoperative pain, swelling, and
trismus were recorded and estimated as accept-
able (similar to the ones in SST) but were not
evaluated additionally.

We confirm that we have read the journal’s
position on issues involving ethical publication
and affirm that this work is consistent with
those guidelines.
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These findings correlate to the re-
search of Penarrocha et al. [4]. The
authors were the first to describe
VBWT, stating that it minimizes the
time required for ostectomy, postop-
erative pain, swelling, trismus, and
periodontal risks for the second mo-
lar. However, they conducted the pilot
study without the randomization on
just four patients, so it is a little bit

Figure 1. Preoperative X-ray and intraoperative insight: a - mandibular lower left third molar
with Pell-Gregory II-b type of the impaction; b — bucco-distal bone is present preoperatively

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards. Written consent to
publish all shown material was obtained from the patient.

DISCUSSION

Our findings indicate that VBW'T preserves periodontal
tissues on the distal aspect of M2M. The creation of a bony
window on the vestibular aspect of the impacted third mo-
lar maintains bucco-distal bony bridge. That bone struc-
ture is essential because it supports soft tissues, preventing
them from collapsing (Figure 4). Furthermore, in all of
the five cases, periodontal pockets depth on the distal side
of M2M were the same as before surgery. There were no
changes in soft tissue architecture on one-month follow-
up, and post-operative discomfort abstained.

presumptuous to conclude all of that.
Without the control group, there are
doubts on the conclusions on post-
operative pain, swelling, and trismus
since they are not related to the ostectomy site. Then again,
alteration of a bone window to the vestibular cortex and
preservation of bucco-distal bony bridge inexplicably
promote periodontal healing on distal aspects of M2M,
maintaining the soft tissue structures, thus resulting in less
postoperative complications.

Periodontal status of M2M after wisdom tooth surgical
extraction is not only affected by ostectomy location but
with flap design, alveolar preservation, or suturing tech-
niques. When standard ostectomy is performed (bucco-
distal from the second molar), the periodontal status of
M2M is unpredictable. It depends on the patient’s age,
third molar impaction type and depth, and pre-surgical
periodontal defects [5]. However, there are no clear sci-
entific data to explain the outcome of third molar surgical
extraction on M2M periodontal status [6, 7, 8]. It is also
unclear how the flap design [9, 10, 11] or suturing tech-
nique [12] will alter the results.

Although we managed to maintain bucco-distal bone
bridge in all of the five cases and retain periodontal health

Y - . &
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Figure 3. Postoperative insight and periodontal measurement: a — the wounds are sutured
with single sutures; b — postoperative periodontal measurement on follow-up was conducted

Figure 4. Bucco-distal bony bridge: using ves-
tibular bone window technique, preservation
of bucco-distal bony bridge was maintained
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of M2M, this investigation was conducted only on the
subjects that had this part of the bone present preopera-
tively. We assumed there was no point in testing VBWT
on semi-impacted wisdom teeth that are already missing
this part of the bone. However, SST in that clinical condi-
tion requires additional osteotomy that will generate larger
post-extraction defect on alveolar bone distal to the second
molar. In those assets, it is reasonable to anticipate the loss
of periodontal support and periodontal pocket formation.
We believe that VBW'T could benefit periodontal health
of the second molar in those impaction types where M3M
undermines the second molar. Future work should con-
sider a randomized clinical trial with the stratified samples
that will compare M2M periodontal health (pre and post-
operatively) between VBWT and SST groups in different
preoperative clinical conditions.
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XUpypLUKa eKCTPaKLMja UMNAKTMPAHOT AOHEN YMHbaKa — TEXHUKA BeCcTUbynapHor

KOLTaHOr Npo3opa

bojaH Jarmuh', bpaHucnas nuh', Anekca Mapkosuh', bojaH fauuh’, Papojuua Opaxuh', QywaH KocaHosuh?

'YHuBep3utet y beorpagy, Cromatonoluku dakyntet, KnuHuka 3a opanHy xvpyprujy, beorpag, Cpbuja;
2YHneep3uTet y beorpagy, Cromatonowku dakyntet, KnuHuKa 3a fieujy n npeBeHTBHY cTomatonorujy, beorpag, Cpbuja

CAXETAK

YBop XnpypLuKo Bahere MMNakTipaHOr JOer yMiaka MoXe
NPOY3pPOKOBATU MOjaBy NapOOHTAIHOT AedeKTa ANCTANHO Of
apyror monapa. OH JOBOAVM A0 HacTaHKa MapOAOHTaNIHOT Liena,
0CeT/bMBOCTM 3y6a, 3anafarba XpaHe, nocTonepaTuBHe UHOEK-
umje. MpennoxeHe cy pasnuyute XMpypLIKE TEXHNKE Kako 6u
Ce CNpeyno HacTaHaK OBMX KOMMNAMKaLuja.

Mpukas 6onecHuKa Y pagy je npuKasaHo neT mayujeHata
KOjrMa cy XVpypLUKM U3BaheHy MMNAKTUPaHU JOHM YMibaLin
TEXHKOM BeCTUbYynapHoOr KoluTaHor npo3opa. Pasmatpajyhu
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NoAaTKe 13 NuTepaType, ONMcanyi CMo NPeSHOCTY 1 MaHe oBe
TeXHUKe nopepehn je ca cTaHAAPAHOM XVPYPLLIKOM TEXHUKOM.
3akmyyak TexH1Ka BeCTUOYNapHOr KOLUTaHOT MPo30pa MOoXe ce
MPEenopyYnT 3a XUPYPLUKY eKCTPAKLV]y MMMNAKTUPaHOT [OHer
yMHbaka OHfia Kaja je byKkogucTanHa KoCT NpucyTHa npeonepa-
TBHO. C 0631POM Ha Manu y30pakK of CBera neT nauujeHarta,
npenopyka je fa ce 6ynyhe nctpaxmsame peanmsyje Kao paH-
[AOMU30BaHa KIMHMYKA CTyAMja Ha CTPaTUPUKOBAHOM Y30PKY.
KrmbyuHe peun: MnakTypaHn Aoty yMHbaK; MapofoHTaNIHY
fedeKT; TexXHUKa BeCTMOYnapHoOr KolTaHor npo3opa
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“TAP” technique on bifurcation lesion of the Y
graft in a patient with NSTEMI complicated with
cardiogenic shock
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'University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia;
Znstitute of Cardiovascular Diseases of Vojvodina, Clinic of Cardiology, Sremska Kamenica, Serbia

SUMMARY

Introduction Bifurcation lesions on venous Y grafts are rare. We present a case of a woman who developed
non-ST segment elevation myocardial infarction complicated by cardiogenic shock due to a bifurcation
lesion on the venous Y graft for left anterior descending artery (LAD) and ramus circumflex artery (RCX).
Case outline A 72-year-old woman was admitted to the coronary care unit as an emergency in September
2017 due to acute heart failure followed by the development of cardiogenic shock. Urgent coronarog-
raphy revealed severe atherosclerotic disease of native coronary arteries with significant bifurcation
lesion on venous Y graft for LAD and RCX (medina classification of 1,1,1) with thrombolysis in myocardial
infarction (TIMI) grade 2 flow. According to the general condition of patient, a life-saving ad hoc per-
cutaneous coronary intervention (PCl) was performed. Two stents were implanted in the Y graft with T
and protrusion (TAP) technique achieving optimal result followed with patient stabilization. On one-year
follow-up, the patient was without symptoms of angina, and computed tomography coronarography
revealed patent both stents in the Y graft. To the best of our knowledge, this is the first described TAP
technique used on the Y graft.

Conclusion The PCl on a vein graft is not uncommon either in elective cases or in cases with acute coro-
nary syndrome due to the poorer persistence and more frequent progression of atherosclerotic disease
in the venous grafts. The use of bifurcation techniques for the treatment of lesions on a vein graft and
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especially on the Y graft is rare, but it can be used the same way it is used in native vessels.

Keywords: PCl; Y graft; TAP technique

INTRODUCTION

In routine practice, percutaneous coronary in-
tervention (PCI) of bifurcation lesions in native
coronary vessels is found in about 15-20% of
cases [1]. However, the incidence of bifurcation
lesions on venous Y grafts is rarely found. The
use of Y grafts in surgical myocardial revascu-
larization is not so common. They are mainly
used when the vein grafts (VG) are of lower
quality or when it is desirable to reduce ma-
nipulation on the aorta altered by atheromas
[2]. PCI on venous grafts is known to be more
associated with short-term as well as long-term
adverse events when compared to native blood
vessels [3]. Especially challenging are bifur-
cation lesions on the Y graft that lead to the
acute coronary event. Practically, such lesions
are in some cases equivalent to lesions on the
left main coronary artery. In consequence, a
larger area of the myocardium is affected by
ischemia, which is more often followed by se-
rious complications such as the development
of cardiogenic shock, malignant rhythm dis-
orders, or fatal outcome.

Herein, we present a case of a woman who
developed non-ST segment elevation myo-
cardial infarction (NSTEMI) complicated by
cardiogenic shock due to a bifurcation lesion

(medina classification 1,1,1) on the venous Y
graft for left anterior descending artery (LAD)
and ramus circumflex artery (RCX).

CASE REPORT

A 72-year-old woman was admitted to the
coronary care unit (CCU) as an emergency in
September 2017 due to the acute heart failure
followed by the development of cardiogenic
shock. Dyspnea discomforts occurred sud-
denly around one hour before arriving in the
emergency room.

It was a patient who underwent coronary
artery bypass grafting (CABG) in 2008 [LAD
— left internal mammary artery (LIMA), VG
at right internal mammary artery (RIMA) and
obtuse marginal (OM) artery]. Due to unstable
angina pectoris, she underwent recoronarog-
raphy in March 2017 when severe multivessel
coronary artery disease of the native blood
vessels was registered as well as LIMA occlu-
sion, and VG subocclusion on RIMA, while the
only graft without significant lesions was on
RCX-OM (Figure 1).

In March 2017, emergency surgical myocar-
dial revascularization with three venous grafts
[LAD, RIMA, right coronary artery — posterior
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Figure 1. A) Acute coronary syndrome system - the left main 90%, subocclusion of
the proximal left anterior descending artery and occlusion of distal segment of the
ramus circumflex artery (RCX) [right anterior oblique (RAO) 1, caudal (CAU) 36); B) right
coronary artery — proximal segment significantly changed [left anterior oblique (LAO)
42, CAU 3J; Q) left internal mammary artery — occluded (RAO 46, CAU 3); D) vein graft
on RCX-OM (obtuse marginal artery) — without significant lesions (RAO 3, cranial 24);
E) vein graft on the right internal mammary artery — suboccluded in the proximal seg-
ment (LAO 43, CAU 2)

Figure 2. A) Vein graft (VG) for right internal mammary artery — without significant
lesions [right anterior oblique (RAO) 9, caudal (CAU) 19]; B) VG for right internal mam-
mary artery — without significant lesions (RAO 2, cranial 24); C) Y graft for left anterior
descending artery and ramus circumflex artery — bifurcation lesion of medina 1,1,1 (right

lesion on the left main (LM) artery, proxi-
mal subocclusion of LAD, the occlusion of
RCX in the proximal segment, as well as the
occlusion of native RCA, while it showed
the VG for RCA and RIMA patency. It was
also registered that the venous graft for LAD
was sutured to the graft for RCX, whose
patency had been shown by the previous
coronarography. The bifurcation lesion of
medina classification 1,1,1 developed with
thrombolysis in myocardial infarction
(TIMI) grade 2 flow at the insertion of the
venous graft for LAD to the venous graft for
RCX (Figure 2).

According to the general condition of the
patient who was in a state of cardiogenic
shock, intubated, and mechanically venti-
lated as well as on medication circulatory
support, a life-saving PCI was performed.

Since it was the bifurcation lesion that,
in this case, was the equivalent of the LM,
it was decided to go up front with the two-
stent technique. Two guidewires were
placed (Runthrough, Terumo, Tokyo, Japan)
and after the predilatation of both grafts,
the T and protrusion (TAP) technique was
performed with the implantation of two
stents. Firstly, drug-eluting stent (DES)
(Coroflex ISAR NEO, B. Braun Melsungen
AG, Melsungen, Germany) 3.5 x 16 mm
with inflation on 18 atmospheres (atm)

anterior oblique 37, CAU 5) - arrow is pointing to the lesion

descending artery (RCA-PD)] was performed. Since the
aorta was altered by atheromas and venous grafts were of
poor quality, Y graft technique was done and the venous
graft on the LAD was sutured to the proximal segment of
the venous graft for OM from 2008.

Immediately after the admission to the CCU in
September 2017, the intensive treatment began. The pa-
tient was sedated, intubated, and supported by invasive
mechanical ventilation. Medication circulatory support
was also introduced (noradrenaline 0.5 ug/kg/minute and
dobutamine 10 ug/kg/minute) in order to achieve hemo-
dynamic stabilization. Non-invasive diagnostics were
performed. Emergency echocardiography examination
registered a fall in ejection fraction (EF) from the previous
60% to 48% and new abnormalities of segmental kinetics
in the form of inferolateral akinesia and hypokinesia partly
medially and apically anterolaterally. There was also a sig-
nificant increase in myocardial necrosis markers.

After the performed emergency diagnostics, it was
concluded that it was NSTEMI, which was complicated
by cardiogenic shock. Therefore, following the recom-
mendations, urgent coronarography was indicated and
performed.

Urgent coronarography finding showed the significantly
altered acute coronary syndrome (ACS) system, significant
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was implanted in VG for RCX. Afterwards,
proximal optimization technique (POT)
was performed with non-complaint (NC)
balloon 4.5 x 12 mm (Quantum Apex, Boston Scientific,
Marlborough, MA, USA) with inflation on 20 atm.
After successful rewiring through distal strut of the im-
planted stent towards the VG for LAD, predilatation was
performed with low profile balloon (Sprinter Legend,
Medtronic, Dublin, Ireland) to open the struts. According
to TAP technique propositions, NC balloon 3.5 x 15 mm
in size (Quantum Apex, Boston Scientific) was positioned
towards the VG for RCX and, with a small protrusion in
previously implanted stent, DES 2.25 x 13 mm (Orsiro,
Biotronik, Berlin, Germany) was implanted in VG for LAD
with inflation on 8 atm. Afterwards, post-dilatation of the
ostial part of the stent was performed with an inflation on
16 atm. Next, kissing was performed with an NC balloon
in VG for RCX and balloon from the stent in VG for LAD.
At the end, final POT was performed with an NC balloon
4.5 x 12 mm in size (Quantum Apex, Boston Scientific)
inflated on 20 atm (Figure 3).

During the first 24 hours after the procedure, satisfac-
tory clinical stabilization was achieved, medication circula-
tory support was stopped, and the patient was extubated.
On the 10th hospital day, she was discharged for outpatient
treatment.

On the one-year follow-up, the patient had no anginal
discomforts, echocardiography registered EF of 55%, with
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Figure 3. A) Stent positioning in vein graft (VG) for ramus circumflex artery (RCX); B) stent
implantation in VG for RCX; C) proximal optimization technique; D) stent implantation
in VG for left anterior descending artery (LAD); E) post-dilatation of the ostial part of
the stentimplanted in VG for LAD; F) kissing; G) final proximal optimization technique;

H) final result

Figure 4. A) CT coronary angiography - 3D reconstruction of the aorta and implanted
stents in the Y graft; the red arrow points towards the stent implanted in the vein graft
(VG) for ramus circumflex artery (RCX), while the blue arrow points towards the stent
implanted in the VG for left anterior descending artery (LAD); B) both patent stents and
VGs; the red arrow points towards the area of neo carina

discrete segmental kinetics abnormalities, while CT coron-
arography registered the potency of stents implanted using
the TAP technique into grafts for LAD and RCX (Figure 4).

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient for the publication of the case report and any ac-
companying images.

DISCUSSION

Treating true bifurcation lesions with percutaneous coro-
nary intervention is a major challenge, primarily because
of the selection of an appropriate technique to be followed
with fewer potential adverse events. The current European
Society of Cardiology guidelines for myocardial revascu-
larization, as well as the 15th consensus from the European
Bifurcation Club (EBC), recommend the stent implanta-
tion into the main vessel, followed by provisional balloon
angioplasty of the side vessel with or without the stent
implantation. However, the implantation of two stents is
required in 5-20% of cases [4, 5]. No randomized stud-
ies addressing the treatment of bifurcation lesions in ACS
are available at present. Data are available mainly from
registers, the largest of which is the Korean Coronary
Bifurcation Stenting (COBIS) registry.

‘ DOI: https://doi.org/10.2298/SARH200411056C
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Analyzing data from the COBIS registry,
Song et al. [6] found that the outcome of
bifurcation PCI in patients with NSTE-ACS
and patients with stable angina differed and
that patients with NSTE-ACS were associ-
ated with the poorer clinical outcome than
those with stable angina.

Kim et al. [7] published the first study
based on data from the COBIS II registry
that compared the long-term clinical out-
come (three years) of PCI bifurcation le-
sions in patients with and without the acute
coronary syndrome. It showed that adverse
cardiac events were significantly more com-
mon with the two-stent technique than the
provisional technique in patients with ACS,
as opposed to the patients without ACS.
Although it should be taken into consider-
ation that this was not a randomized study
and that lesions treated with the implanta-
tion of two stents had a higher prevalence
of more complex lesions, true bifurcations,
left main stem (LMS) lesions, as well as mul-
tivessel disease.

While the data for selecting one of the
techniques for PCI revascularization of bi-
furcation lesions of native coronary vessels
in patients with NSTE-ACS are available,
the data for revascularization of patients
with Y graft bifurcation lesions can be found
sporadically in the literature, primarily
through case reports. It is well known that
the long-term patency of arterial grafts is
significantly better than that of venous grafts. Accordingly,
the progression of coronary artery disease in surgically
revascularized patients imposes an increasing need for
subsequent PCI revascularization of lesions on any of the
venous grafts or native blood vessels. According to the
study conducted by Redfors et al. [8], there is a signifi-
cantly higher risk of ischemic adverse events after PCI on
VG than in native blood vessels. In some case reports of
PCI on the Y graft, various bifurcation techniques have
been successfully used, such as DK crush, classic crush,
and even the implantation of a dedicated triton bifurcation
stent [9, 10, 11].

As there is still no clear consensus on the choice of a
technique for revascularization of patients with bifurcation
lesions on the Y graft, we were guided by the consensus of
the EBC on the revascularization of the LM with a complex
bifurcation lesion, and accordingly the decision was made
to first stent the vessel with a more pronounced disease,
since both branches of the Y graft are of equal importance
[2,5,12].

According to the available published data in the medi-
cal literature, our case is the first to use the TAP technique
for the treatment of Y grafts. The decision to use the two-
stent technique was made since it was a bifurcation lesion
(medina 1,1,1) on the Y graft for LAD and RCX, which
was equivalent to a lesion on the LMS.
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Given the larger caliber as well as the angle, VG for RCX
was taken as the main branch, while VG for LAD was taken
as a side branch. In this case, the TAP technique had an
advantage over the other two stent techniques due to its
lower complexity, which allowed faster revascularization
of a highly demanding patient in cardiogenic shock.

Clinical stabilization was soon achieved after the revascu-
larization. During the follow-up, the patient had a satisfac-
tory performance status, without angina, and CT graftog-
raphy confirmed the patency of the stents in the Y graft.

In our center, more than 1000 primary PCIs are per-
formed per year because of the STEMI, and only 15-20
procedures are performed in VG. According to our data,
around 15% are bifurcation lesions which are, in the
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TexHuKa TAP Ha 6udypKauuoHoj ne3uju rpadta Y Koa 6onecHuka ca NSTEMI

KOMN/IUKOBAHUM KapAUOreHUm LLOKOM

MuneHko YaHkosuh'2, MunosaH MetpoBuh'?, Bnagummp VisaHosuh'?, nuja CopaHosuh'?, Muna KoBauesuh'

'"YHuBep3utet y Hosom Cagy, MeguunHcku dakyntet, Hosu Cag, Cpbuja;
2HCTUTYT 3a KapAnoBacKynapHe 6onectn Bojsogute, Cpemcka Kamennua, Cpbuja

CAXETAK

YBog budypkauroHe nesuje Ha BEHCKOM Y rpadTy ce peTko
Hanase. [prKa3anu cmMo cnyyaj 6onecHuLe Koja je pa3Buna
NSTEMI KoMNAvKoBaH KapAnoreHMm LWoKom 360r 6udypka-
LmoHe nesuje Ha Y rpadty 3a LAD n RCX.

Mpukas 6onecHnka bonecHuya cTapocTyt 72 rofuHe npu-
M/bEHa je Kao X1TaH CNly4aj y KOPOHapHY jeANHLYY 300r akyTHe
cpyaHe nHcyduumjeHUje npaheHe pa3BojemM KapANoreHor
LoKa. YpreHTHOM KopoHaporpadujom je perncrposaHa Te-
LWKa BULIECYAOBHA KOPOHapHa 601ecT HaTUBHUX CyAa Kao 1
cUrHudrKaHTHa budypkaLmoHa nesmja Ha BeHCKoM Y rpadty
3a LAD n RCX (mepunHa knacudukauuije 1,1,1) ca Tpombonuzom
Kof nHdapkTa mmokapaa (TIMI) npotoka 2. CxofHO onwTem
cTatycy 6onecHuue ypaheHa je cnacasajyha ad hoc nepkyTa-
Ha KOpOHapHa MHTepBeHUMja. [IBa CTeHTa Cy MMMIaHTUPaHa
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TexHUKoM TAP nmocTuxXyhi onTrimManaH pe3ynTart, HAKOH yera ce
y6p30 nocturna ctabunusawmja onwTer ctarba. Ha roguiumoj
KOHTponn 6onecHnUa je 6una 6e3 aHrMHO3HUX Teroba, a CT
KopoHaporpadujom perncTpoBaHa cy npoxofgHa oba cTeHTa
uMnnaHTupaHa y Y rpadr. lpema Halwmm ca3Hakb1Ma, OBO je
NpBU onucaHu cnyyaj TexHuke TAP kopuwheHe Ha Y rpadrty.
3aK/byyak [lepkyTaHa KOPOHapHa VHTePBEHLMja Ha BEHCKOM
rpadTy HUje peTKa HY KOf eNeKTVBHYIX CIlyYajeBa, Hil KOf akyTHOT
KOPOHApPHOT CMHAPOMa, 360r Makbe NOCTOjaHOCTH Kao 1 velhe
nporpecuje atepockiepoTcke 601ecT Ha BeHckoM rpadTy. Mpu-
MeHa 61bypKaLMOHYX TEXHMKA 3a TPETMaH f1e3unja Ha BEHCKMM
rpadToBrMa a nocebHo Y rpadTy je petka, anu ce Moxe Kopu-
CTUTV MO UCTOM MPUHLMMNY KAO 1 Ha HAaTUBHKM CYLOB/MA.
KmbyuHe peuu: nepkytaHa KOpPOHapHa MHTepBeHLWja; rpadT
Y; TexHuka TAP
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Penetrating and blunt injuries of the heart — an
abdominal surgeon’s personal experience in Serbia
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3University Clinical Center of Serbia, Cardiosurgery Clinic, Belgrade, Serbia

SUMMARY

Introduction In the world with constantly increasing incidence of violence and trauma on one side, and
more and more specialized surgeons on the other, the question about the role of abdominal surgeons
in cardiac trauma emerges. The objective of this article is to show personal experience of an abdominal

surgeon in managing heart trauma.

Outlines of cases We present two penetrating injuries and one blunt trauma of the heart successfully

managed by an abdominal surgeon.

Conclusion Abdominal surgeons should feel comfortable with the decision to operate on greatly physi-
ologically deranged patients with penetrating chest trauma, and not to delay the operation with con-
servative measures or with time-consuming transport to remote specialized facilities, since that could

lead to greater death percentage of these patients.

Keywords: heart trauma; penetrating wound; abdominal surgeon

INTRODUCTION

Traumatic injuries are the leading cause of death
among people younger than 45 years [1, 2].
Right after injuries of the brain and spinal cord,
cardiac injuries are the second most common
cause of lethal outcome of trauma victims [2].

Heart can be injured in two possible man-
ners, by non-penetrating/blunt trauma (blunt
cardiac injury) and penetrating trauma [3, 4].

Trauma caused from blunt forces can have
a wide clinical presentation, from practically
silent presentation or transient arrhythmias to
fatal cardiac rupture [5, 6], with the latter as the
most common cause of death in 64% of blunt
cardiac injury cases, followed by tears at the
venous-atrial confluence (33%) and dissection
of coronary arteries (2%) [7]. The most com-
mon site of myocardial rupture is the wall of
the right ventricle, usually immediately fatal.
Those who survive long enough to reach the
hospital can present with cardiac tamponade
or pseudoaneurysm [8, 9].

One of the most lethal medical emergencies
is certainly penetrating injury of the heart [10].
Estimations are that almost 94% of the injured
die before reaching the hospital [10]; reports
about in-hospital death rate vary 8.5-50% or
even more [10, 11, 12]. The range of mortal-
ity in these reports can be explained by patient
inclusion criteria, variety of conjoined injuries,
and the mechanism of the occurrence. As in
blunt cardiac injuries, the right ventricle is the
most common site of injury in penetrating

injuries, but with similar percentage of injury
for both ventricles [2, 10]. Cardiac tamponade
is the common manifestation in initial survi-
vors, who are usually young males, with stab/
gunshot wound to the chest [3].

Objective of this article is to show personal
experience of an abdominal surgeon in manag-
ing heart trauma.

Surgery of the wounded heart - the
beginnings

The first steps in cardiac surgery were made
in trauma, as lifesaving procedures [13, 14].
The first attempt to suture a human heart was
performed by a Norwegian doctor named
Axel Hermansen Cappelen in 1895. The pa-
tient was a young male with a stab wound to
the left ventricle. After initial improvement,
the patient died on the third postoperative day
[15]. The first successful suture of the heart is
considered to be the one performed by Ludwig
Rehn on September 9, 1896 in Frankfurt am
Mein. He operated on a 22-year-old male with
a stab wound to the right ventricle. As a pecu-
liarity, the unfortunate patient got stabbed two
days earlier, and Rehn operated after returning
from a journey. After the procedure, the patient
completely recovered [16]. The first success-
ful suture of the left ventricle described in the
literature was done in Rome, Italy, by Antonio
Parrozzani on April 18, 1897. The patient was
also a young male with a stab wound to the left
side of the chest. The man recovered completely
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after a 75-minute-long operation [17]. The first large series
of successfully managed heart wounds was published by
Dwight Harken, an American war surgeon [14, 15].

First steps in Serbia

The first successful operation of a wounded heart in Serbia
was performed in 1928 by Jovan Mijuskovic, in the city of
Valjevo [14, 18]. The patient was a 15-year-old male with
a gunshot wound to the right ventricle. The operation was
performed in local anesthesia, and lasted only 35 min-
utes as the author described it. The postoperative period
was long and with numerous complications, but eventu-
ally the boy was discharged in good condition [18]. This
operation was the very first step in surgery of the heart,
decades before cardiac surgery even emerged as a separate
tield, in former Kingdom of Yugoslavia, now Serbia. Jovan
Mijuskovi¢ (1886-1944) studied medicine in Vienna, and
conducted his surgery residency in Vienna and Belgrade.
He was chief of surgery in the cities of Cuprija and Valjevo.
In 1936 he was appointed as a professor for the subject
History of Medicine, at the Faculty of Medicine, University
of Belgrade. During his career, he published numerous
papers in domestic and foreign scientific Journals [14]. He
was briefly the minister of health during World War II. In
1942 he founded Department of Surgery at the Belgrade
City Hospital, currently Nikola Spasi¢ Surgical Clinic,
Zvezdara University Clinical Center in Belgrade [14]. One
of the cases was managed at this institution, at which some
of the authors of this paper practice surgery.

The role of general surgeons in heart trauma,
in the era of modern cardiac surgery

Several authors published results of specialized centers in
managing heart wounds, combining interventional, radio-
logic, and also surgical approach [19-22]. It is obvious that
diagnosis made swiftly and very early, with an organized
and available heart team (interventional cardiologists, ra-
diologists, and cardiac surgeons), which are available in
specialized centers, provide favorable results [4, 22]. In
some parts of the world, where trauma and cardiothorac-
ic surgeons are not easily available, penetrating thoracic
trauma is becoming more frequent, as well as the need for
thoracotomy [10, 23]. It is also worth mentioning that gen-
eral surgeons and general surgery residents are becoming
more specialized by the day, and less “adventurous” when it
comes to operating beyond their area of specialization [24].
Fear of being sued in case of failure, is the most frequent
reason for referring chest trauma to more specialized cen-
ters and staft [24]. In recent years, some authors published
results with an intent to encourage general surgeons to
engage in cardiac trauma and emergency thoracotomy in
general [24, 25]. Doll et al. [24] stated that in all cardiac
wounds they applied a simple direct suture of the heart
wall, highlighting that there was no need for an exper-
tise of a cardiac surgeon nor extracorporeal circulation.
They speculated that patients with complicated injuries
which would require bypass of the heart would most likely
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die before reaching the hospital. It is their strong opin-
ion that, apart from mediastinal vessels and esophageal
injuries, a great majority of penetrating thoracic trauma
can be managed with simple operative techniques. They
concluded that general surgeons should feel comfortable
with the decision to operate on greatly physiologically de-
ranged patients with penetrating chest trauma, and not to
delay the operation with conservative measures or with
time-consuming transport to remote specialized facili-
ties, since that could lead to greater death percentage of
these patients.

REPORTS OF CASES
Case 1

A 23-year-old patient was immediately admitted to the
Clinic of Emergency surgery, University Clinical Center
of Serbia in Belgrade for suicide attempt, stabbed in the
epigastrium. He was hemodynamically unstable with clini-
cal signs of hemorrhagic shock. An emergency operation
was performed. Abdominal cavity was opened by medial
laparotomy, penetrating injuries of the left liver lobe, the
diaphragm, and the diaphragmatic side of the left heart
ventricle were verified intraoperatively. Furthermore, left
ventricle penetrating hole was sewn by transdiaphragmatic
approach with several interrupted stiches preserving left
coronary artery (Figures 1 and 2). Then, the diaphragm
was reconstructed and the left lobe of the liver was sutured.

The postoperative period was uneventful and the psy-
chiatrist has been consulted. The hospital discharge took
place on the 10th postoperative day. The patient was in
good condition.

Case 2

A 75-year-old man with blunt thorax injuries was hospital-
ized at the Clinic of Emergency Surgery, University Clinical
Center of Serbia in Belgrade, due to a fall from a height
of approximately 2.5 m. In this case, there were fractures
of ribs V-VIII and consequential hemopneumothorax.
Firstly, the thoracic tube was placed through the second
intercostal space rightward on the midclavicular line.
Initially, air and blood appeared in the tube, after which
the lung re-expansion and blood control was achieved.

The next day, the massive hemothorax was treated and
the patient underwent emergency surgery.

Right posterolateral thoracotomy was performed
through the fifth intercostal space. Intraoperatively, he-
mothorax and laceration of the right atrium auricle as a
consequence of previous adhesions following acceleration-
deceleration injuries was verified. A vascular clamp was
placed under laceration and auricle sutured continuously
(Figures 3 and 4).

The postoperative period was uneventful. The patient
was discharged on the 12th postoperative day in relatively
good condition.
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Figure 1. Case 1, transabdominal view of the sutured heart, sutured
liver, and the rupture point of the diaphragm

Figure 2. Case 1, view of the sutured heart as seen transabdominally
through the ruptured diaphragm

i i o 4
Figure 3. Case 2, clamped auricle of the right atrium of the heart
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Figure 5. Case 3, interrupted sutures on the myocardium of the left
ventricle

Case3

A young 17-year-old patient was found lying down on
the street, in close proximity to the Nikola Spasi¢ Surgical
Clinic, with a penetrating wound through the left side of
the chest, close to the sternum. According to an eyewitness,
no more than 10 minutes had passed since the stabbing,
by an unknown perpetrator. He was immediately admitted
to an intensive care unit, hemodynamically unstable and
somnolent, with hemoglobin values of 10.7 g/dl and hema-
tocrit 31.5%. Inotropes were administered along with mas-
sive fluid resuscitation, two units of fresh frozen plasma
and two units of erythrocytes. A stab wound through the
chest wall at the intersection of the fifth intercostal space
and left midclavicular line was identified with moderate
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Figure 6. Case 3, chest X-ray before pleural punction on the right side
due to pleural effusion, third postoperative day

active bleeding. Immediately after the admission to the
Intensive Care Unit, chest X-ray revealed a massive hemo-
thorax, and a chest tube was inserted through the wound.
After a short period of observation, the tube evacuated a
total amount of 1500 ml of blood, and a sudden drop in
hemoglobin values to 4.9 g/dl and in hematocrit to 14.5%
occurred. He was promptly transferred to the operating
room, with continuous norepinephrine and dopamine i.v.
drip; two additional units of fresh frozen plasma and three
units of blood were administered, as well as one unit of
cryoprecipitate. Left hemithorax was opened via antero-
lateral thoracotomy through the fifth intercostal space. A
stab wound through the full thickness of the left ventricle
wall was identified, with the breach of endocardium and
synchronous, pulsatile bleeding. The myocardial wound
was approximately 4 cm long, with much wider pericar-
dial laceration. Also, left internal thoracic artery was in-
completely transected, with a lesion of the sternum at the
same level and hemothorax and hemopericardium present.
Other intrathoracic and mediastinal organs were intact.
The myocardium was closed with prolene 2.0 and 3.0 in-
terrupted sutures; pericardium was sutured in the same
fashion, with narrow drain inserted in the pericardial space
(Figure 5). The internal thoracic artery was suture ligated,
and after thorough rinsing of the hemothorax and chest
tube placements, the chest wall was closed. Postoperatively,
regular transthoracic echocardiographs were performed on
five occasions, with no rhythm or hemodynamic irregulari-
ties. On the second postoperative day he was extubated.
Due to renal impairment caused by massive blood loss, a
nephrologist was called into consult twice, but significant
therapeutic changes and dialysis were not necessary. On
the third postoperative day, due to right pleural effusion,
a pleural punction and fluid evacuation was performed
(Figures 6 and 7). All drains and tubes were gradually
pulled out. The patient received 11 units of blood, 10
units of fresh frozen plasma, one unit of thrombocytes,
and six units of cryoprecipitate. The patient spent seven
days in the Intensive Care Unit and four more days in the
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Figure 7. Case 3, chest X-ray after pleural punction on the right side
due to pleural effusion, third postoperative day

Semi-Intensive Care Ward, and was finally discharged on
the 12th postoperative day in good condition.

Written consent for publication of this article has been
obtained by the patients or the patients’ family members.

DISCUSSION

The incidence of cardiac injuries has risen in the past few
decades severalfold. In civilian settings, most penetrating
injuries are stab wounds, with an increasing percentage
of fire arm lesions [24, 26]. Already recognized as one of
the most lethal medical emergencies, penetrating heart
injuries have an in-hospital death rate, as said earlier in
this paper, from 8.5% to 50% or even more [10-12]. We
had the fortune to see all three of our patients successfully
discharged alive.

“The quadrangle of death” is the most frequent localiza-
tion of cardiac injuries on the chest wall. It goes above the
diaphragm, under the clavicles and medial to the nipples.
Some previous authors reported that one chamber injury
accounts for 70%, and multiple chamber injury accounts
for 30% of all injuries [27]. This complies with our small
series, in which all three patients had one chamber injury,
two left ventricle injuries, and one right atrium auricle
injury. According to previous findings, in penetrating inju-
ries, both ventricles are affected with similar frequency, but
with the right ventricle as more common site of entry, since
it forms most of the anterior surface of the heart. In only
three cases (66.66%), injuries were of the left ventricle [2].

At least one of the three symptoms of Beck’s trin-
ity (hypotension, elevated central venous pressure, dull
heart murmurs) is present in penetrating heart injuries
[4]. One must have in mind that tension pneumothorax,
also a chest injury, can mimic all of these symptoms, but
with auscultatory silence on the affected side. Full pre-
operative diagnostics can only be conducted in hemody-
namically stable patients [4]. On the other hand, when
we face massive bleeding, cardiac tamponade, parasternal
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wounds, unstable patients in general, immediate thora-
cotomy, without detailed diagnostics, is mandatory [4,
24]. Echocardiography, if allowed by hemodynamic sta-
bility, is very useful in detecting trauma of the heart [28].
One of very informative but time-consuming diagnostic
procedures, heart catheterization, is by some authors not
necessary in the initial phase of diagnostics, but is very
important in solving complex injuries, and practically
mandatory in the post-surgical phase, in order to exclude
secondary complications, which can be expected in up to
10% of cases [4, 22].

Swift and precise diagnosis, reanimation, expeditious
transport and timely surgical intervention are of utmost
importance in managing cardiac injuries. Equipped centers
and specialized cardiac teams are certainly ideal for in-
jured patients. However, even in the era of more and more
specialized branches in medicine and surgery, the role of
abdominal surgeons in cardiac trauma is still important.
Apart from mediastinal vessels and esophageal injuries,
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a great majority of penetrating thoracic trauma can be
managed with simple operative techniques. Abdominal
surgeons should feel comfortable with the decision to oper-
ate on greatly physiologically deranged patients with pen-
etrating chest trauma, and not to delay the operation with
conservative measures or with time-consuming transport
to remote specialized facilities, since that could lead to
greater death percentage of these patients.
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HEHETpaHTHe nTyne noepege cpua — JIM4Ha UCKYCTBA a6p,omm-|an|-|or Xupypra

y Cpbunju

AnekcaHgap P. Kapamapkosuh'?, JoaH T. Jynocku'?, Bnaguua B. hiyk'?, JoBaHa M. bojuumnh', Hemarba A. Kapamapkosuh?,

Bnagumup P. Lyjan’

'KnuHnuko-6onHnuKkn LeHTap ,3Be3papa’, KnuHuka 3a xupyprujy ,Hukona Cnacuh’, beorpap, Cpbuja;

2YHneep3uTeT y beorpaay, MeanunHcku pakyntet, beorpag, Cpbuja;

3KnuHnukn ueHTap Cpbuje, KnuHuka 3a kapauoxupyprujy, beorpag, Cpbuja

CAXETAK

YBopg Y cBeTy y KoM ce cTanHo noBehaBa MHUMAEHLA HAacU/ba
1 NOBpPefa, a XNPypP3u ce eayKyjy 3a CBe yXKe XMpUpLLKe rpa-
He, MOCTaBJba Ce NUTake O YNo3n abAoMUHaNHKX XUpypra y
KapaujanHoj Tpaymu.

Linmb oBor paga je Aa NpuKae NMYHa NCKYCTBa abgoMUHaNHor
XUpypray peluaBary NoBpeaa cpLa.

Mpuka3u 6onecHuKa MNpukasaHa cy iBa Cllyyaja NeHETPAHTHe
noepefe cpua U jegHa Tyna noBpeAa cpLa, Koje je ycnewHo
13neuno abLoMUHANHN XMPYPT.
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3akibyuak Tpebano 61 fja ce abAOMUHANHM XUPYP3U CNOBOAHO
yrnycTe y onepaujy XeMOANHAMCKV HeCTabUNHMX 6onecHKa ca
NEHETPaAHTHIM NOBPeAama rpyaHor Kolwa. He Tpeba fa ognaxy
ornepawuujy cnpoBoferem KOH3ePBATUBHYIX MEPA AN TPaHC-
NMOPTOBaHEM Yy YAarbeHe CreLnjan3oBaHe LEHTPE, jep TO MoXe
[0BecT Ao Behe CMPTHOCTY OBUX OONECHMKa.

KrbyuHe peun: noBpefe cpLa; NeHETPaHTHE NoBpeae; abao-
MVIHANHU XMpYpr
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Spleen-preserving surgical treatment of splenic
artery aneurysm secondary to chronic pancreatitis
and primary biliary cholangitis
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SUMMARY

Introduction Splenic artery aneurysm (SAA) represents the third cause of abdominal aneurysms, just
after abdominal aorta and iliac arteries aneurysms, with overall prevalence of 1%. Pancreatitis has been
linked with pseudoaneurysm formation of SA due to destruction of arterial wall by pancreatic enzymes,
however true SAA associated with pancreatitis has not been described yet. We are presenting the first
case of true SAA in a patient with chronic pancreatitis and primary biliary cholangitis successfully treated
by surgical excision, direct arterial reconstruction and spleen preservation.

Case outline A 74-year-old male patient was admitted for multidetector computed tomography angi-
ography due to suspected SAA and renal artery aneurysm (RAA). He was previously treated for chronic
pancreatitis and primary biliary cholangitis. Upon admission, computed tomography arteriography showed
SAA 32 mm in diameter and RAA 12 mm with SAA being in direct contact with superior margin of the pan-
creas. Surgical treatment of SAA was indicated while RAA was treated conservatively. Intraoperatively, SAA
adherent to the superior margin of pancreas was noted, followed by complete exclusion of the aneurysm
and end-to-end splenic artery anastomosis. Histopathology showed atherosclerotic degeneration of arte-
rial wall with all three layers presenting as true aneurysm. Two years after the surgery, control computed
tomography angiography showed regular postoperative findings without further progression of RAA.
Conclusion This is the first case to describe a true SAA aneurysm originated on the field of previous
episodes of chronic pancreatitis and primary biliary cholangitis. Surgical treatment including aneurysm
resection and direct arterial reconstruction with spleen preservation showed satisfactory results.
Keywords: splenic artery aneurysm; chronic pancreatitis; primary biliary cholangitis; spleen-preservation
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INTRODUCTION

Splenic artery aneurysm (SAA) represents the
third cause of abdominal aneurysms, just after
abdominal aorta and aneurysms of iliac arteries
[1, 2]. SAA is defined as dilatation of splenic
artery > 1 cm in diameter while in patients with
SA > 2 cm surgical or endovascular treatment
should be indicated. [3] The majority of pa-
tients with SAA are asymptomatic, while un-
specific symptoms such as epigastric abdominal
or the left upper quadrant pain, nausea, melena
and anemia, vomiting or anorexia hematemesis
could be seen as well [4, 5].

The exact cause of SAA is not entirely
known, however atherosclerosis, trauma, portal
hypertension, medial degeneration or dysplasia,
pregnancy, and the female gender are known
risk factors [3, 4]. Spontaneous rupture could
be seen in 2-10% of the patients associated
with high mortality up to 40%, especially in
patients with pseudoaneurysm (PSA) or during
pregnancy [6, 7, 8]. PSAs of SA are rare, more
prone to rupture than true aneurysms and
mostly associated with pancreatitis, trauma,
iatrogenic cause or rarely peptic ulcer disease

[9]. Pancreatitis has been linked with PSA for-
mation of SA due to destruction of arterial wall
by pancreatic enzymes causing inflammation,
fragmentation of elastic tissue and consequent
PSA formation, however true SAA associated
with pancreatitis has not been described yet
[10, 11]. We are presenting the first case of true
SAA in a patient with chronic pancreatitis and
primary biliary cholangitis successfully treated
by surgical excision and arterial reconstruction.

CASE REPORT

A 74-year-old male patient was admitted to
our Institution for multidetector computed
tomography (MDCT) angiography. Prior to
admission, abdominal computed tomography
and ultrasonography showed SAA 31 mm in
diameter and left renal artery aneurysm (RAA)
12 mm. The patient denied any abdominal or
back pain. His past medical history included
hypertension and hyperlipidemia, two years
earlier radiofrequency ablation was performed
for persistent atrial fibrillation. He was also
previously treated for chronic pancreatitis and
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PHILIPS
Figure 1. Multidetector computed tomog-

raphy angiography; splenic artery aneurysm
-32mm

Figure 4. Intraoperative findings; resection
of splenic artery aneurysm - thin arterial wall
without thrombotic mass

primary biliary cholangitis. Echocardiography showed
regular findings with ejection fraction > 60% and aortic
and mitral valve mild insufficiency. All laboratory values
were within referent values including pancreatic enzymes
and parameters of kidney function.

Clinical examination showed regular pulses on low-
er extremities, ankle-brachial index was 1.0 on both
legs. MDCT arteriography (Philips®, 128 slice device,
Amsterdam, Netherlands) showed SAA 32 mm in diam-
eter (Figures 1 and 2) as well as left RAA 12 mm. Direct
contact between superior margin of the pancreas and the
aneurysmal sac was clearly visible (Figure 2).
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Figure 2. Multidetector computed tomog-
raphy angiography; splenic artery aneurysm
adherent to superior margin of the pancreas

Figure 5. Intraoperative findings; successful
splenic artery reconstruction by end-to-end
anastomosis

Figure 3. Intraoperative findings showing
splenic artery aneurysm

PHILIPS

Figure 6. Multidetector computed tomog-
raphy angiography; splenic artery after the
reconstruction

Surgical treatment of SAA was indicated while RAA
was treated conservatively. Prior to surgery, 24-hour Holter
monitoring was performed that revealed insignificant
number of supraventricular extrasystoles and occasional
first-grade atrioventricular block.

Following medial laparotomy, SAA was approached
through lesser sac (Figure 3).

Intraoperatively, close contact of SAA sac with the supe-
rior margin of pancreas was noted to which it was partially
adherent. Complete exclusion of SAA was performed fol-
lowed by end-to-end splenic artery anastomosis (Figures
4 and 5).
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Surgical procedure went uneventfully, still the first
postoperative day, due to low hemoglobin, abdominal pain
and suspected intrabdominal hematoma the patient was
returned to the operating room. Hematoma was evacu-
ated and the bleeding was taken care of from the supe-
rior margin of the pancreas. In the further postoperative
course elevated values of alpha amylase (1200 U/L) and
total bilirubin (120 mmol/L) were verified. Six days after
the procedure there was significant decrease of alpha-am-
ylase (350 U/L) values while total bilirubin was normal as
well as all other laboratory values. Histopathology showed
atherosclerotic degeneration of arterial wall with all three
layers presenting as true aneurysm. The patient was dis-
charged on the 13th postoperative day. After six months
follow up, the patient was doing well, all laboratory finding
were within the referent values. Two years after the surgery
control MDCT angiography showed regular findings after
SA reconstruction (Figure 6) without further progression
of RAA.

Ethics Committee of the Dedinje Cardiovascular Institute
approved this case - number 127/20. Informed consent has
been obtained from the patient for publication of the case
report and accompanying images.

DISCUSSION

SAA accounts nearly 60% of all visceral artery aneurysms
with overall prevalence of 1% [3]. SAA are up to four times
more common in females while overall incidence increases
to 10% in patients over the age of 60, and in patients with
portal hypertension [12, 13]. Spontaneous rupture is asso-
ciated with high mortality, up to 40% for true aneurysms,
and even 90% for PSAs [8, 9, 10]. In patients with intra-
peritoneal SAA rupture, acute abdomen and hypovolemic
shock, splenectomy and SA ligation are mostly performed
[14, 15]. Spontaneous rupture is more frequent in true
aneurysms > 2 cm making this diameter cut-off point for
surgical or endovascular treatment.

Pancreatitis, on the other hand, has been associated with
SA PSA development with high risk of rupture up to 40%
and mortality up to 90% [10, 16]. It has been proposed
that in the case of pancreatitis, pancreatic enzymes are
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responsible for destruction of arterial wall architecture and
disintegration of elastic tissues, leading to formation of
PSA [17]. Apart from direct damage of vascular structures
by severe inflammation, a longstanding pseudocyst may
also induce a PSA formation, by compression, ischemia or
vascular erosion from enzymes within the pseudocyst [18].

In the presented case, true aneurysm of SA was veri-
fied, that occurred due to repeated episodes of chronic
pancreatitis as evident contact was seen between the pan-
creas and aneurysmal sac, both, on computed tomography
imaging and intraoperatively, with SAA being adherent
to superior margin of pancreas. However, histopathology
tindings showed all three layers of arterial wall without any
thrombotic mass, which speaks in favor of aneurysm rather
than PSA of the SA. Local secretion of pancreatic enzymes
appears to have led to a weakening of the artery wall, loss
of elastic tissue and aneurysmal degeneration. Increased
incidence of SAA has been also reported in cirrhosis [19]
and the patient in the presented case was previously treated
for primary biliary cholangitis (cirrhosis).

As for the treatment options, surgical, endovascular or
conservative approach could be applied in the management
of patients with SAA, although endovascular treatment
might be followed by serious complications [20-23]. Open
surgery remains the gold standard for SAA treatment, al-
though endovascular treatment with coil embolization or
covered stenting and laparoscopic surgery are increasingly
used for SAAs treatment in recent years [2]. In case of
ruptured SAA, SA ligation and splenectomy could be jus-
tified, however, due to the important immune function
of the spleen, spleen-preserving surgery is recommended
whenever possible. In case of SAA that is sufficiently far
away from the hilum, as seen in the presented case, aneu-
rysm resection and direct arterial reconstruction with the
spleen preservation should be a priority.

This is the first case to describe a true SAA aneurysm
originated on the field of previous episodes of chronic pan-
creatitis and primary biliary cholangitis. Surgical treatment
including aneurysm resection and direct arterial recon-
struction with spleen preservation showed satisfactory
results.
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XMpPYpLIKK TPeTMaH aHeypu3Me InjeHaNHe apTepuje Kao nocaeauua XpoOHUYHOr
NaHKpeaTUTMCa U NPUMaPHOT BUANjapHOT XONAHTUTMCA Y3 OUYyBakbe Ce3nHe

Cno6opaH TaHackosuh'?, Mpeppar Majun'?, Muogpar Unuh', Mpegpar Matuh'2, Bnagumnp Kosauesuh'?, rop AtaHacumjeBuh’,

CpbaH babuh'2, HeHag WnujeBckin'>

"MHcTuTyT 33 KapanoBackynapHe 6onectu, [legutbe’, KnuHka 3a BackynapHy xupyprujy, beorpag, Cpbuija;

2YHneep3uTet y beorpagy, MegnunHcku pakyntet, beorpag, Cpbuja;

*MHCcTUTYT 3a KapAroBackynapHe 6onectu, legnme’, KnuHuka 3a paguonorujy, beorpag, Cpbuja

CAMETAK

YBog AHeypu3ma nujeHanHe aptepuje (AJIA) npeacTasiba
Tpehn y3poK cBUX aHeypu3mmn aboMeHa, HaKOH aHeypu3mMu
TpOYLUHE aopTe 1 UAWjaYHUX apTepuja, ca YKYNHOM npeBa-
neHumjom of 1%. [NNo3Harto je aa je naHKpeaTUTUC NoBe3aH ca
cTBapatbeM nceyfoaHeypusme J1A, Kao nocneama aectpykumje
apTepUjCKOr 31Ja NaHKPeacHM eH31MIMa, ajin NMoBe3aHOCT
naHkpeatuTnca n npase AJIA jow yBek Huje onucaHa. lNpukas-
yjemo npBu cnyyaj npae AJIA Kop 6onecHMKa ca XPOHUYHIM
NaHKPeaTUTCOM 1 MPUMaPHUM BUNMjapHUM XONAHTUTCOM,
YCMELHO PeLLeH XMPYPLIKOM eKL131joM, ANPEKTHOM PEKOH-
CTPYKLMjOM apTepuje 1 ouyBatbem cesmnHe.

Mpukas 6onecHnka CelameCceTYETBOPOrOAMLLHYN GONECHUNK
MYLLKOT NMofia NPUMIbeH je pau MynTuaeTeKTOPCKe KommjyTe-
pri3oBaHe Tomorpadcke aHrmorpaduje, a 36or cymme Ha AJIA
1 aHeypu3amy 6ybpexxHe apTepuje (ABA). lNpeTxoaHo je neveH
Of XPOHUYHOT NMaHKpeaTnT1Ca U MPYMapHOr bunnjapHor xo-
naHrutuca. Mo npujemy, KomnjyteprsoBaHa ToMmorpadcka ap-
Tepuorpaduja je nokasana npeuHuk AJIA 32 mm v ABA 12 mm,
npwu yemy je AJIA y ABMPEKTHOM KOHTaKTy ca roptOM UBULIOM
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naHKkpeaca. lHAMKoBaHo je xupypLuko nevere AJIA, ook je
ABA neuyeHa KoH3epBaTVBHO. /IHTpaonepaTnBHO je Bepudu-
KoBaHa AJIA agxepeHTHa 3a roptby MBULLY NaHKpeaca, HakoH
yera je yumrbeHa KOMMIETHa eKCKIy3Wja aHeypur3me v TepMu-
HO-TepMMHanHa aHactomosa JIA. Xuctonanoruja je nokasana
aTepoCKNepOoTCKY AereHepaLujy apTepumjckor 3uaa ca csa Tpu
CJ10ja, WITO rOBOPW Y NPWUAOT NpaBe aHeypu3me. [IBe rognHe
HaKOH onepaLyje, KOHTPOJHA KOMMjyTepr30BaHa ToMorpadcka
aHrvorpadwja je nokasana ypefaH noctornepaTvBHu Hanas, 6e3
name nporpecnje ABA.

3akspyyak OBO je npBu ciyyaj Koju onwcyje npasy AJTA, HacTa-
Ny Ha NoJby NPETXOAHUX €NN30Aa XPOHNYHOT NMaHKpeaTuTca
1 MpYMapHoOr bunujapHor XonaHrmTMca. XMpypLUKo leyerbe,
YKIbyuyjyhn pecekuyjy aHeyprame 1 AMPEKTHY PEKOHCTPYKLWjY
apTepuje y3 ouyBatbe Clie3nHe, NOKa3asno je 3ajoBosbaBajyhe
pesynTate.

KrbyuHe peun: aHeypuri3ma nvjeHanHe apTepuje; XPOHUYHMN

NaHKPeaTUTMC; MPUMapHX GUNVjapPHU XONAHTUTIC; XUPYPTija
ouyBatba Clie3nHe
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Arthroscopically assisted resection of overlooked
fracture of posterior talar process
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SUMMARY

Introduction The fractures of the posterior process of the talus are relatively rare injuries of the ankle. They
most frequently occur via the mechanism of the forced hyper plantar flexion and inversion. Sometimes
they are not initially diagnosed, since over 40% of cases of the fractures of the posterior process of the
talus are not seen in the initial radiography. The objective of this work is the review of the case study of
the arthroscopically treated unhealed fracture of the posterior process of the talus.

Case outline In our case report we present a 30-year-old male, professional soccer player, with a three-
month-long history of chronic pain in the region of the left ankle and heel and the fracture of the posterior

process of the talus.

Conclusion The work shows all the advantages of minimally invasive surgery — arthroscopic excision of
the fragment, quick recovery and returning to physical activities.
Keywords: the fracture of the posterior process of the talus; radiography of the ankle; arthroscopic

excision

INTRODUCTION

Talus has a complex anatomy since it is involved
in the formation of the tibiofibular, the talo-
calcaneal, and the talonavicular joint. About
60% of the talus surface is covered with joint
cartilage. The talus consists of a body, neck,
and head. Talus tissue is poorly vascularized,
which often leads to avascular posttraumatic
necrosis of the talus. The posterior process of
the talus is composed of the lateral tubercule,
the medial tubercule, and the groove for the
flexor hallucis longus (FHL) tendon. The lateral
tubercule, also known as the Stieda process,
is more posterior than the medial tubercule.
There are attachments for the posterior talo-
calcaneal and posterior talofibular ligaments
on the lateral tubercule. The medial tubercule
is usually smaller but varies more in size. It in-
cludes attachments for the posterior third of
the deltoid ligament superior and the medial
bundle of the talocalcaneal ligament inferior.
The joint surface which articulates with cal-
caneus is located under both tubercules [1, 2].

Mechanism of injury

There are two most frequent mechanisms of
injury to the posterior process of the talus. The
first one is the forced hyper plantar flexion and
inversion, which causes the direct pressure of
the lateral tubercule between the posterior edge
of the tibia and the posterior facet of the calca-
neus [2, 3]. The second mechanism of injury is
forced dorsiflexion and inversion, which leads
to the avulsion fracture of the lateral tubercule

(posterior talofibular ligament) [3]. Cedell [4]
described the avulsion fracture of the postero-
medial tubercule during forced pronation and
dorsiflexion of the foot. The rarer mechanism
is the direct trauma of the posteromedial facet
by impingement of the sustentaculum during
supination and forced dorsiflexion with injuries
caused by high intensity forces [5].

Diagnosis and clinical features

The diagnosis is made via clinical features and
imaging procedures. Swelling and pain in the
posterior side of the ankle are usually present,
and a positive talar impingement test, with the
pain increasing during the active movements
of the thumb toe flexion and extension. In a
clinical examination, palpation is extremely
significant in the posterior talar process as
well as apprehension test with great toe flex-
ion (FHL) in order to differentiate it from an
ankle sprain [3].

The standard radiography of the ankle is a
routine procedure (anteroposterior, mortise
and lateral view) [6]. Sometimes Ebraheim
X-ray is necessary when standard radiography
is insufficient. They are angled beams with
external rotation of 45°and 70° [7]. In more
than 40% of cases, the fracture of the poste-
rior process of talus is not registered in initial
radiography. In such cases, when difficulties
are persistent, it is necessary to do computed
tomography (CT) and magnetic resonance im-
aging (MRI). CT and MRI are not needed both,
but on CT we could see position of fractured
fragments and the relationship between them,
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Figure 1. Computed tomography and magnetic resonance imaging showed posterior talar

process fracture

Figure 2. Arthroscopic excision of the posterior process of the talus

and on MRI we could see if there is damage to the soft
tissue, especially the FHL tendon [8].

Fractures of the posterior process of the talus
Fractures of posterolateral process (Shepherd fracture)

Fractures of the posterolateral process can be mistaken
for an os trigonum, which develops as a consequence of
secondary ossification when the fusion with the talus
body fails. The differentiation between the fracture of the
posterolateral process of the talus and os trigonum can be
performed via CT and nuclear magnetic resonance diag-
nostics. The clinical picture of the Shepherd fracture can
be very similar to an ankle sprain. It differs in the pain
during movements in the subtalar joint and the passive
movement of the FHL tendon.

Fractures of the posteromedial process of the talus
(Cedell fracture)

Cedell [4] first described the fracture of the medial part of

the posterior process of the talus. It can also be mistaken
for an ankle sprain if the posteromedial pain is ignored.
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Figure 3. The free body was removed
through the posteromedial portal

Fractures of the posterior process of the talus

The fractures of the entire posterior process of the talus are
very rare. There are only several described cases [9, 10].

The aim of this work is the case study of the unhealed
fracture of the posterior process of the talus with a profes-
sional footballer. The applied method of treatment — ar-
throscopic excision of the bone fragment of the posterior
process of the talus — was chosen as a recommended surgi-
cal treatment in the modern orthopedic surgery.

CASE REPORT

A 30-year-old male, professional footballer with a three-
month-long chronic pain in the region of the left ankle
and heel was examined in our hospital for the first time in
August 2018 when he was sent to additional CT and MRI di-
agnostics (Figure 1). The examination revealed the presence
of posteromedial pain on palpation and a positive FHL test.
Prior to this, he had been treated with physical procedures in
another hospital, after the injury by a distortion mechanism
in April of the same year. CT and MRI diagnostics revealed
anonunion fracture of the posterior process of the talus and
an indication for surgical treatment was set.

The surgery was performed in the conditions of block
anesthesia and tourniquet control (280 mmHG) with the
patient in prone position. After the surgical field cleaning
and preparation, posteromedial and posterolateral portals
were created at the level of the lateral malleolus top, me-
dially and laterally in regard to the Achilles tendon. The
arthroscope, 4 mm in size, was inserted through the pos-
terolateral portal, and shaver was inserted through the pos-
teromedial portal. After debridement had been performed,
a free body by fibrous tissue, i.e., the broken fragment of
the posterior process of the talus fixed, was discovered
(Figure 2). The free body was then removed through the
posteromedial portal (Figure 3). After irrigation, both
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portals were closed. Antibiotic and thromboprophylaxis
therapy were conducted with the patient according to the
protocol (cefazolin 1 g in bolus administered intravenously
and nadroparin 0.4 ml subcutaneously 1 x 1 until the 21st
postoperative day).

The patient was suggested physical therapy after the
discharge, which he conducted completely.

Two weeks after the surgery, at the control examination,
the patient was free of any difficulties and with the full
range of motion of the left ankle, the FHL test was negative,
without any pain posteromedially.

Written consent for publication of this this case report
and any accompanying images has been obtained by the
patient’s family member.

DISCUSSION

The fracture of the posterior process of the talus is an in-
frequent injury difficult to notice by radiography and is
frequently overlooked. The treatment of the fracture of
the posterior process of the talus are the following: restor-
ing the talus anatomy which prevents a later nonunion of
bones or posterior impingement syndrome. Non-displaced
fractures of the posterior process of the talus are treated
by immobilization in a period of six to eight weeks. With
displaced fractures of the posterior process of the talus,
surgical treatment is recommended depending on the frag-
ment size (osteosynthesis or excision) [11, 12]. Surgical
treatment can be performed by open reduction and in-
ternal fixation or the excision of the bone fragment of the
posterior process of the talus. Posterolateral or postero-
medial approaches can be used for this surgery depending
on the localization of the bone fragment. In both of these
approaches, surgical trauma is significant due to the deep
position of the posterior process in the posterior aspect
of the ankle. The complications of an open surgery are a
non-healing wound, considering the region, and a greater
possibility of infection [13, 14].

Many patients who are treated non-surgically need sur-
gical treatment later because of the fracture nonunion or
tarsal tunnel syndrome. Consequently, Swords et al. [15]
recommend acute excision of the posterior process of the
talus. Due to significant surgical trauma in open surgery,
these arthroscopic surgical techniques are being increas-
ingly applied.
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Arthroscopic surgery is a minimally invasive surgery
with two small portals posterolaterally and posteromedially
in regard to the Achilles tendon at the level of the posterior
process of the talus [16]. In an arthroscopic procedure, the
complications may be damage to neurovascular structures
in the posteromedial compartment, the branch of the pos-
terior tibial artery, the lateral and medial plantar nerve, and
an injury to the FHL tendon [17]. In our case, an excision
of the bone fragment was performed arthroscopically.

American Orthopaedic Foot and Ankle Society
(AOFAS) rating score is a clinical score that evaluates the
function of the ankle and foot before and after treatment,
where the maximal score of 100 corresponds to the normal
function of the ankle. In our case, after the arthroscopic
removal of the posterior process of the talus, AOFAS score
was 96.3, and before the surgery it was 60.5.

The use of the arthroscopic method of treatment of this
injury is on the increase nowadays because of all of the
advantages of minimally invasive surgery [18, 19, 20]. In
their study, Zwiers et al. [21] followed 410 patients treated
by open or endoscopic treatment methods. They proved
that the arthroscopic treatment of the fracture of the pos-
terior process of the talus enables significantly faster re-
covery and returning to sports activities (15.9 weeks with
open surgery and 7.2 weeks with arthroscopic surgery).
They also proved that major and minor complications are
less frequent (15.9% with open surgery vs. 7.2% with ar-
throscopic surgery) and that the AOFAS score is higher in
patients treated with arthroscopic method compared to pa-
tients treated with open surgery. Fractures of the posterior
process of the talus are injuries which appear with younger
physically active persons. These fractures can sometimes
be overlooked due to poor radiography signs. This frac-
ture can be diagnosed late, and can give nonunion, pseu-
doarthrosis, and a consequential posterior impingement
syndrome. CT of the ankle must be performed with all
suspicious cases. If the fracture is diagnosed late, or the
bone fragment is too small, the arthroscopic excision of
the bone fragment of the posterior process of the talus
is recommended. Osteosynthesis can be performed in
acute trauma and if the fragment is large enough. In such
cases of late diagnosed fractures, we suggest arthroscopic
excision of the fragment as a preferred method and not
osteosynthesis.
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ApTPOCKOMNCKU acucTMpaHa pecekumja npesuheHor npenoma 3agrer HactaBKa

Tanyca

bpaHncnas Kpusokanuh', bojaH byksa', laHuno Jepemuh? Hemarba JoBaHosuh?, Qunun MarsKoBuh?

'YHuep3utet y beorpazy, MeguumHckn dakynteT, beorpag, Cpbuja;

2MHcTuTyT 3a opToneaujy,barmua’, beorpag, Cpbuja

CAMETAK

YBogp lpenomu 3agHer HacTaBKa Tasyca Cy penaTvBHO peT-
Ke noBpefe cKouyHor 3rnoba. Hactajy Hajuelwhe mexaHn3mom
dopcupaHe nnaHTapHe ¢nekcunje n nHeep3uje. NMoHekap ce
WHWLMjAJTHO He [njarHoCTUKYjy, jep ce npeko 40% cnyyajeBa
npenoma 3aarer HactaBKka Tanyca He BUAW Ha MHULMjanHUM
paguorpadujama.

Linmb oBor paga je npukas ciyyaja apTpOCKONCKN NeYeHOr He-
Cpacor npenoma 3agmer HacTtaBKa Tayca.
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Mpukas 6onecHuKa Y Hallem npuKasy 60necH1Ka NpuKasani
CMO MNPesoMm 3aiHber HacTaBKa Tanyca Kof TPUAECeTOroAnLIHEr
MyLUKapaLa, npodecroHanor dyadanepa, ca XpOHUYHUM 60110M
Koju Tpaje Tpy MeceLia y Mpefeny NEBOr CKOUHOT 3r106a v neTe.
3aksbyyak Pag nokasyje npeHOCTU MUHUMANTHO MHBa3UBHE
X1pypruje — apTpoCKoncKe ekcumsmje dparmeHTa, 6pxm ono-
paBak 1 Bpaharbe GU3NYKIM aKTUBHOCTVIMA.

KrbyuHe peuu: npenom 3agmer HacTaBKa Tanyca; paguorpa-
duja ckouHor 3rnoba; apTPOCKOMCKa eKcLM3ja
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Breast implant rupture 37 years after breast
augmentation

Marko Jovi¢, Ivan Radosavljevi¢, Jovan Mihaljevi¢, Jelena Jeremi¢, Milan Jovanovic¢

University of Belgrade, Faculty of Medicine, University Clinical Center of Serbia, Clinic for Burns, Plastic
and Reconstructive Surgery, Belgrade, Serbia

SUMMARY

Introduction Silicone implants have been used ever since the second half of the 20th century. Over
that period, several generations of implants have been developed that differed in thickness of the shell
and viscosity of the silicone gel. Development of these generations of implants was accompanied with
different complication rates. The first-generation implants had the lowest tendency to rupture, but were
more prone to capsular contracture and calcification formation.

Case outline An 81-year-old female patient had her silicone implants placed in 1983. After a chest injury
in 2015, on the lateral aspect of the left breast a tumefaction becomes palpable and she complains of
pain. She denied any subjective problems before the injury. After pertinent diagnostic procedures and
clinical examination, silicone implant rupture was suspected. Surgical findings confirmed ruptures of
both implants so that they were extracted, capsulectomy was performed and the surrounding tissue
imbibed with silicone removed. Samples were sent for histopathological examination.

Conclusion Implant rupture is one of late complications of breast augmentation. The incidence of rup-
tures has changed with development of newer generations of silicone implants. We believe that our
patient had the first-generation silicone implants, knowing the time of their placement to the occurrence
of symptoms and macroscopic appearance of the shell after extraction. The fact is that these implants
have proved to be very durable, but regardless of the lack of symptoms, current guidelines recommend
regular screening for rupture, while possible preventive extraction, particularly in case of so old implants
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INTRODUCTION

Augmentation mammoplasty is a surgical proce-
dure where the use of silicone implants or trans-
fer of fatty tissue result in breast enlargement,
regaining of the volume or achieving the desired
shape [1]. Augmentation mammoplasty is one
of the most commonly performed procedures
in esthetic surgery worldwide. Since 2006 it has
been the most commonly performed esthetic
operation in the US. In 2019 only in the US 2.3
million esthetic operations were performed, ex-
cluding minimally invasive procedures. Out of
these, 193,073 were augmentation mammoplas-
ties, accounting for 8% of the total number [2].

Silicone implants have been used for over
half a century. Generations of implants have
been developed that differed in thickness of
the shell and composition of the filling [3].
Complications after breast enlargement can be
classified into early and late. Early complica-
tions include infection, asymmetry, hematoma,
seroma, pain, altered sensations. Late compli-
cations include change of implant position,
implant rupture, contracture and other [4, 5].
Implant rupture most commonly results from
the implant age, trauma or can occur due to
iatrogenic damage [6]. Silicone implant rupture
could potentially require surgical treatment

with extraction of the ruptured implant.
Depending on whether it is an asymptomatic or
symptomatic rupture, treatment options should
be discussed with the patient while present-
ing the potential benefits, risks, and costs of
implant removal. Patients with asymptomatic
rupture should be presented with a choice be-
tween continued periodic imaging or surgical
treatment [3], while those with symptomatic
rupture should be advised to undergo surgi-
cal treatment in order to eliminate subjective
symptoms or additional clinical problems [3].
Treatment of other complications that can po-
tentially develop as a result of rupture and im-
bibition of the surrounding tissue with silicone
gel could also be required. The purpose of this
report is to describe a potential longevity of
older breast implant generations and absence of
symptomatic rupture in the presented case for
more than 37 years, with highlighting screen-
ing, diagnostic and treatment options.

CASE REPORT

An 81-year-old female patient was admitted to
the Clinic for Burns, Plastic and Reconstructive
Surgery of the University Clinical Center of
Serbia in August 2020 complaining of pain and
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Figure 2. In the upper left quadrant, there was a tumefaction of about

5% 5 cm, insensitive to palpation, partially fixated, of hard consistency,
without signs of inflammation present

presence of tumefaction in the area of her left breast. Her
medical history revealed that she had breast implants placed
in 1983 for augmentation purposes. She said that she had fell
five years previously and injured her chest on the left. Ever
since, she could feel a tumefaction of about 1 x 1 cm that
had gradually grew. Clinical examination revealed breast
asymmetry (Figure 1). In the upper left quadrant there was
a tumefaction of about 5 x 5 cm, insensitive to palpation,
partially fixated, of hard consistency, without signs of in-
flammation present (Figure 2). Mammography suggested
signs of herniation of the implant towards the axillary exten-
sion, i.e., differential diagnosis suggested a rupture. The right
implant also had uneven edges. Ultrasound scan revealed
blurred lines of the capsule in the external quadrant of the
left breast above which there was a hyperechogenic area that
was suggestive of imbibition of the surrounding tissue due
to extravasation of the implant filling. In the upper external
quadrant of the left breast, there was a non-homogenous
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Figure 3. Both implants, both connective tissue capsules and silicone
imbibed surrounding tissue were removed

Figure 4. Postoperative follow-up

area with mildly affected tissue architecture, 26 x 14 mm,
along the implant itself. Towards the axillary extension of
the left breast an oval discrete structure, about 68 x 46 mm,
suggestive of herniated part of the implant is seen.

On the basis of mammography, echotomography and
clinical examination, surgical treatment was indicated.
Both implants, both connective tissue capsules and sili-
cone imbibed surrounding tissue were removed (Figure
3). The tissue was sent for histopathological examination.
The results verified the presence of hyalinized capsule with
calcifications and multinuclear giant cells filled with polar-
ized foreign matter (silicone). On follow-up, the patient
was overall satisfied with the outcome (Figure 4).
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We confirm that we have read the journal’s position on
issues involving ethical publication and affirm that this
work is consistent with those guidelines.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards. Written consent to
publish all shown material was obtained from the patient.

DISCUSSION

A rupture can be intracapsular or extracapsular. Normal
body reaction to the presence of an implant as a foreign
body is to produce a fibrous tissue capsule in order to
limit it. Intracapsular rupture refers to spilling of the
content within the fibrous capsule. With leaking of the
content beyond the fibrous capsule limits, it becomes an
extracapsular rupture. An extracapsular rupture enables
further spreading of the content and imbibing of the sur-
rounding tissues. Possible symptoms of a rupture include
breast asymmetry, change in the size, shape and firmness
of breast, pain, palpable changes, when a rupture is symp-
tomatic. Signs and symptoms of a silicone implant rupture
usually develop later, due to slow leaking of silicone due to
its higher density and lack of absorption. In most patients
a rupture is not accompanied with any major signs and
symptoms and is accordingly called a “silent” i.e., asymp-
tomatic rupture [2]. Silicone implants are classified into
generations on the basis of development of the external
shell and gel material they are filled with.

The first generation was used in the sixties and seven-
ties. These implants had a thick shell and highly viscous
gel, resulting in very firm and long-lasting implants. The
incidence of ruptures was low, but the incidence of capsu-
lar contracture and calcification was high [7]. The second
generation was designed with much thinner external shell
and less viscous silicone gel. As a result of these design
changes the incidence of rupture was much higher and was
combined with the “silicone bleeding” phenomenon, i.e.,
leaking of silicone into the surrounding tissue through the
shell itself due to increased fluidity of the implant filling [8,
9]. High incidence of ruptures resulted in discontinuation
of use of this generation of implants. The third generation
of implants was used from late eighties to 1992 when the
Food and Drug Administration (FDA) moratorium on the
use of silicone implants came into force [10]. After perti-
nent trials the moratorium was lifted in 2006 and in the
meantime two more generations of breast were developed,
which are currently used [7].

In the management of symptomatic and asymptomatic
patients several diagnostic modalities can be used in evalu-
ation of a potential implant rupture. These are: (magnetic
resonance imaging) MRI, ultrasound, computed tomog-
raphy, mammography with initial clinical examination.
Clinical examination on its own is not an adequate method
in assessment of a suspected rupture. MRI is broadly rec-
ommended and accepted diagnostic method worldwide.

‘ DOI: https://doi.org/10.2298/SARH210401069)
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Numerous studies have established its sensitivity and speci-
ficity in detection of implant ruptures at 72-94% and 85-
100%, respectively [11, 12, 13]. The latest FDA recommen-
dations relating to screening of implant patients specify the
following: for asymptomatic patients, the first ultrasound
or MRI should be performed at 5-6 years postoperatively,
then every 2-3 years thereafter; for symptomatic patients
or patients with equivocal ultrasound results for rupture
at any time postoperatively, an MRI is recommended [14].
Patients with asymptomatic rupture are presented with a
choice between continued periodic imaging or surgical
treatment [3], Due to the absence of scientific evidence to
clearly support the benefit of removing an asymptomatic
ruptured implant, the decision about whether or not to
do so should be left to the patient [3]. In case of symp-
tomatic ruptured implant patients should be motivated to
undergo surgical treatment in order to eliminate subjec-
tive symptoms or additional clinical problems [3]. Surgical
treatment implies implant extraction with complete cap-
sulectomy. In the reported case, convincing clinical find-
ings accompanied with ultrasound and mammography
were sufficient to suspect ruptures and indicate surgical
treatment. The implants were removed on both sides also
complete capsulectomy was performed with removal of
the surrounding tissue imbibed with silicone. It was also
noted that the right breast, preoperatively without signs
or symptoms, also had some silicone gel in the capsule,
together with connective tissue and macroscopically vis-
ible calcification. The patient in this particular case had
an almost 40-year-old implant. We believe that these were
first generation implants, having the patient’s history, age,
late occurrence of symptoms of rupture and macroscopic
appearance of implants after extraction [7]. We report this
case to show that even in almost 40-year-old implants the
symptoms of rupture need not necessarily develop, hav-
ing the macroscopic appearance of her right breast and
absence of subjective symptoms relating to the right breast.
Also, the absence of symptoms did not correlate with the
local and microscopic finding inside the right breast cap-
sule. It remains to be answered how long the patient would
remain symptom-free and without any further potential
complications if she had not suffered the left breast injury,
as described above. The case report supports a possible
need for a higher compliance with the United States FDA
recommendations relating to periodic screening in order to
identify asymptomatic ruptures and other implant-related
complications, especially in older generation silicone im-
plants. It is undeniable that throughout the years, breast
implant technology has evolved, nevertheless implant rup-
ture with intracapsular and extracapsular silicone leakage
continues to be a problem plastic surgeons face in everyday
practice. The impact of symptomatic and asymptomatic,
particularly extracapsular implant rupture should be inves-
tigated further to learn more about development of further
complications, overall health of patients alongside with
further investigation of diagnostics, screening and man-
agement options for such complications.
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PynTtypa umnnaHTtata 37 roguHa nocne ayrmeHTauuje rpyau

Mapko JoBuh, ViBaH Papgocasmesuh, JoaH Muxamesuh, JeneHa Jepemuh, Munan JoBaHoBuh
YHuBep3wuTet y beorpagy, MeguumHcku dakyntet, YHMBep3uUTeTCKM KNMHUYKK LeHTap Cpbuje, KnuHrka 3a onekoTuHe, NnacTuyHy n

PEKOHCTPYKTUBHY Xupyprujy, beorpag, Cpbuja

CAXETAK

YBop CUIMKOHCKM MNNaHTaTX y ynoTpebu cy of Apyre nosno-
BUHe 20. BeKa. TOKOM TOr nepuoja pa3BujeHo je BuLle reHepa-
LMja MMMJIaHTaTa Kojyi Cy Ce pa3fiIMKoBanu Ha OCHOBY feb/bUHe
Kancyne 1 BUCKO3HOCTW CUAIMKOHCKOT rena. Kpo3 pa3Boj reHe-
pauuja MMnIaHTaTa, Merana ce 1 y4yecTanocT KoMmavKauwja.
MimnnaHTaTv NpBe reHepavmje Nokasany Cy Hajmarby TeHaeLunjy
Ka pynTypw, anu cy 6unu CKnoHuju KancynapHoj KOHTPaKTypu
1 dopmmpary Kanundukara.

Mpukas 6onecHuka MaunjeHTKMHba cTapa 83 rogrHe yrpaguna
je cunukoHcke umnnaHTate 1983. rognHe, a 2015. roguHe je
rnana 1 nospeawsa ieBy CTpaHy rpyaHor Kowwa. HakoH nospeae
[orna3w 1o nojase nannabunHor TymedakTa y npegeny ese foj-
Ke npaheHor 6onoBuMa. [Npe noBpehrBatba Hermpa NocTojarbe
MKaKBUX Cy6jeKTUBHIX Tero6a. [JujarHoCTNYKMM npoLiesypama
N KNVHUYKUM MPernefom NocTaB/beHa je CyMiba Ha pynTypy
CUNUKOHCKOT UMaHTaTa. OnepaTnBHIM Hanasom notepheHa
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je pynTypa oba UMnnaHTaTa, Te je yunkbeHa ekcTpakLymja cunm-
KOHCKVMX MMMJIaHTaTa, KancynekTomuja 1 yknakarbe OKOSTHOT
CUIMKOHOM MMBMOMpPaHOT TKMBa, @ NpenapaTu cy Nociatu Ha
XMCTOMATOJOLLKY aHanu3y.

3akspyyvak Pyntypa nmnnaHtata npeAcraB/ba jefHy Of Kac-
HVIX KOMNAUKaLmja ayrmeHTaLuje rpyan. Yuectanoct pyntype
Metbasa ca pa3BojeM reHepauuja CUIMKOHCKMX UMMNaHTaTa.
Muwsberba CMO Aa Cy Kog Halle nauujeHTKukbe yrpaheHn cu-
NIVMKOHCKM UMMAHTaT NpBe reHepauuje, y3aumajyhu y 063mp
BpeMe NPOTeKO Off 1XOBe YrpaAhe A0 NojaBe CUMMTOMA U1
MaKpPOCKOMCKM U3rnep OfHe HakoH ekcTpakuuje. YnrbeHnua je
[Ja Cy ce OBV UMMaHTaTV MoKa3anu Kao BeoMa U3[PXK/bUBK, ann
6e3 0631pa Ha M30CTaHaK CMMTOMa, MPeMa CaBPEMEHVM Npe-
nopykama caBeTyje ce pefjoBaH CKPUHUHT 11 eBeHTYyaslHa npe-
BEHTMBHA €KCTpaKLiMja, MOroToBy OBAaKO CTapyX MMMJIaHTaTa.
KrbyuHe peun: pynTypa nmnnaHTata; CUIMKOHCKN MMMIaHTaTy;
ayrmeHTauuja rpyam
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Herpes zoster in an immunocompetent infant with a
history of varicella in early infancy and after a minor
injury — case report and literature review

Jovana S. Dimi¢', Boris Jegorovic?

'University Children’s Hospital, Belgrade, Serbia;
2University Clinical Centre of Serbia, Prof. dr Kosta Todorovi¢ Clinic for Infectious and Tropical Diseases,
Belgrade, Serbia

SUMMARY

Introduction Chickenpox is a common pediatric disease, while herpes zoster (HZ) is rare among chil-
dren, especially among infants. HZ in infancy may appear after intrauterine or postnatal infection with
varicella-zoster virus (VZV). We report on a case of HZ in an immunocompetent infant who had a history
of chickenpox in early infancy.

Case outline A seven-month-old male infant was presented with skin changes in the left T1 and T2
dermatomes. Skin changes appeared eight days after the infant had a mild left-arm traction injury. The
patient’s medical history revealed that he had a mild form of chickenpox at the age of three and a half
months. After the clinical diagnosis of HZ was made, he was treated with oral acyclovir 20 mg/kg every
six hours for five days and had complete recovery without any sequelae.

Conclusion Risk factors for pediatric HZ are immunosuppression and chickenpox during the first year of
life. Local trauma is a reported risk for VZV reactivation among adults. To our best knowledge, our case
is the first reported pediatric case in which the injury of the left arm precedes HZ appearance. Routine
vaccination against chickenpox may be an important preventive measure because herd immunity will
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protect infants and immunocompromised children from getting chickenpox and thus HZ.

Keywords: herpes zoster; infants; trauma

INTRODUCTION

Herpes zoster (HZ), also known as shingles,
occurs as a result of reactivation of varicella-
zoster virus (VZV) which persists in latent
form within sensory ganglia after primary in-
fection. HZ is rare in immunocompetent chil-
dren. In the first year of life, HZ may appear as
a consequence of intrauterine infection or after
birth due to postnatal infection with VZV. We
report a case of HZ in an immunocompetent
infant who had a history of chickenpox in early
infancy. We also review the literature on risk
factors for the development of HZ infection in
children.

CASE REPORT

A seven-month-old male infant was presented
to the outpatient clinic with a three-day history
of skin changes in the left armpit and left up-
per arm. Skin changes appeared eight days after
the child had a mild left-arm traction injury.
The injury happened on the same day when
the child received the vaccine against hepatitis
B. Radial head subluxation was diagnosed by
an orthopedic surgeon who performed a re-
duction maneuver in the outpatient settings
after which the infant regained full mobility of

the arm. The patient’s medical history revealed
that he had been a full-term normal delivery
with a birth weight of 2.9 kg. At the neonatal
ward, complete blood count and routine blood
biochemical analysis were performed and the
results were as follows (normal range for age is
shown in parentheses): leukocyte 18.9 x 10°/L
(5-21 x 10°/L), hemoglobin 185 g/L (135-195 g/L),
platelet 330 x 10°/L (150-450 x 10°/L). The
differential leukocyte count showed 48% of
neutrophils (19-49%), 3% of bands (0-15%),
35% of lymphocytes (26-36%), 14% of mono-
cytes (7-18%), 0% of both basophils (0-1%)
and eosinophils (0-1%). Blood levels of glu-
cose, urea, creatinine, total protein, albumin,
total and direct bilirubin, sodium, chloride,
potassium, calcium, aspartate transaminase,
alanine transaminase, and C-reactive protein
were normal. The infant was breastfed for the
first five months of life. He was fully vaccinat-
ed according to schedule (including Bacillus
Calmette-Guérin vaccine at the neonatal ward,
which is part of a routine vaccination program
in Serbia) and he did not experience any vac-
cine side effects. He had a mild form of chick-
enpox with around 50 skin changes and with
no accompanying fever at the age of three and
a half months. As an epidemiological risk fac-
tor, parents reported indoor gatherings with
friends and family two weeks before varicella



Herpes zoster in an infant after an injury

Figure 1. Initial clinical presentation of the patient with papules,
vesicles, and crusts within left T1 and T2 dermatomes

eruption, but the definitive source of the infection re-
mains unknown. The infant’s mother had chickenpox at
age of eight years. Also, the mother was tested for HIV and
TORCH pathogens during the first trimester of pregnancy
and all tests were negative. The rest of the past medical
history was unremarkable.

On physical examination, the infant’s weight was 8100
g (at the 40th percentile) and his length was 70 cm (at the
65th percentile). There was polymorphic rash (papules,
vesicles, and crusts) in dermatomes T'1 and T2 (Figure 1).
The infant was slightly irritable while the rest of the exami-
nation was normal. At that time, his complete blood count
was as follows (normal range for age is shown in parenthe-
ses): leukocyte 14.25 x 10°/L (6-17 x 10°/L), hemoglobin
116 g/L (109-138 g/L), platelet 412 x 10°/L (150-450 x
10°/L). The differential leukocyte count was: neutrophils
18.7% (23-66%), lymphocytes 72.5% (18-60%), monocytes
5.03% (5-13%), basophils 0.37% (< 2%), eosinophils 3.4%
(< 6%). We established the diagnosis of HZ based on clini-
cal presentation and medical history.

The infant received treatment with oral acyclovir 20 mg/
kg every six hours for five days. Ten days after the start of
treatment all skin changes became crusts (Figure 2). At the
next follow-up visit, four weeks after diagnosis, complete
resolution was noticed. In the six months follow-up time,
there were no sequelae, his psychomotor development was
normal and he did not suffer from any other infection
during this period.

Parents provided written consent to report the case of
their child.

DISCUSSION

Primary infection with VZV causes varicella, also known
as chickenpox. Chickenpox is a disease of childhood with >
90% of individuals tested being seropositive by 10 years of
age in most countries [1]. In Serbia, where vaccine against
VZV is not part of the routine vaccination schedule, the
percentage of seropositive results increases from 41.2% in
the age group of 1-4 years to 92.7% in the age group of 15
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Figure 2. Clinical appearance at the follow-up visit 10 days after the
start of treatment

to 19 years [2]. The seroprevalence among infants young-
er than one year is 75% which is higher than in the age
group 1-4 years, probably due to the presence of passively
transplacental transfer of maternal antibodies [2]. During
the first year of life infection with VZV can be acquired
transplacentally (if the mother was seronegative before
pregnancy and acquire the infection during pregnancy)
or after postnatal exposure. Regarding postnatal exposure,
infants born from seropositive mothers are at lower risk
to contract varicella in the first few months after birth.
However, if an infant develops the disease, he/she will have
a mild form of the disease or subclinical infection because
of transplacentally transferred maternal VZV-specific an-
tibodies, as was the case in our patient [3].

After primary infection settles down, the virus remains
latent in sensory nerve ganglia. The reactivation of the la-
tent virus manifests as HZ. The triggers for reactivation are
still not well understood, but declining VZV-specific cell-
mediated immunity plays an important role. The known
risk factors for the appearance of HZ are immunocom-
promising states such as malignancy (especially leukemia
and lymphoma), HIV infection, organ transplantation, use
of immunosuppressive medications (e.g., chemotherapy
agents, corticosteroids), and chronic diseases [4, 5].

The overall incidence of HZ among children younger
than 18 years of age was estimated to be 74 per 100,000
person years [6]. The incidence among unvaccinated chil-
dren younger than five years is 20 per 100,000 person years
[7]. The incidence of HZ among vaccinated children is 78%
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lower than among unvaccinated children and the incidence
among immunocompetent children was 5-6 times lower
than in immunocompromised children [6]. A higher risk
for HZ was found in children who had chickenpox dur-
ing their first year of life [6]. The probable cause is that
immature adaptive T-cell responseis less able to withhold
VZV in the latent state [8]. In countries where vaccine
against chickenpox is a part of the routine vaccination
schedule, the trend of decreasing HZ incidence among
unvaccinated children was noted. It is likely due to a lack
of primary VZV infection resulting from herd immunity
in a highly vaccinated population [6]. In children who had
chickenpox during the first year of life, the duration of
latency ranges 8—142 months, which is significantly longer
than 3.5 months of latency as it was in our case [9]. The
probable cause of this early virus reactivation was a minor
injury to the left arm. Studies on adults showed the associa-
tion between HZ and trauma at the HZ site and the effect
was rapid peaking in the first week after trauma, which is
consistent with our case [10, 11]. Although injury-induced
VZV reactivation is not well understood, the probable
mechanism is excessive stimulation of the sensory nerve
which triggers reactivation of the latent virus in the sen-
sory ganglion. Another possible mechanism may be local
immunity impairment by direct trauma and subsequent
immune escape of latent virus [10]. Reactivations of VZV
after different types of vaccines (vaccine against influenza,
hepatitis A, rabies, Japanese encephalitis, and COVID-19)
were described in adult patients, but to the best of our
knowledge HZ after hepatitis B vaccine was not reported
yet [12, 13, 14]. Immunomodulation after hepatitis B vac-
cine was observed, but there is weak evidence that hepatitis
B vaccine contributed to VZV reactivation in our case [15].

HZ can be a manifestation of cellular or combined im-
munodeficiency. Our patient did not fulfill any of the clini-
cal criteria, which would indicate the need for diagnostic
evaluation for primary immunodeficiency [16]. Also, he
did not have risk factors for acquired immunodeficiency
(e.g., immunosuppressive therapy, malignancy).

The most frequent skin localization of HZ in children
is thoracic dermatomes, as it was in our patient [17, 18,
19]. Classical clinical presentation of HZ in an immuno-
competent child includes the appearance of papules and
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Xepnec 30cTep Kog UMYHOKOMMNETEHTHOT 040jUYeTa Noc/ie nNake nospeae ca
aHamMHe30M 0BYUjUX 6orniba Y paHOM 0A0jeHaYKOM Y3pacTy — NpUKa3 601ecHUKa

W nperneg, autepartype

JosaHa C. lumunh’, bopuc Jeroposuh?
'YHuBep3uTeTCKa fievja KnnHKKa, beorpag, Cpbuja;

YHnBep3UTETCKM KNUHUYKM LieHTap Cpbuje, KnuHuKa 3a nHdekTBHe 1 Tponcke 6onectn ,Mpod. ap Kocta Togoposuh’, Beorpag, Cpbuja

CAXETAK

YBop OBuvije 6orume cy yecta 601ecT y negujatpujckom ys-
pacTy, AOK je xepnec 3ocTep (X3) pefak Ko Aelie, a U3y3eTHO
pepak Kof ofojuyagun. Y ogojeHaykom nepuogy X3 ce moxe
jaBUTK Kao nocneanLa NHTPayTePUHE NN NOCTHATANHE UH-
deKumje BUpycom Bapuyena-3octep. Mpurkasanu cvo ciyydaj X3
KO MMYyHOKOMMETEHTHOT Ofj0jueTa Koje je npenexano oBunje
60rvtbe y paHOM Ofl0jeHauKoM nepuomy.

Mpukas cnyyaja MyLiko ofojue y3pacta cefam meceLy npe-
rnefaHo je 36or KOXKHUX MpomeHa y pernju T1 1 T2 gepmaTtomMa
neBo. KoxxHe NpomeHe Koje oaroeapajy X3 cy ce nojasue ocam
[laHa HaKOH LUTO je 0f0juYe MMANOo Matby TPaKLIMOHY NoBpeay
neBe pyke. /13 nnyHe aHamHe3e ca3Hanu cMo Aa je oaojue
MMaso oBumje boruntbe y y3pacTy of Tpu v no meceua. HakoH
LUITO je KNMHNYKM NOCTaB/beHa AnjarHo3a X3, ofojuye je neyeHo
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OopanHoM NprMeHOM aurKnosupa y aosun 20 mg/kg Ha wect
CaTV TOKOM MeT faHa U MOTNYHO Ce ONopaBuIio, 6e3 NKaKBUX
nocneguua.

3akmpyuak OakTopu pr3rKa 3a nojaBy X3 Kog AeLie Cy cTake
MMyHOCYMpecuje 1 oBurje 6orvme y NpBoj roAvHY X1BOTA.
Kop onpacnuix ce Kao jegaH of dakopa priavka HaBOAM NpeT-
XofHa Tpayma y peruju X3. [pema Halwmum ca3Hakb1ma, OBO je
NPBM ONMcaH cnyyaj X3 y ofojeHauykoM y3pacTy rae je noBpesa
neBe pyKe NpeTxofuna nojasu X3 1 BepoBaTHO 61na okmaad 3a
peaKTu1BaLmjy BUPYC Bapuyena-3ocTep. PyTWHCKa BakLMHaLmja
NpOTVB BUPYCa Bapyyena-30ctep 61 6una BaxxHa NPeBEHTUBHA
Mepa, jep 61 cTULatbem KONEKTUBHOT UMyHUTETa IMYHOKOM-
NPOMUTOBaHU 1 ofojuaj 6unu 3awTnheHn op obonesarba of
0BYMjUX BOrUHba, @ CaMUM TUM U X3.

KrbyuHe peun: xepnec 3ocTep; ogojuag; nospeaa
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SUMMARY

Introduction/Objective Pancreatic cancer may be accompanied by infections caused by various microor-
ganisms. It is uncertain wheatear pancreatic infection precedes the development of cancer or vice versa.
The aim of this study is to analyze routes of infections from the duodenum through the pancreatic duct to
determine what types of microorganisms can get through this duct into the pancreas and nearby tissue.
Methods In patients subjected to cephalic duodenopancreatectomy (Whipple procedure) due to ad-
enocarcinoma of the ampulla of Vater, the duodenum or head of the pancreas, swabs from duodenal
mucosa, pancreatic duct, and pancreatic tissue at the line of the resection were taken. Microscopic slides
were prepared directly from the patients’specimens as well as from colonies on culture plates, and both
were Gram stained.

Results Candida was present in all three types of swabs (duodenum, pancreatic duct, and tissue), while
bacteria, depending on the species (Pseudomonas aeruginosa, a-hemolytic Streptococcus, coagulase-
negative Staphylococcus, Enterococcus spp., Serratia spp.), were present in pancreatic duct or tissue, but
not in the duodenum.

Conclusion There is a connection between the presence of microorganisms and pathology of the pan-
creatic adenocarcinoma. Results show that Candida infection originates from the duodenum, while
bacterial infections originate directly from blood or tissue injuries.

Keywords: Candida albicans; Pseudomonas aeruginosa; pancreatic adenocarcinoma; pancreas infections;
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INTRODUCTION

Pancreatic cancer belongs to the group of
cancer with high lethal outcome. Symptoms are
often detected very late and cure rates are very
low. Pancreatic cancer development is often
preceded by inflammation, such as pancreatitis,
which increases the chance of tumor develop-
ment. Infections can worsen acute pancreatitis by
inflammation expansion and tissue necrosis [1].

It is well known that certain pathological
conditions such as acute pancreatitis, necrotic
pancreatitis, and cysts are caused by Gram-
positive bacteria (74%), Gram-negative bacte-
ria (21%), Enterobacter spp. (up to 58%), and
Candida albicans (5-24%). Pancreatic infec-
tions can also be caused by infected venous
catheter, urinary tract, tracheal mucosa, and
bile. The fact that Candida infection of pan-
creatic pseudocysts can lead to sepsis or even
death due to organ failure shows the perils of
infection with this organism [2]. Infections
with Candida spp. caused by spontaneous per-
foration or surgical opening of the gastrointes-
tinal tract may increase general mortality [3].

Pancreatic infections mostly originate from
the duodenum. Some studies showed infections

of the pancreatic duct with Candida [4, 5]. Data
show that microorganisms from the intestine
can access the pancreas in three ways: directly
from the duodenum via the pancreatic duct,
penetration into the body cavity due to injuries,
and via blood [1, 4].

So, how do microorganism from the intes-
tine get to the pancreas. There are some path-
ological conditions that facilitate penetration
of microorganisms from the intestine into the
pancreas such as decreased secretion of pan-
creatic juice (in acute and chronic pancreati-
tis), weakening of the sphincter of Oddi (often
present in elderly populations), anatomical
changes in the gastrointestinal tract, tumors,
or abundant and frequent food intake that may
cause stretching of the stomach and intestine,
thus leaving the sphincter of Oddi opened or
dilated [6, 7].

The main aim of this study is to analyze
routes of infections from the duodenum
through the pancreatic duct to determine
what types of microorganism can gain access
through this duct into the pancreas and nearby
tissue. Another aim is to establish a possible
connection between infection and the pathol-
ogy of pancreatic adenocarcinoma.
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METHODS

In patients subjected to Whipple’s procedure (duodeno-
pancreatectomy) due to adenocarcinoma of the ampulla of
Vater, duodenum, or head of the pancreas, swabs from the
duodenal mucosa at the line of the resection, from the pan-
creatic duct, and pancreatic tissue were taken [8]. All surgi-
cal procedures were performed at the First Surgical Clinic,
University Clinical Center of Serbia. All subjects enrolled
in this research responded to an informed consent form
approved by the institutional Ethics Committee on Human
Research and this protocol was found acceptable by them.
From January to June 2018, 24 patients were operated on —
16 men and eight women, aged 58-65 years. The patients
were from the city of Belgrade. Microbiological analyses
were performed according to the standard procedure at the
Institute for Microbiology, Faculty of Medicine, University
of Belgrade. Microbiology isolates were identified on the
basis of microscopic, cultural, and biochemical proper-
ties. Microscopy slides were prepared directly from patient
specimens as well as from colonies on culture plates, and
then Gram stained. We used Columbia blood agar plates
(7% sheep blood), MacConkey agar and XLD agar plates,
and Sabouraud dextrose agar. Depending on the cultural
and morphological characteristics of the microorganisms
isolated, we prepared a small series of biochemical tests.

RESULTS

The results are shown in Table 1. Swab analysis showed no
pathogenic microorganisms in the duodenum except for
Candida in 16.7% of the cases. The pancreatic duct was in-
fected with a-hemolytic Streptococcus, coagulase-negative
Staphylococcus, Enterococcus spp., Rhodotorula rubra, and
Serratia spp. (8.3%), and Candida albicans was detected
in 25%. In pancreatic tissue, the presence of a-hemolytic
Streptococcus, coagulase-negative Staphylococcus, Entero-
coccus spp. and Serratia spp. was established (8.3%). The
majority of the cases were infected with Pseudomonas ae-
ruginosa (33.3%) and Candida albicans (25%).

Table 1. Results of swabs of the duodenum, pancreatic duct and pan-
creatic tissues; microorganisms were detected in only one swab taken
from the site indicated in the table; where there are more positive results,
they are expressed as a percentage of the total number of swabs taken

Swabs | Il 11l
Location Duodenum | Duct | Tissue
Pseudomonas aeruginosa - - 33%+
a-hemolytic Streptococcus - + +
Coagulase-negative Staphylococcus - + +
Enterococcus spp. - + +
Candida albicans 16.7%+ | 25%+ | 25%+
Rhodotorula rubra - + -
Serratia spp. - + +

DISCUSION

Results presented here suggest that pancreatic infection
with Candida spp. originates from the duodenum, as it was
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detected in all three areas swabbed. Similar results from
other studies support this finding [4, 5]. Candida albicans
has high adaptability as illustrated by the possession of
different adhesins, as well as the presence of hyphae, pseu-
dohyphae, and yeast-like cells that allow colonization and
infection of almost all body sites.

Candida albicans is a commensal and a constituent of
the normal microflora in 80% of the human population.
It predominately colonizes the mucosal surfaces of the
gastrointestinal tract, genitourinary tract and, to a lesser
extent, the skin. It can cause superficial but also systemic
and potentially life-threating infections, especially in im-
munocompromised patients (e.g., cancer chemotherapy,
AIDS) or after long-term antibiotic therapy [9, 10].

Immunological response to Candida infection in hu-
mans is unclear. It is not likely that the yeast growth cor-
relates directly with activation of gut-associated lymphoid
tissue. Saprophytic bacteria normally present in the intes-
tine have considerable influence and antibiotic use can
disrupt this relationship, decreasing the number of sap-
rophytic bacteria that normally do not allow propagation
and overgrowth of Candida, hence reducing the chance of
entry to the duodenum.

A recent study revealed that the prevalence of fungi
increases up to 3000 times in pancreatic ductal adenocar-
cinoma (PDA) in humans compared to normal pancreatic
tissue [11]. Candida, Saccharomyces, and Malassezia pre-
dominate in the mycobiome. These fungi were isolated and
transferred to experimental mice causing PDA. Ablation
of mycobiomes in mice slowed the growth of invasive
forms of the cancer with the simultaneous use of certain
chemotherapy. Although the research points out Malessia
spp. as a possible oncogenic factor, the data are not clear.
Proposed hypothesis is that fungal MBL axis (ligation of
mannose-binding lectins) promotes PDA progression by
complement activation.

Regarding the presence of bacteria in pancreatic cancer,
Pseudomonas aeruginosa was present only in pancreatic
tissue. This may suggest that bacteria gained entry to the
pancreas through injury or through the blood. It is possible
that bacteria are retained only in pancreatic tissue and not
in the duodenum or pancreatic duct, which are not suit-
able for their growth. Presence of Rodotorula rubra and
Enterococcus and Serratia only in the pancreatic duct does
not mean that they will not spread to pancreatic tissue.

Penetration of bacteria from the intestine into the
bloodstream is best illustrated in patients who consume
excess alcohol. Heavy alcohol use affects gut microflora
composition, leading to increased permeability of the
intestine, thus permitting pathobionts to gain access to
the bloodstream and other, distant organs. For example,
alcohol consumption, a common cause of chronic pan-
creatitis, is related to dysfunction of the intestinal barrier
and overgrowth of Gram-negative bacteria. Regular alco-
hol consumption also affects the normal function of the
sphincter of Oddi, preventing its closure.

Commensal microbiota may play a role in the onset of
pancreatic inflammation [12]. Moreover, intestinal microbi-
ota has a synergistic, interactive effect during inflammation.
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Damage to the pancreas increases intestine permeability,
causing ischemia as well as overgrowth of intestinal bac-
teria and their translocation in the pancreas, where they
provoke secondary infections [13]. Furthermore, infection
of necrotic pancreatic tissue is one of the main causes of
mortality in acute pancreatitis [14, 15].

Substantial numbers of preclinical and clinical results
suggest that bacterial influence on this process is by activa-
tion of immune receptors and prolongation of cancer-as-
sociated inflammation. The most recent research suggests
that disruption in the commensal bacterial population
can affect the inflammatory process and some diseases,
including carcinogenesis [16, 17]. Chlamydia trachoma-
tis infection has been associated with an increased risk
of the development of invasive cervical carcinoma [18].
Bacteremia and endocarditis due to Streptococcus bovis
have likewise been linked with malignancies in the colon,
and Helicobacter pylori infection is considered a causative
agent for both gastric adenocarcinoma and mucosa-asso-
ciated lymphoid tissue lymphomas [19, 20, 21]. Moreover,
several mechanisms by which different bacteria may play
arole in cancer development have been proposed, such as
through the induction of chronic inflammation, by inter-
ference, either directly or indirectly, with eukaryotic cell
cycle and signaling pathways [22, 23, 24].
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CONCLUSIONS

Based on the data presented here, we can assume that mi-
croorganisms isolated in this study have a role in the devel-
opment of pancreatic adenocarcinoma. It is also possible
that infections are consequences of pancreatic diseases
such as pancreatic cancer. However, further research of
these issues is required in order to provide support for
these hypotheses.

There are some indications that the presence of cer-
tain microorganisms may play a role in the pathogenesis
of pancreatic adenocarcinoma. Based on the results pre-
sented here, we can conclude that the origin of infection
in pancreatic cancer is from the duodenum (i.e., Candida
infection), through body injuries, or via the bloodstream
(bacterial infections).
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MyTesn u TMNOBM MMKPOOMONOLWKe MHDEKLM]je Y NaTONOrMju ageHOKapLUHOMA

naHKpeaca

[Iparan Hukonuh'? CrojaH JlatuHuuh'3, Munow CrojaHosuh'?, Huknua lpy6op'?, llazap PaHuH'#, bpajaH Hejwr?

'YHuep3utet y beorpagy, MeguumHcku dakyntet y beorpagy, Cpbuja;

2YHnBeP3UTETCKM KNNHNYKN LeHTap Cpbuje, KnnHuka 3a eHaoKpuHonorujy, Aujabetec u 6onectn metabonmsma, Jlabopatopuja 3a Kyntypy

0CTpBaLla XyMaHor naHkpeaca, beorpag, Cpbuja;

*YHnBep3uTeTCKI KNUHUYKM LieHTap Cpbuje, Xnpypluka knuHuka, MHcTnTyT 3a gurectreHe 6onectw, beorpag, Cpbuja;
*YHneep3uTeT y beorpaay, MeanunHcku gakyntet, UIHCTUTYT 3a Mukpobuonorujy n umyHonorujy, beorpag, Cpbuja;

SVIHCTUTYT 3a G1oMeamMLMHCKe Hayke, JloHIoH, YjennteHo KparbeBcTBo

CAMETAK

YBog/Lumb Pak naHkpeaca Mmoxe 6vTn npaheH nHbekumjama
113a3BaH1M Pa3NMUMTVIM MUKPOOpPraHu3mMuma. Huje curypHo fa
nn nHdeKLmMja NaHKpeaca MPETXOAMN Pa3Bojy paka Uav 06pHYTO.
Linmb oBe cTyayje je fa aHanv3vpa nyTese HpeKLyja 13 fBaHa-
ecTonanayHor LpeBsa Kpo3 KaHai NaHKpeaca Aa bu ce yTBpanno
Koje BpCTe MMKpOOpraH3ama Mory Aa npohy Kpo3 oBaj KaHan
y NaHKpeac 1 06amxHbe TKMBO.

Metope Kop 6onecHvKa nofgBprHyTUx LedanmuHoj ayoneHo-
naHKpeaTekTommju (Bunnosa npoueaypa) 36or ageHoKapLy-
Homa manwne Batepu, ABaHaecTonanayHor Lpesa Unu rnase
naHKpeaca, y3etu cy 6p1ceBm Ciy3HuLe fBaHaecTonanayHor
LpeBa, KaHasla MaHKpeaca 1 NaHKpeaca Ha INHWjY peceKLuje.
MUKpOCKOMCKM Arjano3unTrBm Cy NpUnpeMbeHn BYPEKTHO Of
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y3opaka nauujeHaTa, a Takohe 1 U3 KofoHmWja Ha nioyama 3a
y3roj, a 0ba cy obojeHa no Mpamy.

Pesynrtatmn KaHavpa je 6una npucyTtHa y cBe Tpu BpcTe 6pu-
CceBa (fBaHaecTonanayHoOM LipeBy, KaHasly NaHKpeaca v TKUBY),
BOK Cy 6akTepumje, 3aBUCHO of BpcTe (Pseudomonas aeruginosa,
a-hemolytic Streptococcus, coagulase-negative Staphylococcus,
Enterococcus spp., Serratia spp.) 6une npucyTHe y naHKpeacHoM
KaHany Ui TKMBY, anu He Uy IBaHAeCTOMNanayHoM LipeBy.
3aksbyuak [ocToju Bea M3mely npmcycTsa MUKpOOpraHi3ama
1 naTonoruje ageHoKapLMHOMa naHKpeaca. Pe3ysTaTi nokasyjy
Aa nHdeKuMja KaHAMAOM NOTHYE 3 ByofeHYMa, oK baKTepujcke
VHEKLMje MOTNYY AUPEKTHO U3 KPBU NN 113 TKUBHWX MOBPEa.
KmyuHe peun: Candida albicans; Pseudomonas aeruginosa;
afleHOKapLIMHOM MaHKpeaca; MHGeKLuje NnaHKpeaca; AyoaeHym
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PRELIMINARY AND SHORT COMMUNICATION/MPETXOAHO N KPATKO CAOMLLUTEHE

Surgical treatment of verrucous carcinoma of the
vulva - 15-year experience and literature review
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SUMMARY

This paper seeks to present surgical procedures, results and complications of treatment of verrucous
carcinoma (VC) of the vulva treated at the clinics for gynecology and obstetrics within the Faculty of
Medicine, University of Novi Sad (Serbia), as well as a literature review of surgical treatment of VC. During
a period of 15 years (2005-2019), we performed 76 surgeries of vulvar cancer, nine (11.8%) due to VC
of the vulva. In surgical treatment of vulva VC, we performed complete surgical excision of the tumor
(three), complete surgical excision of the tumor with defect coverage using VY fasciocutaneous skin flap
(two), simplex vulvectomy (two), radical hemivulvectomy (one), and radical vulvectomy (one). We came
across two main complications (22.2%): suture bleeding within 12 hours after excision in one patient
(11.1%) and lower extremity lymphoedema after inguinofemoral lymphadenectomy with ligation of the
great saphenous vein in one patient (11.1%). Out of the total number of nine treated patients, survival
rate was 88.8% (eight patients) with death rate of 11.1% (one patient) within 12 months after surgery. In
three patients (33.3%), the disease returned after surgery: one residual tumor after surgery, one relapse
on the other side one year after surgery, one newly developed invasive squamous cell carcinoma 10
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years after primary surgery.
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INTRODUCTION

Verrucous carcinoma (VC) was first described
as a separate histomorphological entity in 1948
[1]. The most common localization of VC is in
the nasopharynx and oropharynx but it also
occurs in the organs of the anogenital region:
anus, rectum, bladder, scrotum, vulva, vagina,
and cervix [2]. VC is a locally destructive ma-
lignant neoplasm with low metastatic potential
and has a long growth period [3]. The patho-
genesis of VC is directly related to the muta-
tion of the type 6 human papillomavirus, which
causes benign condylomas [4, 5]. Prognosis of
VC of the vulva depends on the size of the tu-
mor and the presence of local invasion of the
surrounding organs of the anogenital region
[6, 7]. Before any procedure, in addition to the
evaluation of the external genital organs it is
necessary to evaluate organs of the lower geni-
tal system (vagina, cervix, urethra, and anus).
Complete surgical excision of tumors with
histopathologically-confirmed negative edges
(minimum 5-8 mm) is a standard therapeutic
procedure used in the treatment of vulva VC as
it provides good local control of the disease [2,
4]. The most common complications of surgi-
cal treatment are bleeding, infection, and skin
necrosis, as well as dehiscence of the wound,
which can prolong hospitalization and occur

more frequently in tumor masses that engulf
large areas of the skin or infiltrate surrounding
organs [8, 9, 10].

The aim of this work is to present the sur-
gical procedures, results and complications of
surgical treatment of vulva VC in a 15-year pe-
riod (2005-2019) at the Clinic for Gynecology
and Obstetrics and the Institute of Oncology
of Vojvodina within the Faculty of Medicine,
University of Novi Sad (Serbia) as well as a lit-
erature review related to the surgical treatment
of verrucous vulvar carcinoma.

METHODS

We summarized different techniques, results,
complications, and patient outcomes of surgi-
cal treatment of vulva VC over a 15-year pe-
riod (2005-2019) at the Clinic for Gynecology
and Obstetrics and Oncology Institute of
Vojvodina.

All procedures performed in studies involv-
ing human participants were in accordance
with the ethical standards of the institutional
and/or national research committee and with
the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.
Written consent to publish all shown material
was obtained from the patients.



Verrucous carcinoma of the vulva

Table 1. Verrucous carcinoma - tumor localization in the vulva region, recurrence, surgical procedure, complications, and treatment outcome

Cﬁie \I;zlc\?;lzatlon i Surgical procedure Relapse Complication Treatment outcome
1 Labia majora Completg surgical excision to None None 7 years alive
healthy tissue
2 Perineum Comple.te surgical exasion + I \one None 3 years alive
V-Y fasciocutaneous skin flap
Complete surgical excision to | Residual tumor 6 weeks Bleeding 12 .
3 Whole area of vulva - hours after the | 12 years alive
healthy tissue after surgery
surgery
Radical vulvectomy with Development of new .
N - P - . Lower limb .
4 Labia minora bilateral inguinofemoral invasive squamocellular 15 years alive
lymphedema
lymphadenectomy cancer 10 years later
5 Whole area of vulva Completg surgical excision to None None 8 years alive
healthy tissue
6 Theright half of the | Complete surgical excision+ Recurrence on the other None 1 vear alive
vulva V-Y fasciocutaneous skin fglap | side 12 months later Y
7 The right half of the Radical hemivulvectomy None None 1 year alive
vulva Loss to follow-up after 1 year
8 Thg left §|de of the Simplex vulvectomy None None 4 years alive
labia majora
The right side of the . L.ocal vulva Deceased from colonic
9 - : Simplex vulvectomy None tissue
labia majora infiltration cancer after 1 year

Figure 1. Different localization of verrucous carcinoma in the vulva:
A - labia majora on the left; B - perineum; C - entire region of the
vulva; D - labia minora on the right

Figure 2. Radical surgical excision of the right ventricular verrucous
carcinoma with defect coverage using a V-Y fasciocutaneous skin flap
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RESULTS

In the said period of 15 years, approximately 15,000 gy-
necological surgeries were performed at the Clinic for
Gynecology and Obstetrics and the Institute of Oncology
of Vojvodina within the Faculty of Medicine in Novi Sad, of
which 76 (0.5%) were due to vulvar cancer. In the group of
surgically treated women with vulvar cancer, nine (11.8%)
cases were due to VC. All the patients were operated on
after the usual preoperative preparation, which included
bowel preparation 24 hours before surgery, administration
0f 0.3-0.6 IU SC nadroparin two hours before surgery and
lower extremity bandage. Before surgery, 1-2 g of cepha-
losporin was administered and a Foley urinary catheter
was placed. Preoperatively, for all the patients, two transfu-
sion units of decanted erythrocytes were reserved. After
surgery, the tumor tissue was sent for histopathological
analysis. The patients’ age range was 27-79 years. Table 1
shows the localization of VC in the vulva region, the type
of used surgical procedure, the occurrence of recurrence,
complications, and the outcome of treatment. Figure 1
shows different localizations of VC in the vulva region.
Application of a local fasciocutaneous skin flap to cover
the defect after extensive surgical excision of labia majora
VC is shown in Figures 2 and 3 (A) shows a residual tumor
six weeks after complete surgical excision of vulvar cancer.
Figure 3 (B) shows relapse of VC on the other side of the
vulva 12 months after radical surgical excision using V-Y
fasciocutaneous skin flap.

DISCUSSION

Depending on the localization, the magnitude of the
change, and the pathohistological finding of tumor tissue
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Figure 3. A - Residual tumor six weeks after complete surgical excision
of vulvar carcinoma; B - recurrence of verrucous carcinoma on the
other side of the vulva 12 months after radical excision and coverage
of the defect with a V-Y skin flap

biopsies, a surgical procedure is individually planned for
each patient. Basic surgical principle for the treatment of
vulva VC involves complete removal of the tumor with his-
topathologically confirmed negative edges (minimum 5-8
mm) [3]. This is not always easy to achieve, especially if the
surrounding organs (rectum, urethra, vagina) are involved.
In these cases, different skin-muscle flaps are applied to
cover the skin defects on the vulva by the principles of
plastic and reconstructive surgery [8]. Britild et al. [9] de-
scribe the coverage of a surgical defect in the perineum by
applying a skin graft after the removal of VC. A paper by
Campaner et al. [2] shows radical surgical excision of vulva
VC with V-Y fasciocutaneous flap without postoperative
complications. Minor dehiscence and necrosis of the vulva
after excision of the vulva VC have been reported in the lit-
erature [8]. In our practice, we applied the fasciocutaneous
V-Y skin flap in two (22.2%) patients and no complications
were observed in the postoperative period. Using other
surgical techniques, one (11.1%) patient underwent radi-
cal hemivulvectomy, simplex vulvectomy was performed
in two (22.2%) patients, and three (33.3%) patients un-
derwent complete surgical excision of healthy area VC. In
one (11.1%) patient, radical vulvectomy was performed
with bilateral inguinal-femoral lymphadenectomy, because
of the suspicion of invasive squamocellular carcinoma of
the vulva in histopathological examination of the biopsy
specimen prior to surgery, which again was not confirmed
at the definitive pathohistological examination. Dissection
of lymph nodes in VC is still controversial. In a review of
50 surgically treated patients with VC, 17 (34%) lymph-
adenectomies were performed and lymph nodes were
without metastases in all the cases [10]. Similar results
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are presented in other studies. Liu et al. [4] in their paper
show the results of treatment of 24 patients with vulva VC
who underwent unilateral or bilateral lymphadenectomy,
also with negative lymph nodes. In one (11.1%) patient,
radical vulvectomy was performed with bilateral inguino-
femoral lymphadenectomy, because it was suspected to be
an invasive squamocellular carcinoma of the vulva on the
histopathological examination of the preoperative biopsy,
which was not confirmed at the definitive pathohistologi-
cal examination. The same patient developed a new inva-
sive squamocellular carcinoma of the vulva 10 years later,
affecting the perineum and anus, and treatment included
radiotherapy treatment that led to complete tumor regres-
sion. In one (11.1%) patient there was a residual tumor that
was re-treated with extensive electroexcision without re-
currence in the period of six weeks after treatment. In one
(11.1%) patient 12 months after radical surgical excision
and covering the defect with the V-Y fasciocutaneous flap,
arelapse developed on the other side of the vulva resulting
in repeated surgical excision. Of complications, we noted
bleeding 12 hours after VC excision between stitches in
one (11.1%) patient and lower extremity lymphedema after
inguinal lymphadenectomy with ligation of the saphenous
vein, also in one (11.1%) patient.

CONCLUSION

The following surgical procedures were applied in the sur-
gical treatment of VC vulva: complete surgical excision of
the tumor (three), complete surgical excision of the tumor
with defect using the V-Y fasciocutaneous flap (two), sim-
plex vulvectomy (two), radical hemivulvectomy (one), and
radical vulvectomy with inguinofemoral lymphadenectomy
(one). From the record of 12 months after surgery of all
nine (100%) patients who were operated on, survival rate
was 88.8% (eight patients), while death rate was 11.1% (one
patient). In three (33.3%) patients the disease returned
after surgery (one residual tumor after surgery, one re-
lapse on the other side one year after surgery, one newly
developed invasive squamous cell carcinoma 10 years after
primary surgery). In two patients (22.2%) with residual VC
and relapse, we applied re-surgical treatment, while in the
patient with newly acquired invasive cancer, radiotherapy
treatment was applied.
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XMPYpPLIKO /leyerbe BEPYKO3HOT KapuMHOMA ByaBe — 15 rogmMHa UCKYCcTBa U

nperneg nuteparype

[Iparax Crajuh'? bopucnas lonujar?, Asbowa Manguh?#, Cnobogan Mapuunh?

'KnuHnukn ueHTap BojsogwHe, KnuHiika 3a ruHekonorujy v akywepctso, Hosu Cag, Cpbuja;
2Ynneepautet y Hosom Cagy, MeguuuHckm dpakyntet, Hosu Cag, Cpbuja;

*0Onwrta 6onHuua Cy6otnua, Opnerberbe ruHekonoruje v akywepctsa, Cy6otuua, Cpbuja;
‘UHcTNTYT 33 OHKONorUjy BojBoanHe, Operberbe ruHekonoruje, Cpemcka Kamernua, Cpbuja

CAMETAK

OBaj pag HacToj1 fa MpefCcTaBM XMPYPLLKe 3axBaTe, pesyntare
1 KOMMIMKaLMje XMPYPLUIKOT leYera BePYKO3HOT KapLMHOMa
(BK) BynBe neueHe Ha rMHEKOOLWKNM 1 aKyLLEPCKAM KANHU-
Kama MeguumHckor dakynteta YHuBep3uteta y HoBom Cagy
(Cp6buja), Kao v nperneg nNUTepaType o XUPYpPLUKAM UHTEpP-
BeHUMjama y neyerby BK Bynse. Tokom nepuopa og 15 rognHa
(2005-2019) ob6aBumnn cmo 76 onepauuja KapLmHoma ByfBe,
neseT (11,8%) 360r BK BynBe. Y xvpypLikom TpeTmaHy BK Bynse
CMPOBOAUN CMO MOTNYHY XUPYPLUKY eKcuusunjy Tymopa (3),
NOTRYHY XVPYPLUKY EKCLIM3Mjy TyMOpa ca KopeKLujom fedeKTa
nomohy V-Y dpacuymoKyTaHor pexma (2), CUMNEeKC BYIBEKTO-
Mujy (2), pagukanHy xemusynsektomujy (1) nnu pagnkansy
Bynsektomujy (1). Cycpenu cmo ce ca fiBe rnaBHe KOMMvKa-

Srp Arh Celok Lek. 2021 Sep-Oct;149(9-10):642-645

unje (22,2%): KpBapetbe 13 WaBa y poKy o 12 catu nocne
eKcum3uje kog jepHor 6onecHuka (11,1%) n numdepem gorer
eKCTpemmuTETa Noc/e UHrBUHOdEMOPaHe NuMbaaeHeKToMIje
ca nvrauujom Bennke BeHe cadeHe Ko jeaHor 6onecHNKa
(11,1%). Y ykynHom 6pojy of feBeT neyeHux 6onecHrika ctona
npexuBrbaBatba 6vna je 88,8% (ocam bonecHnKa) ca ctonom
cvpTu o 11,1% (jepaH 6onecHUK) y poky o 12 meceum nocne
onepauuje. Kog Tpu 6onecHmka (33,3%) nocne onepaumje 60-
NeCT ce BpaTuna: jeflaH pe3ugyanHu TyMop Nocie onepayyje,
jepaH peLyamB C apyre cTpaHe rofuHy faHa nocne onepauuje,
jenaH HoBOPa3BWjeHW MHBA3VIBHY NaHOLeNyNapHY KapLUHOM
10 rogrHa nocne npvMapHe onepawuje.

KrbyuHe peun: BepyKko3HU KapLyHOM; By/IBa; KapLIMHOM BY/IBE;
BYNIBEKTOMMja

www.srpskiarhiv.rs

645



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

IIpe mogHOmeEema pyKkonuca YpegHUIITBY YaCOMNM-
ca ,CpIcku apxuB 3a IeTOKYIHO NeKapcTBo“ (CA)
cBU ayTOpH Tpeba Ka MpounTajy YIyTCTBO 3a ayTope
(Instructions for Authors), rae he mponahu cBe morpe6ne
uHdopMalyje 0 MUCaBy Y NPUIPEMU pajfa y CKIagy
ca cTaHflapanMa yaconuca. Beoma je BaykHo fa ayTo-
pu npunpeMe paj npemMa gaTUM IPONO3NNjaMa, jep
YKO/IMKO PYKOIIUC He Oyfe ycKIal)eH ¢ oBUM 3aXxTeBUMa,
Ypenuumrso he oIoKuTy Wiu ox6MTH HeroBo My6nu-
KoBame. PaoBu o6jaBbenn y CA ce He XOHOpapury.
3a wraHke koju he ce o6jaBurn y CA, caMoM HOHYOM
papga CprckoM apXmnBYy CBU ayTOPM pajia peHoce CBoja
ayTopcKa IpaBa Ha u3fgaBaya yacomnmuca — Cprcko me-
KapcKo PYHITBO.

OIIIITA YIIVTCTBA. CA 06jaB/byje pasoBe Koju ;0
cajia HUCY HUTTIe 00jaB/beHN, Y LIeMOCTH VTN JeIOM, HUTH
npuxBaheny 3a o6jaBpuBame. CA 06jaBbyje pagoBe Ha
€HITIECKOM ¥ CPIICKOM je3uKy. 360r 607be JOCTYITHOCTH
u Behe IMTHPaHOCTM Iperiopydyje ce ayTopuMa Ja pa-
IIoBe CBUX OO/MNMKa Ipefiajy Ha eHImeckoM jesnky. Y CA
ce 06jaBpyjy cnepehe kaTeropuje pajosa: yBOGHUIY,
OPWIVHATHM PafIOBY, TIPETXOIHA U KpaTKa CaolIITemka,
IpuKasy 60NeCHUKaA U CTy4ajeBa, BU/e0-YIaHIMN, CTIMKe
U3 KIMHIYKe MeIUIIHE, TIPeTIeTHN PajJoBH, aKTyeTHe
TeMe, PaJioBY 3a IPAKCY, PafioBM 13 MICTOPHje MeAVIIHE
U jesnKa MefUIVHe, MEeIVNIIMHCKe eTUKe, PeryTaTOPHUX
CTaHfapfa y MeIVMIMHY, M3BEIITaji ca KOHTpeca U Ha-
YYHMX CKYTIOBA, TNYHY CTaBOBY, HAPYYEHU KOMEHTa-
PY, IMCMa YPEHNKY, IPUKa3yU KIbUTa, CTPYIHE BECTH,
In memoriam v gpyru npunosu. OpuUrnHaIHA PafoBMU,
IpeTXOfIHA 1 KPaTKa CaoMIITeha, IpUKa3y 60/IecHIKa I
CITydajeBa, BUICO-4IAHIIN, CTIMKe U3 KIIVHIIKe MeUIVIHE,
IperefHN PaloBM M aKTyeTHe TeMe, TyOnmKyjy ce mc-
K/bY4MBO Ha EHITIECKOM je3UKY, @ OCTase BPCTe pajoBa ce
MOTY yOIIMKOBATH M Ha CPIICKOM je3VKY CaMo 10 Oy IH
Ypepunmrsa. PaoBu ce yBek J0CTaB/bajy ca caKeTKOM
Ha eHIJIECKOM ¥ CPIICKOM je3UKy (y CKJIOIY CaMoT PyKo-
mica). TekcT pafia KynaTu y mporpamy 3a o6pajry TeKcTa
Word, boutom Times New Roman v BeTUIMHOM C/I0Ba
12 Tavaka (12 pt). CBe yeTupu MapryHe HOfeCUTH Ha 25
mm, BeMIYMHY CTpaHNIle Ha GopMat A4, a TEKCT KYL[aTh ¢
TBOCTPYKMM IIPOPENIOM, JIEBVM ITOPaBHAEM U YB/Ia4eHheM
cBaKor macyca 3a 10 mm, 6e3 ferpera peun (xudeHanyje).
He xopuctuty TabynaTope u y3acTOIlHe IIpasHe Kapak-
Tepe (cIiejcoBe) pajy IOpaBHamba TEKCTa, Beh anaTke 3a
KOHTpOJTy HOpaBHama Ha nemupy u Toolbars. 3a mpemasax
Ha HOBY CTpaHY JOKyMeHTa He KOPMCTUTY HU3 ,,eHTepa',
Beh uckpyunBo onuyjy Page Break. Ilocne cBakor 3Haxa
MHTEPIYHKIMje CTABUTY CaMo jeflaH IpasaH Kapakrep.
AKO ce y TEeKCTY KOPUCTe CIlelMjanHy 3Hauu (CuMO0mn),
kopuctuty pout Symbol. Ilogany o xopuurheHoj mure-
paTypy y TeKCTy O3Ha4yaBajy ce aparckuM 6pojeBrma y
yIJIacTMM 3arpafiama — Hiip. [1, 2], 1 To pegociefoM Kojum
ce 1ojaBIbyjy y TeKcTy. CTpaHMIle HyMepIUCaTU pefoM Y
JIOEEM JIECHOM YTy, TI0YeB Off HaC/IOBHE CTpaHe.

I1py nmcamy TEKCTa Ha €HITIECKOM je3VKy Tpeba ce mpupp-
>KaBaTH je3andKor craugapna American English u xopuct-

TV KpaTKe I jacHe pedeHnIle. 3a HasvBe 1eKoBa KOPUCTUTU
MCK/bYYUBO IreHepryKa uMeHa. Ypebaju (amaparu) ce 03-
HavaBajy GpabpuMyKyM HasMBMMA, a UM U MECTO IIPON3-
Bobhaua Tpeba HaBecTN y 061MM 3arpagama. YKOIMKO ce
Y TEKCTY KOPMCTe O3HaKe Koje CY CIIOj coBa u 6pojesa,
IpeLM3HO HamucaTu 6poj Koji ce jaB/ba y CYNepCKpUIITY
wm cynckpunry (amp. Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITO yoOuyajeHo nuie KypsusoM (italic), Tako ce u
HaBopy, HIIp. rern (BRCAI).

YKonMKO je paj eo MarucTapcke Tese, OFHOCHO JOKTOPC-
Ke jucepranuje, Win je ypaheH y OKBUpy Hay4HOT Ipoje-
KTa, To Tpeba moce6Ho HasHaunTy y Hamomenn Ha kpajy
Tekcra. Takobe, yKONMKO je paj IpeTXOHO CAOIIITEH Ha
HEKOM CTPYYHOM CacTaHKY, HABECTY 3BaHI9aH Ha3/B CKY-
Ia, MeCTO U BpeMe Ofip>KaBamba, /ja 1M je pajj 1 Kako my6-
JIMKOBaH (HIP. MICTY VU APYTadMjy HACTIOB U/IM CaXKETaK).

KIMHNYKA NCTPAKMBAIbA. Knuanyka uctpa-
KUBama ce JeUHNITY Kao UCTpaXk1Bama yTHUIaja jef-
HOT MJ/IM BUILE CPeJICTaBa M/IM Mepa Ha UCXOJ, 37paBba.
Perncrapcku 6poj MCTpakuBarmba ce HaBOAM Y TIOCTIeAEM
pemy caxkeTka.

ETNYKA CATTTACHOCT. Pyxonucy o NCTpaXBamu-
Ma Ha JbyiuMa Tpeba fla cafipske M3jaBy y BUAY IMMCAHOT
IPUCTaHKa UCTIUTUBAHUX 0c06a y CKTafy ¢ XelCHHIIKOM
TeKmapanujoM 1 ofo6pembe Ha/IeXKHOT eTIIKOT 0f6opa
7la ce MCTPpaXMBambe MOXKe M3BECTH 1 1A je OHO Y CKIIafy C
IpaBHMM CTaHAapAuMa. ExcriepiMeHnTamHa uCTpaXknBarma
Ha XyMaHOM MaTepujamy U CIIUTYBaba BpIIIeHa Ha XIBO-
THbaMa Tpeba fia cafipyke U3jaBy eTUYKOT 0f60pa yCTaHO-
Be 11 Tpeba fla Cy Y carlaCHOCTH C TPaBHUM CTaHAApAyMa.

M3JABA O CYKOBY MHTEPECA. VY3 pykomuc ce npu-
JIaXKe IIOTIMCaHa U3jaBa y OKBUPY obpacua Submission
Letter xojoM ce ayTOpu M3jallllbaBajy 0 CBaKOM Moryhem
CyKoOy MHTepeca UM HBeroBOM OfICYCTBY. 3a HOfaTHe
MHpOpMaInMje 0 Pa3TMINTUM BpCcTaMa Cykoba MHTepe-
ca TIOCETUTHU MHTepHeT-CTpaHnIly CBETCKOT yApYKerma
ypenHuKa MeguuyHcKux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) o Ha-
3uBOM ,,IlonuTuka usjase o cykoby unTepeca

AYTOPCTBO. Cse ocobe Koje cy HaBefieHe Kao ayTOpU
pana Tpeba fia ce kBamudukyjy 3a ayropctBo. CBaku ay-
TOp Tpeba [ia je yIecTBOBAO JOBOJLHO Y Pafly Ha PYKOIUCY
KaKo O MOTao Jia IIpey3Me OATOBOPHOCT 32 IIe/OKYTIaH
TEKCT U pe3y/TaTe USHeCeHe y pajly. AyTOPCTBO Ce 3aCHU-
Ba CaMO Ha: 6MITHOM JONIPMHOCY KOHIIEIIIM)U paja, Ko-
Oujamy pesynaTaTa MIN aHANIM3U U TyMadewy pesynTaTa;
IJIAaHMParby PYKOIIMCA V/IY Fer0BOj KPUTUYKOj pEBUSUjU
Ol 3HATHOT MHTENEKTya/THOT 3Ha4aja; 3aBPLUIHOM JOTEPH-
Barby Bepsyje PYKOIMCa KOjy ce IPUIIPeMa 3a ITaMIlarbe.

AyTopu Tpeba fa IpumoKe OIMC JOIPUHOCA MOjeMHATHO
3a CBAaKOT KoayTopa y OKBUpY obpacuia Submission Letter.
DuHaHCHpame, CAaKyI/balbe NofjaTaKa MIN FeHePaTHO
HafI7eflarbe MICTPaKMBayKe IPyIie CaMi 1o cebu He MOTy
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oIpaBfiaTi ayTopcTBO. CBY APYIM KOjU Cy [JOTIPMHENN
u3paju paja, a Koju HIUCY ayTOPM PYKOIUca, Tpebamo
6u na 6yny HaBeleHM y 3aXBaTHUIIM C OIIMCOM HVIXOBOT
IOTIPMHOCA Pafly, HAPABHO, Y3 IMCAHN IPUCTaHAK.

IUTATUJAPU3AM. Ogp 1. janyapa 2019. rogune cBu
PYKOIIICH TIOfIBpTaBajy ce IpoBepy Ha IIarujapusam/
ayromnarujapusam npexo SClndeks Assistant — Cross
Check (iThenticate). PajoB1 Koz KOjuX ce JOKaxKe IIjIa-
rujapusam/ayTorarujapusam 6uhe ongbujenu, a ayTopu
CaHKIIMOHVICAHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpannum pykonmca
Tpeba HaBecTu crnefehe: HacnoB pasa 6e3 ckpahenna;
TIIPEIIOT KPaTKOT HAac/IoBa pajia, ITyHa IMeHa 1 ITpe3yiMeHa
ayTopa (6e3 TuTyNIa) MHAEKCHpaHa OpojeBYMa; 3BaHNYaH
HAa3MB YCTaHOBA y KOjIMa ayTOPH pajie, MeCTO U pyKaBy
(pemocmenoM Koju ofiroBapa MHAEKCMpaHUM 6pojeBuMa
ayTopa); Ha JHY CTpaHNIle HABECTU MMe U TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj Tenedona, pakca u umejn agpecy
ayTopa 3ay>KeHOT 3a KOPECIIOH/IeHIIIjy.

CAJKETAK. Y3 opurnHaaHm pafi, IpeTX0oJHO 1 KPaTKO
CaoTIIITelbe, Mperef IMTepaType, MpUKa3s crydaja (6omec-
HIUKa), Paji U3 UCTOpUje MeULIVHE, aKTYeTHy TeMy, paj
3a pyOpUKY jesuK MeJVILIMHE U paj 3a IPaKCy, Ha IPYToj
0 pefly CTPaHMIM JOKyMEHTa Tpeba IPUIOKUTHI Caxe-
Tak pasia obuma 100-250 peun. 3a opuruHaaHe pafose,
IPeTXOIHO M KPAaTKO CAaoMIITemhe CakeTak Tpebda la mMa
cnenehy crpykrypy: Yeon/Imm paga, Metoze pana, Pe-
3ynTaTH, 3aK/by4aK; CBaKM Off HABEJCHNX CerMeHaTa -
caTy Kao 1oce6aH 1macyc Koju Mounbe GONIOBaHOM PeylL.
Hagectn HajakHUje pesynrare (HyMepUIKe BPETHOCTN)
CTaTUCTIMYKE aHa/M3€e U HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiuTeH, Beh Mopa OuTU IMpPEKTHO IOBe3aH ca
pesynTaTMa paja. 3a mpukase 60IeCHNKa CaXKeTak Tpe-
6a ma nma cnenehe genose: YBox (y OC/en»0j pedeHNIN
HaBecTy Imb), [Ipukas 6omecHnka, 3aK/bydak; cerMeHTe
Takobe mucaTu Kao mnocebaH macyc Kojyu No4nme 601mo-
BAaHOM peun. 3a oCTajle TUIIOBE PafoBa ca)keTak HeMa
oce6Hy CTPYKTYPY.

K/bYYHE PEYN. Vicnon CaxkeTKa HaBeCTH Of TPU JIO
ImecT K/bYYHUX peun vy uspasa. He Tpeba na ce moHa-
B/bajy pedM U3 HAC/IOBA, a KIbY4He pedr Tpeba fa 6yny
perneBaHTHe VIV ONMNUCHe. Y M360pPy K/bYIHUX pedun KO-
puctutn Medical Subject Headings — MeSH (http://www.
nlm.nih.gov/mesh).

ITIPEBOJ] HA CPIICKM JE3UK. Ha tpehoj o peny
CTpaHMLIM JOKYMEHTa IIPUIOKUTH HAaC/IOB pajia Ha CpII-
CKOM je3MKy, IYHa MMeHa I IIpe3uMeHa ayTopa (6e3 Tury-
J1a) MHAeKCpaHa OpojeBMMa, 3BaHNYaH Ha3WB YCTAaHOBA
y KojuMa ayTopy paje, MecTo 1 fp>xaBy. Ha cnepehoj -
YeTBPTOj IO Pefly — CTPAHUIM JOKYMEHTA IIPYIJIOKUTY
caxerak (100-250 peun) ¢ KJby4HUM peunma (3-6), 1 TO
3a paZioBe Y KOjuMa je o6aBe3aH ca)keTaK Ha eHIJIECKOM
jesuxy. IIpeBoy ojMoBa 13 cTpaHe uTeparype Tpeba na
6yze y [yxy cprckor jesuka. CBe CTpaHe peyuu UM CUH-

TarMe 3a Koje IoCToju ofrosapajyhe ume y HaleM jesuky
3aMEHUTHU TUM Ha3MBOM. YKONIMKO je paj] y LeJIOCTH Ha
CPIICKOM je3MKY, HOTPeOHO je MpeBecTy HasyBe IIPHUIO-
ra (tabena, rpaduKoHa, CIIMKa, CXeMa) YKOIMKO X VIMA,
LeJIOKYTIHM TeKCT Y IbJIMa 1 JIETEH/TY Ha eHITIECKU je3UK.

CTPYKTYPA PAJIA. CBu IOGHAC/IOBY Ce TIMIITY BENMKUM
MacHMM coByMa (607y). OpUTMHAIHY paji U IPETXOTHO
U KpaTKo caollTee 06aBe3Ho Tpeba ga uMajy cnenehe
nopHacnose: YBox (Lnsb pafia HaBeCTH Kao MOCTIEbY Ia-
cyc YBopa), Metone papa, Pesynraru, [Iuckycuja, 3akmy-
vak, /Iuteparypa. IIpernen mureparype u akTyenHy TeMmy
41He: YBOJI, OfiroBapajyhm nmogHacnosy, 3akbydax, JIn-
Teparypa. [IpporMeHOBaHN ayTOp IPerIefHOT pajia MOpa
Ia HaBefie Oap IeT ayTouuTara (Kao ayTop UIm KoayTop)
panoBa My0IMKOBaHMX Y YacOMICKMa ¢ pelieH3njoM. Ko-
ayTopM, YKOIMKO UX MIMa, MOPajy /ia HaBeny 6ap jeman
ayTOIIMTAT pajjoBa TaKohe My6IMKOBaHMX Y YaCOIMCUMA C
penensujom. IIprkas cmydaja wav 60oecHKa YnHe: YBOJ,
(Llwp papa HaBeCTU Kao MOCTIeN by Iacyc YBoza), IIpukas
6omnecHrka, [lnckycuja, Jluteparypa. He Tpe6a kopuctutu
uMeHa 60JIeCHYIKa, MHMIMjajle, HUTK OpojeBe uctopuja 60-
JIeCTH, HapO4MTO Y WIycTpanyjaMa. [Iprkasu 6omecHnka
He CMejy MMaTy BUIIE Off TIeT ayTopa.

ITpunore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTU Ha
Kpaj PYKOIINCa, @ Y CAMOM Tey TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfTHOCK Ha fiaTu Ipuior. Kpajia mosuiuja
npunora 6uhe oxpebena y Toxy npunpeme pajga 3a ny6-
NUKOBame.

CKPAREHMIE. KoprctuTu camMo Kajia je HEOIXOIHO,
U TO 32 BeOMa JIyrayKe Ha3VBe XeMUjCKUX jeUEberba, Off-
HOCHO HasuBe Koju Cy Kao ckpahenurie Beh mpemosHat/pu-
Bu (crangappHe ckpahenure, xao Hnp. [JHK, cuna, XVB,
ATTI). 3a cBaky cKkpaheHMIly IyH TepMUH Tpeba HaBeCTH
PV IPBOM HaBODemY Y TEKCTY, CeM aKo HMje CTaHapfHa
jemmamIa Mepe. He kopuctutn ckpahenniie y Hacnosy.
V36eraBatyt kopuirhemwe ckpaheHnna y caxxeTky, amy ako
CY HEOIIXOfIHe, CBaKy cKpaheHmIly 06jacHITY Ipy TPBOM
HaBoDemy y TeKCTy.

JEOVIMATHU BPOJEBIL. V TeKcTy pafa Ha €HITIECKOM
jesuky, y Tabenama, Ha TpadMKOHMMA ¥ IPYTUM TIPUTIO-
3MMa JelMaHe OpojeBe MUcaTy ca TaykoM (Hmp. 12.5
* 3.8), a y TeKCTYy Ha CPIICKOM je3UKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3a0Kpy>XuTu Ha
jenHy genyMary.

JEOVUHWIE MEPA. [ly>xuHy, BUCUHY, TeXKMHY U 3a1pe-
MVHY U3paKaBaTV y MeTPUYKIM jeAVHMIIaMa (MeTap — 11,
kuorpam (rpam) — kg (g), miarap — ) Wy BUXOBUM JeJo-
BuMa. Temmeparypy uspaxasaru y cterrennMa Iensujyca
(°C), xomuuHy cyncraHie y Monuma (mol), a mpurucax
KpBM y MUIMMeTpPUMa XUBKHOT cTyba (mm Hg). Cse
pesynTare XeMaTONONIKNX, KITMHIIKNX ¥ OMOXeMMjCKIX
Meperba HaBOLUTHU Y MeTPUUIKOM CHCTeMy npema Meby-
HapofHOM cucTeMy jepuunna (SI).
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OBMM PAJTOBA. IJenokynHu pyKonmuc pajia KOju YnHe
— HAaC/TIOBHA CTPaHa, CayKeTakK, TeKCT Pajia, CIMCaK JINTepa-
Type, CBY IIPU/IO3M, OFHOCHO MOTIINCH 3a FUX U JIETeH/Ia
(Taberne, cnuke, rpaMKOHM, CXeMe, LIPTEX), HACTOBHA
CTpaHa I Ca)keTaK Ha CPIICKOM je3MKy — MOPa M3HOCHUTH
33 OPUTMHAIHY Pajl, paji U3 MICTOPHje MeUIIVHE U Ipe-
rnen mureparype fo 5000 peun, a 3a IPETXOZHO U KPATKO
CAOIIIITEeE, TIPUKa3 60/IECHNKA, aKTYeITHY TeMY, Paji 3a
IPaKCy, efyKaTVBHY YWIAHAK ¥ pafl 32 PyOpUKY ,,]e3MK Me-
myyHe 1o 3000 pedn; pafloBU 3a OCTajie pyOpuKe MOry
yMary Hajsuue 1500 peun.

Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6utn y popma-
Ty avi, mp4(flv). Y npBom kanpy ¢umma Mopa ce HaBeCTH:
y HaiHacnmoBy CpIICKM apXMB 3a LIeJIOKYITHO 1eKapCTBO,
HACTIOB pajia, Ipe3yMeHa U MHUIIVjaIy IMEHa U CPeiber
CI0Ba CBMX ayTopa paja (He ¢puaMa), roguHa uspage. Y
IPYTOM Kafpy MOpa OMTH YCHUMI/bEH TeKCT pajia y BULY
arcrpakTa jio 350 peun. Y nocnenmeM Kaapy Gpuama Mory
ce HaBeCTM MMeHa TeXHIIKOT 0cob7ba (pexija, CHIMaTerb,
CBET/I0, TOH, PpoTorpaduja u ci1.). Y3 Buaeo-pagose foc-
TaBUTH: TOCEOHO TEKCT y BUAY arncTpakTa (o 350 peun),
jemny ¢ororpadujy Kao miaycrpanujy npukasa, usjaBy
HOTIIMCAHY Of CBET TEXHIYKOT 0cob/ba fla ce Ofipudy ay-
TOPCKVX TIpaBa y KOPUCT ayTopa pajia.

ITPVIJIO3M PAZTY cy ta6erne, cuke (¢potorpaduje, up-
TEXU, CXeMe, IpadUKOHM) Y BUEO-IPIUTIO3NL.

CeBaka Tabena Tpeba fa O6yme cama 1o ceb6u 1ako pas-
ympuBa. Hacnos Tpeba oTkynary usHap Tabene, a
objamrmema ucroy we. Tabenre ce 03HaUaBajy apancKuM
6pojeBnMa mpema pefocneqy HaBobhema y Texcry. Ta-
6erne pTaTH UCK/BYUNBO y Iporpamy Word, Kpo3 MeHI
Table-Insert-Table, y3 nedunucarme TagHOT OpOja KOIOHA
U perioBa Koju he 4nHNTH MpeXy Taberne. [lecHUM KIMKOM
Ha Muy — nomohy onnuja Merge Cells u Split Cells -
crajaTi, ogHoCcHO fennty hemuje. Kynatu ponrom Times
New Roman, BenmuumnHOM cnoBa 12 pt, ¢ jefTHOCTPYKUM
npopenoM i 6e3 yBnaderwa Tekcra. Kopumrhene ckpahe-
Hulle y Tabemu Tpeba 06jacHITH y JIeTeHAM UCIIOf, Tabe-
71e. YKOJIMKO je PYKOIIUC Ha CPIICKOM je3UKY, IPUIOXKUTU
HasuBe Tabesa U leTeHAy Ha o6a jesuka. Takobe, y jenny
Tabery, y okBUpy ucTe henmje, yHeTH 11 TEKCT Ha CPIICKOM
U TEKCT Ha €HITIECKOM je3UKy (HMKaKO He IIPaBUTH JiBe
Tabese ca iBa je3ukal).

Ciuke cy cBy 00/myLy rpaUuKmx IPUIOTa U Kao ,,CIMKe
y CA ce 06jaBmyjy dpororpaduje, npresxu, cxeMe u rpadu-
koHM. CIiKe 03HaYaBajy ce apalckuM 6pojeBuMa ImpeMa
penocneny HaBobemwa y TekcTy. IIpuMajy ce nck/byunBo
pururanHe ¢pororpaduje (pHO-6eme mm y 60ju) peso-
nyuuje Hajmame 300 dpi n popmara sanuca tiff unm jpg
(mare, MyTHe M CTIMKe JIOLIeT KBanuTeTa Hehe ce mpuxBa-
TaTH 3a mMTaMmame!). YKOIMKo ayTopy He OCeRyjy nim
Hycy y MoryhHocTH fia focTaBe gurutanse ¢pororpaduje,
OHJIa OPUTVHAJTHE C/TUKe Tpeba CKeHUPATH Y Pe3omyIyju
300 dpi v y OpUTMHATHO]j BeTMYMHN. YKOIIVKO je paji Heo-
IIXOJTHO WTyCTPOBATH Ca BUIIE CIMKa, y pany he ux 6mutu
006jaB/beHO HEKOMMKO, a ocTasie he 6utu y e-Bep3uju wiaH-

Ka kao PowerPoint mpe3eHTanyja (cBaka cMka MOpa OUTH
HyMepJCaHa J IMaTH JIETeH ).

Bupneo-npunosu (mnycrpauuje paja) Mory Tpajatu 1-3
MMHyTa 1 6utn y popmaty avi, mp4(flv). ¥3 Bugeo moc-
TaBUTY ITOCeOHO CIUKY Koja 611 6uta mirycTpariyja Buyeo-
IpyKasa y e-M3amy 1 06jaB/beHa y IITaMIIaHOM U3JIabYy.
YKOnuKO je pyKOINC Ha CPIICKOM je3UKY, IIPMTIOKUTH Ha-
3UBe C/IMKa J JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecI MOTY IIITaMITaTy y 60ju, anmu fofiaTHe
TPOILIKOBE IITaMIle CHOCE ay TOPH.

Ipadukonu tpeba na 6yny ypahennu u jocrasbeHu y Ipo-
rpamy Excel, na 6u ce Bupierne mpatehe BpeHOCTHI pacIo-
pebene o henujama. Vicre rpaduxone npekonupaTu u y
Word-oB okyMeHT, e ce rpadMKOHN O3HaYaBajy apal-
cknM 6pojeBrMa IpemMa pefociefy HaBohemwa y TEKCTY.
Csu nopany Ha rpadukoHy Kyuajy ce y donry Times New
Roman. Kopnmthene ckpahennie Ha rpa¢pukony tpeba
06jacHNTH Yy JIeTeH UCTION rpaduKoHa. Y MTaMIIaHoOj
Bep3Mju YWIaHKa BepoBaTHIje je fa rpadukoH Hehe 6uTn
IHITaMIIaH y 60ji1, Te je 6ojbe u3beraBaryu Kopuinhemwe 60ja
y TpadpMKOHMMA, NIV VX KOPUCTUTY PA3/INIUTOT MHTEH3N-
TeTa. YKOJIKO je PyKOINC Ha CPIICKOM je3MKY, TPUIOKUTI
Ha3uBe rpaduKoHa VI JIeTeH/y Ha 00a jesyKa.

IIprexu u cxeMe ce foCTaBIbajy y jpg wu tiff opma-
Ty. Cxeme ce mory upraru u y nporpamy CorelDraw ummn
Adobe Illustrator (mporpamu 3a paj ca BeKTOpUMa, KpyBa-
Ma). CBU IOfaLiyt Ha CXeMM Ky1iajy ce y outy Times New
Roman, Bemanna cnosa 10 pt. Kopuihene ckpahennre
Ha cxeMy Tpeba 06jaCHUTH y JTeTeH/M NCIIOf, CXeMe. YKO-
JIVKO je PYKOIIIC Ha CPIICKOM je31KY, IIPUIOXKIUTI Ha3uBe
cxeMa I JIereHAly Ha 00a je3uka.

3AXBAJTHUIIA. HaBecTu cBe capajiHVKe KOji Cy IOIpPH-
HeJNM CTBapamy pajia a He MCIYbaBajy Mepiiia 3a ayTop-
CTBO, Kao0 LITO €y 0cobe Koje 06e36ehyjy TexHUUKY 1o-
Moh, ToMOh y Imcamy pajia MM PyKoBOJie Ofie/berbeM Koje
o6e36ebhyje ommury moppuky. uHaHCKjCKa 1 MaTepyjaTHa
nomoh, y 067Ky CIIOH30pCTBa, CTUIIEH M)A, TTOK/IOHA,
olpeMe, IeKOBa U IpyTo, Tpebda Takobe fa Oyae HaBemeHa.

JIMTEPATYPA. Cnucax pedepeHIy je ORTOBOPHOCT ay-
TOpa, a HUTUPAHY WIAaHIM Tpeba fja Oyy TaKko MpUCTy-
MavHM YnTaonyMa yaconuca. Crora y3 caky pedepeHiy
ob6ase3Ho Tpeba HaBecTyt DOI 6poj WwiaHKa (jenMHCTBEHY
HIICKY KapakTepa Koja My je gomerbeHa) 1 PMID 6poj yko-
JIMKO je WIaHaK MHAeKcupaH y 6asy PubMed/MEDLINE.

Pedepeniie HymepucaTu pefHUM aparnckum 6pojeBrmMa
IpeMa pefocelly HaBohema y TekcTy. bpoj pedepeHnru
He 611 Tpebano fa Oyne Behu ox 30, ocuM y mmperieny -
TepaType, y KojeM je 103BO/beHO fa ux Oyzme fo 50, uy
MeTaaHajusM, Ie UX je fo3BobeHo fo 100. bpoj nuTn-
PaHMX OPUTMHATHUX pafoBa Mopa 6Ty HajMame 80%
oJI yKyIIHOT 6poja pedepeHIu, 0fHOCHO 6poj uuTupa-
HUX KIbUTA, [IOI/IaB/ba y KIbMTaMa ¥ IIpereHMX YIaHaKa
Mamy off 20%. Ykonuko ce fomahe MoHorpadcke my6mm-



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

Kallyje ¥ WIAHIY MOTY YBPCTUTH Y pedepeHLIie, ayTopu
Cy AY>KHM fa ux untupajy. Behnua nurupannx naydunx
YlaHakKa He 61 Tpebano fa 6yne ctapuja of IeT rofu-
Ha. Huje 03BO/beHO IVTHpabe ancTpakaTa. YKOIMKO je
OUTHO KOMEHTAPUCATH pesy/Tare KOji Cy MyO/IMKOBaHN
CaMo y BIJIY QIICTPAKTa, HEOIIXOJHO je TO HaBECTU Y CAMOM
TeKCTy paja. Pedepeniie wianaka Koju cy npuxsahenn
3a LITaMIIY, a1 jOILI HICY 06jaB/beHN, Tpeba 03HAYUTI
ca in press ¥ IPUIOKUTI JOKA3 O IIPUXBaTarby pajia 3a
o0jaB/buBatbe.

Pedepente ce nutnpajy nmpema Bankysepckom ctumy
(yHudopMmcaHNM 3aXTeBMMa 3a PYKOIIVICE KOjI ce Ipe-
Hajy 6MoMemVIIIMHCKUM YacOIMCUMa), KOjU je YCIIOCTaBMO
MebhyHapogHy KOMIUTET ypeJHIMKa MeANIIMHCKUX Jaco-
muca (http://www.icmje.org), unju dopmat kopucte U.S.
National Library of Medicine n 6a3e Hay4yHuUX my6nuKa-
nyja. [Tpumepe HaBohema mybnukanuja (41aHaka, Kibura
U IPYTUX MOHOTpaduja, eleKTPOHCKOT, Heo0jaB/beHoT I
Ipyror 06jaB/beHOT MaTepujaia) MOry ce mpoHahu Ha MH-
TepHeT-cTpaHuuu http://www.nlm.nih.gov/bsd/uniform_
requirements.html. IIpunukoM HaBobemwa nmureparype
BeoMa je BayKHO IIPUAP)KaBaTU ce IOMEHYTOT CTaHAaP/a,
jep je To jemaH Off HajOUTHMjUX PaKTOpa 3a MHIEKCUPabe
IPUIVKOM KTacuyKaIije HayYHIX 4acOMca.

ITPOIIPATHO IIMCMO (SUBMISSION LETTER). V3
pyKorc 06aBesHO IPUIOXKIUTHU 06pasary Koju Cy MOTIIN-
CaJIy CBU ayTOPH, a KOju Caip>ku: 1) usjaBy #a paj mper-
XOJIHO HUje My6IMKOBaH U Jja HUje UCTOBPEMEHO MOfHET
3a 00jaB/bMBaIbe Y HEKOM JIPYIOM YacoIINCY, 2) U3jaBy ja
CY PYKOIIIC IIPOYUTAIIY ¥ OFOOPIIN CBU ay TOPY KOjU UC-
IyHaBajy MepuiIa ayTopCTBa, M 3) KOHTAKT MOJJATKe CBUX
ayropay pany (agpece, uMejn agpece, TenedoHe UTH.).
brmanko obpasary Tpeba mpeyseT ca MHTepHET-CTPaHNUIle
vacomnuca (http://www.srpskiarhiv.rs).

Taxobe je morpe6HO HOCTaBUTH KONMje CBUX HO3BOTIA
3a: peIpoAyKoBame MPeTXOfHO 06jaB/beHOT MaTepljaa,
ynorpeby mryctpanuja u o6jaBbuBarme nHbopManyja o
HO3HATIM JbYAMMA VI IMEHOBabe /by KOjU CY JOIIPH-
HeJIM M3pafiu paja.

YTAHAPUHA, IIPETIIVTIATA I HAKHAJIA 3A OB-
PALY YITAHKA. [la 6u pap 610 06jaB/beH y yacomucy
Cpiicku apxue 3a 1en0KyilHo 71eKapcitiéo, CBU ayTOPU KOju
Ccy nexapu wm cromatonosu 3 Cpbuje Mopajy 61Ty 4ia-
HoBY CPIICKOT IeKapCKOT PYIITBa (Y CKIafly ca WIaHOM
6. Craryra JIpymTsa) 1 USMMPUTHU HaKHa[y 3a o6pany
unaHaka (Article Processing Charge) y usnocy og, 3000 au-
Hapa. AyTOpu ¥ KOayTOpM U3 MHOCTPAHCTBA Cy Y 06aBesn
fla IIaTe HaKHaay 3a o6pany wiaHaka (Article Processing
Charge) y usHocy on 35 eBpa. YIiara y jefiHoj KayeHaap-
CKoj TopuHM 00yXBaTa M CBe HApE/IHe, eBeHTYaTHe YIaHKe,
IoCyIaTe Ha pasMaTpame y Toj rogyHu. CBI ayTopy Koju

IIaTe OBY HAKHA/[y MOTY, YKOJMKO TO JKeJle, Ia TPUMajy
MITaMIIaHO U3Jame Jacomuca. Tpeba HAIIOMEeHYTH Jja
OBa yIUIaTa Huje rapannuja fa he pay 6utu npuxsahen
u 06jaBibeH y Cpiickom apxusy 3a uenoKyiiHo 1ekapciieo.
O6aBesa mrahamwa HakHazle 3a 00pajly YWIaHKa He OTHOCH
ce Ha CTyfIeHTe OCHOBHUX CTY/Vja J1 Ha IIPETIIaTHNKE Ha
Jacoruc.

YcraHoBe (IpaBHa MHUIIa) He MOTY ITPEKO CBOje IMpeTIUIaTe
Jla VICITyHe 0Baj /0B ayTopa (($13ndKor muia). Y3 pyko-
mnc paga Tpeba JOCTaBUTH KOIMje YIIATHMIIA 32 YWIaHa-
PMHY U IIpeTIVIaTy / HaKHa/y 3a 00pajy YWIaHKa, Kao JoKa3
0 yIUIaTaMa, yKOJIMKO M3fiaBad HeMa eBUIEHL)Y O TOMe.
Yacomuc npuxBsara fjoHalyje Of CIIOH30pa KOji CHOCE [Ie0
TPOLIKOBA W/IJ TPOIIKOBE y LIJIMHU OHUX ayTopa Koju
HICY y MOryhHOCTH Ja M3Mype HaKHaAy 3a 00pajy WiaHKa
(y TakBMM C/Ty4ajeBuMa HOTPEOHO je YaCONUCy CTaBUTH
Ha YBUJ, OIIPaBJaHOCT TAKBOT CIIOH30PCTBA).

CJTAILE PYKOIIMCA. Pykomuc pajia ¥ CBM IIPUJIO3N Y3
Paj fOCTaB/bajy ce MCK/bYYMBO eIeKTPOHCKY IIPEKO CHCTe-
Ma 3a [IpMjaB/bMBalbe Ha MHTEPHET-CTPAHMIIN JaCcOIINCa:
http://www.srpskiarhiv.rs

HAIIOMEHA. Paj xoju He ucniymaBsa yc/l0Be OBOT YIIYT-
cTBa He MOXKe 6utu ynyheH Ha penensujy u 6uhe Bpahen
ayTopMMa Jia ra IomyHe 1 ucnpase. [IprpxaBarmeM yyT-
CTBa 3a IPUIIPEMY pajia 3HaTHO he ce ckpaTuTu Bpeme
Ie/IOKYITHOT TIpoIieca 10 06jaB/biBaba pajia y qacolncy,
mTo he MO3NTMBHO yTULIATH Ha KBAIMTET WIaHAKa U pe-
JIOBHOCT M3/Ta’Kerba JacoIlnca.

3a cBe momaTHe MHpOPMaIVje, MOTIMO Jia ce obpaTuTe
Ha JloJie HaBefieHe afipece 1 6poj TenedoHa.

AJIPECA:

CpIIcKo eKapcKo APYIITBO

Ypeauumrpo yaconyca ,,CpIcKu apXus 3a IeTOKYITHO
eKapcTBO

V. kpampune Harannmje 1

11000 beorpap

Cpbuja

Tenedonn: (+381 11) 409-2776, 409-4479
E-mail: office@srpskiarhiv.rs
Wurepurert appeca: http://www.srpskiarhiv.rs
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INSTRUCTIONS FOR AUTHORS

Before submitting their paper to the Editorial Office of
the Serbian Archives of Medicine, authors should read
the Instructions for Authors, where they will find all the
necessary information on writing their manuscript in
accordance with the journal’s standards. It is essential
that authors prepare their manuscript according to
established specifications, as failure to do so will result
in paper being delayed or rejected. Serbian Archives
of Medicine provides no fee for published articles. By
submitting a paper for publishing consideration, au-
thors of a paper accepted for publication in the Serbian
Archives of Medicine grant and assign all copyrights to
the publisher - the Serbian Medical Society.

GENERAL INSTRUCTIONS. Serbian Archives of Medicine
publishes papers that have not been, either in their entirety
or partially, previously published, and that have not been
accepted for publication elsewhere. Serbian Archives of
Medicine publishes papers in English and Serbian. For
better availability and citation, authors are encouraged
to submit articles of all types in English. The journal
publishes the following article types: editorials, original
papers, preliminary and short communications, case re-
ports, video-articles, images in clinical medicine, review
articles, current topics, articles for practitioners, history of
medicine articles, language of medicine 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. Original papers, case
reports, preliminary and short communications, review
articles, current topics, video-articles and images in clini-
cal medicine are published in English only, while other
article types may be published in Serbian if the Editorial
Office reaches such decision.

The papers are always submitted with Summary in both
English and Serbian, included in the manuscript file. The
text of the manuscript should be typed in MS Word using
the Times New Roman typeface, and font size 12 pt. The
text should be prepared with margins set to 25 mm and
onto A4 paper size, with double line spacing, aligned left
and the initial lines of all paragraphs indented 10 mm,
without hyphenation. Tabs and successive blank spaces are
not to be used for text alignment; instead, ruler alignment
control tool and Toolbars are suggested. In order to start a
new page within the document, Page Break option should
be used instead of consecutive enters. Only one space fol-
lows after any punctuation mark. If special signs (symbols)
are used in the text, use the Symbol font. References cited
in the text are numbered with Arabic numerals within
parenthesis (for example: [1, 2]), in order of appearance
in the text. Pages are numbered consecutively in the right
bottom corner, beginning from the title page.

When writing text in English, linguistic standard Ameri-
can English should be observed. Write short and clear
sentences. Generic names should be exclusively used for

the names of drugs. Devices (apparatuses, instruments)
are termed by trade names, while their name and place
of production should be indicated in the brackets. If a
letter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., 997Tc,
IL-6, 02, B12, CD8). If something is commonly written in
italics, such as genes (e.g. BRCAL1), it should be written in
this manner in the paper as well.

If a paper is a part of a master’s or doctoral thesis, or a
research project, that should be designated in a separate
note at the end of the text. Also, if the article was previously
presented at any scientific meeting, the name, venue and
time of the meeting should be stated, as well as the man-
ner in which the paper had been published (e.g. changed
title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any re-
search related to one or more health related interventions
in order to evaluate the effects on health outcomes. The
trial registration number should be included as the last
line of the Summary.

ETHICAL APPROVAL. Manuscripts with human medi-
cal research should contain a statement that the subjects’
written consent was obtained, according to the Declaration
of Helsinki, the study has been approved by competent
ethics committee, and conforms to the legal standards.
Experimental studies with human material and animal
studies should contain statement of the institutional ethics
committee and meet legal standards.

CONFLICT OF INTEREST STATEMENT. The manuscript
must be accompanied by a disclosure statement from all
authors (contained within the Submission Letter) declaring
any potential interest or stating that the authors have no
conflict of interest. For additional information on different
types of conflict of interest, please see World Association of
Medical Editors (WAME, www.wame.org) policy statement
on conflict of interest.

AUTHORSHIP. All individuals listed as authors should
be qualified for authorship. Every author should have par-
ticipated sufficiently in writing the article in order to take
responsibility for the whole article and results presented in
the text. Authorship is based only on: crucial contribution
to the article conception, obtaining of results or analysis
and interpretation of results; design of manuscript or its
critical review of significant intellectual value; final revision
of the manuscript being prepared for publication.

The authors should enclose the description of contribution
to the article of every co-author individually (within the
Submission Letter). Funding, collection of data or general
supervision of the research group alone cannot justify
authorship. All other individuals having contributed to
the preparation of the article should be mentioned in the
Acknowledgment section, with description of their contri-
bution to the paper, with their written consent.
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PLAGIARISM. Since January 1, 2019 all manuscripts have
been submitted via SCIndeks Assistant to Cross Check
(software iThenticate) for plagiarism and auto-plagiarism
control. The manuscripts with approved plagiarism/auto-
plagiarism will be rejected and authors will not be welcome
to publish in Serbian Achieves of Medicine.

TITLE PAGE. The first page of the manuscript (cover sheet)
should include the following: title of the paper without any
abbreviations; suggested running title; each author’s full
names and family names (no titles), indexed by numbers;
official name, place and country of the institution in which
authors work (in order corresponding to the indexed num-
bers of the authors); at the bottom of the page: name and
family name, address, phone and fax number, and e-mail
address of a corresponding author.

SUMMARY. Along with the original article, preliminary and
short communication, review article, case report, article on
history of medicine, current topic article, article for language
of medicine and article for practitioners, the summary not
exceeding 100-250 words should be typed on the second
page of the manuscript. In original articles, 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
‘tigures’ 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.

ACKNOWLEDGMENT. List all those individuals having
contributed to preparation of the article but having not met
the criteria of authorship, such as individuals providing
technical assistance, assistance in writing the paper or run-
ning the department securing general support. Financial
aid and all other support in the form of sponsorship, grants,
donations of equipment and medications, etc., should be
mentioned too.

REFERENCES. The reference list is the responsibility of
the authors. Cited articles should be readily accessible to
the journals readership. Therefore, following each refer-
ence, its DOI number and PMID number (if the article
is indexed for MEDLINE/PubMed) should be typed.
References should be numbered in Arabic numerals in order
of citation in the text. The overall number of references should
not exceed 30, except in review articles, where maximum
of 50 is acceptable, and in meta-analysis, where up to 100
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references are allowed. The number of citations of original
articles must be at least 80% of the total number of references,
and the number of citations of books, chapters and literature
reviews less than 20%. If monographs and articles written by
Serbian authors could be included in the reference list, the
authors are obliged to cite them. The majority of the cited
articles should not be older than five years. Use of abstracts
as references is not allowed. If it is important to comment
on results published solely in the form of an abstract, it is
necessary to do so within the text of the article. The references
of articles accepted for publication should be designated as
in press with the enclosed proof of approval for publication.

The references are cited according to the Vancouver style
(Uniformed Requirements for Manuscripts Submitted to
Biomedical Journals), rules and formats established by
the International Committee of Medical Journal Editors
(http://www.icmje.org), used by the U.S. National Library of
Medicine and scientific publications databases. Examples
of citing publications (journal articles, books and other
monographs, electronic, unpublished and other published
material) can be found on the web site http://www.nlm.nih.
gov/bsd/uniform_requirements.html. In citation of references,
the defined standards should be strictly followed, because
itis one of the essential factors of indexing for classification
of scientific journals.

SUBMISSION LETTER. The manuscript must be ac-
companied by the Submission Letter, which is signed by
all authors and includes the following: 1) statement that
the paper has never been published and concurrently
submitted for publication to any other journal; 2) state-
ment that the manuscript has been read and approved by
all authors who have met the criteria of authorship; and 3)
contact information of all authors of the article (address,
email, telephone number, etc.). Blank Submission Letter
form can be downloaded from the journal’s web site (http://
srpskiarhiv.rs/global/pdf/Submissionletterform FINAL.pdf).

Additionally, the authors should submit the following copies
of all permits for: reproduction of formerly published mate-
rial, use of illustrations and publication of information on
known people or disclosure of the names of people having
contributed to the work.

MEMBERSHIP FEE AND SUBSCRIPTION RATES.
In order to publish their article in the Serbian Archives of
Medicine, all authors and co-authors, medical doctors and
doctors of dental medicine, must be members of the Serbian
Medical Society (according to the Article #6 of the Statute
of the SMYS) for the year in which the manuscript is being
submitted. All authors pay an “Article Processing Charge”
for the coverage of all editing and publishing expenses.
Domestic authors pay 3,000 RSD, and those from abroad
€35. The editing and publishing fee is required for substan-
tive editing, fact and reference validations, copy editing,
and publishing online and in print. An author who had
already paid the fee can have more articles submitted for
publishing consideration in the year the fee was paid. All

authors who pay this fee may;, if they desire so, receive the
printed version of the journal in the year when the fee is
paid. Please note that the payment of this charge does not
guarantee acceptance of the manuscript for publication and
does not influence the outcome of the review procedure,
in accordance with good publishing practice. The journal
accepts donations from sponsors to create a sum for pay-
ment reductions or waivers for authors unable to cover the
Article Processing Charge (a justification of the inability
to pay should be provided in such cases).

The requirement for paying the Article Processing Charge
does not apply to students or to journal subscribers. Insti-
tutions (legal entities) cannot by their subscription cover
this condition on behalf of the authors (natural persons).
Copies of deposit slips for membership and Article Pro-
cessing Charge should be enclosed with the manuscript.
Foreign authors are under no obligation to be members of
the Serbian Medical Society. All the relevant information
can be obtained via email address of the Editorial Office
(office@srpskiarhiv.rs) and on the journal’s web site (http://
srpskiarhiv.rs/en/subscription/).

SUBMISSION. Our online submission system will guide
you through the process of entering your article details
and uploading your files. All correspondence, including
notification of Editorial Office, requests for revision and
Editor’s decision will be sent by e-mail.

Please submit your manuscript and all enclosures via:
http://www.srpskiarhiv.rs.

NOTE. The papers not complying with these instructions
will not be reviewed and will be returned to the authors
for revision. Observing the instructions for preparation
of papers for the Serbian Archives of Medicine will shorten
the time of the entire process of publication and will have
a positive effect on the quality and timely release of the
journal’s issues.

For further information, please contact us via the follow-
ing address:

ADDRESS:

Serbian Archives of Medicine
Editorial Office

Kraljice Natalije 1

11000 Belgrade
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