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The title page of the first journal volume in Latin

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

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

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

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

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

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

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

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

Cpncxu apXVB 3a IENIOKYITHO TeKapPCTBO je Yacomc CPIICKOT IeKapCKOoT

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

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

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

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

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

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

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

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

Introduction/Objective The purpose of this study was to compare clinical efficacy of casein phospho-
peptide — amorphous calcium phosphate (CPP-ACP) and casein phosphopeptide-amorphous calcium
fluoride phosphate (CPP-ACFP) with 0.05% NaF, and to assess their influence on the quality of life among
individuals with Sjogren’s syndrome.

Methods Thirty patients were randomized into three groups treated with different remineralizing agents:
CPP-ACP, CPP-ACFP, and 0.05% NaF. Oral health was evaluated at the beginning of the study, after 28 days
(short-term effects), and after six months. The diagnosis of dental caries was performed using the decayed,
missing, and filled teeth (DMFT) / decayed and filled surfaces (DFS) criteria. Enamel demineralization was
visually examined using the white spot lesion index (Gorelick). The gingival health was evaluated with
the gingival index (Loe-Silness). Assessment of oral hygiene was done using the simplified oral hygiene
index (Greene-Vermilion). The Xerostomia Inventory was used to quantify dry-mouth symptoms. The oral
health-related quality of life was analyzed using the short form of the Oral Health Impact Profile (OHIP-14).
Results During the evaluation period, caries increment was not significant. Considerable regression of
white spot lesions was noted in all three experimental groups (p < 0.001). No significant improvement
in gingival health and oral hygiene was observed. Physical pain was decreased in all three experimental
groups, and subjective feeling of dry mouth was reduced in CPP-ACP and CPP-ACFP groups.
Conclusion CPP-ACP and CPP-ACFP may reduce the caries activity and relieve the dry-mouth symptoms
in patients with Sjogren’s syndrome.

Keywords: caries; casein phosphopeptide — amorphous calcium phosphate; casein phosphopeptide -
amorphous calcium fluoride phosphate; dry mouth; Sjogren’s syndrome
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INTRODUCTION

Sjogren’s syndrome (SS) is a chronic systemic
autoimmune disorder, characterized by dys-
function of both salivary and lachrymal glands.
Exocrine glands are infiltrated by mononuclear
cells (lymphocytic infiltration), causing either
compromised or even total failure in secretion
of saliva and tears [1, 2]. The variety of symp-
toms makes SS a complex disease. Pronounced
and severe oral dysfunction, disability, and dis-
comfort, defined as oral distress, seem to be the
most important factors in a patient’s perception
of oral health status [3].

The majority of published reports on the
oral component of SS focused on dry-mouth
symptoms. However, not much attention has
been given to the incidence of oral pathology
in patients with SS. Despite the fact that the

prevalence of persons with SS is high (1-23
cases per 10,000 inhabitants), while the preven-
tion and early treatment of oral diseases is of the
utmost importance in these patients, no caries
prevention protocol has been established so far
[4]. Usually, topical application of high-concen-
tration fluoride agents is recommended for car-
ies control in patients with salivary hypofunc-
tion [5]. However, decreased concentration of
calcium and phosphate ions in saliva and plaque
of xerostomic patients may be a limiting factor
for remineralization driven by topical fluorides
[6]. Papas et al. [7] suggested that aggressive
fluoride protocols in patients receiving radia-
tion therapy for head and neck cancer could be
modified with adjusting the level of phosphate
and calcium ions in remineralizing agents.
One of the most studied calcium phos-
phate-based nanotechnologies is casein
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phosphopeptide — amorphous calcium phosphate (CPP-
ACP). This formulation localizes effectively at the surface
of tooth enamel and enables a long enough retention of
phosphate and calcium ions at the site where remineraliza-
tion is wanted [6].

The purpose of the present study was to compare
clinical efficacy of CPP-ACP and casein phosphopeptide
- amorphous calcium fluoride phosphate (CPP-ACFP)
containing pastes with 0.05% NaF oral rinse, and to evalu-
ate the influence of these agents on dry-mouth symptoms
and oral health-related quality of life in patients with SS.

METHODS

This longitudinal observational study was approved by
the Ethics Committee of the School of Dental Medicine,
University of Belgrade (document 36/30). The study was
conducted in accordance with the guidelines of the Dec-
laration of Helsinki.

The patients who were referred to the Clinical Centre
of Serbia, Institute of Rheumatology and the Clinic of Al-
lergology and Immunology were participants in this study.
Dental examination was performed on thirty patients at
the School of Dental Medicine of the University of Bel-
grade. One dentist performed the first dental exam making
random treatment assignments. A random number table
was used to randomize patients into three groups treated
with different agents (n = 10): 1) 10% CPP-ACP (Tooth
Mousse, GC Int Corp, Tokyo, Japan), 2) 10% CPP-ACP
and 0.9 mg/g fluoride in CPP-ACFP (MI Paste Plus, GC
Int), and 3) 0.05% NaF (Curasept ADS 205, Curaden In-
ternational AG, Kriens, Switzerland). The sample size was
calculated with 80% power at the 5% significance level,
assuming the 5% dropout rate. The total sample size for
the three groups was calculated to be 30 participants. A
detailed description of the study material and methods
has been published previously [8].

An assessment of oral health status of each participant
was conducted at the beginning of the study, after 28 days
(short-term effects) and after a six-month use of remin-
eralizing agents. The complete oral exam was performed
by two trained dentists, blinded for treatment allocation,
using a dental mirror and explorer. The WHO criteria were
used for the diagnosis of dental caries [decayed, missing,
and filled teeth (DMFT) / decayed and filled surfaces
(DES)] [9]. Enamel demineralization was visually exam-
ined using the white spot lesion index (WSL - Gorelick)
[10]. The gingival health was evaluated with the gingival
index (GI - Loe-Silness) [11]. Assessment of oral hygiene
was done using the simplified oral hygiene index (OHI -
Greene-Vermilion) [12].

During the investigation, the patients were interviewed
about their dietary and oral hygiene habits. The dietary
habits questionnaire comprised nine questions about the
number of main meals, number and type of cariogenic
snacks, use of chewing gum, frequency of beverage in-
take, and the type of sweetener. The oral hygiene habits
analysis included six questions related to regularity of tooth
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brushing, oral hygiene devices and products, and fluoride
uses.

To compliment clinical examination, a self-rating of oral
health and its influence on life in general was evaluated.
Patients rated their oral health as: excellent, very good,
good, fair, or poor. Self-assessed impact of oral health on
life in general was recorded as follows: not at all, very little,
some, a lot, and very much. The Xerostomia Inventory
(XI) was used for measuring xerostomia symptoms [13].
Answers were coded as follows: 1 = never, 2 = hardly ever,
3 = occasionally, 4 = fairly often, and 5 = very often. Oral
health-related quality of life was analyzed using a short
form of the Oral Health Impact Profile (OHIP-14) [14].
The answers were marked as follows: 0 - never, 1 — hardly
ever, 2 — occasionally, 3 - fairly often, and 4 - very often.
Results for XI and OHIP-14 were obtained by summing
up scores for each question. The prevalence of impacts was
estimated by identifying individuals who answered with
‘fairly often’ and ‘very often’ [15].

Descriptive statistical analyses were primarily imple-
mented. Kruskal-Wallis test and Wilcoxon test were used
to analyze differences within the same treatment group
during the experimental period. For the comparisons of
frequency distributions, Fisher exact test and x* test were
used. The significance level of p < 0.05 was used. Statistics
software package SPSS was utilized for data processing.

RESULTS

The study included 27 female and three male volunteers
aged 15-65 years (mean 39.7 £ 16.6 years). Twenty-two
(73%) participants came from urban communities, six
(20%) persons were from peri-urban areas, and two (7%)
were from rural areas. Education of participants was not
equal: three (10%) patients completed primary school, 16
(53%) completed secondary school, five (17%) had a uni-
versity degree, while six (20%) belonged to the category
“pupil/student”

All patients experienced SS symptoms from at least six
months to 25 years (average 5.7 + 5.6 years). Hypertension
was present in four patients, diabetes in three, and both
conditions in one patient. Medications that have a side
effect of reducing salivary flow were taken by 10 (33%) pa-
tients: antihypertensives (three patients), anxiolytics (three
patients), both antihypertensives and anxiolytics (one pa-
tient), and nonsteroidal anti-inflammatory drugs (three
patients). The stimulated salivary flow was 0.49 + 0.20 ml/
min. (0.06-0.70 ml/min.).

All participants in the study maintained oral hygiene
using a toothbrush and toothpaste. The majority of par-
ticipants brushed their teeth two (43%) or 2-3 (29%) times
a day. Twenty-one (70%) patients did not know precisely
what kind of toothbrush they had, and 24 (80%) did not
use dental floss. Fluoridated toothpaste has been used by
24 (80%) of participants. However, 26 (86%) have never
been recommended additional use of mouth rinse with
fluoride. Analysis of dietary habits revealed that patients
often had poor eating habits. Apart from drinking water,
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Table 1. Caries incidence, white spot lesion index, gingival index (Gl), and oral hygiene index-simplified (OHI) values
CPP-ACP CPP-ACFP 0.05% NaF
Parameter
baseline 28d 6m baseline 28d 6m baseline 28d 6m

DMFT 15+6.4 15+6.4 15+6.4 16.8+6 16.8+6 16.8+6 16.7+11.3 | 16.7+11.3 17+11.2
CC (DFS) 20.7+13.5 | 20.7£135 21+138 21486 21486 216+88 | 145+113 | 148+£11.7 | 152+£12.2
RC (DFS) 0.9+0.2 0.9+0.2 09+0.2 02+04 02+04 02+04 3.8+28 38+28 38+28
WSL 29+09 24+1.2 2.1 +£1.3% 21+04 14+0.5 1.1+£04% | 22+04 1.9+03 1.6 £0.5%
Gl 0.6+04 04+0.2 05+04 04+0.6 0.1£0.1 03+0.5 1.4+0.1 0.7+£0.3 0.8 +0.5*
OHI 0.8+0.6 04+03 04+03 1+£0.7 0.6+£0.5 04+03 1.1+£04 0.6+0.4 0.3+0.3*

WSL - white spot lesion index; Gl - gingival index; OHI - oral hygiene index-simplified; CC - coronal caries; RC - root caries; DMFT - decayed, missing, and filled

teeth; DFS - decayed and filled surfaces;

*significant difference within the group (p < 0.05, Kruskal-Wallis test);
**significant difference within the group (p < 0.00001, Kruskal-Wallis test)

* p<0.001, chi-square test
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Figure 1. White spot lesion formation;

CPP-ACP - casein phosphopeptide — amorphous calcium phosphate;
CPP-ACFP - casein phosphopeptide - amorphous calcium fluoride phosphate; WS - white spot
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Figure 2. Gingival health

CPP-ACP - casein phosphopeptide — amorphous calcium phosphate;
CPP-ACFP - casein phosphopeptide - amorphous calcium fluoride phosphate
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the problem with dry mouth was solved
by consuming sweetened beverages (57%)
and confectionery products (37%).

Over an experimental period of six
months, no significant changes (p > 0.05,
Kruskal-Wallis test) in caries incidence
were documented in the three groups (Ta-
ble 1). The caries increment was the same
in both the CPP-ACP and CPP-ACFP
group manifesting as secondary caries on
two teeth, and initial caries lesion on one
tooth in the NaF group (p > 0.05, Fisher
exact test). Considerable regression of
WSL was noted in all three experimental
groups (p < 0.001, x* test, Figure 1, Table
1). The influence of investigated agents on
gingival health and oral hygiene is shown
in Table 1 and Figures 2 and 3.

Three (10%) patients perceived their
oral health as excellent, two (7%) de-
scribed it as very good, 12 (40%) reported
good oral health, while 15 (50%) patients
described their oral health as being fair.
Three (10%) patients believed that con-
dition of their mouth did not affect their
lives, one patient (3%) acknowledged very
little influence of oral health on his life,
and 12 (40%) patients reported some in-
fluence. Most of the participants in the
study, 14 (47%) of them, reported a big
impact of oral health on their lives.

Twenty-three (77%) patients reported
that the feeling of dry mouth occured
“fairly often” or “very often” Among other
XTI items, the most prominent were feel-
ing of dry skin (83%), dry eyes (70%), dry
lips (70%), and dry nose (60%). Twelve pa-
tients (40%) had problems in eating and
swallowing.

The mean OHIP-14 score among SS pa-
tients was 14.13 + 11.58 (range 0-34). The
prevalence of OHIP-14 individual items
is shown in Table 2. During the study, no
significant change in OHIP-14 score was

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):528-534
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CPP-ACP
8

CPP-ACFP

0.05% NaF
8

DISCUSSION

Increased susceptibility to oral soft tissue
diseases and caries in relation to salivary
gland hypofunction has been a long-time
problem for patients, as well as for den-
tists. Even though xerostomic patients
tend to be more vigilant about their oral
health, higher incidence of coronal caries,
root caries, and oral soft tissue pathology
comparing to healthy persons has been re-
ported [16]. In the beginning of the pres-
ent study, high prevalence of dental caries
and gingivitis, poor oral hygiene and in-
adequate diet were found in participants.
The higher risk of caries in patients with

o excellent
o good

o fair

m poor

0% 20% 40% B0% 80%

* significant differences within the group {p<0.05, Fisher exact test)

100%

salivary gland hypofunction is due to poor

Figure 3. Oral hygiene;

CPP-ACP - casein phosphopeptide — amorphous calcium phosphate;
CPP-ACFP - casein phosphopeptide - amorphous calcium fluoride phosphate

Table 2. Prevalence of OHIP-14 items

self-cleaning and reduced salivary defense
mechanisms. Dental plaque build-up, as-
sociated with increased concentration of
pathogens, contribute to further vulner-
ability of dental tissues. Sometimes, mu-

OHIP-14 items ‘

cositis and dental hypersensitivity can im-
Prevalence

Functional limitation

pede even more the maintaining of regular

Have you had trouble pronouncing any words?

oral hygiene. In an attempt to stimulate
8 (27%)

Have you felt your sense of taste has worsened?

salivary flow and overcome chewing and
4(13%)

Physical pain

swallowing difficulties, xerostomic pa-

Have you had painful aching in your mouth?

ien n X i 1 nsum: r-
10 (33%) tients tend to e cessively consume suga

Have you found it uncomfortable to eat any foods?

12 40%) sweetened beverages and softer, more

Psychological discomfort

cariogenic food.

Have you been self-conscious?

3(10%) Evidence of clinical efficacy of CPP-

Have you felt tense?

20%) ACP for remineralization of early caries

Physical disability

lesion has been reported, but clinical su-

Has your diet been unsatisfactory?

6 (20%) periority of CPP-ACP over fluoride has

Have you had to interrupt meals?

5 (17%) not been determined yet [6, 17]. In order

Psychological disability

to investigate the anticariogenic potential

Have you found it difficult to relax?

3(10%) of calcium phosphates alone, and in com-

Have you been a bit embarrassed?

3 (10%) parison to an already approved remineral-

Social disability

izing agent in patients with salivary glands

Have you been a bit irritable with other people?

3 (10%) hypofunction, CPP-ACP, CPP-ACFP, and

Have you had difficulty doing your usual jobs?

1 (3%) 0.05% NaF have been included in the pres-

Handicap

ent study.

Have you felt that life in general was less satisfying?

5 (17%) Efficacy of CPP-ACP in patients with

Have you been totally unable to function?

0 salivary gland hypofunction has not been

noted in any of three experimental groups (p > 0.05, Wil-
coxon test).

During the six-month observation period, reduced feel-
ing of dry mouth was reported in CPP-ACP (scores of
3.3+ 0.8and 2.9 + 0.9, respectively), and CPP-ACEP group
(scores of 2.1 + 1 and 1.9 + 0.8, respectively). In addition,
physical pain was reduced in all three experimental groups
(22+04and 1.8 £ 0.5 for CPP-ACP,2 + 1.2 and 1.8 + 1.1
for CPP-ACFP, 2.4 £ 0.5 and 2.3 + 0.5 for 0.05% NaF),
but without statistically significant differences (p > 0.05,
Wilcoxon test).
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extensively studied. Sim et al. [18] report-

ed lower rates of caries progression for

both occlusal and smooth surfaces in per-
sons treated with 0.4% stannous fluoride gel supplemented
with CPP-ACP-containing créeme. However, this study was
conducted immediately after head and neck radiotherapy
when none of the therapeutic agents was capable of com-
pletely preventing decay. Previously we investigated in situ
caries-preventive potential of calcium phosphate agents
in patients with SS [8]. The study revealed reduction in
quantity and dimensions of enamel defects. After 28 days
of CPP-ACP and CPP-ACFP application, enamel surface
showed improved, more uniform and smooth appearance.
The present study found no significant caries increment
during the observation period. In addition, significant
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WSL remineralization was noticed in the calcium phos-
phate groups in a short time, while the remineralization
effect of NaF mouthrinse in the treatment of WSL was
noticed after a six-month use.

Efficacy of prophylactic agents evaluated in the present
study is probably best shown by the reduction of WSL ap-
pearance. WSL has been traditionally evaluated by direct
visual examination. However, the method is not quanti-
tative, and can be influenced by a subjective opinion of
the evaluator, thus it may not be precise enough. In order
to overcome these limitations, several caries quantifica-
tion methods were proposed. In recent clinical studies,
quantitative light-induced fluorescence (QLF) has been
considered a gold standard for the detection of WSL and
their longitudinal observation. The method enables moni-
toring and quantifying changes in the mineral content of
the tooth enamel and the area of the tooth covered with
WSL, but it is time consuming and not cost-effective [19].
Chairside fluorescence-based caries diagnostic methods,
i.e. DIAGNOdent, proved to be less sensitive and accurate
compared to QLF [20], and no better than visual diagnos-
tics [19]. Therefore, visual evaluation of WSL, although fo-
cused only on the severity and not on the size of the lesion,
is still the adequate method for everyday clinical practice.

In the present study, improved oral hygiene and subse-
quently better gingival status was reported in a very short
time — after 28 days. Better motivation of patients and con-
viction that good oral hygiene habits contributed to the
improvement of their general health might be the reason
for such fast changes. Furthermore, changes in the DMFT/
DFS distribution (higher prevalence of filled surfaces) were
noted. However, patients’ compliance and adherence to the
oral hygiene routine tend to decrease over time. Frequent
control examinations and re-motivation are of great im-
portance in high caries risk groups. Therefore, adequate
preventive, prophylactic and less invasive therapeutic pro-
cedures may retain good oral health and prevent difficult
complications of salivary glands hypofunction. Another
possible way to deliver oral health information to the pa-
tients might be the e-health. Today, the availability and the
ease of access to the online health information have re-de-
fined the terms of the doctor-patient relationship [21]. Al-
though not without limitations and negative aspects, new
technologies can effectively provide information, improve
access to healthcare, and help patients share their experi-
ences [22]. However, internet content is usually oriented
towards dental diseases rather than prevention and oral
health promotion [23]. Reliable and usable information
might be of great importance, especially for patients with
increased risk for oral diseases such as xerostomic patients.
Patients’ knowledge on oral hygiene and dietetic regimen
could be improved if clinicians referred them to reliable
internet educational sources. The cooperation between the
specialties is mandatory, as this content should be placed
on both dental and web-pages that provide information
concerning systemic diseases.

Xerostomia presents an everyday challenge for persons
suffering from SS. Dry mouth is usually accompanied
with taste changes, burning mouth sensation, difficulties

‘ DOI: https://doi.org/10.2298/SARH191222041P
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in opening the mouth, swallowing, chewing, and speak-
ing. Often, salivary hypofunction does not only result in
uncomfortable feeling, but can seriously threaten oral and
general health. The assessment of the quality of life should
become an essential part of oral health evaluation. Focus-
ing on social, emotional, and physical aspects of the illness
instead of the illness per se may contribute to the patient
motivation and active participation in the treatment and
recovery [24].

In an effort to understand the efficacy of investigated
agents to help SS patients overcome disability, both OHIP-
14 and XI were used in the present study. Our findings
confirmed that xerostomia presented significant and no-
ticeable influence on the patients’ quality of life. Almost
half of the participants revealed that “fair” description
of their oral status had an enormous influence on their
perception of well-being and life itself. They usually com-
plained of compromised oral functions such as talking,
chewing, and swallowing, while psychological and social
disabilities were rarely pointed out. Our results are in ac-
cordance with those of Locker [25], who described dis-
comfort with eating, chewing and swallowing in elderly
xerostomic patients, while prevalence of psychological and
social disabilities was reported to be less than 10%. Thom-
son et al. [15] reported lower occurrence of functional
limitations and higher rates of psychological discomfort
and disability in xerostomic adults, which is in disagree-
ment with findings of the present study. Likewise, Ikebe et
al. [26] showed significant psychological and social limi-
tations in patients with hyposalivation. The fact that the
last two studies used only OHIP-14 as a survey method,
may explain the differences. The OHIP-14 contains fewer
questions exploring limitations of oral functions, while
psychological discomfort and social disabilities are more
emphasized. Therefore, more detailed questionnaire aim-
ing to disclose relevant information regarding oral health
condition and the need of dental care in persons with sali-
vary gland hypofunction is necessary. In addition, results
of the present investigation showed that CPP-ACP and
CPP-ACEFP agents decrease dry mouth and burning mouth
sensations to some extent, which might be helpful in im-
proving the oral discomfort in patients diagnosed with
salivary gland dysfunction. Nevertheless, rehabilitation of
dry mouth depends on the etiology and the treatment of
systemic conditions, rather than just management of the
oral symptoms. Therefore, treatment of systemic disease,
i.e. adjustment to certain kind of medication, introduction
to sialagogues, diet, etc., should be monitored by both the
dentist and the general practitioner.

CONCLUSION

Within the limitations of the present study, it has been
demonstrated that remineralizing agents containing CPP-
ACP and CPP-ACFP show promising results as caries-pre-
ventive agents for patients with SS. Even though regression
of WSL was noted in three experimental groups, remin-
eralization was faster and more pronounced in groups
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treated with CPP-ACP and CPP-ACFP agents. Despite
the high caries risk in SS patients, caries increment was
low during the six-month observation period. Early im-
provement of GI and OHI suggested the importance of oral
health education, frequent dental exams and motivation in
patients with SS. CPP-ACP and CPP-ACFP agents might
be helpful in improving the oral discomfort in patients
diagnosed with salivary gland dysfunction.
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KnuHuuka epukacHocT KasenHckor pocponentnaa — amoppHor Kanyujym-dpocdara
M KasenHcKor pocponentuga — amopdHor Kanuyujym-payopodocdara u uxos
YTUL,3j Ha KBANUTET }MBOTa obonennx og, LLierpeHosor (Sjogren) cuapoma

Tamapa Mepuh', flejaH Mapkosuh', BecHa Tomuh-Crivipuh?, bojaH Metposuh?, Anekcanpapa Mepuh-Monaguh? EsreHuja Mapkosuh®

'YHuep3utet y beorpagy, CromatonoLwku dakyntet, KniHrka 3a feyjy 1 npeBeHTUBHY ctomatonorujy, beorpag, Cp6uja;

Ynusep3utet y beorpagy, MegnunHcku dakyntet, Knunuukm uentap Cpbuje, KnuHuka 3a anepronorujy u umyHonorujy, beorpag, Cpbuija;
*Ynueep3utet y Hosom Cagy, MeguumHckm dpakyntet, KnuHuka 3a ctomatonorujy Bojsopute, Hosu Cag, Cpbuja;

“YHuBep3auTeT y Beorpagy, Cromatonowku akynteT, KnuHuka 3a optoneaujy Bunuua, beorpag, Cpbuja

CAMXETAK

Yeoa/LUwm Linb paga je 6vo aa ce ynopean KnmHuuka edu-
KaCHOCT Ka3euHckor dochonenTtrga — aMmopdHOr Kanuujym-
docdata (CPP-ACP) n KazenHckor dochonenTraa — amopdHor
Kanuujym-pnyopodocdarta (CPP-ACFP) ca 0,05% NaF v pa ce
VCTITA HMXOB YTNLAj Ha KBAJIUTET XMBOTa Kof obonenvx of,
LLlerpeHoBor (Sjogren) cMHapoma.

MeTope TpyigeceT 60necHKa je paHAOMU30BaHO Y TpU rpyne
Koje Cy KOpUCTWIIE pasnmynTa CPefCcTBa 3a peMMHEpanm3aLmjy
rnehu: CPP-ACP, CPP-ACFP 1 0,05% NaF. OpanHo 3gpasibe je
aHanM3MpaHo Ha MOYETKY NCTPaxMBatba, mocse 28 faHa (Kpat-
KOTpajH1 edeKaT NCNUTIBAHKX CPeACTaBa) U Mocse WecT me-
ceuu, 1 TO: 3aCTyM/beHOCT obosberba 3yba (KEM/ken nHAeKc),
nemuHepanu3auuja rnehu (Topnnkos UHAEKC 6ene Mprbe),
cTatbe ruHruee (Jloy-CuinHecoB rMHrMBanHy MHAEKC) 1 HUBO
opanHe xurnjeHe (MpMH-BepmunnoHoB nHAEKC). 3a npoLeHy
CYMMTOMa CyBUX YCTa 1 KBafIMTETa KMBOTA Y BE3V Ca OPaHUM

DOI: https://doi.org/10.2298/SARH191222041P

3gpassbem KopuwheHnu cy ynutHuuwm Xerostomia Inventory v
Oral Health Impact Profile.

PesynTtatu Y TOKy UCTpaxunBatba, NpupallTtaj Kapujeca Hu y
jenHoj of cNWUTMBaHMX rpyna Huje 61o 3HayvajaH. M3paxe-
HOCT MOYETHUX KapWjeCHUX Ne3uja 3HauajHo je pepykoBaHa (p
< 0,001). icnuTtrBaHa xemnonpodunakTyka cpeicTsa HACY
3HauajHoO yTu1Lana Ha Nobosbllake HUBOA OPaJiHe XUTHjeHe 1
3apaBsba ruHruse. MpumeHa CPP-ACP n CPP-ACFP gonpuHena
je cnabwjoj nspaxeHocTn ocehaja cyBrX YCTa, Kao 11 CMakbeHOM
ocehajy neyerba 1 xapeta.

3akrbyyak CPP-ACP n CPP-ACFP mory fonpuHeTI 3aycTaB/batby
aKyTHOT TOKa Kapujeca 1 CMarbeHOj U3Pa}eHOCTU CMMTOMa
CyBUX yCTa Kop obonenux og LLlerpeHoBor cHapoma.
KmbyuHe peun: Kapujec; kazenHcku ocponenTmg — amop-
dHM Kanumjym-dpocdart; kasenHckn Gochonentg — amopdHu
Kanuujym-dnyopodocdat; kcepoctomuja; LerpeHos (Sjogren)
CYHAPOM
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Pleuropulmonary manifestations of systemic
autoimmune diseases — an 84-case series analysis
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SUMMARY

Introduction The systemic autoimmune diseases (SAD) can cause a variety of pulmonary and pleural
abnormalities. The aim of this paper is to review clinical and radiological characteristics of a series of
patients with a systemic autoimmune disease hospitalized at a tertiary level facility.

Methods In this retrospective study, we reviewed the clinical and imaging findings in patients diagnosed
with SAD at the Teaching Hospital of Pulmonology during a nine-year period.

Results An 84-patient group (mean age of 53.8 years) consisted of 64 women and 20 men. Fifty-eight out
of 84 patients suffered from collagen vascular disease (CVD) and 26/84 had systemic vasculitis. Fatigue
was the dominant symptom (75.8% in CVD, and 69.2% in vasculitis). Cough, hemoptysis, and fever were
more frequent in patients with vasculitis. Fibrosis was the most common radiological manifestation of
CVD (26/58), followed by pleural effusion (18/58) and consolidation (10/58). Irregular opacities were
dominant radiologic finding in vasculitis (10/26), followed by nodules (8/26). Histological confirmation
of systemic autoimmune disease was obtained in 28.6% patients, in 58/84 patients the diagnosis was
based on a positive serologic test and clinico-radiological manifestations, in two cases on clinical and
radiological features according to defined criteria.

Conclusion Pleuropulmonary manifestations of SAD are usually expressed in the sixth decade of life,
predominantly in women. Clinical findings and positive serologic tests suggest diagnosis of SAD. Fibrosis
is the most common radiologic pattern found in almost one half of the patients with CVD and irregular
opacities are the most common findings in vasculitis.

Keywords: autoimmune diseases; vasculitis; pleura; pulmonary; radiology

INTRODUCTION

Systemic autoimmune diseases (SAD) include a
heterogeneous group of immunologic disorders
whose common characteristic is the presence
of an idiopathic systemic autoimmune process.
These disorders include collagen vascular dis-
eases (CVD) and the systemic vasculitis. The
characteristic thoracic manifestations of the dis-
eases are influenced by the pathophysiologic
characteristics of the underlying process. The
pleuropulmonary manifestations of systemic
diseases are broad and vary according to the
specific disease type. Several anatomic loca-
tions of the respiratory tract may be involved,
including lung parenchyma, airways, vessels,
pleura, and respiratory muscles [1, 2]. In some
patients, pulmonary involvement belongs to
prognostic factors related to mortality. The ma-
jor causes of morbidity and mortality in CTD
are interstitial lung diseases (ILD) and pulmo-
nary arterial hypertension [3, 4]. Although
pulmonary complications generally occur in
patients with a well-established disease, lung
involvement can be the first manifestation of an
autoimmune disorder. Patients with CVD are at
a higher risk of various malignancies, and the
most frequent are breast and lung cancer, the

latter most commonly detected at an advanced
stage [1, 5]. Therefore, both the general prac-
titioner and the specialist should have broad
knowledge of the SAD and their complications
because identification of these manifestations
may initiate earlier treatment and, possibly,
better disease outcome. Diagnosis of the SAD
solely on a clinical basis is difficult due to main-
ly nonspecific presentation. Apart from that,
the diagnosis is based on imaging, histopathol-
ogy, biology, and autoimmune serology [2]. We
aimed to analyze a group of patients with SAD
in terms of their clinical, immunologic, histo-
logic, and radiological features.

METHODS
Subjects

This retrospective study was performed on 84
patients discharged from the Teaching Hospital
of Pulmonology, with diagnoses of pleuropul-
monary manifestations of systemic diseases
in a nine-year period. The medical files were
carefully reviewed for clinical, radiological, im-
munological, and histological features. Clini-
cal examination included the data of general
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and respiratory physical examination. The radio-
logical examination included plain chest X-ray and
high-resolution computed tomography (HRCT)
of the thorax. Pulmonary function tests included
spirometry: forced vital capacity (FVC), forced ex-
piratory volume in the first second (FEV1), FEV1/
FVC ratio, and peak expiratory flow (PEF) [6].
Patients with hemoptysis or severe clinical imag-
ing were not examined spirometrically, but rather
pulse oximetry or arterial blood gas analysis were
performed. The following investigations were also
performed: complete blood count (CBC), routine
urine analysis, serum levels of rheumatoid factor
(latex agglutination test), antinuclear antibody
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(ANA) (immunoassay method), c-ANCA (anti-
neutrophil cytoplasmic antibodies) and p-ANCA
(indirect fluorescence antibody and ELISA method), C-
reactive protein assay (latex agglutination test), and bi-
opsies of different organs in 24 patients. The diagnosis
was based on the evaluation of clinical and radiological
manifestations, serological tests, and histological analyses
of the involved organs.

The study was done in accordance with the institutional
Committee of Ethics.

Statistical analysis

Statistical analysis was performed using the statistical
program R-- version 3.1.1 (2014-07-10) “Sock it to Me,”
Copyright (C) 2014; the R Foundation for Statistical Com-
puting; Platform: x86_64-w64-mingw32/x64 (64-bit);
(22.10.2014). Descriptive statistics were used to summarize
baseline patients’ demographic and clinical characteristics.
The results were expressed as mean + standard deviation
for continuous variables and as percentages for categori-
cal variables. Testing of normality of the data with normal
distribution was performed using graphics: normal Q-Q
plot and histogram, and Kolmogorov-Smirnov and Shap-
iro-Wilk tests. Continuous variables were compared by the
Wilcoxon or the Kruskal-Wallis test. Categorical variables
were compared using the x> test and the Fisher’s exact test.
A p-value < 0.05 was considered statistically significant. In
the case of multiple testing on the same data set, Bonfer-
roni correction was used (a, = 0.05/6 = 0.0083).

RESULTS

The study group of 84 patients with SAD included 76.2%
women and 23.8% men. The patients’ age ranged from
19 to 83 years (mean being 53.8 + 13.8 years) with pre-
dominance of those between 41 and 70 years. Patients with
systemic vasculitis were significantly younger than those
with CVD (p < 0.017).

Clinical characteristics

We reviewed 58 patients with CVD and 26 with systemic
vasculitis. Frequency distribution of the diseases is shown

‘ DOI: https://doi.org/10.2298/SARH190730061S

Figure 1. Frequency distribution of diseases

Table 1. Clinical presentation of the patients with systemic autoim-
mune diseases (n = 84)

CVD Vasculitis Total
Symptoms p

n (%) n (%) n (%)
Cough 37 (63.8) 24 (92.3) 61 (72.6) 0.0285
Hemoptysis 7(12.1) 17 (65.4) 24 (28.6) 0.001
Chest pain 23(39.6) 3(11.5) 26 (30.9) 0.614
Dyspnea 37 (63.8) 13 (50) 50 (59.5) 0.077
Fever 24 (41.4) 12 (46.2) 36 (42.8) 0.020
Fatigue 44 (75.8) 18 (69.2) 62 (73.8) 0.325
Arthralgia 22 (37.9) 7(21.9) 29 (34.5) 0.0123
Loss of weight | 16 (27.6) 2(7.7) 18(21.4) 0.551

CVD - collagen vascular diseases

in Figure 1. Among patients with CVD, female patients
prevailed (49/58). There was no significant sex frequency
difference in the group of patients with primary systemic
vasculitis. The average age at the onset of disease was
43.7 + 14.05 years in patients with CVD, and 48.3 + 11.9
years in patients with vasculitis (p = 0.128). Eighty-one
(96.4%) patients had two or more symptoms and only three
patients with CVD had only one symptom. Overall, the
dominant symptom was fatigue. Cough, hemoptysis, and
fever were more frequent in patients with vasculitis (Table
1). The duration of symptoms varied from a few weeks to
35 years. Thirty-two patients (38.1%) were non-smokers,
13 (15.4%) were smokers, and 7 (8.3%) ex-smokers. Thir-
ty-four (40.5%) patients were exposed to environmental
tobacco smoke. Lung function tests were done in 47/84
patients. Thirty-three of these were patients with CVD.
Disorder of pulmonary function was found in 41 (87.2%)
patients: in 29 with CVD and in 12 with vasculitis. The
most common pulmonary function disorder tested with
spirometry was restriction in 18 (38.3%) patients, followed
by mixed pulmonary ventilation disorder in 13 (27.7%)
and obstruction in 10 (21.3%) patients. Arterial blood gas
analysis performed in 37 (44%) patients showed that 27
(81.8%) of the investigated patients experienced combined
pO, and pCO, disorders and six (16.2%) had hypoxemia.
The analysis of CBC revealed anemia in six patients with
CVD and in 10 with vasculitis. Raised erythrocyte sedi-
mentation rate was found in 46 patients with CVD and in
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Table 2. Radiologic presentation of systemic autoimmune diseases
R§d|o|og|c (Hrelng— PIeuraI Fibrosis | Consolidation Other Total
Disease effusion
Systemic lupus - 3 7 2 (1 bulla, 1 t_racheal 23
erythematosus stenosis)
Rheumatoid arthritis 7 8 3 1 (adhesions) 19
Systemic sclerosis 0 7 0 7
Sjogren’s syndrome 0 4 0 4
Ankylosing
spondylitis 0 1 0 1 (bulla) 2
Mlxed cgnnectlve 0 5 0 2
tissue disease
Polymyositis 0 1 0 1
Figure 2. Coronal chest computed tomogra-
8 nodules hy view in | ind A :
Granulomatosis with 2 thickened phy view in lung window setting In a patient
s 0 0 10 21 with systemic sclerosis shows thickened inter-
polyangiitis bronchovascular bundles - ith dal S ioh
1 ground glass opacity stitium with ground glass opacities in periph-
9 eral parts of both lungs
Microscopic 1 thickened
olvan ii?is 1 1 0 bronchovascular bundles | 4
polyang 1ground glass opacities
Sy Goodpasture 0 0 0 1 alveolar opacity 1
Total 19 27 20 18 84

Table 3. Frequency of interstitial lung diseases in systemic autoim-
mune diseases

Diseases NSIP | UIP | OP | Indeterminate | LIP | Total
Systemic sclerosis 6 110 0 0 7
Rheumatoid arthritis | 2 6 | 1 0 0 9
Sjogren’s syndrome 3 0O 0 1 4
Systemic lupus 0 0 1 1 0 5
erythematosus

Mixed cpnnective 0 1 ] 0 0 5
tissue disease

Polymyositis 1 0|0 0 0 1
Microscglp.ic 0 1 0 0 0 1
polyangiitis

Ankylosing o lolo 1 0o 1
spondylitis

Total 12 | 9| 3 2 1 27

NSIP - nonspecific interstitial pneumonia; UIP - usual interstitial pneumonia;
OP - organizing pneumonia; LIP — lymphoid interstitial pneumonia

20 patients with vasculitis. Elevated levels of serum urea
and creatinine were detected in 22 patients. All patients
with CVD had positive serologic tests and all but two pa-
tients with vasculitis had positive ANCA values. We found
concomitant manifestations in 38 patients with CVD: car-
diovascular in 14, hematological in nine, kidney failure
in six, three patients had pulmonary thromboembolism,
and the other three had hypothyreosis. Three of them suf-
fered from carcinoma (endometrium, urinary bladder, and
stomach, respectively). Sixteen patients with vasculitis had
a generalized form of the disease, including renal failure,
and in 10 patients with limited form GPA, upper respira-
tory tract was also involved.

Radiological characteristics
Lung fibrosis was the most common manifestation of
CVD in our patients, followed by consolidation and

pleural effusion (Table 2). A significant correlation was
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Figure 3. Axial computed tomography scan in soft tissue window
shows bilateral pleural effusion, more prominent on the left side in a
female patient with systemic lupus erythematosus

found between the duration of the symptoms and fibrosis
(p < 0.000). Fibrosis was diagnosed on HRCT examina-
tion in nearly one half of patients with CVD and in one
patient with microscopic polyangiitis (Figure 2, Table 3).
Fibrosis was predominant in women. Only three out of 27
patients were males with rheumatoid arthritis (RA). Lung
consolidations were observed in 1/5 of patients with CVD,
most frequently in systemic lupus erythematosus (SLE).
All the patients had unilateral consolidation, but one SLE
patient with acute bilateral pneumonitis. Pleural effusion
frequency distribution is presented in Table 2. In seven
cases, pleural effusion appeared prior to the diagnosis of a
systemic disease, and in other cases 1-30 years after reach-
ing the diagnosis (Figure 3). There was no correlation be-
tween the appearance of pleural effusion and the duration
of the systemic disease. Irregular consolidations were the
dominant radiologic finding in GPA (Figure 4), followed
by nodules. Cavitations were detected in five of eight cases

www.srpskiarhiv.rs ‘
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Figure 4. Coronal computed tomography view in a soft tissue window
setting in a female patient with granulomatosis with polyangiitis shows
irregular parenchymal consolidation with a cavitation in both lungs

with nodules (Figure 5) and in three cases with consolida-
tions. The diagnosis was based on a positive serologic test
and on clinico-radiological manifestations in 58 patients,
and in two cases with ankylosing spondylitis, on clinical
and radiological features according to the Roma criteria.
Histological verification was achieved in 24 (28.6%) pa-
tients from biopsy specimens of the affected organs (lung
in 16, kidneys in five, oral mucosa in two, and larynx in
one case).

DISCUSSION
Clinical features

In the presented series of our patients with SAD, CVD
were more frequent than systemic vasculitis, which cor-
responds to the literature data. Female patients prevailed in
the group with CVD [7]. Contrary to some literature data,
the age at onset of CVD and vasculitis were similar in our
study, being mostly expressed in the fifth and six decades
of life [8]. The dominant symptom was fatigue, slightly
more frequent in patients with CVD. Some other studies
reported similar frequency of fatigue in SAD that ranged
from 70% in Sjogren’s syndrome to 80% in systemic sclero-
sis and RA. The cause of fatigue in SAD is still unclear and
some studies explain it by peripheral immune activation
and systemic inflammation either directly or indirectly
by mitochondrial damage induction [9, 10]. Similarly,
according to some other studies, the lung function test
abnormalities were found predominantly in patients with
CVD [11]. Most of investigated patients had combined
pO, and pCO, disorders and six (16.2%) had hypoxemia
without the pCO, disturbance. Considerable proportion of
our patients had been exposed to tobacco smoke contents
through active or passive smoking. It is evidence-based
that oxidative and nitrosative stress and exacerbation of

‘ DOI: https://doi.org/10.2298/SARH190730061S
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Figure 5. Axial computed tomography view in a lung window setting
demonstrates a large cavitary mass with thick irregular borders in the
right lower lobe, and the nodules in both lungs (arrows) in granulo-
matosis with polyangiitis

chronic inflammation can contribute to the development
of autoimmune diseases [12, 13]. Usual peripheral blood
laboratory tests were nonspecific and they pointed to an in-
flammatory syndrome. Concomitant manifestations were
frequent in patients with CVD. Cardiovascular events are
the major cause of premature death in these patients. Ac-
celerated atherosclerosis is considered the primary cause of
cardiovascular diseases and side effects of immunotherapy
can also contribute to these diseases [2, 14]. Anemia is a
very common abnormality associated with systemic dis-
eases. Recognition of anemia in CVD is very important
and correction of anemia is dependent on the correction
of underlying CVD [15]. Renal involvement as a concomi-
tant manifestation was present mostly in patients with SLE
and in 16 patients with vasculitis, renal failure confirmed
generalized form of the disease [16]. Three patients with
CVD at the time of analysis had diagnosed carcinoma but
none had lung carcinoma. Connective tissue disease repre-
sents a large group of diseases which can be associated with
carcinoma of different localizations, and most frequently
with breast and lung cancers [5, 14]. Risk factors for lung
cancer development in connective tissue disease are still
the subject of basic research. The effects of immunosup-
pressive therapy on cancer risk remain controversial [5].

Radiological characteristics

In patients with CVD, lung involvement was manifested
dominantly with lung fibrosis followed by consolidations
and pleural effusion. In concordance to literature data,
all patients with systemic sclerosis, Sjogren’s syndrome,
mixed connective tissue disease (MCTD), polymyositis,
and about a half of the patients with RA had lung fibrosis
[17, 18, 19]. Some studies showed 20-80% prevalence of
pulmonary fibrosis in patients with scleroderma [3, 11,
18]. The other studies reported ILD in 20-68% of patients
with RA [11, 17-20], in up to 65% patients with polymyo-
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sitis/dermatomyositis (PM/DM ) [11, 21],in 21-66% %
cases with MCTD [3], and in 8-38% of Sjogren’s syndrome
[11, 22]. Pleuropulmonary abnormalities in ankylosing
spondylitis are associated with findings such as upper lobe
tibrobullous disease, nonspecific interstitial changes, sep-
tal and pleural thickening [17, 23]. Although proportions
of interstitial pneumonias vary, nonspecific interstitial
pneumonia prevailed in our patients with scleroderma and
Sjogren’s syndrome. This is consistent with the findings
of other studies in which reticulations and ground glass
opacities were the most common HRCT abnormalities
[3, 17, 18, 20]. Similarly to previously reported series, in
our patients with rheumatoid arthritis, usual interstitial
pneumonia (UIP) was most frequent ILD, but RA-ILD
was more common in female patients, which differs from
literature data [19, 20, 24]. This can be explained by dif-
ferences in disease activity and sample size. ILD in CVD
have better prognosis than idiopathic ILD, with the excep-
tion of RA-related ILD with UIP characteristics [17, 20].
Some studies reported three to four times higher mortality
in patients with systemic sclerosis and RA who had ILD
than in the general population. Five-year mortality rate is
reported to be 35-39% after ILD diagnosis in patients with
RA [19]. Consolidations were a less common finding in
patients with CVD, being most frequent in SLE, followed
by RA. Pneumonia was the most common cause of
consolidation [17, 19, 20]. Pleural effusion was diagnosed
most commonly in our patients with SLE and RA, with
frequencies similar to previously reported results [22, 25,
26, 27]. Pleural involvement has been mentioned as the
most common finding in SLE in many studies in the past,
but has become far less frequent in the last two decades
probably due to the early diagnosis of RA and a more ag-
gressive treatment [19]. Imaging findings of pulmonary
vasculitis are diverse and often poorly specific. The most
characteristic findings were opacities of different appear-
ance from nodular masses to ill-defined areas of consoli-
dation, both of which cavitated. This finding is highly
suggestive of GPA [28, 29]. A series of our patients with
GPA showed differences in radiological features of the lung
changes when compared with other reported series [29].
In the present study, areas of consolidation were slightly
more frequent than nodules, but due to the small number
of the patients, the result needs further evaluation on a
larger sample size. The spectrum of radiological and clini-
cal findings in our patients with microscopic polyangiitis
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I'IneyponynMOHanHa ncnosbaBatba CUCTEMCKUX aYyTOUMYHUX obo/berba — aHanmn3a

cepuje op, 84 cnyvaja

Pyxxa Creuh'?, Jbygmuna HaropHu-Obpaposuh??, Oparuua Mewyt?3, BecHa LUkoppuh-TprudyHosuh?3, Hukona Yonuh',

[paraHa JoBaHoBuh??

'KnuHunukn uentap Cpbuje, LieHTap 3a paguonorujy 1 MarHeTHy pesoHaHLy, beorpag, Cpbuja;

2YHueepautet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja;
*Knunnukn yeHTap Cpbuje, Knunuka 3a nynmonorujy, beorpag, Cpbuja

CAXETAK

YBopg CricTeMcKe ayToVMyHe 60NIeCTV MOTy Y3POKOBAaTU pasHe
nnyhHe 1 nneypanHe abHopmanHoCTy.

Linm oBor pafa je fia ce mpuKaxy KIMHUYKE Y PaguosoLLKe
KapaKTepucTrKe cepuje 6onecHrKa ca CUCTEMCKIM ayTOUMY-
HVM 6onecTMa XOCnMTan30BaHUX y TepLMjapHOj yCTaHOBN.
Mertope Y 0BOj peTpocneKT/BHOj CTyAMjU NPeriefanu CMo Kiu-
HMYKe 1 pafiMoJIoLLKe Hanase Kof bonecHuKa ca anjarHo3om
CUCTEMCKUX ayTONMYHUX 60N1eCT Ha YHBEP3UTETCKOj 60HULN
3a nnyhHe 601eCTV TOKOM A€BETOTOAULLHET MEPVOAA.
Pesynratu pyna og 84 6onecHuKa (cpeftba ctapocT 53,8 rogu-
Ha) cacTojana ce of 64 xeHe 1 20 mywKapaua. [Negecet ocam of,
84 6onecHuka (69,04%) 60/10Baso je of KoNareHe BacKynapHe
6onectu (KBB), a toiix 26 je mano cuctemcke Backynutuce. [lo-
MWHaHTaH cuMnToM je 6ro 3amop (75,8% kog KBB 1 69,2% Kog,
BacKynmTica). Kawwasb, xeMonTr3mje 1 NoBHLLEHa TemnepaTtypa
6vnu cy yewhn Kop 6onecHrKa ca Backynutncom. Gnbposa
je 6una Hajuewhe pagronoluko ncnosbasatbe KBB (26/58),

DOI: https://doi.org/10.2298/SARH190730061S

3atm nneypantu nsnuem (18/58) n koHconugauwje (10/58).
HenpasunHe KoHconupauyje cy bune [OMUHaHTaH PaanonoLL-
Kn Hanas Ko Backynutuca (10/26) n npaheHe cy HoaynapHUM
npomeHama (8/26). XuctonollKka NoTBpAa CUCTEMCKE ayTOMMyHe
6onecty je fobujeHa Kog 28,6% b6onecHuka, kog 58/84 bonec-
HVKa AMjarHo3a je 3acHoBaHa Ha NMO3UTUBHUM CEPOOLIKAM
TECTOBVMA Y KNMHNYKO-PaAVONOLWKIAM CMOsbaBakbMa, Y fiBa
Clyyaja Ha KNVHWYKUM U PafnoNoLWKUM KapaKTepucTukama
npema aedrHMCaHUM KpUTEprjyMmUMa.

3aksbyuak neyponynMoHasiHa UCNoJ/baBaka CUCTEMCKUX
ayTOUMyHWX 60necT 06MYHO Ce jaBrbajy Yy LWecToj AeLieHujY,
NPEeTeXHO KOA *KeHa. KNMHUYKM Hana3 1 NO3WTVBHI CEPOIOLLKN
TECTOBY YKa3yjy Ha CUCTEMCKY ayToumyHy 6onect. Dubposa je
Hajuelwny pagyoNoLLKY Hanas, Koju ce Hanasu Kog CKOpO Mosio-
B/He bonecHMKa ca KonareHUM BackynapHum 6onectrma, a He-
npaBuUiHe KOHconuaaLyje cy Hajuelwhu Hanasm y BacKynuTucy.
KmbyuHe peun: ayToumyHe 60necTu; BaCKynuTuc; nineypa;
nnyha; pagnonoruja
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SUMMARY

Introduction/Objective Stanford type A aortic dissection is a surgical emergency associated with high
mortality.

The aim of this study was to determine which group of patients and which characteristics were associ-
ated with postoperative, in-hospital mortality.

Methods The retrospective study included 116 patients with type A aortic dissection surgically treated
over a five-year period. The association between postoperative, in-hospital mortality and patient char-
acteristics was examined.

Results Total postoperative, in-hospital mortality was 22.4% (26 out of 116 patients). The variables that,
after a multivariate analysis, showed a direct correlation with mortality were as follows: admission creati-
nine value [OR 1.026 (1.006-1.046), p = 0.009], C-reactive protein (CRP) > 10 mg/L [OR 4.764 (1.066-21.283),
p = 0.041], and stroke [OR 6.097 (1.399-26.570), p = 0.016]. The receiver operating characteristic (ROC)
curve showed that creatinine could be a good predictor of mortality (area under the ROC curve = 0.767;
p < 0.0005). The cut-off point was 124.5 umol/L. The sensitivity was 65% and the specificity was 80%. The
cut-off point for CRP was 14.5 mg/L - sensitivity 71.4%, specificity 75% (area under the ROC curve = 0.702,
p =0.021).

Conclusion Surgery for type A aortic dissection is still associated with relatively high mortality. A lower
chance of survival may be indicated by elevated admission creatinine and CRP values, as well as stroke.

Keywords: aorta; dissection; mortality; creatinine; CRP; stroke

INTRODUCTION

Aortic dissection is the most common aortic
emergency disease, which classically presents
with excruciating chest pain, frequently ra-
diating to the back. Type A aortic dissection
(TAAD) is a dissection that involves the as-
cending aorta or the entire aorta down to iliac
arteries. It occurs when the intima of the aorta
becomes compromised and ruptures (intimal
tear or entry) creating a new lumen that fills
with blood between the intima and the media.
This false lumen is often larger than the true
lumen. The incidence of aortic dissection is
3.5 cases per 100,000 person years [1]. With
an unknown number of patients dying before
hospitalization, the true prevalence is likely
greater. In the first 24-48 hours, mortality is
estimated to increase by 1-2% per hour from
the onset of symptoms [2, 3]. It is of paramount
importance to diagnose this condition as soon
as possible and to transfer the patient into the
facility capable of performing emergent surgi-
cal treatment [4, 5]. Despite rapid diagnosis,
improvements in surgical technique and bet-
ter perioperative and postoperative treatment,

the mortality of surgically treated patients is
still high and varies between 17.4% and 33.4%
[3, 5, 6, 7]. However, compared to the previous
period, the survival trend is certainly better [3].

The aim of this study was to determine in-
hospital mortality in patients who underwent
surgery at our institution and identify patient
characteristics that could indicate a less favor-
able patient outcome and thus alert clinicians
to high-risk patients.

METHODS
Study population and data collection

This retrospective single-center study included
116 patients with TAAD, who were admitted
and operated on at the Institute of Cardiovascu-
lar Diseases of Vojvodina in Sremska Kameni-
ca, from January 1, 2014 to December 31, 2018.
The study was done in accord with standards of
the institutional committee on ethics. Upon ini-
tial diagnosis established by echocardiography,
the final diagnosis was confirmed by computed
tomography (CT) - aortography. TAAD was
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defined, according to the Stanford
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Table 1. Demographic, anthropometric characteristics and comorbidities

classification, as involving the as- Parameter Total Survivors | Non-survivors | p
cending aorta and/or aortic arch, | Patients n (%) 116 (100) | 90(77.6) 26 (224)
progressing distally towards the | Malen (%) 66(56.9) | 49(74.2) 17(258) | 1374
descending thoracic aorta Female n (%) 50(43.1) | 41(82) 2018) '
. - . Age (years)
Patients were divided into two | 12 7.5 608+11.6|589+11.5| 675495 |0.001
groups, depending on the out- | Range 25-87
come after surgery: the survivors | > 65 yearsn (%) 47(405) | 29(61.7) 18(38.3)
. < 65 yearsn (%) 69 (59.5) 61 (88.4) 8(11.6) 0.001
and non-survivors. Postopera-
. . . . Weight (kg) mean + SD 80.3+14.4| 80+14.4 81.3+149 | 0.700
tive, in-hospital mortality refers
. Height (cm) mean + SD 1735+94 (1738196 172.6 £ 9.1 0.595
to a fatal outcome occurring after
. . BMI (kg/m?) mean + SD 266+36 | 264+3.6 271137 0.383
the surgery and during hospital- .
L. ; Hypertension n (%) 79 (68.1) | 62(68.9) 17 (65.4) 0.812
ization, regardless of its length. , —
The foll . tient ch Hyperlipoproteinemia n (%) 9(7.8) 8(8.9) 1(3.8) 0.681
in ien rac-
. .et,o 0“21 & pa be d't'c AT4C" [ Diabetes mellitus n (%) 6(52 | 4(44) 207 | o615
erls'lcs Z:i,n Comofr 1dities l\;ve(;'e History of cerebrovascular accident n (%) 8(6.9) 8(8.9) 0(0) 0.196
mqnl}iori iyﬁariodage’ SeX’_ 3 Y Chronic obstructive pulmonary disease n (%) 4(3.4) 0 (0) 4(15.4) 0.002
welg t’h eight, O. Y I‘Eass I? X Chronic kidney disease n (%) 5(4.3) 4 (4.4) 1(3.8) 1.000
(BMI), hypertension, hyperlipo- 5oy 06) 32(27.6) | 26(28.9) 6(23.1) | 0627

proteinemia, diabetes, previous
cerebrovascular accident, chronic
obstructive pulmonary disease,
chronic kidney disease, smoking.
Of particular importance was the monitoring of preopera-
tive values of the following parameters: systolic arterial
pressure, diastolic arterial pressure, heart rate, hemoglobin,
white blood cells, neutrophils, lymphocytes, neutrophil to
lymphocyte ratio (NLR), eosinophils, platelets, fibrinogen,
glycemia, creatinine, and C-reactive protein (CRP). All
laboratory analyses were performed immediately upon
admission. The values of ejection fraction, the presence of
aortic insufficiency, pericardial and pleural effusion, diam-
eter of the ascending aorta, involvement of the supra-aortic
branches, presence of stroke, acute kidney injury (AKI),
and mesenteric ischemia were monitored. Intraoperative
variables were also monitored: cross clamp time and car-
diopulmonary bypass (CPB) time. We also compared the
type of surgery, the use of deep hypothermic circulatory
arrest (DHCA), the incidence of re-exploration for bleed-
ing, the intensive care unit stay, and the total length of
hospitalization.

BMI - body mass index;

Operative procedures

All the patients were operated on in general balanced
anesthesia. Perioperative and postoperative monitoring
included continuous arterial and central venous pres-
sure measurement, electrocardiography, oxygen satura-
tion (pulse oximetry), body temperature measured in the
nasopharynx, diuresis. Arterial blood gas analyses were
performed intermittently.

Surgery was performed via median sternotomy, using
CPB, in moderate hypothermia or DHCA. CPB was es-
tablished by arterial cannulation of the femoral or right
axillary artery and venous cannulation of the right atrium
after systemic heparinization (300 U/kg body weight and
maintenance of an activated clotting time of longer than
480 seconds). Antegrade cold crystalloid (St Thomas’ Hos-
pital) cardioplegia or cold blood cardioplegia was used
for myocardial protection. Depending on the pathological

‘ DOI: https://doi.org/10.2298/SARH191115048Z

values in bold are statistically significant

process, we performed tubular graft interposition of the
ascending aorta with or without commissural resuspen-
sion, tubular graft interposition with aortic valve replace-
ment, interposition of the composite valve graft with im-
plantation of the coronary arteries (Bentall procedure) or
hemiarch technique.

Statistical analysis

Descriptive statistics measures were used: arithmetic
mean, standard deviation, median, quartiles, frequencies
and percentages. A t-test for independent samples and a
Mann-Whitney test were used to compare the mean values
of the variables of the two populations. The correlation of
categorical variables was examined using the ¥* test for
contingency tables or using the Fisher test. The influence
of variables on the treatment outcome was determined
using univariate and multivariate binary logistic analysis.
The predictive quality of the variables on the outcome was
evaluated using receiver operating characteristics (ROC)
curves. A p < 0.05 value was taken for statistical signifi-
cance of the test. Statistical analysis was performed us-
ing IBM SPSS Statistics for Windows, Version 19.0 (IBM
Corp., Armonk, NY, USA).

RESULTS

A total of 116 patients who underwent TAAD surgery
were included in the study. Total postoperative, in-hospital
mortality was 22.4% (26 out of 116). The demographic,
anthropometric characteristics and comorbidities of the
patients are shown in Table 1. The mean age of the patients
was 60.8 £ 11.6 years and 56.9% of patients were male. The
youngest patient was 25, while the oldest was 87 years old.
Arterial hypertension was presented in 68.1% patients. Oth-
er comorbidities were present in a much smaller percentage.
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Table 2. Clinical characteristics

Characteristics Survivors Non-survivors p
Hemodynamic parameters at admission
Systolic arterial pressure (mmHg) 131.6 +35.9 1279+ 34.2 0.630
Diastolic arterial pressure (mmHg) 73.8+17.8 725+17.3 0.739
Heart rate (beats per minute) 773 +16.8 79.7 £23.2 0.560
Laboratory data at admission
Hemoglobin (g/L) 123.7£22.1 116.9+ 235 0.213
White blood cells (x 10°/L) 122+54 11.1+£3.7 0.384
Neutrophils (%) median (interquartile range) 76.6 (66.9,83.9) |81.6(72.4,85.2) | 0.465
Lymphocytes (%) 148 +8.7 144+119 0.840
Neutrophils/lymphocytes 7549 8548 0.398
i i 0

Ef;';l‘:fmié r/;)uart“e range) 1.1(04,1.6) 095(03,1) | 0369
Platelets (x 10°/L) 190.5+73.2 189.1+77.9 0.941
Fibrinogen (g/L) median (interquartile range) 2.6(2,3.6) 24(1.7,3.5) 0.490
Glycaemia (mmol/L) median (interquartile range) 6.7 (5.8, 8) 7.3(6.7,9.2) 0.128
gggf;?‘”(‘liig:gﬁmle range) 92.5(81.5,110) | 148 (114,164) | < 0.0005
Creatinine > 120 pumol/L n (%) 16 (17.8) 13 (50) 0.001
Creatinine < 120 pmol/L n (%) 74 (82.2) 13 (50)
Cm;ffl;;"fmpéfgﬁg‘rtm% erge) 40(35,7.5 | 38(21,106) | 0.020
C-reactive protein > 10 mg/L n (%) 14 (15.6) 10 (38.5) 0.024
C-reactive protein < 10 mg/L n (%) 76 (84.4) 16 (61.5)
Other clinical characteristics
Ejection fraction (%) mean + SD 58.5+59 57174 0.376
Aortic insufficiency n (%) 48 (53.3) 13 (50) 1.000
Ascending aortic diameter (mm) mean + SD 54+12.1 56.6 + 8.7 0.339
Involvement of the supra-aortic branches n (%) 35(38.9) 11(42.3) 0.285
Pericardial effusion n (%) 35(38.9) 15(57.7) 0.151
Pleural effusion n (%) 38 (42.2) 14 (53.8) 0.341
Acute kidney injury n (%) 25(27.8) 9(34.6) 0.625
Mesenteric ischemia n (%) 1(1.1) 2(7.7) 0.128
Stroke n (%) 17 (18.9) 13 (50) 0.004
Re-exploration for bleeding n (%) 21(23.3) 9(34.6) 0.309
et seo | ason | om
:Z;ﬁ:sl(?:lizrgjjayrst)ile range) 20(13,28) 10(1,44) 0.116

Values in bold are statistically significant

Table 3. Type of surgery and intraoperative data
Type of surgery Survivors | Non-survivors p
Tubular graft interposition of ascending aorta n (%) 58 (64.5) 9(34.6) 0.012
o ol eponton afpsenangenaand | g0 | 169 | oasd
T gt ot ofgscendng ot wih | g0 | 207 | 10
Bentall procedure n (%) 8(8.9) 5(19.2) 0.163
Hemiarch n (%) 4 (4.4) 4(15.4) 0.074
Iucb/_L\JéaGr ?]r(ao;:) interposition of ascending aorta 2(22) 207.7) 0217
Inability to reconstruct the aorta n (%) 0(0) 3(11.5) 0.010
Intraoperative data
gg;?acriimfetr&ir(trirl]énr.;nge) (751,01723) 108(83,150) | 0.160
rcnzz:]”;esém'”) 1225+427| 1524572 | 0.009
DHCA n (%) 5(5.6) 5(19.2) 0.044

CABG - coronary artery bypass grafting; CPB - cardiopulmonary bypass;

DHCA - deep hypothermic circulatory arrest;
values in bold are statistically significant
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The non-survivors were, on
average, older than the survivors
(67.5£9.5v5.58.9 + 11.5, p=0.001).
There were 47 patients older than
65 years (40.5%) and 18 (38.3%) did
not survive in this group, while in
69 patients younger than 65 years
(59.5%), 8 (11.6%) did not survive
(p=0.001). Out of 66 male patients,
17 died, while out of 50 women pa-
tients, nine died (p = 0.374). The
two groups did not differ signifi-
cantly in weight, height, BMI, and
comorbidities, except in the pres-
ence of chronic obstructive pulmo-
nary disease, which was higher in
the non-survivor group (p = 0.002).

Hemodynamic parameters
at admission, blood count pa-
rameters, fibrinogen values, and
glycaemia did not differ signifi-
cantly (Table 2). However, the
admission creatinine values were
significantly higher in non-survi-
vors (148 vs. 92.5, p <0.0005) as
well as CRP values (38.0 vs. 4.0,
p = 0.020); 87 patients had cre-
atinine < 120 pmol/L, 13 of whom
died, while 29 patients had cre-
atinine > 120 pmol/L, 13 of whom
died (p = 0.001). Twenty-four pa-
tients had a CRP > 10 mg/L, 10
of whom died (p = 0.024). When
comparing the remaining param-
eters in Table 2, the groups differed
significantly in the presence of
stroke, which was more present in
the non-survivor group (p = 0.004).

Survivors had a significantly
higher percentage of tubular graft
interposition of ascending aorta
(p = 0.012), while non-survivors
had a higher percentage of more
complicated procedures (Bentall
procedure, hemiarch), but did not
differ significantly (Table 3). CPB
duration was significantly longer
in the non-survivor patient group
(p =0.009). Also, surgical work in
DHCA was significantly more com-
mon in non-survivors (p = 0.044).

Univariate analysis indicated
that age > 65 years, admission cre-
atinine and CRP value, CPB time,
DHCA, and stroke were associated
with in-hospital mortality. These
variables were included in the
multivariate analysis, which desig-
nated the following parameters as
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Table 4. Results of univariate and multivariate analysis of predictors of in-hospital mortality

Zdravkovi¢ R. et al.

values in the prediction of in-hospital

ns - non significant; CRP - C-reactive protein; CPB - cardiopulmonary bypass;
DHCA - deep hypothermic circulatory arrest
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Figure 1. The receiver operating characteristics curve of admission
creatinine level
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Figure 2. The receiver operating characteristics curve of admission
C-reactive protein level

independent in-hospital mortality predictors: creatinine
[OR 1.026 (1.006-1.046), p = 0.009], CRP > 10 mg/L [OR
4.764 (1.066-21.283), p = 0.041] and stroke [OR 6.097
(1.399-26.570), p = 0.016] — Table 4.

The ROC curve analysis was performed to detect the
best cut-off point for the admission creatinine and CRP

‘ DOI: https://doi.org/10.2298/SARH191115048Z

Univariate Multivariate mortality. The cut-off point for creati-

Variable 0dds ratio 0dds ratio nine was 124.5 pmol/L (area under the

(95% Cl) P (95% Cl) P | ROC curve = 0.767; p <0.0005) (Figure 1).

> 65 years 4.733 (1.843-12.151) | 0.001 / ns The sensitivity was 65% and the specific-

Creatinine 1.021(1.007-1.034) | 0.002 | 1.026(1.006-1.046) | 0.009 | ity 80%. The cut-off point for CRP was

Creatinine > 120 pmol/L | 4.625 (1.807-11.836) | 0.001 / ns 14.5 mg/L - sensitivity 71.4%, specificity

CRP > 10 mg/L 3.393(1.281-8.988) | 0.014 | 4764 (1.066-21.283) | 0041 | 759 (area under the ROC curve = 0.702,
CPB time 1.012(1.002-1.022) | 0.014 / ns p = 0.021) (Figure 2).

DHCA 4048 (1.072-15.280) | 0.039 / ns The time distribution and causes of

Stroke 4.235 (1.66-10.766) | 0002 | 6,097 (1.399-26570) | 0016 | jn_hospital mortality are shown in Tables

5 and 6. Mors in tabula (30.8%), septic

shock / multi-organ dysfunction syn-
drome (23.1%), and stroke (19.2%) were the most com-
mon causes of death.

DISCUSSION

It is well known that TAAD is associated with a high mor-
tality rate. The postoperative, in-hospital mortality in our
patient group during a five-year observation period was
22.4%. A study conducted in our country, at another in-
stitution, a few years ago, showed that postoperative, in-
hospital mortality was almost identical - 23.3% [8]. In
large surgical registries, postoperative in-hospital mortality
ranges 17.4-33.4% [3, 5, 6, 7]. Considering the fact that
the mortality rate is about 57% after medical treatment, we
can conclude that surgical emergency is a priority in the
treatment of these patients [3].

Although it can occur in young people, especially in
patients with connective tissue disorders such as Marfan
syndrome, Loyes-Dietz syndrome, Ehler-Danlos syn-
drome, this disease is typical of the older population. Our
study showed that the average age of patients was 60.8
years. Also, mortality is higher in the elderly population
because of the higher prevalence of comorbidities in the
elderly. Mortality in adults over 65 years was 38.3% vs.
11.6% in those under 65 years. According to the worldwide
analysis, death more often occurs in the old and the highest
mortality occurs at the age of more than 70 years old [3].

A higher percentage of men than women was affected
by TAAD, which can be related to the greater prevalence of
risk factors in men, such as hypertension, atherosclerosis,
smoking. However, the difference in sex mortality has not
been shown to be significant. Some previous studies have
shown poorer outcome in female patients [3]. Delays in
TAAD diagnosis occurring more often in female patients
are probably the reason for the higher mortality [3].

The inflammatory mechanism plays an important role
in the degeneration and reduction of smooth muscle cells
leading to weakened blood vessels [9]. Neutrophils are a
key factor in an inflammatory response and their percent-
age may be an indicator of the severity of the inflammatory
response and a predictor of a fatal outcome [10]. Our study
did not confirm the correlation between neutrophil per-
centage and a fatal outcome. Recently, NLR has been used
as a predictor of mortality, most commonly in malignan-
cies. It is determined by dividing the absolute neutrophil
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Table 5. Time distribution of in-hospital

Table 6. Cause of in-hospital mortality

extensive aortic involvement, requiring

mortality

Cause of death n (%) more complicated surgery.
Ul ko) Mors in tabula 8(30.8) Two more recent studies examined and
Mors in tabula 8(30.8) Septic shock / MODS 6(23.1) demonstrated the impact of poorer ejec-
<7 days 3011.5) Stroke 5(19.2) tion fraction on postoperative, in-hospital
7-30days 6(23.1) Hypovolemic shock 3(11.6) mortality [23, 24]. Our patients did not
> 30 days 9(34.6) Cardiogenic shock 2(7.7) differ in this parameter. Our study also
Hepatorenal syndrome 138) did not show that aortic insufficiency and
Respiratory failure 1(3.8) the ascending aortic diameter affect mor-

MODS - multi-organ dysfunction syndrome

count by the absolute lymphocyte count. While the neu-
trophil count rapidly increases in conditions with height-
ened inflammation, the lymphocyte count is reduced and
thus the NLR increases significantly. Karakoyun et al. [11]
concluded that NLR may be a predictor of fatal outcome in
TAAD. Their study was conducted on 37 patients and NLR
> 8.51 demonstrated a sensitivity of 77% and specificity
of 74% for the prediction of mortality. Our study, which
included almost four times as many patients, showed no
association between NLR and mortality.

CRP is a non-specific inflammatory marker but may be
a predictor of a fatal outcome [6]. Vrsalovic et al. [12] indi-
cated that CRP > 9.8 mg/L is a predictor of poor outcome.
In our study, a multivariate analysis showed that admission
CRP > 10 mg/L had a direct correlation with in-hospital
mortality. Patients with a CRP > 10 mg/L were five times
less likely to survive. CRP is produced in the liver, coro-
nary plaques, myocardial infarcts, and aneurysmal tissue
[13]. It appears possible that aortic tissue during dissection
directly increases the production of CRP, relatively to the
severity of the dissection.

In their study on the impact of fibrinogen levels on mor-
tality, Liu et al. [14] found that low fibrinogen concentra-
tions could predict poor outcome. TAAD itself activated
the coagulation system before surgery. Excessive fibrinogen
consumption leads to a procoagulant state and the formation
of thrombus. If this procoagulant condition persists, it can
lead to microvascular and macrovascular thrombotic com-
plications, the development of disseminated intravascular
coagulation, neurological damage and to an unfavorable
outcome [15]. Our results showed no significant correla-
tion between fibrinogen values at admission and mortality,
although fibrinogen values were lower in the non-survivors.

AKI is a common complication after thoracic aortic
surgery that occurs in up to 44% of patients with TAAD,
and significantly increases in-hospital mortality [16, 17,
18]. The pathogenesis of AKI is multifactorial and the most
significant are hemodynamic, inflammatory, metabolic
factors [2, 19, 20]. Extension of the dissection may involve
the renal artery, which may directly impair renal perfusion,
thus resulting in AKI [21]. Early detection and prevention
of AKI is a key imperative that may help improve patient
outcomes [16]. Our study showed that elevated creatinine
level at admission may be a good predictor of in-hospital
mortality. Wu et al. [22] also concluded that elevated cre-
atinine levels at admission were a good predictor of in-
hospital mortality. They found that patients with elevated
creatinine had a greater proportion of aortic arch or more
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tality, which is correlated with the study
by Qiu et al. [25]. The presence of peri-
cardial effusion did not prove to be a predictor, as opposed
to a study in which it proved statistically significant [26].

Regarding CPB time, Nozohoor et al. [7] showed that
prolonged time directly affects the mortality of patients
who underwent TAAD surgery. The duration of CPB is in-
fluenced by the type of surgery. Our results show that there
were more complex surgical procedures in the group of
non-survivors. It logically affects CPB time and in-hospital
mortality. Univariate analysis showed that the length of the
CPB affected mortality; however, this was not confirmed
by multivariate analysis.

Stroke is one of the most common and severe compli-
cations of TAAD surgery, with an incidence of up to 30%
in multiple studies [27]. This complication significantly
affects the morbidity and mortality of patients. In our
study, stroke proved to be an independent predictor of
postoperative, in-hospital mortality. In-hospital mortal-
ity was observed in 43.3% of patients who had a stroke
and in 15.1% of those who did not have this complication.
Whether these strokes were due to embolic phenomena,
dissection of the arch or distal intracranial vessels, or hy-
poperfusion at the time of surgery is not known. A study
conducted by Ghoreishi et al. [27], on 7353 patients from
772 centers, found that stroke is an independent predictor
of in-hospital mortality, and the independent risk factors
for stroke were the following: femoral arterial cannulation,
total arch replacement, longer CPB time, cerebral perfu-
sion time, and total circulatory arrest time. They indicate
that all types of hypothermic strategy, including mild,
moderate, and deep, result in similar incidence of stroke
postoperatively. Improving neuroprotective techniques
during circulatory arrest is a leading topic in recent stud-
ies. Ghoreishi et al. [27] found that retrograde cerebral
perfusion was associated with significantly reduced risk for
stroke compared to no cerebral perfusion or antegrade ce-
rebral perfusion. A group of authors from Serbia examined
the clinical outcomes of two different surgical techniques:
open distal anastomosis in hypothermic circulatory arrest
compared to anastomosis with clamped aorta while con-
tinuing on extracorporeal circulation [28]. This prospec-
tive, randomized study showed that there was no difference
in in-hospital mortality between the groups, nor in the de
novo resulting neurological deficits.

This study had some limitations. It is a single center,
retrospective study and the number of patients studied is
limited. The etiology of TAAD in most patients wasn't in-
vestigated so the presence of pre-existing aortic pathologies
was unknown. Due to insufficient data, we were unable to

www.srpskiarhiv.rs ‘

545



546

include in the analysis the time from the onset of symp-
toms to surgery, which affects mortality.

CONCLUSION

Despite easier and more accessible diagnostics, advanced
surgical techniques and better postoperative treatment,
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MpeTKkasaTe/bu MHTPAXOCNUTANIHE CMPTHOCTU NOCNE XUPYPLUKOT 1eYerba aopTHe
Aucekumje tuna CraHdopa A — netToroauLLbe UCKYCTBO jeAHOT LIeHTPa

PaHKo 3ppaskoBuh', AnekcaHgap Peek'?, CrameHko LLywak'?, MunaHka Tatnh?3, Hebojwa BugeHosuh*, CnaBnua Majaesay’,
Batba Byjuh', Jenena Byukosuh-Kapan', TatjaHa MurbkoBuh'2, Jlasap Bennukm'>

"MHcTuTyT 33 KapanosackynapHe 6onect BojsoamHe, Cpemcka Kamenuua, Cpbuja;
2Ynneep3uTet y HoBom Cagy, MeguuuHckm dpakyntet, Hosu Cag, Cpbuja;

3MHcTUTYT 3a OHKonorujy BojsoguHe, Cpemcka Kamenuua, Cpbuja;

*YHuBep3uTeT y MpuwtnHM - Kococka MutposuLa, MegunumnHckn dakyntet, KocoBcka Mutposuua, Cpbuja

CAXETAK

YBop/Lum AopTtHa ancekuuja Tuna CraHdopa A XWTHO je Xu-
PYPLUKO CTak€e YAPYXKEHO Ca BUCOKOM CMPTHOLURY.

Linsb oBe cTyamje je 6uo aa yTBpAKM Koja je rpyna onepucaHmx
60necHyKa NoBe3aHa ca NocTornepaT!BHOM, MIHTPAXOCMMTaIHOM
CMPTHOLLNY 1 KOje Cy eHe KapaKTepucTrKe.

Mertope PeTpocnekTriBHa cTyauja je obyxBatuna 116 6onec-
HMKa Ca aKyTHOM aOPTHOM AMUCEKLMjoM TUna A, oneprcaHmx y
neToroauLLbemM nepuogy. icnutneaHa je nosesaHocT n3mehy
MoCTONepaTVBHE, HTPAXOCNUTANHE CMPTHOCTU U KapakTepuc-
TVKa bonecHvKa.

PesyntaTtm YKynHa nHTpaxocnutaaHa CMPTHOCT je U3Hocuna
22,4%. Bapujabne Koje cy, nocne MynTrBapujaHTHE aHanuse,
nokasare AMPEeKTHY Kopenawujy ca CMpTHOLWRY cy: KpeaTUHUH
Ha npujemy (OP 1,026 [1,006-1,046], p = 0,009), C-peakTnBHM
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npoteunH (CRP) > 10 mg/L (OR 4,764 [1,066-21,283], p=0,041) n
moxpaaHu ygap (OR 6,097 [1,399-26,570], p = 0,016). ROC kpviBa
je mokasana Aa KpeaTHVH MoXe 6uTy fobap npeTkasaTesb 3a
CcMpTHOCT (noBpLwmHa ncnog ROC kpuee = 0,767; p < 0,0005).
paHnyHa BpegHocT je 124,5 umol/L. CeH3MTUBHOCT je 65%, a
cneumdunyHocT je 80%. paHnuHa BpeaHocT 3a CRP je 14,5 mg/L
— CeH3UTMBHOCT 71,4%, cneundunyHocT 75% (NoBpLUMHa NCNog,
ROCkpuBe =0,702,n =0,021).

3ak/byyak XvIpypLLKO leyete akyTHe aopTHe AnceKumje Tuna
A je n parbe NoBe3aHO ca penaTMBHO BUCOKOM cMpTHoLhy. Ha
Makby LIAHCY 3a MPeXMB/baBatbe MOry yKa3aTu MoBULLIEHe Bpes-
HOCTU KpeaTrHuHa 1 CRP-a Ha mpujemy, Kao 1 MOXAaHu yaap.

KrbyuHe peun: aopra; gncekumja; CMPTHOCT; KpeaTnHuH; CRP;
MOX[aHuW yaap
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SUMMARY

Introduction/Objective Besides sternotomy, video-assisted thoracoscopic surgery (VATS) is used for
thymus tumors treatment.

The objective of our study was to compare oncological and perioperative outcomes in patients with |-l
stage of thymic tumors treated with VATS or standard sternotomy procedures.

Method The study included only primary |-l thymoma according to the Masaoka classification, treated
between May 2006 and February 2018. Out of 116 treated patients that had pathohistologically verified
stage, 100 (86.2%) were matched by propensity score for sex, age, body mass index, myasthenia, tumor
size, Masaoka classification stage. Oncological (direct post-operative survival, recurrence) and periopera-
tive outcomes (intraoperative and postoperative complications, length of hospitalization) that affect the
efficacy and safety of surgical techniques have been analyzed and compared between the two groups.
Results Among 50 patients operated by VATS, 34 patients (68%) were treated by uniportal approach, 13
(26%) by biportal and three (6%) by threeportal approach. The VATS intervention had shorter interven-
tion time (p < 0.001), duration of hospitalization (p < 0.001), and usage of thoracic drainage (p < 0.001).
There was a significant difference in terms of late control (p < 0.001). There was no significant difference
between the groups regarding visual analogue scale score, as well as in terms of the time of recurrence
(p=0.305, p = 0.268).

Conclusion Compared to standard sternotomy, VATS thymectomy is an equally effective and significantly
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safer method with a minimum rate of intra and postoperative complications.
Keywords: thymoma; video assisted thoracoscopy; open thymectomy

INTRODUCTION

Thymus carcinomas belong to the group of epi-
thelial tumors of the thymus, mainly located in
the anterior mediastinum [1]. They belong to
the group of rare and invasive malignancies and
make up to 1.5% of all malignant tumors, and
only 0.06% of all tumors of thymus in general
[1, 2]. They most commonly occur between
the age of 30 and 60, but they can also occur
in early childhood and elderly life, without
significant predilection by gender [2, 3]. It is
important to underline that a few patients have
systemic symptoms including autoimmune dis-
ease [4]. Approximately 30% of patients with
thymoma have myasthenia gravis [5]. Post-
thymectomy myasthenia gravis is registered in
around 1-3% of the operated patients, and this
disorder progresses after extensive thymectomy
mostly characterized for open surgery [5, 6, 7].

In surgery, Masaoka Koga staging system is
commonly used as the most important deter-
minant of long-term prognosis after surgical
resection [8]. Resection/surgery is the first and

most important modality for treating tumors
of the thymus; the possibility of implement-
ing a complete resection is the most important
parameter that defines a long-term prognosis
[9, 10]. The rate of relapse ranges from 1-5%
for non-invasive to 20% for invasive complete
resuscitative tumors [11, 12]. There are contro-
versial attitudes considering surgery, surgical
approach, the place of thoracoscopic methods,
and the extent of thymoma resection [4].
Nowadays, the majority of thymoma pa-
tients have VATS surgery at the Military Med-
ical Academy. Numerous reports show that
patients with Masaoka stage I-II thymoma
underwent VATS [4, 12]. The minimally inva-
sive approach is the recommended option in
the I-1II stage of the tumor, while for stage III
there are no data on patient’s long-term sur-
vival, so that open surgery is represented as a
therapeutic approach [8, 13-16]. The invasion
to the innominate vein, phrenic nerve, or other
major vessels should be a contraindication to
VATS [13]. It is widely accepted that VATS is
technically safe and feasible for thymoma with
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a diameter < 50 mm [14]. VATS mostly in-
cludes unipolar technique by one-sided ap-

Inclusion criterias: patients with primary thymus tumors. treated in Clinic for thoracic

and cardiac surgery in the period from 2006 to 2018,

proach (right or left side) with respect to the
anatomical localization of the thymus. The
right-side approach is more secure because
of the relationship with the brachiocephalic
vein [4]. Although the definitive guidelines
have not yet been established regarding
the extent of thymoma resection, it is well
known that extensive resection of the thy-
mus may increase the potential risk of the
intra and post-operative complications [4].

By developing minimally invasive sur-

| 280 patients I
| 156 patlents |

| 116 patients |

Exclusion criterias: incomplete medical documentation (56
pts or 20%), comorbidities that did not allow anesthesia ( 25
pts or 8.92%), advanced malignant discase(35 pts or
12.5%). coagulopathy(6 pts or 2.14%). alcoholism ( 1 pts or
0.36 %) . the use of psychoactive substances ( 1 pts or 0.36
%)

40 pts or 14. 4% either died because of complication
during the intervention ( intra and perioperative ) ( 4 pts
ot 1.44%) or had a stage III-IV thymoma according to
the Masaoka classification { 36 pts or 12.96%)

Using propensity score based on 6 variables (sex, age, body

gery, video-assisted thoracoscopic surgery mass mdcx myasthenia, tumor size, Masaoka classiﬁf:alion
. stage), patients were matched: 16 pts or 5.76 % did not

(VATS) is imposed as an excellent alter- matched

native to sternotomy procedures [1, 16,

17]. However, the safety of VATS and the 100 patients — End of the study

achievement of a complete stable remission

as an efficiency measure and evaluation cri-
terion in assessing the radicalism of resec-
tion remain insufficiently examined, since
most of the previously cited studies, as well as the studies
included in the aforementioned analysis, encompassed a
relatively small number of patients.

The study was based on analysis and comparison of on-
cological outcomes (direct post-operative survival, recur-
rence), as well as analysis and comparison of the type and
frequency of perioperative outcomes (intra and postopera-
tive complications, duration of hospitalization) in patients
with I-II stage of thymic tumors treated with VATS and
standard sternotomy procedures.

METHODS

The retrospective cohort study included 156 patients with
primary thymus tumors, operated at the Clinic for thoracic
and cardiac surgery in the period from 2006 to 2018. Cri-
teria for exclusion from the study were incomplete medical
documentation (56 patients or 20%), comorbidities that
did not allow anesthesia (25 patients or 8.92%), advanced
malignant disease (35 patients or 12.5%), coagulopathy (six
patients or 2.14%), alcoholism (one patient or 0.36%) and
the use of psychoactive substances (one patient or 0.36%).
A total of 116 treated patients have the pathohistologi-
cally verified stage I-II thymoma according to the Masaoka
classification. The remaining 40 patients or 14.4% either
died because of complication during the intervention (four
patients or 1.44%) or had a stage III-IV thymoma accord-
ing to the Masaoka classification (36 patients or 12.96%).

Using propensity score based on six variables (sex, age,
body mass index, myasthenia, tumor size, Masaoka clas-
sification stage) each patient in the VATS-treated group
was “matched” with a patient in a group treated with a
standard thymectomy with the same propensity score. Of
total number of patients included in study (116), 100 pa-
tients (86.2%) were matched, resulting in the formation of
two identical groups with similar sociodemographic and
clinical features (Figure 1).
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Figure 1. Design of the study

All epidemiological (sex, age) and anthropometrical
data (height, body mass, body mass index derived as (body
mass/height® (kg/m?)) were recorded in medical docu-
mentation, as well as the number comorbidities and the
Charlson Comorbidity Index. In hospital medical abstracts
we have also found the data considering comedications
(number of drugs and daily doses of drugs) and tumor size.

Among 156 patients underwent surgery, 98 patients
(62.8% of the operated) were treated with standard thy-
mectomy. Those from the group who survived the inter-
vention and had the stage I-II thymoma according to the
Masaoka classification, were included in matching (58 pa-
tients or 59% of all treated with the standard procedure, or
37.5% of all surgery patients).

Since 2012, VATS thymectomy has become a standard
surgical technic for thymectomy. VATS technic by one-
sided approach (to the right or left side) respects to the
anatomical localization of the thymus. All patients treated
with VATS were familiar with the surgical approach, poten-
tial risks, and complications, and they signed a standard-
ized consent at the Military Medical Academy.

All procedures performed in study involving human
participants were in accordance with the ethical standards
of the Ethical Commission of Belgrade University of De-
fense (Ethical Approval from October 30, 2018)

Oncological and perioperative outcomes (intraopera-
tive and postoperative) that affect the efficacy and safety
of surgical techniques have been analyzed and compared
between the two groups. The following variables were in-
cluded: duration of the surgical intervention, the length
of hospitalization and thoracic drainage, the late control,
recurrence.

The first follow-up was one month after the surgery.
The patients had the thorax multislice computed tomog-
raphy done before the control. After six months, they were
also checked by the operator and a neurologist. The late
control followed after the six-month follow up, regularly
planned 12 months after the intervention, but it occurred
early if the patient has some late complication of the
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intervention (intercostal neuralgia, psychiatric
problems linked with the treatment, neurologi-
cal exacerbation). The time of the late control
was expressed in months. Initially, the patient
was checked by the operator, who indicated the
next procedures and consultations. The visual
analogue scale was used for evaluation of post-
surgical pain.

Complete statistical analysis of data was made
using commercial statistical software SPSS Statis-
tics for Windows, Version 18.0. (SPSS Inc., Chica-
go, IL, USA). In the case of continuous variables,
the data are presented as median, min-max, and
interquartile range (IQR) (25-75th percentile).
The distribution of data was checked using the
Shapiro-Wilk test. Depending on the results
of this test, statistical significance between the
groups was tested using a t-test for independent
groups or alternatively Mann-Whitney test. Some
variables are presented in the form of frequencies
of particular features (categories) and statistical
significance will be determined using the x* test.
A statistically significant difference is assessed at
the minimum level p < 0.05.

RESULTS

Of the total number of patients included in the
study (116), 100 patients (86.2%) were matched.
There was no statistically significant difference in
distribution in terms of sex between two groups
(p = 0.316). The study results did not show sig-
nificant difference in distribution and type of
comorbidities between the groups. The most
frequent associated disease in each group was
hypertension (VATS vs. thoracotomy: 16% vs.
18%, p = 1.000) (Tables 1 and 2).

There was no statistically significant difference
in age (p = 0.588), body mass index (p = 0.424),
number of comorbidities and Charlson Comor-
bidity index (p = 0.735 and p = 0.828 successive-
ly), number of drugs (p = 0.676) and tumor size
(p = 0.566) between the group treated with VATS
and the group treated with standard technique
(Table 2). There was no statistically significant
difference in the daily dose of drugs (Pronison®,
Imuran®, proton pump inhibitors (IPP), vita-
min D (Alpha D3), CaCO,) between the groups
(successively p = 0.597, p = 0.111, p = 0.832,
p = 0.664, p = 0.664) (Table 3).

Among the 50 patients treated with VATS, uni-

Kostovski V. et al.

Table 1. Gender and comorbidities of the study population

Parameters VATS (n = 50) Th?r:ai%t(%my p values*
Gender: Male 30 (55.6%) 24 (44.4%) 0.316
Gender: Female 20 (43.5%) 26 (56.5%) 0316
Comorbidities (no/yes) 40(80) /10 (20) | 41(82)/9(18) 1.000
Hypertension (no/yes) 42(84)/8(16) | 41(82)/9(18) 1.000
Iron deficiency (no/yes) 50(100) /- 49(98)/1(2) 1.000
Diabetes mellitus (no/yes) 48(98) /2 (4) 50(100) /- 0.495
Ischemic brain disease (no/yes) | 49(98)/1 (2) 50(100) / - 1.000
ggg;g (‘r’f(’)s/;'e“:)t"’e pulmonary | 4q(9g)/2(4) | 50(100)/- | 0495
Chronic kidney disease (no/yes) | 49 (98)/1 (2) 50(100) /- 1.000
Eé’gg::mz,ssr?“atae 49(98)/1(2) | 49(98)/1(2) | 1.000
Other diseases (no/yes) 47 (94) /3 (6) 50(100) /- 0.242

* X2 test; data are presented as absolute numbers (%)

Table 2. Epidemiological and clinical features of the patients treated with VATS

and standard surgery

Epdemioogel s el vsin=0) | TR | v
Age (years) 39.5 (27-59.25) |39.5(33-55.75) 0.588
Body mass index (kg/m?) (22.?53:296.4) (22.27?)'—2216.8) 0.424
Number of comorbidities 0 (0-0) 0 (0-0) 0.735
Charlson Comorbidity Index 0(0-0) 0(0-0) 0.828
Number of drugs 0(0-2.25) 0(0-2) 0.676
Tumor size (mm) 60 (50-80) 60 (50-95) 0.566

Data are presented as median (IQR - 25-75th percentile);

* Mann-Whitney test

Table 3. Comedication in the group treated with VATS and with the open surgery

Comedication VATS (n = 50) Thc()r:aic;tg)my p values*
Pronison® (mg) 0(00-20) 0 (0-20) 0.597
Imuran® (mg) 0 (0-0) 0 (0-0) 0.111
Proton pump inhibitors-IPP (mg) 0 (0-40) 0 (0-40) 0.832
Vitamin D-Alpha D3 (mcg) 0 (0-50) 0 (0-50) 0.664
Number of drugs 0 (0-5) 0 (0,00-5) 0.664

Data are presented as median (IQR - 25-75th percentile);

* Mann-Whitney test

Table 4. Surgical outcomes compared between the patients treated with VATS

and with open thymectomy

Surgical outcomes A IOl ey p values*
(n=50) (n=50)
Duration of operation (min) 50 (45-60) 120 (90-150) < 0.001
Duration of hospitalisation (days) 4 (3-6) 9(7-10.25) < 0.001
Thoracic drainage (days) 2(1-3) 4 (3-5) < 0.001
Late control (months) 12(12-12) 11(9-12) <0.001
Visual analogue scale (0-10) 2(1-3) 2(2-3) 0.305
Reccurrence time (months) 0(0-0) 0(0-1.50) 0.268

Data are presented as median (IQR - 25-75th percentile);

*Mann-Whitney test

portal approach was used in 34 patients (68%), biportal in
13 patients (26%) and threeportal in tree patients (6%).
The duration of VATS intervention was significantly
shorter compared to the standard intervention, as well
as hospitalization stay and thoracic drainage (p < 0.001,
p <0.001, p < 0.001). All the patients achieved the late
control, but the thoracotomy-treated patients came

‘ DOI: https://doi.org/10.2298/SARH190716038K

significantly earlier (11 months vs. 12 months after the
surgery, p < 0.001). The patients underwent thoracotomy
who came earlier to the late control (five patients or 10%
thoracotomy-treated) had the intercostal neuralgia (two
patients or 4% thoracotomy-treated), psychiatric problems
linked with the treatment (one patient or 2% thoracotomy-
treated) and neurological exacerbation (two patients or 4%

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):548-553
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thoracotomy-treated). There was no difference in regard to
visual analogue score, as well as in the time of recurrence
between the groups (p = 0.305, p = 0.268) (Table 4).

DISCUSSION

Our study results obtained from the analyzing and com-
paring oncological and perioperative outcomes of the
VATS thymectomy and standard thoracotomy support
VATS as the recommended approach in the I-II stage of
the thymus tumor.

Consistently with our results is the recommendation of
the VATS technique as a “gold standard” for the I-II stage
of the tumor [9, 14, 15, 16]. For ITII-IV thymoma there
are no data on long-term survival of the patients, so that
open surgery is suggested as a therapeutic approach [9,
14, 15, 16]. Based on the previous cited recommendations
and ethical principles, our study design did not include
stage ITI-IV thymoma, also excluding other comorbidities’
influence upon treatment decision among study patients.

Numerous studies confirm the equal efficacy of VATS
thymectomy compared to standard sternotomy, compa-
rable radicalism, and long-term survival, with a better
cosmetic effect, lower intensity of postoperative pain and
blood loss, reduced hospitalization time, lower early and
late postoperative morbidity [7, 16-30].

Besides thymoma, some study data referred the impor-
tance of VATS surgery in myasthenia gravis treatment.
Thymectomy in patients with myasthenia gravis sup-
ported stable clinical course, leading to clinical remission
and reduce the dose of comedications used in conserva-
tive treatment [7]. A 12-year-long study that monitored
the long-term efficacy of VATS thymectomy as part of the
treatment of non-myomatosal myasthenia gravis suggests
an improvement in 91.6% of surgical cases and a stable
remission of 22.2% [18]. There was no measurable differ-
ence between the study groups in the daily dose of come-
dications used in conservative treatment of myasthenia
gravis and its side effects (osteoporosis, acute gastritis),
supporting previous data considering comparable radical-
ism. It seems to be important; having in mind that post-
thymectomy myasthenia gravis is reported in almost 3%
of the operated patients, mostly after standard procedure
[5,6,7].

Assessing efficacy through the mass of the removed tis-
sue, Lee et al. [19] stated that there is no difference between
VATS and open surgery in terms of radicalism of the pro-
cedure. Comparable oncological outcomes also refer to Ye
etal. [20]. Wang et al. [21] report that there is no difference
in terms of a five-year survival between the patients sub-
jected to VATS and open surgery as part of the treatment
of thymoma. The same conclusions arise from the studies
of Chao et al. [22], as well as Qi et al. [23].

Zahid et al. [24] point out the equivalent postopera-
tive mortality and achieve a stable remission of VATS
compared to open surgery. In addition, their study results
highlight the superiority of VATS in terms of duration
of hospitalization, bleeding, cost of surgery, intensity of
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pain, and cosmetic effect [24-27]. Ashleigh et al. [25] in
meta-analysis underlined the results that are consistent
with the referred data. Our study data supported previous
cited reports considering duration of VATS procedure and
hospitalization, thoracic drainage, with the equal intensity
of pain objectified by the visual analogue scale. In addi-
tion, recurrences occur with a frequency 0-6.7%, which is
comparable to open thymectomy [15, 26, 27]. The recently
published meta-analysis, which involved about 1200 pa-
tients, points out that VATS is superior in terms of safety
(lower incidence of complications and myasthenic crisis)
compared to open surgery and equally effective in achiev-
ing a complete stable remission [28].

Our results are in accordance with previous referred
study findings, especially in the term of late control. The
group treated with VATS had the third (late) control later
than the group treated with standard thymectomy because
they had fewer complications with the comparable time
of recurrence.

In Serbia, the first VATS thymectomy was applied in
2012. The Military Medical Academy data referred 70
VATS thymectomies done by three-, two-, and uniportal
approach until the end of 2018 [7]. With the improvement
of surgical technique, VATS uniportal approach becomes
standard and dominant in the Clinic for Thoracic Surgery
of the Military Medical Academy in the treatment of stage
I-IT thymus tumors.

Our study, involving 116 patients, presents a respectable
contribution to the further analysis of clinically significant
data on VATS thymectomy as an alternative operating path-
way for treating I-II patients with thymic tumor compared
to standard thymectomy. Results obtained in this study
indicate the benefit of VATS thoracoscopy compared to
standard thymectomy, which is reflected in greater safety
and equal or greater efficacy of VATS, as well as in a lower
incidence of postoperative complications and faster recov-
ery. VATS thymectomy is far less invasive and represents
an equally effective solution compared to standard ster-
notomy. Postoperative procedure includes a low-intensity
pain, while the scar is small. In addition, the intervention
itself can be well presented and documented. Recovery is
significantly shorter, and the costs of treatment are lower.
The length of home treatment and absence from work is
also significantly shorter in patients treated with VATS. Pos-
sible complications of VATS thymectomy could include
intercostal neuralgia, psychiatric problems linked with the
treatment, neurological exacerbation, just like those in al-
ternative methods of thymectomy, but less frequent.

Limitations of our study are retrospective character of
the study and great number of excluded patients due to
restrictive inclusion criteria.

CONCLUSION

Compared to standard sternotomy, VATS thymectomy is
equally as effective and a significantly safer method with
a minimum rate of intra and postoperative complications.
Our findings support previous study results considering
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VATS thymectomy as a gold standard for malignant thy-
mus tumour (stage I and II). Further study on the greater
numbers of participants would be necessary to define the
effectiveness of VATS surgery for the stage ITI-IV thymo-
ma according to the Masaoka classification.

Limitation of the study

Limitations of our study are retrospective character of the
study and great number of excluded patients due to restric-
tive inclusion criteria.

Ethical approval

All procedures performed in studies involving human par-
ticipants were in accordance with the ethical standards of
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Nopehere BuaeoacucTMpaHe TOPaKOCKONCKE XMPYPruje u CTaHAapAHOT XMPYPLUKOT
NPUCTYNa y neyerwy ManurHnx Tymopa tumyca | u Il cragnjyma — aHanusa

,,APONEH3UTU CKopom"

Barba Koctoscki', Munena Manapu?, Anekcanaap Puctanosuh', [lejaH Crojkosuh', Hebojwa Mapuh', Bnago LisujaHosuh’,
Jby6uHko Henuh', AnekcaHpap Hukonuh', Cnobonan Munucasmesuh’

'BojHomenuLmMHCKa akafemuja, KnuHmKa 3a rpyaHy v kapavoxupyprijy, beorpaa, Cpbuja;

’BojHoMeaMLUMHCKa akagemuja, Knunuka 3a kapgronorujy, beorpag, Cpbuja;

*KnuHnuku yeHTap Kparyjesau, KnuHuka 3a onwty v rpyaHy xvpyprujy, Kparyjesau, Cpbuja

CAMETAK

YBop/Llwb XvipypLiKo fneyere Tymopa Tumyca (Tumektomuje)
MOXe Ce CMPOBECTUN KPO3 CTEPHOTOMHM MPUCTYN U BUAEACH-
CTPaHOM TOpPaKoCKOMcKkom xupyprujom (BATC).

Linmb ctyaunje je pa ynopenm oHKONOLLKE U neprionepaTuBHe
ncxoge (MHTpaonepaTviBHe U MOCTONEPATUBHE KOMIIMKaLje,
DYXVHY X0ocnuTanu3aumje) Koa 6onecHuka ca | vl ctagujymom
Tymopa Tumyca neyeHnx metogom BATC nnv ctaHgapaHOM Tu-
MEKTOMUjOM.

Mertoge Ctyauja je obyxBatiia 6onecHrKe ca MPUMapPHAM Ty-
MopoMm Tmyca, | n Il natoxmctonoLwkor ctagujyma npema Ma-
CaoKMHOj KnacmdukaLwmju, onepucaHe y nepuogy nsmehy maja
2006. n pebpyapa 2018. roguHe. Og 116 6onecHnka wux 100
(86,2%) yBpLUTEHO je y aHanu3y ,MPONeH3nT CKOPOM” npema
nony, CTapoCTy, IHAEKCY TeNecHe Mace, MujacTeHUjY, BEANYMHM
Tymopa, CTagujymy no MacaokrHoj knacmdukaumju. OHkosno-
WKW 1 MeprionepaTyBHU NCXOAMN KOjU yTYY Ha ePUKaCHOCT 1
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6e36eAHOCT XMPYpPLUKe TEXHWKE CY aHan13vpaHu 1 ynopeheHu
n3mehy ase rpyne.

Pesyntatn Of 50 6onecHuka onepurcanux BATC-om, ko 34
60onecHNKa (68%) NPUMEHEH je YHUMOPTaNHW NPUCTYN, KOg 13
6onecHuKa (26%) brnopTanHu, a Kog Tpu bonecHrKa (6%) Tpw-
noptanHu npuctyn. BATC onepaumja je 3HayajHo Kpahe Tpajana
(p < 0,001), 3axTeBana je kpahy xocnutanusauujy (p < 0,001) n
ynotpeby apeHa (p < 0,001). OnepucaHn BATC-om cy ce KacHuje
jaBmanu (p < 0,001). Huje 6uno pasnuke y nornepy BAC ckopa,
Kao HY y morneAy BpeMeHa HaCTaHKa peuuavsa nsmehy ncnu-
TBaHux rpyna (p = 0,305, p = 0,268).

3aKsbyyak Y ofHOCY Ha CTaHfapaHy ctepHoTtomujy, BATC Tu-
MeKToMMja je nogjefHako epukacHa 1 3HavyajHo 6e36epHuja
MeToZa Ca MAHMMAJIHOM CTOTMOM MHTPaorepaT!BHYIX 1 NOCTO-
nepaT!BHYX KOMMAMKaLWja.

KmbyuHe peun: TUMOM; BUAeOacMCTPaHa TOPaKOCKOMNja; OT-
BOpeHa TMMeKTOMYja
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Our results in the treatment of tarsal dislocations
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SUMMARY

Introduction/Objective Tarsal dislocations are rare injuries. Usually, they are caused by high-energy
trauma. Depending on the type of dislocation, surgical treatment or closed reduction is used. In this
study, 13 patients are presented with the aim to analyze the type of feet dislocations, their treatment,
and outcome.

Methods Tarsal dislocation cases treated in the University Hospital in Foca were analyzed during the
period 2009-2016. All the cases were clinically and radiographically examined and monitored on control
examinations at least three years. The mobility of joints was measured and pain existence was estimated
by visual analogue scale.

Results All 13 patients with tarsal dislocation were male. Four patients were treated surgically (two
patients with tarsometatarsal and one with cuboid and navicular dislocation) and other patients had
non-surgical treatment. In 10 patients, an excellent functional result has been achieved and in two pa-
tients with tarsometatarsal dislocation a good functional result. In one patient with cuboidal dislocation
satisfactory functional result has been achieved.

Conclusion Out of the 13 reviewed patients with tarsal dislocations, functional results were rated as
excellent in 10 dislocations, good in two, and satisfactory in one. Diagnosis and treatment of foot disloca-
tions are demanding, but a favorable functional outcome can be expected with an adequate treatment
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of these injuries.
Keywords: foot; injuries; outcome; treatment

INTRODUCTION

Tarsal dislocations are rare injuries. There are
several types of tarsal dislocations. The most
significant are: subtalar dislocations, cuboid
bone dislocations, navicular bone dislocations
and dislocations of Lisfranc joint.

Subtalar dislocation is defined as simultane-
ous dislocation of both the talonavicular and
the talocalcaneal joints without a major frac-
ture [1].

Subtalar dislocations are classified as medi-
al, lateral, posterior, and anterior based on the
displacement of the foot in relationship to the
talus. These are uncommon injuries, represent-
ing approximately 1% of all traumatic injuries
of the foot and 1-2% of all dislocations, being
associated with high-energy trauma [2, 3].

Recent studies have emphasized the complex
anatomic and kinematic relationship between
the talocalcaneal and talonavicular joints and
their contributions to hindfoot function [4].

Medial dislocation is the most common and
it accounts for 65-85% of all subtalar disloca-
tions. It is the result of forced inversion of the
foot when the foot is in the plantar flexion [5].

The cuboid stabilizes the lateral column of
the foot. It is the only bone to articulate with
both the midtarsal and tarsometatarsal joints.
These articulations give the cuboid marked
stability, which is reinforced by multiple

ligamentous, tendinous and soft tissue at-
tachments. The cuboid dislocations are rare
injuries and are frequently overlooked and
misdiagnosed on initial presentation. The
mechanism of injury is postulated to include
a forced inversion and plantar flexion move-
ment of the foot [6].

The navicular is the keystone of the medial
longitudinal arch, and is rigidly stabilized by
an extensive network of dorsal and plantar
ligaments [7]. The navicular bone more often
suffers dislocation fracture than pure disloca-
tion [8]. The central third portion is relatively
avascular. When devoid of surrounding soft
tissues, as in the case of complete dislocation,
it is prone to avascular necrosis.

A Lisfranc dislocation or injury typically
describes a spectrum of injuries involving the
tarsometatarsal joints of the foot. The Lisfranc
joint itself is composed of the articulation be-
tween the first, second, and third metatarsals
bones, and the cuneiform bones [9].

In this study, patients are presented with the
aim to analyze the type of tarsal dislocations,
their treatment, and outcome.

METHODS

The patients with the tarsal dislocation of
the foot, who were treated at the University
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Hospital in Fo¢a (Bosnia and Herzegovina),

Table 1. Basic data of patients with tarsal dislocation

were analyzed during the period from Janu- - Dislocation Type
. Characteristics - - Total

ary 1, 2009 to January 1, 2016. All patients Subtalar | Tarsometatarsal | Cuboid | Navicular
were clinically and radiographically exam- Number of patients 5 5 2 1 13
ined and monitored during their hospital- Age 18-24 19-27 29-48 14 2(41‘;31 _1:1 259
ization and then in control examinations in - .
orthopedic ambulance after one and three Pat'e?:: as:ergmally 0 2 1 1 4
Tn(.)nths, theTl one and three years .after their Excellent 5 3 1 ] 10
injury and in case of complications after T(;iizr:nir;t Good 0 5 0 0 Y
that period. During every examination, the Satisfactory 0 0 1 0 1
mobility of joints was measured and pain
existence estimated by visual analogue scale  Table 2. The average time from trauma to treatment
with marking 0-10. Zero indicates the ab- - Dislocation Type

. . Characteristics - - Total
sence of pain, while 10 represents the most Subtalar | Tarsometatarsal | Cuboid | Navicular
intense pain possible. X-rays performed at | Number of patients 5 5 2 1 13
first examination and control examinations | Average time from
were also analyzed. For the patients without '((:::1 Ttaetsc)) treatment >0 67 > 85 60195
pain a.nd those w.ho maintained joint mo-  fpuu R Lo % 55 5 Py 15
bility, it was considered they had an excel- [ oo 85 30 65 85 30

lent functional result. For the patients with
the pain which can be classified as 1 or 2
according to the visual analogue scale, or
the existence of an easy limitation of joints
mobility up to one-third of the arc of mo-
tion was considered to be a good functional
result of treatment. For the patients with the
pain which can be classified as 3 according
to visual analogue scale or the existence of
an easy limitation of joints mobility more
than one-third of the circumference move-
ment was considered to be a satisfactory
functional result of treatment.

This study protocol was done in ac-
cordance with the ethical principles of the Declaration
of Helsinki. The data were collected in a setting of usual
care, in order to measure the outcome of the treatment.
The patients were asked to indicate if they did not allow
their anonymous data to be used for scientific studies. The
research was approved by the institutional Committee on
Ethics of the University Hospital Foca (1/20)

Descriptive statistics were used to calculate central ten-
dency (mean), range, and standard deviation.

RESULTS

Thirteen tarsal dislocations treated between 2009 and
2016 were reported. They were male; the average age was
24 years. The most common was subtalar and tarsometa-
tarsal dislocation (Table 1). Five patients with subtarsal
dislocation, five with tarsometatarsal dislocation, two with
cuboid dislocation, and one patient with dislocation of the
navicular bone were treated (Table 1).

The average time from trauma to treatment was 60 +
19.5 minutes (subtalar dislocations 25, 30, 45, 65, 85 min-
utes, tarsometatarsal dislocations 55, 60, 65, 75, 80, cuboid
dislocations 45, 65 and navicular dislocation 85 minutes).

Computed tomography scans were performed in most
patients with tarsal dislocations (7/13).

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):554-559

Figure 1. Subtalar dislocation of basket-
ball players

Figure 2. X-ray image of subtalar dislo-
cation

The mechanism of injury was different. In cuboid dis-
locations, one subtalar and two tarsometatarsal, injury oc-
curred in a traffic accident. In dislocation of the navicular
bone, the injury was caused by a jump from the height and
in three subtalar dislocations, injury was sustained during
the sports activities. In four tarsometatarsal dislocations,
the injury was sustained by the fall. Four patients were
treated surgically.

In all five cases of subtalar dislocation, it was medial
dislocation. Closed reduction was performed as urgent
and was performed less than two hours after injuries in
general anesthesia (Figures 1 and 2, Table 2).

Computed tomography scans were performed in 3/5
subtalar dislocations after closed reduction.

During the follow-up period, three years after the in-
jury, there was no appearance of aseptic necrosis or other
complications. At the end of the treatment of all patients,
an excellent functional result was achieved. All patients
returned to their previous levels of activities with a normal
range of motion (Table 3).

We report two patients with dislocation of the cuboid
bone. One patient had an open dislocation of the cuboid
bone (Figure 3). Open reduction of the cuboid bone was
performed through the already present wound, and anoth-
er patient refused surgery and the cuboid bone remained
dislocated.

www.srpskiarhiv.rs ‘

555



556

Kovacevic¢ M. et al.

Table 3. Range of motion ankle and foot joints and return to preinjury levels of activity

L Dislocation Type
Characteristics - - Total
Subtalar | Tarsometatarsal | Cuboid | Navicular
Number of patients 5 5 2 1 13
) Normal 5 3 1 1 10
Range of mot.lo.n ankle limitation less than 1/3 0 2 0 0 2
and foot joints
limitation more than 1/3 0 0 1 0 1
Return to preinjury levels of activity 5 5 1 1 14

Figure 3. X-ray images after dislocation of the cuboid bone

Figure 4. Dislocation of the navicular bone occurred when the student
jumped through the school window

Figure 5. X-ray images of dislocation of the navicular bone before
and after the surgery

In the first injury, an excellent functional result was
achieved. In the second injury an intensive physiotherapy
was applied. Satisfactory functional result was achieved
with the presence of the pain. The patient marked the pain
with 3 on the visual analogue scale and also experienced
limited joint mobility of the ankle and foot more than one

‘ DOI: https://doi.org/10.2298/SARH191105034K

Figure 6. Intraoperative photos of dislocations of the navicular bone
and photos after the open reduction and K-wire stabilization

Figure 7. Intraoperative photos tarsometatarsal dislocation after the
open reduction and K-wire stabilization and postoperative X-ray image

Figure 8. X-ray images before and after the closed reduction of tar-
sometatarsal dislocation

third of the movement range (Ankle dorsiflexion/ankle
plantarflexion (active) -10/-20, Foot inversion/foot ever-
sion (active) -15/-10). The patient did not return to pre-
injury levels of activity (Table 3).

One dislocation of the navicular bone was described.
The injury was caused by patient jumping from a height.
Dislocation was treated surgically with open reduction and
K-wire stabilization (Figures 4, 5 and 6).

We report five patients with tarsometatarsal disloca-
tion. Two dislocations were treated surgically (Figure 7)
and three dislocations was treated non-surgically by closed
reduction (Figure 8).

Computed tomography scans were performed in 4/5
tarsometatarsal dislocations. Functional results were rated
excellent in three dislocations, and good in two disloca-
tions. Two patients had limited joint mobility of the ankle
and foot less than one third of the movement range (ankle
dorsiflexion/ankle plantarflexion (active) -5/-10, -5/-10,

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):554-559
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Foot inversion/foot eversion (active) -10/-5, -5/-5), and
light intensity pain during higher load (on visual analogue
scale 1, 2). All the patients returned to their previous levels
of activities.

DISCUSSION

In the seven-year period, at the University Hospital in Foc¢a
(Bosnia and Herzegovina), 13 patients with tarsal disloca-
tion were treated. All were male and the mechanism of
injury was different. Four patients were treated surgically
while others had nonsurgical treatment.

All patients received low-molecular-weight heparin for
thromboprophylaxis. The duration of treatment was dur-
ing the period of immobilization. All surgically treated pa-
tients received a single-dose cefazolin (2 g) as an antibiotic
prophylaxis. We used the multidisciplinary team approach
for pain management.

An excellent joint function was achieved in 10 patients.
In two patients the function was good and in one joint
function was satisfactory.

Subtalar dislocations are three to ten times more com-
mon in male than in female and generally occur in the
second or the third decade of life [10]. Medial subtalar
dislocation can be a diagnostic problem, because it is a rare
injury, and moreover, X-ray of the injury can be confusing
due to superposition of bones [11]. The diagnosis of subta-
lar dislocation is usually made on anteroposterior, lateral,
and oblique radiographs of the foot or ankle. The nature
of the deformity often limits radiographic positioning.
Medial subtalar dislocation results in medial and plantar
displacement of the navicular relative to the talar head and
medial displacement of the calcaneus relative to the talus.
The tibiotalar joint remains congruent. After reduction,
standard anteroposterior and lateral radiographs of the
foot as well as anteroposterior and mortise views of the
ankle should be obtained to confirm optimal results. In
the absence of deformity, postreduction radiographs are
usually of better quality than those obtained at the time of
injury [12]. Closed reduction of these dislocations should
be performed as early as possible to avoid further damage
to the skin and neurovascular structures. If this is not pos-
sible, then open reduction without further delay is recom-
mended [3, 13, 14].

Prognosis of isolated acute traumatic subtalar disloca-
tions is favorable. Emergent closed reduction makes it pos-
sible to remove soft tissue injuries [15]. Complications of
these injuries include posttraumatic arthrosis of subtalar,
talonavicular or tibiotalar joint, aseptic necrosis of the talus
and contracture of subtalar joint [16]. The risk of post-
traumatic subtalar osteoarthritis is significant, even with-
out an initial subtalar lesion. A postreduction computed
tomography scan will enable the diagnosis of osteochon-
dral lesions [15]. Newer evidence supports shorter-term
immobilization followed by early range of motion after the
initial injury in order to prevent stiffness [17, 18].

All five presented cases with subtalar dislocation had
nonsurgical treatment according to the above-mentioned
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principles. Examination of the foot revealed an obvious
deformity, substantial soft-tissue edema, and foot pain.
Anteroposterior and lateral radiographs of the ankle was
sufficient for the diagnosis subtalar dislocations. Urgent
closed reduction of these dislocations was performed un-
der general anesthesia. Computed tomography findings
after closed reduction did not alter the treatment plan for
any of the patients studied. After reduction, below knee
cast was applied. Immobilization was removed after three
weeks and the patients were not to bear any weight for the
next three weeks. All the patients have undergone phys-
iotherapy.

During the observation period after the injury, which
lasted three years, there was no appearance of aseptic ne-
crosis or other complications. At the end of the treatment,
an excellent functional result was achieved. All the patients
returned to their previous activities with a normal range
of motion. An excellent outcome of patients with subtalar
dislocation can be expected if: the injury was caused by
low energy forces; quick reposition was performed; and
the immobilization was not long [19].

We report two patients with dislocation of the cuboid
bone. One patient had open dislocation of the cuboid
bone. Open reduction of the cuboid bone was performed
through the already present wound. After reduction, im-
mobilization was applied. Immobilization was removed
after six weeks. He received anti-tetanus prophylaxis.

Other patient refused surgery and the cuboid bone re-
mained dislocated. Both patients have undergone phys-
iotherapy.

An excellent functional result was achieved in one pa-
tient and the full mobility feet joints was restored, while
in patient who refused surgery the result was satisfactory.
He had limited joint mobility of the ankle and foot, pain
during higher load (on visual analogue scale 3), and did
not return to preinjury levels of activity.

Cuboid dislocations are rare injuries and are frequent-
ly overlooked and misdiagnosed on initial presentation
[20]. The mechanism of injury is postulated to include a
forced inversion and plantar flexion movement of the foot
[21]. Important clinical findings include lateral foot pain,
a palpable gap at the cuboid level and difficulty to bear
weight. Radiographic evaluation of the region is often dif-
ficult because of overlap and superimposition of the bones.
Anteroposterior, lateral and oblique radiographs should
be obtained. Open reduction is usually required [22, 23].

Isolated dislocations of the navicular bone without frac-
ture are rare injuries [24]. Because of the complexity of
the midtarsal and tarsometatarsal joint complex, the exact
mechanism of injury is often not known, particularly when
there are multiple deforming forces present, as in high-en-
ergy injuries. The clinical symptoms and signs are swelling
over the dorsomedial aspect of the foot; tenderness at the
“N spot”, which is defined as the proximal dorsal portion
of the navicular; and pain with active inversion and passive
eversion. For all midfoot injuries, standard anteroposterior,
lateral and oblique radiographs should be obtained.

The main aim of treatment is early stable anatomical
reduction. The fixation method varies from using screws,
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plates, Kirschner wires, or external fixators. Complications
include prolonged disability due to persistent pain in the
navicular; stiffness of the midfoot; nonunion of associated
fractures; avascular necrosis of the navicular; deformity of
the foot; and post-traumatic arthritis [25, 26].

We report one dislocation of the navicular bone, which
was treated surgically by early anatomical open reposition.
After K-wire stabilization, below knee cast was applied.
Immobilization was removed after four weeks and the pa-
tients were non-weight bearing for the next three weeks.
All the patients have undergone physiotherapy.

An excellent functional result was achieved. The full
mobility feet joints were restored. The patients returned
to his previous activities.

Tarsometatarsal joint fracture-dislocation is an easily
overlooked injury, which will cause abnormal transduc-
tion of the stress from midfoot to forefoot. Therefore, the
surgical treatment is essential to obtain anatomical reduc-
tion [27].

The following cases are highly suggestive of a Lisfranc
lesion:

1) Plantar ecchymosis at the level of the midfoot;

2) Pain on palpation or manipulation of the tarsometa-
tarsal joints;

3) Altered sensitivity in the back of the first inter-meta-
tarsal space;

4) The “piano key test”, which consists of moving the
head of the affected metatarsal while firmly holding the
midfoot and hindfoot;

5) An increase in the distance between the hallux and
the second finger, known as a “positive gap’, which cor-
relates with inter-cuneiform instability.

In these cases, we must request a radiographic non-
weight-bearing study based on three views:

1) Anteroposterior: the alignment between the medial
edge of the second metatarsal and the medial edge of the
second cuneiform bone should be checked. The distance
between the bases of the first and second metatarsals
should not exceed 2 millimeters. The “fleck sign,” a small
bone fragment in the first inter-metatarsal space, indicates
the avulsion of the Lisfranc ligament;

2) Internal oblique: the alignment between the medial
border of the cuboid bone and the medial border of the
fourth metatarsal should be checked;

3) Lateral: the dorsal/plantar displacement of the meta-
tarsals should be assessed.

The definitive surgical intervention must be deferred
10-15 days until the healing of the soft tissues and the
appearance of wrinkles on the skin (wrinkle sign). The
traditional treatment for Lisfranc lesions is open reduc-
tion and internal fixation. However, some authors believe
that primary partial arthrodesis offers better results and
a lower rate of re-operations [28]. Functional outcomes
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after Lisfranc fractures are most dependent on the qual-
ity of anatomical reduction and not the choice of fixation
implant used [29].

Marin-Pefa et al. [30] reviewed the patients who had
Lisfranc dislocation and showed that after 14 years the
score of the American Association of Orthopedic Surgeons
for ankle joint and the foot, which included the presence
of the pain, function and alignment, was 91.7/100. For
the evaluation of long-term outcome of these injuries
functional parameters should be the focus of assessment,
instead of radiological changes [30].

All patients had pain associated with swelling and inabil-
ity to walk. Computed tomography scans were performed
in 4/5 subtalar dislocations. Three patients with stable
fractures were treated with closed reduction and cast im-
mobilization. Two patients with unacceptable closed reduc-
tion and risk of soft tissue compromise were treated with
open reduction and K-wire stabilization followed by cast
immobilization. All patients were informed about the risks,
benefits, and alternatives of a given procedure or interven-
tion. They all demanded for less traumatic procedures.

The analysis of long-term data showed three patients
with excellent functional results and two with good results.
Two patients have limited joint mobility of the ankle and
foot less than one third of the movement range and light
intensity pain during higher load (on visual analogue scale
1, 2). All the patients returned to their previous levels of
activities.

We report 13 tarsal dislocations. Functional result was
rated excellent in 10 dislocations, good in two, and satis-
factory in one.

After the treatment, there was a minimal limitation
range of the movements of the feet joints (in 10 patients
there were no restriction of movement, in two patients
it was less than one-third of the range of the movement)
while in one patient the restriction was more than third
of the range of the movement. Two patients had light in-
tensity pain during higher load (on visual analogue scale
1, 2), and one had pain during higher load (on visual ana-
logue scale 3). The results were comparable with the results
stated in the literature.

CONCLUSION

Tarsal dislocations are rare injuries. Diagnostics and the
treatment of these dislocations are demanding but with
adequate treatment a favorable functional outcome can
be expected. Out of the 13 reviewed patients with tarsal
dislocations, functional result were rated excellent in 10
dislocations, good in two, and satisfactory in one.

Conflicts of interest: None declared.
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Halua ucKycTBa y neuerby Tap3aNHUX yKcauuja

Makcum Kosauesuh'?, MapujaHa Kosauesuh'2, Catba Mapuh'?, Henap Jlanosuh'2, Munusoje Joctuh'? BjepaH Capatnnh?

'YHuBep3uTetcka 6onHuua Goua, Goua, Penybnuka Cpncka, BocHa 1 XepLerosuHa;
?Yrusep3uTet y MctouHom CapajeBy, MeauumHcku pakyntet Qoua, Ooua, Penybnuka Cpncka, bocHa 1 XepLerosrHa

CAMETAK

YBoa/LUwm Tap3anHe nykcauuje cy petke nospege. O6myHo
Cy Y3pOKOBaHe TpayMOM BUCOKe eHepruje. 3aBUCHO Of BpCTe
NyKcaLyje NpumMetbyje ce onepaTrBHO Jieyetbe Uin opToneacka
penosuuuja. Y pagy je nprkasaHo 13 6onecHuKa ca Tap3anHum
NyKcalmjama ca LubeMm fa ce aHanm3unpajy Tun nykcauuja, hu-
XOBO Jleyetbe 1 UCXOA.

MeTtopge AHann3npaHu cy cinyyajeBu iyKcalyja cTonasna ieyeHu
y YHuBep3uTeTckoj 6onHnum Goya y nepropgy 2009-2016. roau-
He. CBY Cy KIMHUYKN 1 pagrorpadckm obpaheHn Te npaheHn
Ha KOHTPOJTHUM Mpernenma Hajmarbe Tpu roguHe. MepeHa je
MOKPET/bMUBOCT 3r1060Ba 1 NOCTojarke 60510Ba NPOLIEHEHO je
BU3yeNIHO-aHaNOrHOM CKasioM.

Pesyntatm CBrx 13 npuKasaHmx 60necHMKa ca Tap3anHum
nyKcauujama 6unu cy mywikor nosna. Yetnpu 6onecHuka neve-
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Ha Cy onepaTuBHO (ABa 6onecHrKa ca Tap3omeTaTap3aiHOM 1
Mo jefaH ca KyboMAHOM 1 HaBUKYNapHOM JlyKcaLvjom), a ocTa-
nu HeonepaTuBHO. Koa 10 6o5ecHKa je MOCTUFHYT ofinyaH
bYHKUMOHANHK pe3ynTar, Kof ABa 605iecH1Ka ca Tap3oMeTa-
Tap3aJIHoM nyKcauujom fobap, a Ko jegHor ca KybonaHom
nyKcauujom 3agoBorbaBajyhiv pesyntar.

3akmyyak Of 13 6onecHrKa ca Tap3aaHMM nyKcalimjama ne-
YeHUX TOKOM ceflaM roAnHa Ko AeceT je NOCTUTHYT oannyaH
pe3ynTar, Kog ABa Aobap, a Kog jefHor 3agoBosbaBajyhu. ujar-
HOCTVIKa 1 leyerbe JlyKcalmja cTonana cy 3axTeBHW anm afjek-
BATHUM JieYetbem OBYIX MOBPEAA MOXE Ce OYEKMBATMN NMOBOSbaH
bYHKLMOHaNHW pesynTar.

Krbque peun: CTonano; noBpeaa; Ncxon; nevyere
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SUMMARY

Introduction/Objective Tonsillitis is a very common condition found in the pediatric population but also
in adult patients. One of the consequences of such conditions is poor voice quality. Hoarseness, poor voice
impostation, interruption, and hypernazalization are just some of the differences in patient voice quality.
The objective of this paper was to examine the effects of tonsillectomy on the voice quality.

Methods The sample included 37 patients, 17 female and 20 male, ranging in age 3-39 years. The method
involved recording patients one month before and one month after tonsillectomy with a digital sound
recorder, with recordings analyzed in the Praat program. The variables monitored in the basic voice
were as follows: voice pitch, standard deviation of voice, degree of voice interruption, jitter, shimmer,
and signal-to-noise ratio. In the statistical analysis, in addition to standard descriptive analyzes, t-test
and ACNOVA were also used.

Results The results showed that there are effects of tonsillectomy on standard deviation of baseline
voice (p = 0.002), shimmer (p = 0.002), baseline voice interruption rate (p = 0.023), signal to noise ratio
(p =0.003). There were no differences in the effects of tonsillectomy with respect to the sex of the subjects.
Conclusion Based on the conducted research, there were some methodological conclusions that could
be considered as a recommendation for future research: increase the number of persons in the sample,
introduce a variable of chronological age, type of surgical intervention, and gradation of size of the
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tonsil and adenoid tissue.
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INTRODUCTION

Voice, as a significant component of commu-
nication, has characteristics that provide some
information about the speaker, such as age and
sex, but also more subtle information, such as
temperament, intention, emotion, or mood. The
basic characteristics of voice are pitch, intensity,
and color. Depending on the speed of vibration
of the vocal cords, a stronger or quieter voice
is produced, and higher or lower, depending
on their tension and length. A quality, pleasant
voice helps listeners focus on what they hear
and listen to the speaker with pleasure. An un-
pleasant voice interferes with communication
and can frustrate both the speaker and the lis-
tener. Voice quality can be influenced by various
factors such as health status, fatigue, hormonal
status, stress, articulation disorders, etc. [1].

One of the diseases that often lead to chang-
es in voice quality is tonsillitis. This is due to
the most common morphological and struc-
tural changes in the oral resonator that occurs
in this condition. Morphological changes are
associated with changes in the shape of the
resonator, and structural changes are associ-
ated with changes in the structure of affected
tonsil tissue.

Morphological changes most often occur
with tonsil hypertrophy leading to a decrease

in capacity and a change in the shape of the
oral resonator. The phonation current under
such conditions does not have a free and proper
flow through the oral resonator. The particles
of the phonation current encounter mechanical
obstacles in the form of hypertrophic tonsils,
leading to erroneous oscillations. This causes
turbulence in the voice and therefore irregulari-
ties in the harmonics. The enlarged tonsils also
misdirect the flow of the phonation current, so
the phonation current often flows out through
the nasal resonator, which leads to hypernasal-
ity [2]. In the Serbian language, there are only
three voices that are inherently nasal (/m/, /n/,
and /n/), while all other voices are oral and any
admixture of nasality in these voices is consid-
ered an articulatory deviation.

Structural changes need not only be associ-
ated with hypertrophic tonsils but also with all
other diseases that lead to structural changes
in the tissue of the tonsil. Unlike morphologi-
cal changes, these changes affect the tone, that
is, the tension and firmness of the resonator
walls, which cause oscillation of the phonation
particles and thus affect the voice quality. If the
tonus is low or too high or the tissue relief is
altered, the voice will surely suffer certain con-
sequences.

Tonsillectomy is one way of treating ton-
sillitis and is the most common surgery in
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otolaryngology, especially in the pediatric population [3,
4]. One of the indications for tonsillectomy is obstruc-
tion, while changes in the voice, although present, do not
represent a reason for surgery.

Several studies have shown that tonsillectomy and ad-
enoidectomy have influence on the voice quality [5-8].
After tonsillectomy, a modification of the morphology
and structure of the oral resonator occurs, which results
in changes in the acoustic characteristics of the voice [9].
Part of the studies suggest that hypertrophic tonsils have
hypernasality as a concomitant symptom that decreases
postoperatively and thus leads to an improvement of voice
quality [10]. However, some studies have shown that after
tonsillectomy, only a subjective experience of voice im-
provement occurs, but this is not confirmed by objective
measurements [11, 12].

To date, not many researches have measured voice qual-
ity by physical acoustic measures, but mainly using scales
for subjective voice assessment. This was one of the reasons
for the use of spectral voice analysis in this study. The aim
of this study was to investigate the effect of tonsillectomy
on voice quality by monitoring basic acoustic parameters
before and after surgery.

METHODS

This study was approved by the Ethics Committee of the
Faculty of Special Education and Rehabilitation, at the Uni-
versity of Belgrade, Serbia, and the University Hospital
in Foca, Republic of Srpska, Bosnia and Herzegovina. All
the respondents gave their consent to participate in this
research. The study was conducted from August 2014 to
September 2015 at the Fo¢a University Hospital, Depart-
ment of Otolaryngology. The study involved a cohort of
participants, 17 female and 20 male, ranging in age 3-39
years (mean age being 11.04 years). All individuals in the
sample had clear indications for the operative treatment
of adenoid vegetation and palatal tonsils and all opera-
tions were performed by the same operating team using
the same operating techniques (cold adenotonsillectomy,
hemostasis by electrocautery).

All the patients were examined by otolaryngologists.
The examination consisted of: taking a detailed medical
history, physical examination, and, if necessary, audio-
logical diagnostics. The criteria for inclusion in the study
sample were the following: indications for tonsillectomy,
adenoidectomy, and tonsilloadenoidectomy.

The criteria for exclusion from the sample were as fol-
lows: patients with second-degree voice disorders, neuro-
logical diseases, upper and lower respiratory tract infec-
tions, and craniofacial malformations affecting speech.

All the patients were recorded with VN-7000 digital
voice recorder (Olympus Corporation, Tokyo, Japan) one
day before surgery and one month after surgery. The re-
corded material was then transferred to a computer and
processed using the PRAAT program (Paul Boersma and
David Weenink, Phonetic Sciences, University of Amster-
dam) [13]. Firstly, voice segmentation was made, which
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allowed the vocal part to be clearly separated from the
words and to analyze the basic voice when pronouncing
the vocals. The standard Praat bands were used in the
analysis, namely the frequency ranges 0-5000 Hz with
voice sampling every 0.005 seconds and dynamic range
up to 50 dB.

Voice quality was monitored through the following vari-
ables: base voice pitch (Hz), standard deviation of baseline
voice, voice interruption rate, vocal frequency oscillations
(%) - jitter, vocal volume oscillations (dB) - shimmer, and
signal-to-noise ratio.

Data were analyzed using the IBM SPSS Statistics for
Windows, Version 24.0 (IBM Corp., Armonk, NY, USA).
In the statistical analysis, t-test and ANCOVA were used
in addition to standard descriptive analyses.

RESULTS

Table 1 shows the results of the observed variables of voice
quality before and after tonsillectomy. It is evident that
some changes in voice quality were identified, in some of
the analyzed variables. Statistically significant differences
were observed in the standard deviation of baseline voice
at the level of t = 3.330 and p = 0.002 and it was found that
the standard deviation was significantly smaller after the
tonsillectomy, which was also seen in mean, which was
66 Hz before the operation, and 31 Hz subsequently.

Table 1. Differences in voice quality before and after tonsillectomy

. Before After

Variable t p
Mean | SD | Mean | SD

Peak of baseline |, 4a 64 | 4376 | 243.84 | 591 | 0.506 | 0.555
voice in Hz
SD of baseline voice | 66.1 |50.08 | 31.23 |27.01| 3.330 | 0.002
Baseline voice 2339 |17.31] 10.82 | 13.57 | 3.408 | 0.002
interruption rate
Frequency
oscillations of vocal | 1.29 | 0.61 1.03 | 0.56 | 1.902 | 0.065
cords —jitter (%)
Intensity
fluctuations of
vocal cords — 1.38 | 0.25 1.23 | 0.27 | 2.369 | 0.023
shimmer (dB)
Signal to noiseratio | 7.5 246 | 938 | 2.85 |-3.212|0.003

SD - standard deviation;
*statistical significance (p < 0.05)

Statistically significant differences were also found in
the voice interruption rate (t = 3.408; p = 0.002), in the in-
tensity fluctuations of the vocal cords — shimmer (t = 2.369;
p = 0.023) and in the signal-to-noise ratio (t = -3.212;
p =0.003). All analyzed voice parameters showed better
values after tonsillectomy. The baseline interruption rate
after surgery decreased from 23.39% to 10.82%, the shim-
mer from 1.38 dB to 1.23 dB, and the signal-to-noise ratio
increased from 7.5 to 9.4 dB (Table 1).

Frequency fluctuations of the vocal cords - jitter — also
showed a tendency to decrease after tonsillectomy from
1.29% to 1.03%, but this decrease was not statistically
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Table 2. Differences in voice quality with respect to sex before and after tonsillectomy

Men Women
Variable t P
Mean SD Mean SD
. L Before 254.14 49.39 242.16 36.48 1.480 0.232
Peak of baseline voice in Hz
After 241.31 69.27 246.81 46.30 0.878 0.355
. . Before 74.6 45.06 56.11 55.09 1.806 0.188
SD of baseline voice
After 334 28.05 28.68 26.36 0.832 0.368
X . X Before 19.36 15.83 28.13 18.24 2.326 0.136
Baseline voice interruption rate
After 13.23 14.29 8 12.48 1.289 0.264
o . Before 1.42 0.63 1.13 0.56 0.156 0.031
Frequency oscillations of vocal cords - jitter (%)
After 1.22 0.66 0.81 0.31 2.104 0.088
. . . Before 1.44 0.178 1.31 0.3 2.373 0.133
Intensity fluctuations of vocal cords — shimmer (dB)
After 1.23 0.25 1.24 0.3 0.000 0.985
i X . Before 7.06 1.87 8.03 2.98 1.180 0.285
Signal to noise ratio
After 8.93 3.16 9.91 2.42 0.840 0366

SD - standard deviation;
*statistical significance (p < 0.05)

significant one month after tonsillectomy. It can be stated
that the smallest change was in the pitch. There was a dis-
crete decrease in voice value from 249 Hz to 244 Hz, with
no statistical significance (Table 1).

By analyzing the changes in voice quality between men
and women through the parameters listed in Table 2, we
can see that there is no statistically significant difference
that would indicate a different effect of tonsillectomy on
male and female sex, respectively. The only statistically
significant difference was observed in the frequency os-
cillation of the vocal cords - jitter, before surgery, which
was statistically significantly more pronounced (t = 5.088;
p =0.031) in men (1.42%) compared to women (1.13%).
This difference is lost after tonsillectomy.

DISCUSSION

Dysphonias resulting from diseased tonsils and adenoids
can impair person’s quality of life in his or her professional,
educational, or daily functioning. Therefore, it is important
that the principle of monitoring the effects, not only of
tonsillectomy but also of other surgical interventions on
the day-to-day functioning of operated patients, be estab-
lished and become part of the therapeutic routine. To our
knowledge, no research has been conducted to examine
changes in the voice quality of patients after tonsillectomy.

The obtained and analyzed results of our study indicate
that there are some changes after tonsillectomy in most of
the analyzed acoustic parameters of the voice. Removal of
enlarged adenoid tissue and tonsils results in changes in
the resonator cavities, especially in the nasopharynx. As
a result, the resonator cavities widen, and the soft palate
becomes more mobile. These anatomical-morphological
changes of the vocal tract resonators that occur after sur-
gery lead to certain changes in the quality of voice, and
therefore in the speech of patients [14, 15].

The impact of tonsillectomy on voice pitch has not been
determined in this study which confirms the findings of
some similar studies [16, 17]. There are also other conclu-
sions that emerged from the research by Mora et al. [7]
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regarding the changes in pitch. Namely, they found these
changes to be statistically highly significant. The results
of our research support the fact that no changes in this
acoustic parameter of the voice are expected after tonsil-
lectomy because it is an operation that does not directly
touch the larynx, and therefore does not affect the rate of
vocal cord adduction during phonation [18]. Patients may
have subjective observations about changes in their voice
after tonsillectomy, as evidenced by research by Behrman
et al. [19], who found that one-fifth of patients in their
own observation had an improvement, while none had a
deterioration of voice after surgery. Similar results have
been reported in other studies indicating that there were
no changes in the acoustic parameters of the voice and
that patients reported a subjective sense of improvement
in voice quality [20, 21, 22]. Regardless, the subjective
experience of improving voice quality is very important,
especially in patients whose general quality of life has been
compromised by this disease [23].

One of the variables registered with statistical signifi-
cance is standard deviation of the voice, indicating that
tonsillectomy stabilizes the voice at values predicted for
given sex and age. Even though statistical significance was
not recorded in the voice peaks, as expected, indirectly -
through the standard deviation - the effect of tonsillectomy
on this acoustic parameter was observed. This means that
tonsillectomy does not affect the abduction of the vocal
cords but does affect the stabilization and safer imposta-
tion of the voice. This surgical intervention reduces the
differences between the minimum and maximum peaks in
speech production, which affects the homogeneous group-
ing of individual voices around assumed standard norms.

Voice interruption is a variable in which a statistically
significant difference in the form of percentage reduction
after surgery is also found. The presence of intermittent
voice in the studied patients is probably due to altered sur-
rounding tissue caused by inflammation, increased secre-
tion, or fatigue. Their attempts to speak with the usual
tension of the vocal cords caused the vocal cords not to
vibrate at that frequency, which causes spasm. This spasm
is perceived in the voice as interruption in phonation.
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The effect of tonsillectomy on voice quality

Removal of altered diseased tissue as well as minimiza-
tion of post-operative talking leads to functional recovery,
as confirmed by the results of our study.

Statistically significant differences were observed in the
decrease in the intensity fluctuations of the vocal cords -
shimmer, which occurs after surgery. Similar results have
been reported in other studies, which show that during
the postoperative period, this acoustic parameter normal-
izes [24, 8]. A decrease in decibels in shimmer indicates
an improvement in voice quality because of function of
transfer in supraglottic cavities, which was impaired by
hypertrophic adenoids and tonsils in the preoperative sta-
tus [24]. Tarnopolsky et al. [25] point out that there is a
difference in shimmer improvements depending on the
type of surgical intervention — a greater improvement in
this acoustic parameter occurs after adenotonsillectomy
than after tonsillectomy. Unlike shimmer, no statistically
significant difference was observed in the frequency os-
cillations of the vocal cords - jitter. However, it should be
emphasized that the deviations of voice in jitter prior to
surgery were minimal compared to the reference values;
the value before surgery was 1.23%, the value after surgery
amounted to 1.03%, and the reference value is 1%.

The signal-to-noise ratio in the results of this study
showed that most patients had poor voice quality before
surgery — their voice contained a substantial amount of
noise. After surgery, there was an increase in the difference
between signal and noise, indicating a statistically signifi-
cant improvement in voice quality. The average value of
the signal-to-noise ratio did not reach the reference value
of 10 dB, but the deviation from this value was minimal
and is 9.38 dB. In the research carried by Mora at al. [7],
noise-to-harmonic ratio reached the value of orderly voice,
which is explained by the changed dynamics of the vocal
tract structure.

By analyzing the results of the acoustic parameters of
the basal voice before and after tonsillectomy with respect
to sex, it was found in our study that there were minimal
statistically significant differences. A statistically signifi-
cant difference appeared in jitter between men and women
before surgery, whereas after surgery the difference was
present but not statistically significant. This means that
the intervention led to a significant improvement in this
parameter in men, which caused this difference between
them and the women to disappear. There were no statisti-
cally significant differences in other acoustic parameters.
Other studies have found statistically significant differences
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CAXETAK

YBoa/Unm O6orberba TOH3MMa Cy BEOMa YecTa CTakba Koja ce
cpehy y negujatpujckoj nonynauumjy anv n Koa ogpaciunx 6o-
necHviKa. JeaHa of nocniefyLia OBaKBYX CTatba je JIOL KBanTeT
rnaca. [lpomyKnocT, nowa nmnocTaymja rnaca, NPeKngHoCT n
XvnepHasanu3ayyja camo Cy Heka OfCTynara Of HOPMasHor
KBanuTeTa rnaca 60necHuKa.

Linrs oBor paga je 6vo pa ce ncnutajy edekT TOH3UNeKToMUje
Ha KBanmTeT rnaca.

MeTtoge Y y30pKy je 6uno 37 6onecHuKa, 1 1o 17 xeHckor 1 20
MYLUKOT nona, crapoctu 3-39 rognHa. MeTop je nogpasymesao
CHUMatbe 6onlecHNKa Npe 1 Mecel, AaHa Nocne TOH3UNEeKTO-
Muje QUTUTANHUM CHUMaYyeM 3BYKa; CHUMaK je aHanv3npaH
y nporpamy Praat. Bapujabne koje cy npaheHe y 0CHOBHOM
rnacy cy BUCWHa rnaca, CTaHfapAHa AeBujalmja rnaca, creneH
NPeKnBHOCTY rnaca, jitter, shimmer n ogHoC curHan—wym. Y

DOI: https://doi.org/10.2298/SARH191210039D

CTaTUCTUYKOj aHaNv3m noper CTaHAapAHNUX AeCKPUNTUBHUX
aHanu3a KopuwheHnu cy t-tect u ACNOVA.

Pe3yntartu Pe3yntati nokasyjy aa noctoje epekty TOH3nNeK-
TOMWje Ha CTaHAapAHy AeBujaumjy rnaca (p = 0,002), cteneH
npekugHoctu rnaca (p = 0,002), shimmer (p = 0,023) n ogHoOC
curHan-wym (p = 0,003). Hema pasnuka y edbekTrima TOH3UMEK-
TOMWje Y OAHOCY Ha Mo NCMUTAHUKA.

3aksbyyak Ha 0CHOBY CpoBeAeHOT NCTPaXKMBakba JOLUO ce
1 [0 HEKMX METOLOMOLKUX 3aK/byyaKa Koju 6y ce mornv noc-
MaTpaTu Kao npenopyka 3a 6yayha nctpaxmsatba: nosehatu
6poj 0coba y y30pKy, yBeCTU Bapujabity XpOHOMOLIKOT y3pacTa,
BPCTY XVPYPLLKE UHTEPBEHLje U rpafaLinjy BeNMYnHe TOH3MNa
1 afieHOVHOT TK1BA.

KrbyuHe peun: TOH3MNeKTOMMja; KBaNMUTET raca; akycTuuka
aHanu3a
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SUMMARY

Introduction/Objective This study aimed to investigate the effects of preoperative dexamethasone
use on the incidence and severity of postoperative nausea and vomiting (PONV), postsurgical pain, and

vocal impairment after thyroid surgery.

Methods We performed a prospective, randomized, double-blind study with 50 patients who under-
went thyroid surgery. Group A patients (n = 25) received 0.9% NaCl solution (2 ml) before anesthesia,
patients in Group B (n = 25) were administered 8 mg of dexamethasone. All the patients preoperatively
received 4 mg of ondansetron. During the first 48 hours after surgery, postoperative complications were

monitored in defined periods.

Results PONV rate and severity was significantly lower in Group B than in Group A (p < 0.05). Patients
in Group B reported less pain in resting and in activity (p < 0.05) and lower vocal impairment (p < 0.05)
than patients in Group A in each defined time period.

Conclusion Preoperatively adding dexamethasone to ondansetron is more effective than use of ondan-
setron alone in the prevention of PONV. Dexamethasone significantly reduces the pain and improves
voice function; therefore, we could advise routine single-dose dexamethasone use before thyroid surgery.
Keywords: PONV; postoperative pain; vocal impairment; thyroid surgery; dexamethasone; ondansetron

INTRODUCTION

Common postoperative concerns for patients
undergoing thyroid surgery are postoperative
nausea and vomiting (usually summarized
as PONV), acute postsurgical pain, and vo-
cal impairment. These concerns could, apart
from reducing comfort, cause grave local and
systemic complications. PONYV is defined as
nausea and/or vomiting during the first 24
hours after surgery with the incidence among
all surgical patients being 20-30% [1]. Patients
who undergo thyroid or parathyroid surgery are
prone to developing PONV; it occurs in 63-84%
of these patients [2, 3].

The etiology of PONV is very complex. Many
anesthetic, surgical and individual factors can
have a significant impact on the frequency and
severity of this complication [4, 5]. Individual
risk factors include female sex, young patients,
non-smokers, patients with a history of kinetosis
and PONV. Apfel et al. [6] developed a simplified
risk score as a tool aiming to help the prediction
of PONYV, according to which there are four
main risk factors: female sex, prior history of
motion sickness and PONV, non-smoker, and
the use of postoperative opioids. According to
their results, PONV incidence was 10%, 21%,

39%, 60%, and 78%, in the presence of none,
one, two, three, or all four of these risk factors,
respectively. Anesthetic risk factors include older
volatile anesthetics, nitrous oxide and opioids’
use, as well as neostigmine in high doses [7, 8,
9]. Surgical risk factors mainly include duration
and the type of surgery [10].

PONV is not caused by a single stimulus or
a single cause, so the use of a single antiemetic
in PONV prophylaxis is not effective enough.
We should use a combination of antiemetic
drugs [11-14]. It is not yet known how the
combination of dexamethasone and 5-HT, re-
ceptor antagonists works. Dexamethasone could
actually inhibit serotonin central or peripheral
production and/or secretion and enhance the
antiemetic effects of 5-HT, receptor antagonists,
or it could sensitize pharmacologic receptors,
which leads to potentiating the main effects
of other antiemetic drugs [15]. Furthermore,
the use of dexamethasone could be effective
in prevention of acute postoperative pain and
vocal impairment [16, 17, 18].

The objective of this study was to investigate
the effects of adding dexamethasone to ondan-
setron prior to surgery on incidence and severity
of PONYV, and the effects of dexamethasone on
pain and vocal impairment after thyroid surgery.
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METHODS

We performed a prospective, randomized, double-blind
clinical study comprising 50 adult patients undergoing
elective thyroid surgery (partial or total thyroidectomy) at
the Oncology Institute of Vojvodina in Sremska Kamenica,
University of Novi Sad, Serbia. Institutional ethics boards
approved the study. The inclusion criteria were age > 18
years, patients undergoing thyroid surgery, American So-
ciety of Anesthesiologists (ASA) physical status I or II. The
exclusion criteria were the use of antiemetic drugs 48 hours
before surgery, known contraindication or hypersensitivity
to study medications, abnormal levels of serum thyroid
hormones, chronic pain, gastrointestinal diseases, BMI < 35,
glaucoma, pregnancy, diabetes, and severe cardiovascular,
renal, and respiratory diseases.

After admission to the hospital, patients underwent
physical examination and were given explanation of the
research and the purpose of the study. After the written
informed consent had been obtained from the patients,
a random division into two groups of patients was done.
Randomization was carried out by permuted-block ran-
domization where the block size was six, with sex as the
stratification factor.

The enrolling anesthesiologist prepared the group as-
signment in sealed opaque envelopes. The treating and the
enrolling anesthesiologist were different persons. Fifteen
minutes before induction of anesthesia the envelopes were
opened and an independent nurse, who was not partici-
pating in any other part of the study, prepared the drugs.

Ingestion of solid food is discontinued eight hours prior
to the scheduled beginning of surgery, and ingestion of clear
liquids is discontinued two hours prior to surgery. Both
groups of patients received 2.5 mg of midazolam IV 30
minutes prior to anesthesia, and antiemetic drugs 10 minutes
before anesthesia. Group A patients (n = 25) received 4 mg
of ondansetron and placebo (2 mL of 0.9% NaCl solution),
while patients in Group B (n = 25) were administrated 4
mg of ondansetron and 8 mg of dexamethasone (2 mL).

The same team of surgeons performed all the operations.
The patients received standardized general anesthesia. For
the induction we used propofol 2 mg/kg, fentanyl 2 ug/kg,
and atracurium 0.5 mg/kg for tracheal intubation. All the
intubations were conducted by experienced anesthesiolo-
gists using video laryngoscopy. After intubation, tracheal
tube cuff pressure was measured with manometer and then
adjusted to 20-30 cm H,O. Anesthesia was maintained with
sevoflurane titrated to achieve minimal alveolar concentra-
tion (MAC) 1 and 50% nitrous oxide in oxygen. Ventilation
was mechanically controlled and adjusted to maintain the
partial pressure of the end-tidal concentration of CO, of
35-40 mmHg. Intermittent doses of atracurium were given
during anesthesia to maintain adequate muscle relaxation
throughout the procedure. Neuromuscular blockade was
monitored using train-of-four monitoring and reversion
were provided with 0.01 mg/kg of atropine and 0.02 mg/
kg of neostigmine. Electrocardiography, heart frequency,
blood pressure, blood oxygen saturation, and inspiratory

‘ DOI: https://doi.org/10.2298/SARH190712031R
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and expiratory concentration of O,, CO,, nitrous oxide, and
sevoflurane were monitored during anesthesia.

Postoperative pain control was managed with ketoro-
lac 30 mg IV every eight hours. Paracetamole 1 g IV was
administered when visual analogue scale (VAS) was > 5.
Metoclopramide 10 mg IV was administered to patients
who had more than three episodes of vomiting.

During the first 48 hours after surgery, postoperative
complications were monitored in defined periods (first,
sixth, 12th, 24th, and 48th hour) by the third anesthesiolo-
gist. All the data were collected using anesthesia charts, a
survey, and observation.

The total PONYV rate, incidence, and severity of PONV
in Group A and Group B, as well as the incidence of PONV
among smokers were the primary end points of this study.
The secondary end points were the acute postsurgical pain
and vocal impairment. All the data were collected within
the first 48 hours following the anesthesia.

A four-point scale was used to assess the presence and
severity of PONV: Grade 1 - absence of nausea, Grade 2 -
very mild nausea, Grade 3 - moderate nausea and retching
(a retroperistalsis of the stomach and esophagus without
vomiting), Grade 4 - vomiting (a forceful discharge of
stomach contents).

Postsurgical pain was assessed using a 10-point VAS (0
- no pain to 10 - the worst pain imaginable). Pain scores
were measured at the state of rest (no coughing) and with
activity (coughing).

Analysis of voice quality included the patient’s own
subjective evaluation of voice according to the Voice Visual
Analog Scale (VVAS, 10 - normal voice, 0 — worst voice
imaginable).

Statistical evaluation was carried out using SPSS® for
Windows®, Version 16.0 (SPSS Inc., Chicago, IL, USA).
Statistical significance was defined for p-value less than 0.05.

RESULTS

Our study involved six (12%) male and 44 (88%) female
patients. Statistically significant differences between the
groups were not found in patients’ demographic charac-
teristics, ASA score, indications for surgery, and type of
thyroid surgery (Table 1).

Table 1. Patient characteristics and surgical treatment

Patient characteristics Ca_:i“g 5'? %—:ozug 5? p
Mean age, years 533 48.9 0.575
ASA status, No. (%)

| 0(0) 3(12) | 0.067
Il 25(100) | 22(88) | 0.077
Smokers, No. 11 9 0.564
Type of surgery

Subtotal thyroidectomy 9 11 0.564
Lobectomy 9 7 0.544
:_S(:Pk])rencsts)my with resection of the 4 3 0682
Total thyroidectomy 3 4 0.682
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Figure 1. The presence and severity of postoperative nausea and vom-
iting in Group A and Group B during the period of 48 hours

Table 2. Mean values of postoperative nausea and vomiting (PONV)
severity in Group A and Group B; the presence and severity of PONV
were assessed using a four-point scale; Grade 1 — no nausea, Grade
2 - very mild nausea, Grade 3 - moderate nausea and retching, Grade
4 - vomiting

Time periods ?r:o=u§5§\ ?nro:%? PONV :)eventy
0-1h 1.2 0.5 0.034

1-6 h 0.3 0.1 0.214
6-12h 0.3 0.1 0.18
12-24h 0.4 0.12 0.138
24-48 h 0.1 0.1 1

The mean duration of anesthesia was 84.5 minutes. No
significant difference was found between the groups in the
mean duration of anesthesia, which could influence PONV
incidence (Group A = 88 minutes, Group B = 81 minutes,
p = 0.124). All the patients were hemodynamically stable
in the perioperative period.

The total PONV (including very mild nausea) incidence in
both groups up to 48 hours after anesthesia was 52% (26/50
patients). In Group A, 72% of patients reported PONV. In
Group B, the PONYV rate was significantly lower (32% of
patients, p < 0.05). There were no significant differences in
the administered dose of metoclopramide (80 mg in Group
A for four patients, 20 mg in Group B for two patients).

PONYV severity was also significantly lower in Group
B compared to Group A (p < 0.001, Figure 1). Very mild
nausea (Grade 2) was reported by 16% of patients in Group
B and in 36% of patients in Group A. Moderate nausea
and retching (Grade 3) were reported by 8% of patients
in Group B and in 20% of patients in Group A. Only 8%
of patients in Group B had vomiting (Grade 4), compared
with 16% of patients in Group A.

During the first hour following surgery, intense vomit-
ing (Grade 4) occurred among 8% (2/25) of patients in
Group A, whilst not a single patient in Group B reported
intense vomiting, which is statistically lower (p = 0.034).
In the following defined periods there was no statistically
significant difference between the groups regarding the
severity of PONV (Table 2).

Twenty patients were smokers and 30 were nonsmokers.
Significant difference in PONV incidence between smokers
and nonsmokers was found in the period between the first
and the sixth hour (p = 0.004) and the sixth and the 12th
hour (p = 0.013), while there was no difference in other
defined time intervals.

Regarding the intensity of acute postoperative pain,
we found significant difference between the groups in
each determined time period following surgery. Patients
in Group B reported significantly less pain at the state of
rest and on coughing in all the periods than patients in
Group A (Table 3). In accordance with this, five patients
in Group A received paracetamol (8 g in total), while in
Group B paracetamol was administered in only one patient
(1g) (p<0.05).

Our research showed that the development of vocal
impairment was significantly lower in Group B compared
to Group A (p < 0.05) in each defined time period during
the first 48 hours after the surgery (Table 3).

DISCUSSION

The most prominent perioperative concerns from the pa-
tients’ point of view are the ones causing him the biggest
discomfort — pain, nausea, and vomiting. PONV happens
to be one of the most common causes of dissatisfaction
among patients after undergoing anesthesia. Despite the
fact that serious complications caused by PONV are rare,
nausea and vomiting are still a disagreeable and common
complications following the surgery [1]. Fortunately, this
unpleasant complication can be effectively managed [4].
In our study, demographic and clinical characteristics,
duration of anesthesia, type of surgical intervention, anes-
thetic and perioperative analgesic use were similar between
the two groups. None of the patients in both groups required
opioids in the postoperative period. In addition, patients
with obesity and previous postoperative emesis and history
of sickness while driving had been excluded from the study.
There were no difficult intubations. Therefore, the differ-
ence in incidence of PONV between the groups could only

Table 3. Mean values of visual analogue scale (VAS) at rest and on coughing and voice visual analog scale (VVRS) in Group A and Group B; VAS
- 10-point scale: from 0 — no pain to 10 - the worst pain imaginable; VVAS: from 10 - normal voice to 0 - the worst voice imaginable

Time VAS at rest VAS on coughing VVAS

periods Group A Group B p Group A Group B p Group A Group B b
(n=25) (n=25) (n=25) (n=25) (n=25) (n =25)

0-1h 3 1.75 0.002 4 3 0.027 7.5 9 0.000

1-6 h 1.75 0.8 0.002 3.2 2 0.001 8.7 9.3 0.025
6-12h 1.9 0.75 0.003 35 1.75 0.000 8.5 9.5 0.001
12-24h 0.5 1.25 0.009 2.6 1.5 0.002 8.7 9.8 0.000
24-48 h 0.25 0.9 0.001 1.9 0.9 0.001 9 10 0.000
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be explained by different antiemetic drugs administered
before surgery. One of the main causes of PONV, especially
during the early postsurgical recovery period, is certainly
the use of inhalational drugs [6, 7, 19]. Nitrous oxide is well
known and recognized as the risk factor for PONV. Myles
etal. [20] concluded that the use of antiemetic drugs before
surgery could eliminate the risk of severe PONV caused by
nitrous oxide. We designed our study to show prophylactic
effectiveness of dexamethasone and ondansetron on PONV
in case of anesthesia with nitrous oxide.

Among 50 patients in the study, 26 had PONV including
very mild nausea, moderate nausea, and vomiting, which
represents 52% of patients.

We found that the total incidence of PONV after pre-
operative use of dexamethasone in combination with
ondansetron (32% of patients) was significantly lower in
comparison to ondansetron alone pretreatment (72% of
patients). This is confirmed in some other studies [21-24].
The PONYV incidence in our study was higher compared
to the mentioned studies, probably because we considered
very mild nausea (Grade 2), which patients have described
more as an inconvenience. Excluding very mild nausea, the
total PONYV incidence was 26% (36% in the ondansetron
alone group, 16% in the dexamethasone with ondansetron
group). Dexamethasone combined with others drugs could
significantly reduce the incidence of PONV in postopera-
tive 24 hours [25]. Ahsan et al. [22] and Song et al. [23]
compared ondansetron and dexamethasone combination
effectiveness with ondansetron alone in preventing post-
operative nausea and vomiting. Their results showed that
the combination therapy was more effective.

The commonly used dexamethasone doses were 8-10 mg
IV. No side effect related to single dose of 8 mg dexametha-
sone was found in our study and there was no prolonged
hospital treatment due to the use of dexamethasone. Our
results suggest that the combination of ondansetron and
dexamethasone is more effective for control of nausea
and vomiting.

Severity of PONV was in our study lower in patients
who were pretreated with dexamethasone and ondansetron
than with ondansetron only. We found that the difference in
the severity of the PONV between the groups is significant
only in the first hour following surgery. Although this dif-
ference failed to maintain significance during the overall
period (0-48 h), the combination of medications is more
beneficial than individual ondansetron use according to
the trend of 95% confidence intervals.

Although the fact that smoking has antiemetic effect
is confirmed by many studies, the etiology of its action is
not completely known yet [26, 27]. There is a possibility
that people who smoke have a lower incidence of PONV
because they are more tolerant to anesthetic gases and
other toxins than nonsmokers. According to our results,
PONYV was more frequent in smokers; we found a marked
difference in the incidence of PONV in smokers compared
to nonsmokers in the period between the first and the 12th
hour after anesthesia. The small number of patients included
in the study could be the cause of this result.

‘ DOI: https://doi.org/10.2298/SARH190712031R
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Postsurgical pain and PONV are two separate outcomes,
but it is known that pain causes anxiety, which could be
associated with nausea [16].

The results of meta-analysis conducted by De Oliveira
et al. [28] support the fact that steroids have an analgesic
effect. Since numerous effects of corticosteroids require
gene expression and protein production, it is expected for
them to have a delayed onset, which is uncommon for most
analgesics. Expectedly, preoperative dosing turned out more
effective than intraoperative administration. In the present
study we found that patients receiving prophylactic dexa-
methasone rated postoperative pain significantly lower on
the VAS scale at state of rest and on coughing than patients
who were not pretreated with dexamethasone throughout
the observation period.

Doksred et al. [24] concluded that the incidence of
PONV could be reduced effectively with dexamethasone;
there were no differences in effectiveness between the
medium (0.15 mg/kg) and the higher dose (0.3 mg/kg).
According to their results, dexamethasone had no opioid
sparing or analgesic effect after thyroid surgery. The results
of a meta-analysis performed by Li et al. [29] were similar.

Worni et al. [17] studied the effects of corticosteroids
on voice impairment related to thyroidectomy, and showed
improved postoperative voice function, reduced nausea,
vomiting, and pain during the first 48 hours after surgery
in the group of patients who were pretreated with dexa-
methasone. Our results also confirmed the benefits from
the use of dexamethasone in regard to voice function.
We found significantly lower rate of vocal impairment in
dexamethasone and ondansetron group in each defined
time period within the first 48 hours after surgery.

In a study conducted by Lee et al. [30], effects of ramose-
tron and dexamethasone were compared with ramosetron
alone in patients who undergo thyroid surgery. The PONV
incidence, need for additional antiemetics, intensity of post-
surgical pain and incidence of shivering were the primary
end points of the study. They concluded that combining
ramosetron with dexamethasone significantly decreases
the incidence of PONYV, the need for additional antiemetic
treatment, pain intensity immediately after surgery, ketorolac
consumption, as well as the incidence of shivering.

In spite of the fact that currently used antiemetics,
such as ondansetron and granisetron, have shown their
effectiveness, the solution is in better prevention [23, 24].

The second generations of 5-HT, antagonists’ price is
very high, which limits clinical application especially in
low-income economies. On the other hand, dexamethasone’s
clinical use is common due to its low price.

CONCLUSION

According to our findings, preoperatively adding dexa-
methasone to ondansetron provides much better preven-
tion of PONV than using ondansetron alone. Significant
reduction of pain intensity and improvement of the voice
function within the first 48 hours after thyroid surgery may

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):565-570



Benefits of dexamethasone use in thyroid surgery — a prospective, randomized study

be achieved by applying a single dose of dexamethasone
prior to surgery.

Using dexamethasone is a safe and simple method for
reducing the incidence and severity of PONYV, pain, and
vocal impairment; hence, dexamethasone use could reduce
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MpegHOCTU NPUMEHe AeKcaMeTa3oHa Kog, 6onecHuUKa Koju ce noasprasajy
onepauujama WTMTacTe }Kae3ge — NPOCNEeKTUBHO, PaHAOMU30BaHO UCTPAXKUBaHbE

[paraHa PagoBaHoBuh'? Carba Munolwues?, 3opaH PagosaHosuh'#, CeetnaHa LLkopuh-Jokuh?, Cunsuja Jiyunh'®, Cy3aHa En Qapa?

'YHusep3utet y HoBom Capy, MegnumHcku dakyntet, Hosu Cag, Cpbuja;

2MHcTuTyT 33 OHKONorMjy BojBogmHe, Operberbe 3a aHecTe3wjy, UHTEH3MBHY Tepanujy 1 Hery, Cpemcka KameHuua, Cp6uja;
*KnuHnykn ueHTap BojsoguHe, KnnHika 3a aHecTesujy n nHTeH3uBHy Tepanujy, Hosu Cag, Cpbuja;

*UHcTuTyT 33 OHKONorujy BojBoanHe, Opermerbe 3a xupyprujy, Cpemcka Kamenunua, Cpbuja;

*MHcTuTyT 33 oHKonorujy BojsoauHe, LieHTap 3a HykneapHy meauumHy, Cpemcka Kamenuua, Cpbuja

CAMXETAK

YBop/LUnm VicTpaxkmBarbe je cnpoBefeHo ca Lubem aa ce
MCMUTa yTULaj NpeonepaTMBHO NPUMEHEHOT JeKCaMeTa30-
Ha Ha YYecTasiocT Y IHTEH3UTET NOCTOMNEPATNBHE MyUYHUHE 1
nospahatba, UHTEH3UTET MOCTONEPATMBHOT 60J1a U BOKaSIHY
AnchYHKLMjy Mocse onepalyje LWTTacTe Xnesae.

Mertope MpocneKTNBHO, paHLOMU30BaHO, ABOCTPYKO Ceno
NCTpaXMBame 06yxBaTuo je 50 6onecHNKa Ko KojuX je 13-
BefjeHa onepauyja Wwrutacte xnesge. [Mpe yBopaa y aHecTe3ujy
6onecHuum rpyne A (n = 25) npumunu cy 0,9% NaCl (2 ml), a
6onecHuuy rpyne b (n = 25) 8 mg pekcameTasoHa (2 ml). Ceu
60neCHUL Cy NPEoNnepaTBHO NPUMWIV 11 4 Mg OHAHCETPOHA.
MocTonepatusHe KomnavKauuje cy npahexe 48 catu nocne
onepaumje y aedrHNCaHUM BPEMEHCKM UHTEPBaNVIMA.
Pesyntatu [loctonepatuBHa My4YHrHa 1 noBpahatbe cy 6unm
3HauajHo pehu 1 Maker uHTeH3uTeTa (p < 0,05) Kog 6onecHUKa

DOI: https://doi.org/10.2298/SARH190712031R

rpyne b y nopehemy ca 6onecHunuyma rpyne A. bonecHuum rpy-
ne b cy noctonepatBHO OCETWAM 3HaYajHO crabuju 6oy Mupy
1y Hanopy (p < 0,05) 1 UManu Cy Mare N3pakeHy BOKasHy
ancoyHKuMjy (p < 0,05) y nopehetby ca 6onecHuUmma rpyne A.
3aksbyuak peonepatiBHa NprMeHa KOMBYHaLMje fieKcameTa-
30Ha 1 OHA}AHCETPOHa je edrKacHMja y NpeBeHLMju nocTonepa-
TVBHE MyYHUMHE 1 noBpahara y nopehetby ca NpriMeHOM camo
OHAaHceTpoHa. C 063MpPOM Ha To fja leKCcaMeTa3oH 3HauajHo
CMatbyje 1 MHTEH3UTET nocTonepaTMeHor 6ona 1 yHanpehyje
BOKasIHy QYHKLMjY, MOXKEMO MPEANOXKNTA PYTUHCKY MPUMEHY
nojeanHayHe A03e feKcameTa3oHa npe onepauyja Wintacte
xnespe.

KibyuHe peuun: noctornepaTmBHa My4YHuHa v nospahare;
nocTonepaTmMBHY 6011; BOKanHa AncdyHKLWja; XMpyprija wru-
TacTe XJe3pe; AeKcaMeTa3oH; OHaHCETPOH
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Characteristics and morbidity of prematurely born
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technologies
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SUMMARY

Introduction/Objective The percentage of live-born infants conceived with assisted reproductive tech-
nologies (ART) in some European countries reaches 6% and in Serbia over 1%.

The aim of this study was to analyze characteristics and morbidity of prematurely born newborns con-
ceived with ART.

Methods The study included 154 prematurely born newborns from pregnancies conceived with ART
and 154 prematurely born newborns conceived naturally, hospitalized at the Institute of Health Care
of Children and Adolescents of Vojvodina. Participants from both groups were matched according to
gestational age and date of birth.

Results Statistically significantly more newborns with very low birth weight have been in the group of
newborns conceived by ART in comparison to newborns conceived naturally (x* test, p = 0.0001). Morbid-
ity of newborns conceived with ART is not higher in comparison to newborns of the same gestational
age conceived naturally. Bronchopulmonary dysplasia, occurred more frequently in children from ART (x?
test, p = 0.006) and retinopathy of prematurity occurred more frequently in children conceived spontane-
ously (x*test, p = 0.047). There was no difference in the frequency of birth defects, genetic syndromes,
and inborn errors of metabolism between the two groups.

Conclusion Lower birth weight and intrauterine growth restriction are potential risk factors for worse

postnatal outcome in newborns from pregnancies conceived with ART.
Keywords: assisted reproductive technologies; prematurely born newborns; morbidity

INTRODUCTION

According to the European Society of Human
Reproduction and Embryology, from 1997
to 2014 there have been 1,478,452 newborns
reported to be conceived with assisted repro-
ductive technologies (ART) [1] The number of
prematurely born infants is significantly higher
with assisted conception than the number of
infants born from natural conception. To solve
this health and, ultimately, the social problem in
Serbia, in 2006 the Republic Health Insurance
Fund started financing the program of ART
conceptions.

Research and identification of short- and
long-term effects of ART are very challenging
tasks. First and foremost, the reason for this
is great heterogeneity in collecting, classify-
ing, analyzing, and interpreting the enormous
amount of information gathered so far in vari-
ous studies. Individual approach to infertility
treatment, fast improvement, and constant
changes in the methodology of ART, together
with previously mentioned problems of data
collection and analysis, significantly impede the
possibility to accurately comprehend all possible
risks and consequences of artificial conception.
Despite numerous studies, scientific publications
and accumulated evidence, there is still much

perplexity in regard to the following questions:
‘Does the (artificially) assisted reproduction
represent greater risk for inadequate embryo
development, poorer perinatal outcome?, ‘What
are the long-term consequences for the children?;
as well as ‘Are the risks equal for singleton and
multiple pregnancies conceived by ART?’ [2-5].

Children born from pregnancies with medi-
cally assisted conception have higher risks of
intrauterine growth retardation (IUGR), low
birth weight (LBW), preterm delivery, and dif-
ferent congenital malformations, all of which
could suggest the possibility of disrupted or
suboptimal intrauterine growth.

A great deal of the above-mentioned prob-
lems have been explained by the fact that the
majority of pregnancies achieved by some of
the medically assisted reproduction techniques
were dominantly multiple pregnancies with ad-
ditional risks of the mother’s age and morbidity,
therefore carrying higher risks of suboptimal
fetal growth [4]. Nevertheless, this claim is only
partially true.

Etiologic factors and pathophysiological
mechanisms that influence fetal growth and
development can be of intrinsic and extrinsic
nature. Intrinsic factors refer to characteristics
of the fetus itself and include chromosomal ab-
normalities, chronic fetal infection, congenital
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Figure 1. Algorithm for the selection of respondents included in the study

malformations, and genetic variations. Extrinsic factors
can be divided into maternal and uteroplacental. Among
maternal factors there are mother’s periconceptional body
weight, height (and age), and periconceptional nutritive
status. Maternal pregnancy factors that define fetal growth
and development are the existence of the cardiovascular
disease, development of pregnancy hypertension syndrome,
gestational diabetes, renal diseases, decreased oxygenation,
inadequate nutrition during pregnancy, smoking, taking
alcohol, medicines, and other chemicals [3, 6]. Uteroplacental
factors that negatively affect fetal growth and development
are placental insufficiency, disorders of placentation and
the occurrence of multiple pregnancies.

Regardless of causes, an infant born with ART is an
infant with potentially poorer perinatal outcome mainly
because of a higher percentage of multiple pregnancies,
higher frequency of preterm deliveries and unwanted
outcomes of the ART [7]. In spite of this, in Serbia and in
the other regions of the former Yugoslavia, papers on in
vitro fertilization (IVF) on perinatal and neonatal statistics
are very scarce.

The aim of this study was to establish the structure
of morbidity of preterm infants conceived with ART (in
singleton and multiple pregnancies) treated at the Institute
for Health Care of Children and Youth of Vojvodina and to
identify perinatal factors that are connected with the oc-
currence of acute and chronic complications and diseases
of prematurely born newborns conceived with ART.

METHODS

The study included preterm infants hospitalized at the De-
partment for Neonatology and Intensive and Semi-Intensive
Care and Therapy at the Institute for Health Care of Children
and Youth of Vojvodina in Novi Sad. The retrospective
study included newborn babies born between January 1,

‘ DOI: https://doi.org/10.2298/SARH191029049K

2011 and December 31 2012, treated at the Department.
Data on the patients included in the retrospective part of
the study were collected from medical records.

From this cohort, two groups were formed: the experi-
mental group (Group 1) included all the prematurely born
babies conceived with ART and hospitalized and treated at the
Institute during the given period of time. The control group
(Group 2) included all the preterm born babies conceived
naturally. Babies in the control group were chosen from
the cohort so that their number would correspond to the
number of babies in the experimental group. Participants
from both groups were matched according to gestational
age (GA) and the date of birth. GA of the babies from the
control group did not differ more than + 4 days than that
of the babies from the experimental group. Date of birth
of the babies from the control group did not differ more
than + 3 months than that of the babies from the experi-
mental group.

The detailed algorithm for the selection of respondents
included in the study is given in Figure 1.

At the time of the inclusion in the study, the following
data in reference to the babies were considered: intrauter-
ine infection, IUGR, delivery method, Apgar score (AS),
anthropometric parameters (body weight, body length,
head circumference) at birth, duration of child’s initial
hospitalization, duration of invasive and/or non-invasive
respiratory support and oxygen therapy, hospital discharge
diagnosis (the presence of severe consequences of prema-
turity, which include intracranial hemorrhage of the 3rd
and 4th degree (as defined in the International Classifica-
tion of Diseases — Tenth Revision (ICD-10) under code
P52.2), cystic periventricular leukomalacia, retinopathy of
prematurity (ROP), bronchopulmonary dysplasia (BPD),
necrotizing enterocolitis (NEC), sepsis and/or meningitis
(microbiologically or clinically diagnosed), presence of
congenital anomalies or genetic syndromes and diseases
(defined in ICD-10 under codes Q00 to Q99), as well as
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the presence of inborn errors of metabolism (defined in
ICD-10 under codes E00 to E90).

The subjects’ written consent was obtained, according
to the Declaration of Helsinki; the study has been approved
by the Ethics Committee of the Institute of Health Care of
Youth and Adolescents of Vojvodina.

RESULTS

Group 1 consisted of 154 prematurely born newborn
babies conceived with ART from 87 mothers. Out of the
total, there were 33 newborns from singleton pregnancies,
while 121 were born from multiple pregnancies (39 from
trigeminal and 82 from twin pregnancies).

Group 2 was formed according to previously described
methodology from prematurely born infants of approxi-
mately the same GA from naturally conceived pregnan-
cies. This group comprised 154 preterm-born newborn
infants from 138 mothers. There were 122 newborns from
singleton pregnancies, while 32 newborns were from twin
pregnancies (16 twin pregnancies).

The main characteristics of newborns from the groups
are given in Table 1.

Table 1. The main characteristics of infants according to the group

Characteristic Group 1 (n=154) | Group 2 (n=154) p

GA + SD (weeks) 31.829 £ 2.105 31.167 £2.138 | 0.152
Sex (female/male) 68/86 68/86 /

BW +SD (g) 1537.516 £401.594 | 1924.6 + 777.843 | 0.049
BL + SD (cm) 41.255 +£3.415 41.25+3.536 | 0.992
HC £ SD (cm) 29.137 £ 1.686 29.547 £2.309 | 0.130
ASin 1st min. = SD 5712+ 1.750 5.1667 £2.133 | 0.034
AS in 5th min. +SD 7.307 +£1.210 7.012+£0.938 | 0.054
IUGR (%) 24/154 (15.584) 10/154 (6.493) | 0.011

GA - gestational age; BW - birth weight; BL - birth length; HC - head circum-
ference, AS — Apgar score; IUGR - intrauterine growth restriction;
values in bold are statistically significant

There has been no statistically significant difference in
infants between Group 1 and Group 2 according to GA
and sex (Student’s t-test, p = 0.152).

There has been a statistically significant difference in
birth weight (BW) of newborns from Group 1 and Group 2.
Newborns from Group 1 had on average lower body weight
on birth (Student’s t-test, p = 0.049). The average difference
in BW between newborns from Group 1 and those from
Group 2 was 59.427 g

The percentages of newborns with BW under 1500 g
(very low BW), BW from 1500 g to 2499 g (LBW), and birth
weight > 2500 g, in both groups, are shown in Figure 2.

Statistically, significantly there were more newborns
with very low BW in Group 1 than in Group 2 (x* test,
p =0.0001). The number of newborns with BW > 2500 g
was the same in both groups (x* test, p = 0.702). There was
no statistically significant difference in body length at birth
and head circumference between newborns of the groups
(Student’s t-test, p = 0.992, p = 0.13).
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Figure 2. Proportion and absolute frequency of newborns of very low,
low, and normal body weight in both groups of newborns

Newborns from Group 1 had a significantly higher
AS in the first minute in comparison to newborns from
Group 2 (Student’s t-test, p = 0.034). The values of AS in
the fifth minute have had no statistically significant differ-
ence between the two groups (Student’s t-test, p = 0.054).

There was no statistically significant difference in fre-
quency of symmetrical and asymmetrical [IUGR between
the two groups of participants (Fisher’s exact test of prob-
ability, p = 0.394).

The average duration of hospitalization, the average
length of respiratory support and oxygen therapy and
morbidity structure (diagnosis at hospital discharge) of
children from both groups are given in Table 2. Only the
diagnoses listed in the methodology of work was recorded.

Table 2. The average duration of hospitalization, average length on
respiratory support and oxygen therapy, and structure of morbidity
at discharge from the hospital

Parameter (ir:l;p;l) (ir:ﬂgj) p
JL_reS”gt(Z:yfsg‘OSpita"zaﬂon 332 38351414759 | 0.012
MV (days) 2.0719+£2.779 | 6.447 £4.872 | <0.01
nCPAP (days) 4.0719+2.117 | 5512+3.202 | 0.052
Oxygen therapy (days) | 14.046+11.714| 13.138 £4.391 | 0.472
ICH (Il and IV degrees) 13/154 15/154 0.692
PVL 6/154 5/154 0.759
ROP 24/154 38/154 0.047
BPD 24/154 9/154 0.006
NEC 16/154 12/154 0.428
Sepsis/meningitis 30/154 28/154 0.771
Congenital anomalies

aggﬂznfégesggg;’ggz 22/154 28/154 0354
to Q99)

Inborn errors of

metabolism (ICD-10 0/154 0/154 /
codes from E0O to E90)

MV - mechanical venitlatory support; nCPAP — nasal continuous positive
airway pressure; ICH — intracranial haemorrhage; PVL - periventicular
leukomalacia; ROP - retinopathy of prematurity; BPD — bronchopulmonary
dysplasia; NEC - necrotizing enterocolitis; ICD-10 - International Classification
of Diseases 10th revision;

values in bold are statistically significant
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O Grow 1

significant (Fisher’s test of exact probabil-
ity, p = 0.684).The other listed/mentioned

congenital anomalies occurred occasionally.

DISCUSSION

According to anthropometric parameters at

4
2 2
1 1 1
0 0 0 0
o | Bl e —° —

birth and the presence of IUGR, the study
ﬁ 0 results show that prematurely born infants

ASD VSD DAP* CoA foot

hypospadia b
PSP deformities

congenital anomalies

skin conceived by ART in comparison to prema-
fisemangonia turely born newborns conceived naturally are

Figure 3. Structure of congenital anomalies and distribution of their absolute frequen-

cies according to the groups of participants;

ASD - atrial septal defect; VSD - ventricular septal defect; DAP - persistent arterial duct after the

age of six months; CoA - coarctation of the aorta

The average duration of hospitalization was statistically
significantly shorter with newborns of Group 1 in compari-
son to those of Group 2. (Student’s t-test, p = 0.012). The
average duration of use of mechanical respiratory support
was shorter in newborns of Group 1. The difference was
statistically significant (Student’s t-test, p < 0.01) (Table 2).

Duration of non-invasive respiratory support and oxy-
gen therapy was on average slightly shorter in newborns of
Group 1 in comparison to newborns of Group 2, but the
difference was not statistically significant (Student’s t-test,
p =0.052, p = 0.472).

The frequency of ROP was statistically significantly
lower in newborns of Group 1 than in those of Group 2 (x?
test, p = 0.047). Newborns of Group 1 had a lower relative
risk for ROP development (RR = 0.6316; CI 0.399-1.00)
in comparison to newborns of Group 2.

The frequency of BPD was statistically significantly higher
in newborns of Group 1 (RR = 2.823; CI 1.355-5.879) than
in newborns of Group 2.

The incidence of higher-grade intracranial hemorrhage,
periventricular leukomalacia, NEC, sepsis/meningitis
was similar in both groups (y* test, p = 0.692, p = 0.759,
p =0.428,p = 0.771).

There were no participants with diagnosed inborn
errors of metabolism in either of the groups in the given
period of time.

The overall frequency of congenital anomalies and
genetic syndromes (defined under the 10th revision of the
International Classification of Disease starting from Q00
to Q99) did not differ significantly between the groups (x?
test, p = 0.354).

The structure of congenital malformations and the
distribution of their absolute frequencies according to the
groups is given in Figure 3.

In most cases, there were simple heart defects that were
registered in participants of both groups. In Group 1 there
were 16 newborns with registered atrial septal defect, while
there were 21 of them in Group 2. The difference was not
statistically significant (x* test, p = 0.381). Ventricular septal
defect (small and medium) was registered in two cases with
newborns of Group 2. This difference was not statistically

‘ DOI: https://doi.org/10.2298/SARH191029049K

statistically significantly different in terms
of BW and incidence of IUGR. In the group
of newborns who were conceived by ART,
there were significantly more newborns with
very low BW. The average difference between
the body weight of newborns conceived by
IVF and those conceived naturally was -59.472 + 426.34 g.

Most of the studies carried out so far confirm these
results. Results from a study by Lei et al. [8] showed that
artificial conception increases the risk of LBW.

In a review article, Sljivan¢anin and Konti¢-Vucinié [9]
state that different studies’ conclusion showed that infants
from ART have significantly worse perinatal outcome (LBW,
VLBW, SGA) compared with natural conception. This fact
has also been confirmed in our research.

In a sample of our participants (Group 1), the value of
AS in the first minute of life was statistically significantly
higher than the value of AS in Group 2. In the studies avail-
able to us, lower values of AS in the first and fifth minute
of life were most often reported for newborns conceived
with ART [10, 11, 12]. The difference in our findings can
be mostly explained by the fact that pregnancies conceived
by ART in Serbia are more frequently and more patiently
monitored and, therefore, the likelihood of early delivery is
anticipated better and a better strategy for premature birth
has been developed. On the other hand, premature births
in spontaneously conceived pregnancies are usually caused
by unexpected events related to the health situation of the
fetal mother; they were sudden and “unplanned,” which
significantly influenced the delivery, immediate prenatal
treatment of the pregnant woman and the fetus, and accord-
ingly influenced the “condition” of the child immediately
after birth. The most common cause of premature birth
in the control group was premature contractions, with
no significant previous medical history, and the cesarean
section was more often indicated in pregnancies conceived
with IVE The value of AS in the 5th minute did not differ
significantly between the groups, but newborns that were
spontaneously conceived had a higher AS (increase), which
could point to the possibility that spontaneously conceived
infants had a slightly more prompt reaction after initial
stabilization and a slightly better capacity to adapt to ex-
trauterine conditions of life.

As indicators of neonatal morbidity, in this study, we
observed the total length/duration of hospitalization,
the number of days on mechanical respiratory support,
the number of days on non-invasive respiratory support,
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the duration of oxygen therapy and significant diagnosis
when discharged from hospital (high intracranial hemor-
rhage, periventricular leukomalacia, ROP, BPD, NEC,
sepsis/meningitis, and congenital malformations, genetic
syndromes and inborn errors of metabolism. From all the
observed parameters/categories, in this study, statistically
significantly different among the groups were the following:
length of hospitalization, duration of mechanical respira-
tory support, and the frequency of BPD and ROP. Infants
conceived with ART had a spent less time on mechanical
respiratory support and were discharged earlier from hos-
pital (shorter hospitalization), and more often had BPD
diagnosed. Children from the control group were more
often diagnosed with ROP.

Taking into consideration controversial discussions among
professionals about the connection of IVF procedures and
congenital malformations, we emphasize as a significant
data, that in our sample of prematurely born newborns,
there was no difference in the frequency of birth defects,
genetic syndromes, and inborn errors of metabolism be-
tween newborns conceived naturally and those conceived
by ART. This is most likely the result of well-organized and
comprehensive monitoring of ART-initiated pregnancies
(regular examinations, expert ultrasound, etc.). In contrast
to our results, Giorgione et al. [13] concluded that fetuses
conceived with IVF/ICSI methods are at an increased risk
of developing congenital heart defects compared with those
conceived spontaneously.

Generally, the observations mentioned in this study are
in agreement with the results of other studies that dealt
with immediate and short-term outcomes in prematurely
born newborns conceived by ART [3, 14, 15]. Disagreement
exists in the results that refer to the frequency of BPD and
ROP. In a study conducted by Corchia et al. [16], the results
indicate that the assisted conception represents a protec-
tive factor in relation to BPD, which is in collision with the
findings of our study. Also, unlike our study, the study by
Corchia et al. [16] has shown that there is no significant
difference in the incidence of ROP between prematurely
born newborns conceived with ART and those who were
spontaneously conceived. By contrast, other studies found
an increased incidence of both BPD and ROP in babies
who were conceived by IVF [15, 17].

In the light of recent events due to COVID-19 pandemic,
the major scientific societies have provided recommen-
dations to suspend IVF treatments in order to support
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CONCLUSION
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Kapaktepuctuke n mopbuautet npespemeHo poheHe HoBopoheHUYagm 3auete

BaHTE/IECHOM ONJ1IoAHOM

leopruoc KoHcTaHTuHuamuc'? BecHa Masnosuh'?, AnekcaHgpa CrojaguHoBuh'2, KatapuHa Katuh?

'YHusep3utet y HoBom Capy, MeanumHcku pakyntet, Hosu Cag, Cpbuja;
2/IHCTUTYT 3a 3MpaBCTBEHY 3alUTUTY fieLie 1 oMmnaguHe BojsoauHe, Hosu Cag, Cpbuja

CAMXETAK

YBoa/Lwn MpoueHaT xunsopoheHe HoBopoheHuaay 3ayete He-
KOM 0 METOAa BaHTeNIeCHe onnofe (acncTrpaHe penpoayk-
TUBHE TEXHOJOTWje) Y CTalIHOM je MopacTy. Y HeK1M eBPOnCK/M
3emsbamMa focexe 1 6%. Y Cpbuju je oH HewTo BuLwK og 1%.
Linrb paga je 6uo pa ce aHanu3mpajy KapakTepucTrke 1 Mop-
6upauTeT NpeBpemeHo poheHe HoBopoheHYaan 3ayeTe acuc-
TYPaHOM PenpoAyKTUBHOM TEXHOJIOTjOM.

MeTtopge Cryauja je obyxsaTuna 154 npeBpemeHo poheHa HoBO-
poheHyeTa 3a4eTa BaHTeIECHOM ONoAHOM 1 154 npeBpeme-
Ho poheHa HoBopoheHYeTa 3aueTa NPMPOJHMM NyTeM, Koja Cy
6vna xocnuTanu3osaHa y VIHCTUTYTY 3a 3fpaBCTBEHY 3alUTUTY
Aelle 1 omnaguHe BojsoamHe. Vicnutanuuym us obe rpyne cy
yjenHaueHy npema rectalujckoj cTapocTu 1 AaTymy poherba.
Pe3yntaTtu Y 0BOM NCTpaXKvBakby OUNO je CTaTUCTUYKM 3HaYaj-
HO BlLLE HOBOPOReHYaam ca Bp/io Manom nopohajHomM Macom y
rpynu HoBopoheHYaam 3aueTe acCTMPaHOM PeNPOAYKTVIBHOM

DOI: https://doi.org/10.2298/SARH191029049K

TEXHONOMjOM Y OHOCY Ha HOBOpOheHYaZ 13 CMOHTAHO 3aye-
Tnx TpyaHoha (y?TecT, p = 0,0001). Ctona MmopbuguTeTa npe-
BPeMeHo poheHe feLie 3a4eTe BaHTEIECHOM OMIOAHOM Huje
Beha y ofHocy Ha npeBpemMeHo poheHy AeLly 3a4eTy Npupoa-
HUM nyTem. BpoHxonynmMoHanHa gvcnnasuja (y2Tect, p = 0,006)

jaBrba ce yewhe Kop Aele 3a4eTe BaHTENECHOM OMJIOAHOM,

a peTrHonaTtuja npematyputeTa (x?TecT, p = 0,047) jaBrba ce
yewhe Kop AeLie 3a4eTe MPUPOAHMM NyTEM MUCTe recTauumjcke
ctapoctu. Huje 6uno pasnvke y yyectanoctn KOHreHUTanHmxX
aHOManuja, reHeTCKMX CUHAPOMa 1 MeTabonuukrx nopemehaja
n3mehy rpyna.

3akspyvak Mana nopohajHa Maca 1 UHTpayTepUHU 3aCToj pac-
Ta cy moryhu dakTopy pusiKa 3a NoLmnju NOCTHATaIHN UCXOA
Kof HoBopoheHYaawy 3a4eTe acMCTPaHOM PENPOLYKTUBHOM
TEXHONIOTNjOM.

KrmbyuHe peun: acuctupaHe penpoayKTviBHE TEXHONOTje; npe-
BpemMeHo poheHa HoBopoheHuas; MopbugnuTet
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Trends in bone mineral density among nutritional
status categories of Vojvodina elderly population
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Aleksandar Kupusinac?, Mladen Radisi¢?, Srdan Ninkovic'
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SUMMARY

Introduction/Objective Low bone mineral density (BMD) is commonly associated with alterations of
nutritional status.

The aims of the present study were to evaluate the prevalence of low BMD and its associated nutritional
risk factors in Vojvodina population and to use linear regression equations to predict the BMD by using
a simple marker of nutritional status, body mass index (BMI).

Methods In this retrospective, cross-sectional study, the study population included subjects who were
undergoing assessment of BMD between January and December 2017, and who have met the study
inclusion criteria. A total of 1974 patients (1866 women and 108 men) were included in this analysis of
nutritional status according to anthropometry and BMI index, and dual-energy X-ray absorptiometry
(DEXA) measurements of BMD of the femoral neck and lumbar spine. The relationship between BMI and
BMD was analyzed by linear regression equation.

Results Median age was 63 (56-70) years. Considering nutritional status category, there were 40% over-
weight, 31% obese and 29% normal weight subjects. In most of the sample, the subjects had low BMD,
37% had osteopenia, and 25% had osteoporosis. In both bone areas we observed trends of lowering BMD
as the subjects BMI decreased. Subjects with osteoporosis are more prone to BMI depended BMD changes,
concerning subjects with osteopenia and normal BMD. In addition, normal weight subjects compared
to overweight and obese had the highest prediction coefficients of BMI-depended changes on BMD.
Conclusion High prevalence of low BMD coexists with overweight and obese elderly females in Vojvo-
dina. Prediction equations for the calculation of BMD can be used to evaluate the effect of BMI changes

on BMD in clinical settings.

Keywords: bone mineral density; body mass index; osteoporosis; osteopenia; linear regression

INTRODUCTION

The world population is about 7.6 billion
people at this moment and it is expected to
increase by one billion in the next ten years
and to reach approximately 10 billion by 2050.
Due to the simultaneous ageing trend of the
population at the global level, the number of
elderly people over 60 years of age, which was
962 million in 2017, is expected to increase
more than double by 2050 [1]. In Serbia, al-
most one fifth of the female population and
15 % of males are older than 65 years. In addi-
tion, current demographic trends of the popu-
lation in Vojvodina indicate regressive type of
age structure characterized by 40.2% of people
over 50 years [2].

Population ageing results in the increased
incidence of osteoporosis in elderly women [3].
Osteoporosis is a disease characterized with low
bone mineral density (BMD) and compromised
bone microarchitecture, both leading to the
more expressed bone fragility and increased
risk of fracture. According to the estimation
done in 2010, 22 million women and 5.5 mil-
lion men in Europe suffer from osteoporosis.
About 40% of elderly women and 15-30% of

elderly men are likely to have osteoporotic frac-
ture over the course of life [4, 5].

Low BMD and impaired bone quality are
commonly associated with nutritional status.
Altered nutritional status, mostly underweight
category is associated with low BMD and com-
promised bone microarchitecture. Even though
overweight and obesity are generally associ-
ated with higher BMD, recent studies imply
that overweight and obese patients also have
serious negative impact on bone metabolism
[6, 7, 8]. Obesity is heterogenous, multifacto-
rial, and a complex disease, which is positively
associated to many chronic disorders. Its di-
agnosis is based on the evaluation of nutrition
status or body mass index (BMI), distribution
of excessive fat deposits and determination of
body composition [9]. Rates of nutritional ab-
normalities, overweight and obesity are rising
rapidly. The results of 2006 research showed
that more than a half of adult population of
Serbia (55.7%) was overweight and obese. In
Serbia, Vojvodina has the highest total preva-
lence of overweight and obesity, which is as
high as 58.5% of the population [10].

Previous analysis focused on the subjects in
Vojvodina shown high prevalence of osteopenia
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and significant positive correlation between T score and
BMI in older women [11]. Additionally, nutritional status
of the subjects was mostly disturbed; high prevalence of
overweight (43%), and obese subjects (20%) was reported.
Considering the increasing trend of risk factors for low
BMD in our population, ageing coexisted with nutri-
tional status abnormalities, this study aimed to use linear
regression equations to predict the BMD by using a simple
marker of nutritional status, body mass index (BMI), on
sample population subjects from the general population
of Vojvodina.

METHODS

The study, a retrospective cross-sectional survey, was car-
ried out at the Clinical Center of Vojvodina, Novi Sad. The
study population included subjects who were undergoing
assessment of BMD between January and December 2017,
and who have met the study inclusion criteria. The study
sample consisted of 1974 adults (1866 women and 108
men). The inclusion criteria of this study required all sub-
jects to be aged 50 years and above, with complete medical
documentation. Exclusion criteria was clinical evidence of
existing secondary causes of BMD disorders (endocrine,
gastrointestinal, hematologic, or rheumatic diseases, drug-
induced osteoporosis) [12]. This study was approved by
the Ethics Committee of the Clinical Center of Vojvodina.
Anthropometric measurements analyzed were body
weight (medical weighing scale with precision of 0.1 kilo-
grams), body height (Martin anthropometer, centimeters),
and BMI derived from Quetelet’s equation. The subject’s
nutritional status was defined based on their BMI as nor-
mal weight (BMI 18.5-24.99 kg/m?), overweight (BMI
25-29.99 kg/m?), and obesity (BMI > 30kg/m?) [9].
BMD (g/cm?) was measured with GE Lunar equipment
(GE Healthcare, Chicago, IL, USA) by applying the method
of dual-energy X-ray absorptiometry (DEXA) in the re-
gion of lumbar spine (calculated values were means of four
measured values L1-L4) and femoral neck. According to
the World Health Organization standards, subjects were
classified into subgroups: osteoporosis (T < —2.5), osteo-
penia (2.5 < T < —1.0), normal finding (T = -1.0) [13].

Table 2. Clinical characteristics and osteodensitometry measurements

Gojkovic¢ Z. et al.

Statistical Analysis

The obtained results were analyzed in the MATLAB 8
(MathWorks, Inc., Natick, MA, USA) computing environ-
ment. Normality was examined with Shapiro-Wilk test,
which showed that the analyzed continuous parameters
did not have a normal distribution and therefore they were
represented in the form of median (Q1-Q3). Statistical
significance was examined by applying Kruskal-Wallis
test with post hoc testing on the defined subgroups (nor-
mal finding, osteopenia and osteoporosis), as well as on
the subgroups according to the nutrition status of subjects
(normal weight, overweight, and obesity). Finally, we have
used linear regression to analyze trends of considered pa-
rameters in relation with BMI changes.

RESULTS

Table 1 shows general characteristics of the study group.
The majority of study sample subjects were elderly women,
within nutritional status category of overweight and with
osteopenia in the region of femoral neck and lumbar spine.

Table 1. General characteristics of the study sample subjects

Characteristics (n = 1974)

Female (n/N, %) 1866/1974 (95%)
Agein years 63 (56-70)
BMI (kg/m?) 27.4(24.5-30.9)
FN - BMD (g/cm?) 0.9 (0.7-1)

FN -T Score -1.1(/-1.9/-0.3)
FN - Z Score -0.3 (/-1/-0.4)
LS - BMD - (g/cm?) 1(0.9-1.1)

LS - T score -1.5(/-2.5/-0.4)
LS - Z score -0.3(/-1/-0.7)

BMI (kg/m?) — body mass index;
BMD - bone mineral density; FN - femoral neck,
LS - lumbar spine

Clinical characteristics of the subjects by BMD catego-
ries are given in Table 2. Observed subjects differ signifi-
cantly according to their age, osteoporotic subjects were
significantly older compared to osteopenic and those with

of the study sample subjects by categories

Parameters Oszf‘:ecz)pzogr‘%ﬂs O(s:ezor;zg)la Nor(r:il ;I;Sd)mg Kruskal-Wallis test Post hoc testing

Age (years) 65 (59-76) 62 (58-71) 60 (54-66) p <0.001 p <0.001*

BMI (kg/m?) 25.5(21.7-27.3) 27.3(23.9-30) 28.9(25.9-32.4) p <0.001 p <0.007*
Femoral neck BMD measurements

BMD (g/cm?) 0.8 (0.6-0.7) 0.9 (0.76-0.84) 1(0.9-1) p <0.001 p <0.001*

T Score -2(/-3.3/-/-2.6/) -1.1(/-2.0/ - /-1.4/) -0.4 (/-0.7/-0.3) p <0.001 p <0.001*

Z Score -0.9 (/-2.2/-/-1.2/) -0.4 (/-1.2/-/-0.4/) 0.1 (/-0.1/-/-0.9/) p <0.001 p <0.001*
Lumbar spine BMD measurements

BMD (g/cm?) 0.8 (0.7-0.9) 0.9 (0.8-1) 1.1(1-1.2) p <0.001 p <0.001*

T Score -3(/-3.7/-/-2.2/) -1.8(/-2.8/-/-1.3/) 0.0 (/-1.6/-0.3) p <0.001 p <0.001*

Z score -1.4(/-2/-/-0.5/) -0.4(/-1.2/-/-0.1/) 1(/-0.5/-1.3) p <0.001 p <0.007*

BMI (kg/m?) — body mass index; BMD (g/cm?) — bone mineral density; * — post hoc testing between groups osteoporosis vs. osteopenia, osteoporosis vs. normal
finding, osteopenia vs. normal finding

DOI: https://doi.org/10.2298/SARH190718035G
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Table 3. Comparisons of regional BMD measurements in the region of
femoral neck and lumbar spine by the nutritional status of the patients

Normal weight Overweight Obesity
Parameters (N=579) (N=790) (N =605) Kruskal-Wallis test Post hoc testing
23.1(21.6-24.03) kg/m? | 27.3 (26.3-28.6) kg/m? | 32.8 (31.2-35.3) kg/m?
Femoral neck BMD measurements
BMD (g/cm?) 0.8 (0.7-0.9) 0.9(0.8-1) 0.9 (0.8-1) p <0.001 p <0.001*
T Score -1.6 (/-2.3/-/-0.9/) -1.1(/-1.9/ - /-0.3/) -0.6 (/-1.4/ -/-0.2/) p <0.001 p <0.001*
Z Score -0.7 (/-1.3/-0) -0.3(/-1.1/-0.4) 0(/-0.7/-0.6) p <0.001 p <0.001*
Lumbar spine BMD measurements
BMD (g/cm?) 1(0.8-1.1) 1(0.9-1.1) 1.1(1-1) p <0.001 p <0.007*
T Score -1.9(/-2.9/-/-1)) -1.6 (/-2.5/ - /-0.5/) 1(/-2.5/-/-0.5/) p <0.001 p <0.001*
Z Score -0.5(/-1.3/-0.3) -0.2(/-1/-0.7) -0.1(/-0.9/-1.1) p <0.001 p <0.001*

BMD - bone mineral density; T-score — number of standard deviations by
which bone mineral density in an individual differs from the mean value ex-
pected in young healthy women; Z-score - the number of standard deviations
by which bone mineral density in an individual differs from the mean value
expected for age and sex

Table 4. Regression equations of BMD of femoral
neck and lumbar spine in relation to BMl in all sub-

Femoral neck BMD measurement

Lumbar spine BMD measurement

-

jects

Formulae ‘ Trend

©

Femoral neck BMD measurements

BMD =0.011 x BMI + 0.581 0
T-Score = 0.091 x BMI - 3.621 0
Z-Score = 0.057 x BMI - 1.906 0

BWD (g/cm2p

12

BMD (g/cm2)

Lumbar spine BMD measurements 20
BMD = 0.011 x BMI + 0.698 0

20 25 30 35
BMI (kg/m2)

25 30 35
BMI (kg/m2)

T-Score = 0.094 X BMI - 4.012 T 0
Z-Score = 0.052 x BMI - 1.589 ) 0s

BMI (kg/m?) — body mass index; BMD (g/cm?) — bone
mineral density

normal bone mass [65 (59-76) vs. 62 (58—

71) vs. 60 (54-66), p < 0.001]. The subjects 2
with osteoporosis had significantly lower
BMI values compared to subjects with os- 05

25 30 35
20 25 30 35

BMI (kg/m2) BMI (kg/m2)

0,5

teopenia and subjects with normal BMD in
the both observed bone region [25.5 (21.7- 0
27.3) vs. 27.3 (23.9-30) vs. 28.9 (25.9-32.4)
kg/m?, p < 0.001]

Table 3 shows regional BMD measure-

Z score

-0,5

© Zscore
°

n

ments (BMD, T-score, and Z-score) in the 1
region of femoral neck and lumbar spine

% 30 35 20 25 30 35

BMI (kg/m2)

BMI (kg/m2)

by the nutritional status of the patients
(p <0.001). Obese patients had significantly
higher values of BMD, T-score, and Z-score
compared to overweight and normal weight
subjects (p < 0.001). Overweight subjects had significantly
higher values of BMD, T-score, and Z-score compared to
normal weight subjects (p < 0.001).

The method of linear regression was applied on the
entire dataset to determine the associations between BMI
and regional BMD measurements (BMD, T-score, and Z-
score) in the region of femoral neck and lumbar spine, and
the obtained results are given in Table 4. Trend analyses
based on regression approaches indicate the tendency of
BMD increase with increasing BMI, as shown in Figure 1.

The association between BMI and regional BMD mea-
surements (BMD, T-score, and Z-score) in the region of
femoral neck and lumbar spine was determined in the

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):577-583

Figure 1. Trend lines of bone mineral density of femoral neck and lumbar spine in
relation to body mass index in all subjects

groups of osteoporosis, osteopenia, and normal finding
and the results obtained by linear regression are given in
Tables 5a, 5b, and 5c. In regression equation, the predic-
tion coefficients between BMI and the osteodensitometry
measurements were the highest in the group with osteopo-
rosis as compared with the other two groups, which means
that the observed parameters change most rapidly with the
change of BMI in that group.

The graphs are given in Figure 2. The estimations can
be done by means of the obtained formulae and graphs.
For example, if a person is in the group with osteoporosis
and has BMI = 22 kg/m?, the observed parameter values
are expected to be as follows:

www.srpskiarhiv.rs ‘
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Table 5a. Regression equations of BMD of femoral
neck and lumbar spine in relation to BMI in subjects
with osteoporosis

Gojkovic¢ Z. et al.

Formulae ‘ Trend
Femoral neck BMD measurements

BMD = 0.01 x BMI + 0.509 T
T-Score =0.081 x BMI - 4.128 0
Z-Score = 0.047 X BMI - 2.171 T
Lumbar spine BMD measurements

BMD = 0.004 x BMI + 0.7 T
T-Score = 0.031 x BMI - 4.007 0
Z-Score = /-0.014/ x BMI - 1.159 {

BMI (kg/m?) — body mass index,
BMD (g/cm?) — bone mineral density

Table 5b. Regression equations of BMD of femoral
neck and lumbar spine in relation to BMI in subjects
with osteopenia

Z score

BMD (g/cm2)

T score

Femoral neck BMD measurements

11 14

Lumbar spine BMD measurements
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Formulae ‘ Trend
Femoral neck BMD measurements

BMD = 0.006 x BMI + 0.691 T
T-Score = 0.061 x BMI - 2.884 T
Z-Score = 0.036 x BMI - 1.399 T
Lumbar spine BMD measurements

BMD = 0.002 x BMI + 0.92 )
T-Score =0.013 X BMI - 2.144 0
Z-Score = /-0.016/ x BMI - 0.013 \

BMI (kg/m?) — body mass index;
BMD (g/cm?) - bone mineral density

Table 5c. Regression equations of BMD of femoral
neck and lumbar spine in relation to BMI in subjects
with normal BMD measurements

Formulae ‘ Trend
Femoral neck BMD measurements

BMD = 0.006 x BMI + 0.79 )
T-Score = 0.053 x BMI - 1.912 0
Z-Score = 0.032 x BMI - 0.075 0
Lumbar spine BMD measurements

BMD = 0.004 X BMI + 1.075 0
T-Score = 0.035 x BMI - 0.811 )
Z-Score = /-0.015/ x BMI - 0.701 {

BMI (kg/m?) — body mass index;
BMD (g/cm?) - bone mineral density

Femoral neck BMD measurements
BMD = 0.01 x 22 + 0.509 = 0.729
T-score = 0.081 x 22 — 4.128 = -2.346
Z-score = 0.047 x 22 -2.171 =-1.137
Lumbar spine BMD measurements
BMD = 0.004 x 22 + 0.7 = 0.788
T-score = 0.031 x 22 — 4.007 = -3.325
Z-score = -0.014 x 22 - 1.159 = -1.467

The association between BMI and both bone site mea-
surements was determined in a similar way in the groups
of normal weight, overweight and obesity, and the results
obtained by linear regression are given in Table 6a, 6b, and
6¢. Prediction coefficients of change in BMD dependent
on BMI were the highest in the group of subjects with
normal weight in regard to the other two groups, which

‘ DOI: https://doi.org/10.2298/SARH190718035G

Figure 2. Trend lines of bone mineral density of femoral neck and lumbar spine for
groups Osteoporosis, Osteopenia, and Normal finding in relation to body mass index
in all subjects

means that the observed parameters change most rapidly
with the change of BMI in that group. The graphs are given
in Figure 3. The estimations can be done by means of the
obtained formulae and graphs. For example, if a subject
in the group with normal weight has BMI = 22 kg/m?, the

observed parameter values are expected to be:

Femoral neck BMD measurements

BMD =0.021 x 22 + 0.349 = 0.811

T-score =0.175 x 22 - 5.521 = -1.671
Z-score = 0.161 x 22— 4.299 = -0.757
Lumbar spine BMD measurements

BMD =0.012 x 22 + 0.671 = 0.935

T-score = 0.103 x 22 — 4.253 = -1.987
Z-score = 0.099 x 22 - 2.698 = -0.52

DISCUSSION

Osteoporosis is the most common type of metabolic bone
disease in developed countries. The progressive course of
the disease could lead to severe complications and it rep-
resents an important social and economic problem [5].
Results from our study have shown that the majority of
studied elderly subjects in Vojvodina have relatively high
prevalence of bone structural deterioration due to loss of

bone mass, as well as nutritional status abnormalities.

In this study, subjects were mostly women (95%), mean
age 63 (56-70) years. Considering bone abnormalities, ma-
jority of the subjects had low bone mass, 37% had osteope-
nia, and 25% had osteoporosis. The study results are like
those of other surveys in the Europe with 21% of women
aged > 50 years estimated to have osteoporosis [4]. Our
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Table 6a. Regression equations of BMD of femoral

Femoral neck BMD measurements

Lumbar spine BMD measurements

neck and lumbar spine in relation to BMI in normal
weight subjects

BMO (gfem2)

Formulae ‘ Trend N
Femoral neck BMD measurements :
BMD = 0.021 x BMI + 0.349 0

T-Score =0.175 X BMI - 5.521 0

Z-Score = 0.161 X BMI - 4.299 0

Lumbar spine BMD measurements

BMD =0.012 x BMI + 0.671 0

T-Score =0.103 x BMI - 4.253 0

Z-Score = 0.099 x BMI - 2.698 0

BMI (kg/m?) — body mass index;
BMD (g/cm?) - bone mineral density

Table 6b. Regression equations of BMD of femoral
neck and lumbar spine in relation to BMI in over-
weight subjects

o Normat weght
M (kg/m2) ® Owerweight

*Obesity

Formulae ‘ Trend

Femoral neck BMD measurements

BMD = 0.012 x BMI + 0.555 0

T-Score = 0.097 x BMI - 3.737 0

Z-Score = 0.057 x BMI - 1.848 ) subjects
Lumbar spine BMD measurements

BMD = 0.015 x BMI + 0.597 0

T-Score =0.118 x BMI - 4.643 0

Z-Score = 0.067 x BMI - 1.909 0

BMI (kg/m?) - body mass index;
BMD (g/cm?) — bone mineral density

Table 6¢. Regression equations of BMD of femoral
neck and lumbar spine in relation to BMI in obese

subjects

Formulae ‘ Trend
Femoral neck BMD measurements

BMD = 0.008 x BMI + 0.661 0
T-Score = 0.075 x BMI - 3.094 0
Z-Score = 0.023 x BMI - 0.789 0
Lumbar spine BMD measurements

BMD =0.011 x BMI + 0.719 0
T-Score = 0.089 x BMI - 3.876 0
Z-Score = 0.027 x BMI - 0.756 0

BMI (kg/m?) — body mass index;
BMD (g/cm?) - bone mineral density

observed results are in line with physiological process of
age-related bone remodeling, considering that the peak of
bone mass is reached in the middle of third decade in the
life, and afterwards, the gradual physiological involution of
bone mass follows with ageing. In addition, known effects
of estrogen deficiency on cortical bone mineralization and
loss of bone strength are present in the elderly population
[14]. During the ageing continuum, the imbalance between
bone formation and bone resorption with consequent bone
mass loss could be exacerbated by several pathophysiologi-
cal factors. Extrinsic pathophysiological factors, alterna-
tions in nutrition and physical inactivity, could promote
the decline in bone mass and osteoporosis [15].
Regarding nutritional status in our studied subjects
aged > 50 years, there were 40% overweight, 31% obese,
and 29% normal weight subjects. Obese subjects from
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Figure 3. Trend lines of bone mineral density of femoral neck and lumbar spine for
groups Normal weight, Overweight and Obesity in relation to body mass index in all

our sample had considerably higher values of BMD in
the region of femoral neck and lumbar spine compared
to overweight and normal weight subjects. In both bone
areas, we observed trends of lowering BMD as the subjects
BMI decrease.

Age-related changes of the body composition and
physical inactivity could also have complex effect on bone
health. Despite the generally positive effects of weight on
bone health in the elderly, alterations of nutritional status
associated with greater fat mass may be potentially harm-
ful [16, 17]. Some studies have suggested that being over-
weight and obese results in a detrimental effect on bone
health. Obesity is primarily associated with a certain type
of osteoporotic fractures in aging individuals, regardless
of greater BMD. The data obtained by the Global Longi-
tudinal Osteoporosis in Women study have shown that
the general prevalence and incidence of fractures did not
significantly differ between obese and normal weight sub-
jects, but obese subjects were more prone to the ankle and
upper leg fractures [18]. Leslie et al. [19] performed a large
prospective study of 40,050 women and 3600 men aged
over 50, to assess the relationship between skeletal health
and estimated total body lean and fat mass. Study showed
that increased lean mass is protective to skeletal health and
positively associated with BMD, while excessive fat mass
had no effect on BMD. In addition, higher fat mass was not
independent risk factor of fractures over the study period
[19]. Further, some studies reported that complications of
osteoporosis usually occur in obese subjects with coexist-
ing comorbid conditions requiring corticosteroid therapy,
asthma, and emphysema [20].

Our results have demonstrated that subjects with os-
teoporosis were mostly within overweight nutritional cat-
egory. In inactive elderly individuals, overweight is usually
associated with abdominal obesity [21]. The common ap-
proach that the excessive body mass has a protective role
in osteoporosis prevention has been doubted due to results
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of studies on the negative effect exerted by the abdominal-
visceral adipose tissue (AT) on the BMD. In addition to the
AT effects to bone by mechanical burden and conversion
of gonadal steroids, increased bone marrow adipogenesis,
secretion of proinflammatory cytokines and adipokines
could exert negative effects of adipocytes in the bone tis-
sue [22].

Furthermore, regression equations and prediction coef-
ficients in our study showed that subjects with osteoporosis
are more prone to BMI-related BMD changes, regarding
subjects with osteopenia and normal BMD. In addition,
normal weight subjects compared to overweight and obese,
had highest prediction coefficients of changes in BMD.
These observations are in accordance with results obtained
from studies by other researchers [23, 24]. In this study the
higher BMI had a more significant correlation with the
femoral neck BMD than with BMD of lumbar spine. The
femoral neck has a higher percentage of cortical bones as
compared with the vertebrae, which can have a stronger
effect on a cortical than on trabecular bone [25]. Elderly
population and obesity is associated with an inadequate
status of micronutrients or hidden hunger, thus indirectly
affecting bone status [26, 27].

Limitations of this study include its cross-sectional de-
sign and setting, thus preventing causal relationships and
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generalization. Further details on specific aspects of the
body composition, data considering physical activity, and
predictors of bone status such as diet and nutrients are
also needed.

CONCLUSION

High prevalence of low bone mass coexists with overweight
and obesity in the elderly age category of females in Vo-
jvodina. Prediction equations for the calculation of BMD
can be used to evaluate the effect of BMI changes on BMD
in clinical settings.
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TpeHp,0BM MUHEpaNHe KOLWTaHE ryCTUHE Y OAHOCY Ha HYTPUTUBHM CTaTYC CTapuje

nonynaumje BojsoauHe

3opaH lojkoBuh', Pagpmuna Matujesuh', Bnagumnp Xapxajn', bpanucnasa Mnununh', Jbybuwa bapuwmh?,

AnekcaHgap KynycuHau?, MnageH Paguiwumnh?, CphaH HuHkoBuh!

'YHugep3utet y Hosom Cagy, MeanunHcku gakyntet, KnuHuukm uentap BojsoauHe, Hosu Cag, Cpbuja;
2Ynneepautet y HoBom Cagy, OakynteT TexHuukmx Hayka, Hou Cag, Cpbuja

CAMETAK

YBoa/Linmb CmarbeHa MUHepanHa KolwutaHa ryctuHa (MKT) uecto
Cce noBe3yje ca nopemehajryma HyTPUTUBHOT CTaTyca.
Linmesn oBe cTyauje cy 6unm ga ce ytBpAe npeBaneHumja
CMakeHe KoLUTaHe rycTHe 1 MOBe3aHOCT ca HYTPUTUBHUM
dakToprma pr3mKa y y3opKy nonynauuje BojsoguHe, n ga ce
npvimeHe mopeny npegukumje MK kopuwwherem jeaHocTaBHOT
MapKepa HyTPUTVBHOT CTaTyca, MHAeKCa TenecHe mace (UTM).
MeTope Y peTpocneKkTMBHOj CTYAMNjY NPeceKa UCMUTUBAHY MNo-
nynaumjy cy YHWIM 60NeCHULM KOju Cy Y Mepuroay Of jaHyapa
[0 Aelem6pa 2017. roguHe ypagunu meperbe MKI 1 ncnyma-
BaNu KpUTepurjyme 3a yKibyuere y NCnuTrBatbe. Y y30pKy of
1974 ncnutaHuka (1866 »eHa 1 108 myLuKapaLa) aHanu3vpaHm
Cy HYTPUTMBHM CTaTyC NPema aHTPOMOMETPUjCKMM NapameTpui-
Ma 1 UTM, Kao n fBoeHepreTcka peHAreHcka ancopnuymoHa
mMeperba MKy perunju Bpata 6yTHe KOoCTu 1 nymbanHe Kuume.
Mose3aHocT nsmehy bMU n MKT je ncnutmBaHa nuHeapHum
perpecruoHnMm jefHa4ynmHama.

Pesyntatu MepgujaHa rogmHa X1BoTa UCNUTaHMKa je 6una 63
(5670 roguHa). HytputneHu ctatyc je kog 40% ncnutaHuka
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6110 NpeKomepHa yxparbeHoCcT, Kog 31% ncnuTaHuKa rojasHocT
1 Kop, 29% 1cnuTaHKKa HopmasHa yxpareHocT. BehrHa ncnura-
HYIKa je nmana cmarbeHy MKT, 37% tbuX je mano octeoneHujy,
a 25% ocTeonopo3y. Y nocMaTpaH/m perujama KocTu youmnm
CMO TpeHf cHKaBarba MKI Kako ce cmatbyje ITM ncnutanmka.
McnutaHmum ca octeonopo3om CKIoHuju cy npomeHama MK
Koje cy 3aBucHe og UITM, y ogHoCy Ha ucnutaHvke ca octeone-
Hujom 1 HopmanHom MKT. HopmanHo yxparbeHu, y nopehery
Ca NcnuTaHULMMa BPYriX HYyTPUTUBHYX KaTeropwja, UMajy Haj-
noBosbHYje KoeduumjeHTe pacta MK npema perpecroHnm
je@HauMHama.

3akrpyuak Bucoka npesaneHuyja cmarmeHe MK je yapy»xeHa ca
nopemehajyima HyTPUTMBHOT CTaTyca, NPEKOMEPHOM yXpatse-
How Ry v rojasHowwhy Kog cTapujux *eHa y BojsoguHu. JegHa-
ynHe npeaBubarba 3a n3padyHaBare MKI ce Mory Kopuctuti
3a npoueHy edekata npomeHe y UTM Ha MKT y KnnHUuKum
yCnoBuma.

KrbyuHe peum: MMHepasiHa KOLTaHa rycTuHa; HAEKC TeflecHe
Mace; 0CTeoMnopo3a; OCTeONeHWja; IMHeapHa perpecuja
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SUMMARY

Introduction/Objective The objective of this paper was to determine the connection between the socio-
economic status (SES) of the respondents and cigarette smoking and the use of alcohol and marijuana.
Is there a connection between the SES respondents and their gender and place of residence?
Methods A total of 4188 primary and secondary school respondents from Brcko District of Bosna and Her-
zegovina participated in a cross-sectional study based on the European School Survey Project on Alcohol
and Other Drugs questionnaire, adapted to this research. The data was collected using the questionnaire
prepared for each respondent. Data on gender, marital status, occupation, and professional qualifications
of parents were used to determine a family’s SES according to the Hollingshead methodology.

Results Alcohol and marijuana use are in relation to SES respondents (p < 0.001 or p = 0.008): respon-
dents living in low-SES families use alcohol or marijuana at a lower percentage than respondents from
middle-SES or high-SES families. Smoking habits are not in relation to SES respondents (p = 0.678). The
place of residence is connected to SES respondents (p < 0.001): more respondents from low-SES families
live in rural areas, while those from medium-SES and high-SES families predominantly live in urban areas.
Conclusion The SES of the respondents is in relation to their place of residence, alcohol and marijuana
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use, but it is not related to cigarette smoking.

Keywords: SES; alcohol; cigarettes; marijuana, rural; urban

INTRODUCTION

The role of the family in the upbringing of
children is of great importance in adoles-
cence, because it is a period characterized by
intense physiological changes of adolescents,
manifested by behavioral changes, as well as by
their propensity to experiment with cigarette
smoking, alcohol drinking, and drug use [1].
The impact of the family’s socioeconomic
status (SES) on the health habits of adolescents
is the subject of ongoing research by scientists
and health policy makers, as they have a major
impact on their future psychophysical develop-
ment [1-5]. According to research available in
literature, adolescents living in low-SES families
tend to be prone to risky and unhealthy behav-
iors, including the cigarettes, alcohol, and mari-
juana use [3, 6]. A frequent link is between the
adolescent’s family SES and cigarette smoking,
which shows that adolescents from a low-SES
families more often smoke cigarettes [4, 7, 8].
Drinking alcohol is in pronounced correlation
with the adolescent’s family SES, according
to which adolescents from high-SES families
drink alcohol more often [9, 10]. It is enough
for an adolescent from a low-SES family to

move in the company of his/her peers who
come from high-SES families to start frequently
overusing alcohol [9, 10].

Most researches show a strong link between
adolescents’ marijuana use and school dropout,
taking into account that low SES also strongly
influences it [4, 11, 12]. The prevailing stand-
point of experts is that the SES plays an im-
portant role in the development of adolescents,
and, therefore, on the adolescents’ decision to
start consuming some of the dangerous and
illicit substances [13, 14]. Contrary to those
attitudes, there are allegations that the link be-
tween the SES and cigarettes, alcohol, and illicit
drug use has not been fully clarified and that
a family’s SES and behavior of their members
cannot be verified with certainty [5, 6].

The objective of this paper is to determine
the connection between the SES respondents
and cigarette, alcohol, and marijuana use. Is
there a connection between the SES respon-
dents and their gender and place of residence?



The connection between the family’s socioeconomic status and the consumption of cigarettes, alcohol and marijuana in adolescents of the Br¢ko District

METHODS
Research area

The Br¢ko District of Bosnia and Herzegovina (Figure 1)
covers an area of 493.3 km?, where a total of 83,516 inhab-
itants lived in 2013, with an average population density of
169 inhabitants per square kilometer [15].

Figure 1. The area of the Brcko District of Bosnia and Herzegovina,
colored red

Respondents

It was planned for this research to include all 4676 pupils
from nine grades of elementary schools and all secondary
school students in the Br¢ko District. Out of that number,
1016 were 9th grade students from 12 elementary schools
and 3660 students from four high schools; 4188 students
(89.6%), were surveyed.

METHODS

The research was designed as a cross-sectional study and
was carried out using the European School Survey Proj-
ect on Alcohol and Other Drugs questionnaire (ESPAD)
adapted for this research and translated into the official
languages of BiH [16]. This questionnaire was created by
a group of experts from the European Monitoring Center
for Drugs and Drug Addiction and the Pompidou Group,
set up by the Council of Europe with the aim of comparing
and analyzing the results of research on the consumption
of cigarettes and substance abuse in different countries.
The questionnaire contains 45 questions, which are divided
into appropriate thematic units.

Demographic data for each adolescent that contained
gender, place of residence, marital status of parents, profes-
sional qualification, and parents’ occupation were collected
using a unique questionnaire prepared for this research.
Gender, marital status, occupation, and professional
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qualification were used to determine the family’s SES ac-
cording to the methodology prescribed by Hollingshead
[17]. According to this methodology, the minimum num-
ber of points determined by the SES is 8, and the maximum
number is 66. According to the number of points, a fam-
ily’s SES is classified into a low SES (8-27), medium SES
(28-47), and high SES (46-66).

After the prior approval of the school directors, the ex-
amination was conducted in the school year 2011/2012
in one school class in the period from October 20 to No-
vember 28, 2011. The students themselves filled out the
questionnaires with a previous explanation by a person
who was specially trained to fill in the questionnaire. The
person who supervised the examination provided assis-
tance to students in completing the questionnaire in the
sense of explaining the question without affecting the final
answer. After completing their questionnaires, students
placed them in an envelope they pasted and handed over
to the person who supervised the examination. The ado-
lescents’ answer to the question, “Have you ever smoked
cigarettes, drank alcohol or used marijuana?” was utilized
for this article. The information on their place of residence,
education of their parents, and their occupation and mari-
tal status was also used.

Prior to the research, parents of the respondents had
been given informed consent where the manner and the
purpose of the research were described by the ESPAD
methodology. This methodology does not provide impera-
tive approval of the Ethics Committee. This research was
done in accordance with the Helsinki declaration.

Statistical analysis

The frequency of individual answers to the questions posed
in the questionnaire was presented as absolute and relative
frequencies. The difference between the observed and the
expected frequencies was assessed with a x* test. Statistical
significance was confirmed at p < 0.05. We used statistical
software IBM SPSS Statistics, Version 20.0. (IBM Corp.,
Armonk, NY, USA) for data processing.

Respondents volunteered to anonymously fill out the
questionnaires after being informed that the results ob-
tained will be used exclusively for scientific purposes. The
respondents did not enter their first and last names when
filling out the questionnaire.

RESULTS

Of the 4188 respondents who were surveyed, 4084 filled
out gender data, of which 2013 (49.3%) were boys and 2071
(50.7%) were girls. A family’s SES in relation to gender was
calculated on a sample of 4078 respondents, and a family’s
SES regarding the place of residence was calculated on a
sample of 4056 respondents. The SES of the respondents’
families in the Br¢ko District in relation to their gender
and place of residence is shown in Table 1.

The results showed that the greatest number of ado-
lescents live in low-SES families, i.e. 1991 (48.8%), 1749
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Table 1. The SES of the respondents' families of in the Br¢ko District

according to their gender and place of residence

Domic A. et al.

Table 4. The SES of the families of adolescents who drink alcohol in
relation to those who do not drink

SES

Variables Total Low Medium High

n (%) n (%) n (%) n (%)
Gender'
Male 2009 (49.3) | 993 (49.4) 851 (42.4) 165 (8.2)
Female 2069 (50.7) | 998 (48.2) 898 (43.4) 173 (8.4)
Total n (%) | 4078 (100) | 1991 (48.8) | 1749 (42.9) 338(8.3)
Place of residence?
Rural 2232 (55) 1355 (60.7) | 799 (35.8) 78 (3.5)
Urban 1824 (45) 618 (33.9) 946 (51.9) 260 (14.3)
Total n (%) | 4056 (100) | 1973 (48.7) 1745 (43) 338(8.3)

SES - socioeconomic status;
'p = 0.747 (SES by gender);
2p < 0.001 (SES by place of residence)

Table 2. The SES of the families of adolescent smokers and non-smoker

SES
Smoking! | Total n (%) Low n (%) | Medium n (%) | High n (%)
Yes 1740 (42.8) | 860 (49.4) 741 (42.6) 139(8)
No 2325(57.2) | 1119 (48.1) | 1009 (43.4) 197 (8.5)
Total n (%) | 4065 (100) | 1979 (48.7) 1750 (43) 336 (8.3)

SES - socioeconomic status;
'p =0.678 (SES by smoking)

Table 3. The SES of the families of adolescent smokers in relation to

their gender and place of residence

Alcohol | rai n (96) °E5

drinking’ Low n (%) | Medium n (%) | High n (%)
Yes 2353 (59) | 1071 (45.5) | 1072 (45.6) 210(8.9)
No 1637 (41) 869 (53.1) 645 (39.4) 123 (7.5)
Total n (%) | 3990 (100) | 1940 (48.6) 1717 (43) 333(8.3)

SES - socioeconomic status;
'p < 0.001 (SES by alcohol drinking)

Table 5. The SES of the families of adolescents who consume alcohol
in relation to their gender and place of residence

Variables | Total n (%) .SES -

Low, n (%) ‘ Medium, n (%) ‘ High, n (%)
Sex!
Male 1240 (53.3) | 565 (45.6) 565 (45.6) 110 (8.9)
Female 1086 (46.7) | 491 (45.2) 496 (45.7) 99 (9.1)
Total n (%) | 2326 (100) | 1056 (45.4) | 1061 (45.6) 209 (9)
Place of residence?
Rural 1275 (55) 723 (56.7) 500 (39.2) 52(4.1)
Urban 1040 (45) 323(31.1) 560 (53.8) 157 (15.1)
Total n (%) | 2315 (100) | 1046 (45.2) | 1060 (45.8) 209 (9)

SES - socioeconomic status;
'p =0.972 (SES by sex);
2p < 0.001 (SES by place of residence)

SES
Variables Total n (%) Low n (%) ‘ Medium n (%) ‘ High n (%)
Sex!
Male 885 (51.4) | 436(49.3) 372 (42) 77 (8.7)
Female 836 (48.6) | 411 (49.2) 364 (43.5) 62 (7.3)
Total n (%) | 1721 (100) | 847 (49.2) 737 (42.8) 138 (8)
Place of residence?
Rural 999 (58.1) | 592 (59.3) 374 (37.4) 33(3.3)
Urban 717 (41.9) 251 (35) 361 (50.4) 105 (14.6)
Totaln (%) | 1716 (100) | 843 (49.1) 735 (42.8) 138 (8)

SES - socioeconomic status;
'p =0.575 (SES by gender);
2p < 0.001 (SES by place of residence)

adolescents (42.9%) live in medium-SES families, and the
least number of adolescents, 338 (8.3%), live in high-SES
families. The difference in the distribution of male adoles-
cents and female adolescents in relation to their family’s
SES categoriy is not statistically significant, which means
that we cannot confirm the connection between the gender
of the respondents and their families’ SES (p = 0.747). The
adolescent’s residence is statistically significantly related to
the SES of the respondent’s family (p < 0.001) and the re-
sults show that low-SES respondents most often live in the
rural areas (68.7%, 1355/1973) compared to respondents
from medium- and high-SES families, who most often
live in the urban (54.2%, 946/1745, p < 0.001 and 76.9%,
260/338, p < 0.001). The SES of adolescent smokers’ and
non-smokers’ families is shown in Table 2.

The answer to the question about smoking was given by
4065 respondents, taking into account that 57.2% respon-
dents stated that they never smoked cigarettes, while 42.8%
answered that they did smoke. Comparing the results of
the SES of adolescent smokers” and non-smokers’ families,
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we established that the SES of adolescents’ families is not
related to their smoking habits (p = 0.678). The SES of
adolescent smokers’ families in relation to their gender
and place of residence are shown in Table 3.

Analyzing the influence of the SES of male and female
adolescent respondents’ families on smoking habits, we
found that the SES is not related to the gender of the smok-
ers (p = 0.575). The smokers’ families’ SES is statistically
significantly related to the place of residence (p < 0.001).
The results obtained show that smokers from low-SES fam-
ilies are more likely to live in rural areas (70.2%, 592/843)
than their peers from medium-SES families (50.9%,
374/735, p < 0.001) or their peers from high-SES fami-
lies that most often live in urban areas (76.1%, 105/138,
p <0.001). The correlation between the SES of families of
adolescents who drank alcohol in relation to those who
did not is shown in Table 4.

The answer to the question about alcohol consump-
tion was given by 3990 respondents, according to which
59% of the respondents drank and 41% did not. There is
a statistically significant connection between the familyies
SES and alcohol consumption (p < 0.001). Lower percent-
age of respondents coming from low-SES families drank
alcohol (55.2%, 1071/1940) than of respondents from
medium-SES (62.4%, 1072/1717, p < 0.001) and high-SES
families (63.1%, 210/333, p = 0.009). The difference in the
frequency of alcohol consumption between medium-SES
family respondents and high-SES family respondents was
not statistically significant (62.4% and 63.1%, respectively,
p = 0.877). The SES of families of adolescents who con-
sume alcohol in relation to their gender and place of resi-
dence are shown in Table 5.

Comparing the SES of alcohol-drinking respondents’
families and the respondents’ gender, we found that male
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Table 6. The SES of the families of adolescents who use marijuana in
relation to those who do not

Mar1ijuana Total n (%) .SES '

use Low n (%) | Medium n (%) | High n (%)
Yes 267 (6.6) 112 (41.9) 121 (45.3) 34(12.7)
No 3791(93.4) | 1862 (49.1) | 1626 (42.9) 303 (8)
Total n (%) | 4058 (100) | 1974 (48.6) | 1747 (43.1) 337(8.3)

SES - socioeconomic status;
'p = 0.008 (SES by marijuana smoking)

Table 7. The SES of the families of adolescents who use marijuana in
relation to their gender and place of residence

Variables | Total n (%) _SES -

Low n (%) ‘ Medium n (%) ‘ High n (%)
Gender!
Male 177 (67.6) 77 (43.5) 77 (43.5) 23(13)
Female 85(32.4) 32(37.6) 42 (49.4) 11(12.9)
Total n (%) | 262 (100) 109 (41.6) 119 (45.4) 34(13)
Place of residence?
Rural 122 (46.6) 65 (53.3) 50 (41) 7(5.7)
Urban 140 (53.4) 44 (31.4) 70 (50) 26 (18.6)
Total n (%) | 262(100) | 109 (41.6) 120 (45.8) 33(12.6)

SES - socioeconomic status;
'p = 0.633 (SES by gender);
2p < 0.001 (SES by place of residence)

and female adolescents drink alcohol regardless of their
families’ SES (p = 0.972). Analyzing the SES of alcohol-
drinking respondents’ families and the respondents’ place
of residence, we found that the SES and the place of resi-
dence were statistically significantly related (p < 0.001).
The results show that alcohol-drinking respondents from
low-SES families more often live in rural areas (69.1%,
723/1046) compared to respondents who come from the
medium-SES and high-SES families, who live in urban
areas more often (52.8%, 560/1060, p < 0.001, or 75.1%,
157/209, p < 0.001, respectively). The SES of families of
adolescents who use marijuana in relation to those who
do not smoke is shown in Table 6.

The question whether they smoke marijuana or not
was answered by 4058 respondents, of which the vast ma-
jority never smoked marijuana 3791 (93.4%), while only
267 (6.6%) said they did. The results show that SES of
the respondents’ families is statistically significantly re-
lated to marijuana smoking (p = 0.008). The majority of
those who smoke marijuana live in medium-SES families
(45.3%), 41.9% live in low-SES families, and 12.7% live in
high-SES families; 5.7% (112/1974) of respondents com-
ing from low-SES families have smoked marijuana, which
is a smaller percentage compared to marijuana-smoking
respondents coming from middle-SES (6.9%, 121/1747)
or high-SES families (10.2%, 34/337, p = 0.028). The SES
of families of adolescents who consume marijuana in rela-
tion to the respondents’ gender and place of residence is
shown in Table 7.

Analyzing the results of marijuana use, we found that,
regardless of the fact that men use marijuana more often
(p < 0.001), the SES of families of those who consume
marijuana is not related to gender (p = 0.633). The re-
sults of marijuana use, taking into account the SES of the
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respondents’ families in relation to the respondents’ place
of residence, show that the SES is statistically significantly
related to the place of residence (p < 0.001). We found
that respondents who use marijuana and are coming from
low-SES families most often live in the rural areas (59.6%,
65/109); in contrast, their peers who come from medium-
and high-SES families mostly live in urban areas (58.3%,
70/120, p = 0.010, and 78.8%, 26/33, p < 0.001, respec-
tively).

DISCUSSION

The results obtained by this research show the connection
between families’ SES and alcohol and marijuana use, but
not the connection between families’ SES and smoking
cigarettes.

Connection between SES and cigarette smoking in de-
veloped countries according to Doku et al. [18] is exclu-
sively related to low SES, while in developing countries
there is not enough relevant research to indicate the con-
nection of SES and cigarette smoking [8, 13]. By review-
ing the available literature, we found no results that would
coincide with the results of our research. The reason for
this huge difference between our results and those from
the literature regarding the connection between cigarette
smoking and SES can be explained by different methods
of determining the SES. In our research, for the assessment
of a family’s SES, we used the Hollingshead methodology,
which includes the factor of education, gender, occupa-
tion, and marital status of parents, while other authors in
the literature, in addition to these, also used psychosocial
factors such as psychological factors, cultural factors, peer
influence on smoking habits, parents’ relationship, smok-
ing cigarettes tolerance in the family, and the attitude of
society towards smoking cigarettes [17, 19, 20].

Cigarette smoking is often a symbol of maturity and
growth, so the tolerance to this phenomenon is very high,
and as a result, we have a great deal of cigarette availability
at every step. Due to the attitude of society towards ciga-
rette smoking, there is no social awareness of the harmful
effects of smoking on the population’s health and there is
no social condemnation of such behavior [20]. All of the
above can be an important cause of the lack of connection
between smoking and SES, which should be scientifically
determined by a new research.

Our results regarding the connection of alcohol and
marijuana use with high SES corresponds with the results
of most authors [9, 11, 21]. The reason alcohol drinking
and marijuana use are associated with adolescents from
richer families lies in the fact that these substances are
expensive and require more money to be purchased, which
can only be afforded by adolescents from high-SES families
[6, 22]. Alcohol and marijuana cannot be consumed as
widely as compared to cigarettes; instead, the users have
to go to cafes or night clubs, for which it is necessary to
have more money. Access of adolescents to these places is a
sign of insufficient parents’ care for their children’s leisure
activities in social circles prone to risky behavior.

www.srpskiarhiv.rs ‘

587



588

Investigating the connection between risky behavior
and consumption of illicit substances in relation to the
place of residence and SES, we identified a difference in
behavior in adolescents from rural areas compared to those
from the urban ones. Namely, adolescents from low-SES
families who smoke, drink and consume marijuana live in
rural areas at a higher percentage, while respondents from
medium- and high-SES families who consume these sub-
stances predominantly live in urban areas. Our results on
the connection of the use of psychoactive substances with
the SES of families living in rural areas are consistent with
the results of the authors from the United States, according
to which respondents from low-SES families living in rural
areas smoke, drink, and use marijuana to a much larger
extent than their peers living in medium- and high-SES
families [23]. The reasons for this behavior of the rural
population have not been clarified, but the literature pub-
lished in the United States offers reasons that can influence
this connection of SES and risk behavior [23]. The rea-
sons explaining this phenomenon in the rural population,
which we can apply to our research, is high unemployment
of the young population, while those who are employed
work difficult low-paid jobs, causing the majority of the
population to live in poverty. Due to the isolated nature of
the rural areas there is poorly organized education, poor
health care, as well as conservative living standards, with
a slow change in life habits [23, 24, 25]. The traditional
brandy production in the rural areas District of Br¢ko al-
lows adolescents to drink alcohol without sanctions. These
are the reasons why residents of the rural areas find it dif-
ficult to stop smoking cigarettes and drinking alcohol,
and a large percentage of those who do try to stop give
up their intention. Poor success in achieving a complete
abstinence of smoking and drinking alcohol lies in the fact
that cigarettes and alcohol are widely available at home, as
they are part of everyday rural cultural rituals. Marijuana
use among the rural population is a “logical sequence” of
searching for a stronger psychoactive substance by which
the adolescent will “kill the boredom” [25]. The reasons
why adolescents from rural areas coming from medium-
and high-SES families do not consume these substances at
a significant percentage are not explained, which should
be the subject of further research.

However, good socioeconomic opportunities are a risk
factor, and will cause adolescents from urban areas to
consume cigarettes, alcohol, and marijuana. The model
elaborated by Hollingshead is not sufficient to give an ad-
equate response to this behavior of adolescents from urban
areas, but it is also necessary to include consideration of
other factors [8]. This means that in addition to the basic
parameters, it is necessary to include parameters of a so-
ciological nature, such as a busy way of life, a lack of free
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time for parents, a constant search for additional income to
meet the needs of urban life [25]. A busy way of life and a
great deal of demands from people to spend most of their
time at work cause adolescents to remain without paren-
tal control and care. Because of the alienation of parents
and children, the latter lose self-confidence, they withdraw
into themselves, and communicate with their parents only
when they need money. These are the possible reasons why
adolescents from urban areas who come from middle- and
high-SES families smoke more often than those who come
from low-SES families.

It is characteristic for the urban environment that ado-
lescents who come from low-SES families and have friends
who come from high-SES families consume cigarettes, al-
cohol, and marijuana as much as their friends from high-
SES families do or are involved in other illicit activities
with the friends.

The disadvantage of this research is that the data on
which SES calculation was made was obtained by a state-
ment from adolescents without verifying its truthfulness.
One of the limiting factors is that there are no pre-defined
rules for the rural/urban definition, but the respondents
themselves decided whether the place they lived in was
rural or urban. In future research it is necessary to expand
the parameters for determining the SES, i.e. in addition
to the parameters used in the Hollingshead methodology,
psychosocial parameters should also be included.

CONCLUSION

The SES of adolescents’ families in the Br¢ko District is
connected with the consumption of alcohol and marijuana
but is not connected with cigarette smoking. The gender of
the respondents and cigarette, alcohol, and marijuana use
are not related to the SES of the respondents’ families. The
place of residence and cigarette, alcohol, and marijuana
use are connected to the SES of the respondents’ families —
respondents from rural environments who consume these
substances more frequently are from low-SES families; ur-
ban adolescents who consume these substances are more
frequently from middle- or high-SES families.
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MoBe3aHOCT COLMOEKOHOMCKOT CTaTyca NOPoAMLLE U KOH3YMaLuje AyBaHa, aKoxona
M MapuxyaHe KoA aponecueHata bpuko iuctpukra bocHe n XepuerosuHe

AnTo lomnh', Xycped Taxmposuh?, Jenena Hukuh-famjaHosuh', Mojua Ynxek-Cajko?

'Bnaga [nctpukrta bpuko bocHe n XepuerosuHe, bpuko, bocHa 1 XepLierosuHa;
2Akafiemunja HayKa 1 ymeTHocTU bocHe 1 Xepuerosute, Oferberbe MeauUmMHCKMX Hayka, CapajeBo, Oepepaunja bocHe n XepLeroBuHe,

bocHa n XepuerosuHa;

SWNHCTUTYT 33 BUOCTATUCTUKY U MEAULIMHCKY nHdopMaTuKy, MeauumHcki dakyntet, JbybrbaHa, CoBeHuja

CAMETAK

YBoa/Lium Linmb paga je 610 yTBpAMTM NOBE3aHOCT COLMO-
eKkoHomckor cTaTyca (CEC) ncnutaHuka u nylerba Lyrapera
[yBaHa, NMvjerba akoxona 1 KOH3ymauuje MaprxyaHe, Kao 1
YTBPAWTYM Aa nv noctoju nosesaHocT CEC ncnutaHunka u wero-
BOT NoJia U MecTa CTaHOBaka.

Mertope Y npeceyHoj CTyanju, 3aCHOBaHOj Ha yNMTHUKY EBpon-
CKOT LUKOJICKOT UCTPaXuBakba O YNoTpebu ankoxona u apyrmx
fpora npunaroheHoM 0BOM NCTpaxmBatby, y4eCTBOBaJO je
4188 ncnutaHnka OCHOBHYX 1 Cpeftbux WwKona. Mogaum cy
NPUKyn/beHn nomohy ynuTH1Ka NpUnpem/beHNX 3a CBaKkor
ncnuTaHuka. Mogauy o nony, 6payHoOM CTaTycy, 3aHMary 1
CTPYYHOj Cripemu poanTesba Cy KOPULLTEHM 3a ogpehuBame
CEC no XonnHrcxegoBoj METOZ0NOrnju.

Pesyntatu [njerbe ankoxosna 1 KOH3yMaLmja MaprixyaHe je y
penaumju ca CEC ncnutaHuka (p < 0,001, ogHocHo p = 0,008):
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UCMUTAHNLU KOjU X1Be Y MopoanLama ca Huckum CEC KoH3y-
MVPajy anikoxosn OfHOCHO MapyixyaHy y Marem NPOLeHTY HEero
ncnuTaHULM 13 nopoguua ca cpearum nnm sucokmum CEC. My-
LauKe HaBuKe Hucy y penauuju ca CEC ncnurtanmka (p = 0,678).
MecTo cTaHOBama je noBe3aHo ca CEC ucnutaHuka Kojum nyiue
uurapete AyBaHa, Nujy ankoxon U KOH3yM1pajy MapuxyaHy
(p < 0,001): BALWE MCMUTaHUKa 13 nopoauLa ca Huckum CEC
KMBU Ha ceny, [OK CNUTaHULM ca cpearum n Brucokum CEC
npeTexHo xuBe y rpagy (p < 0,001).

3akmyyak CEC ncnutaHuKa je y penauymju ca Mectom CTaHo-
Batba, NNjereM asikoxona 1 KOH3yMaLujom MaprixyaHe, anv
Huje y penaumju ca nyLlerem LurapeTta gyBaHa.

KrbyuHe peun: COLIMOEKOHOMCK CTaTyC; afIKOXOJT; LiMraperte;
MapuxyaHa; ceno; rpag
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SUMMARY

Introduction/Objective The purpose of the current Echocardiographic Society of Serbia (ECHOS) sur-
vey was to assess echocardiography practice in Serbia during the Coronavirus disease 2019 (COVID-19)
pandemic.

Methods An online survey consisting of 12 questions about the usa of echocardiography, the availability
of portable ultrasound devices and personal protective equipment (PPE) was sent to all ECHOS members.
Results Overall, 126 ECHOS members (43%) answered the survey. One-third of respondents (36%) were
physicians from specialized COVID-19 centers. During the pandemic, indications for echocardiographic
examination were restricted in both COVID-19 and non-COVID-19 centers. In COVID-19 centers, 41% of
respondents performed lung ultrasound to each patient versus 26% in non-COVID-19 centers. Trans-
esophageal echocardiography was not performed in suspected or confirmed COVID-19 cases in any
center. Portable ultrasound devices were available to 66% of respondents from COVID-19 versus 44%
of respondents from non-COVID-19 centers (p = 0.018). The respondents reported regular use of PPE,
regardless of the patient’s COVID-19 status and found their personal knowledge about protective mea-
sures and use of PPE satisfactory.

Conclusion During the COVID-19 pandemic in Serbia, indications for echocardiography were restricted
to clinical scenarios in which the results of examination were expected to alter patient management.
In both COVID-19 and non-COVID-19 centers, the use of PPE was in line with national and international
recommendations. A wider availability of portable ultrasound devices and application of lung ultrasound
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could improve patient management in similar situations in the future.
Keywords: echocardiography; survey; COVID-19; Serbia

INTRODUCTION

The novel coronavirus 2019 or severe acute
respiratory syndrome coronavirus-2 (SARS-
CoV-2) that results in COVID-19 has reached
pandemic level in March 2020 [1]. During the
pandemic in Serbia, several hospitals were
turned into specialized COVID-19 centers
and have been providing care only to con-
firmed COVID-19 patients, while the remain-
ing centers continued providing health services,
including echocardiography, to presumably
COVID-19-negative patients.

Apart from causing pneumonia, SARS-
CoV-2 may also affect the cardiovascular sys-
tem, resulting in poorer prognosis [2]. Conse-
quently, in COVID-19 centers, a clinical suspi-
cion of cardiovascular involvement in patients
with severe COVID-19 disease is likely to trig-
ger cardiac diagnostic work-up that typically

includes echocardiography, as it was the case
with other respiratory viruses in the past [3].

Cardiologists and other health care person-
nel performing echocardiography at both CO-
VID and non-COVID-19 centers were at risk of
getting infected, and the availability of personal
protective equipment (PPE) and the training on
its proper use were of paramount importance
to minimize the risk of infection [4, 5, 6]. The
aim of the current Echocardiographic Society
of Serbia (ECHOS) survey was to assess the use
of echocardiography and the availability of PPE
during the pandemic in Serbia, in both COVID
and non-COVID-19 centers.

METHODS

The survey was conducted from April 22 to
April 30, 2020. All ECHOS members (293 at
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Figure 1. Transthoracic echocardiographic examinations in Serbia during the
COVID-19 pandemic

LUS not perfomed at the center

LUS performed to patients with suspected pneumonia

LUS performed to every patient

% 0 10 20 30 40 50 60

Enon-COVD-19 centers M COVID-19 centers

Figure 2. Lung ultrasound during the COVID-19 pandemic
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Figure 3. Summary of available personal protection equipment

the time of the survey) were invited to anonymously com-
plete an online questionnaire consisting of 12 questions
about the use of echocardiography during the COVID-19

of the institutional and/or national research com-
mittee and with the 1964 Helsinki declaration and
its later amendments or comparable ethical stan-
dards.

RESULTS

Overall, 126 ECHOS members (43%) from all re-
gions of Serbia, answered the survey. Approximate-
ly one-third of respondents (36%) were from the
COVID-19 centers. After the outbreak of the pan-
demic in Serbia, indications for echocardiographic
examinations were restricted in COVID-19 as well
as in non-COVID-19 centers, as shown in Figure 1.

Transesophageal echocardiography (TEE) was
not performed in suspected or confirmed cases of
COVID-19 at any center - in patients in whom
COVID-19 was not suspected, TEE was performed
in 2% in COVID-19 and in 4% in non-COVID-19
centers. In COVID-19 centers, lung ultrasound
(LUS) was performed in every patient by 41% re-
spondents, only when pneumonia was suspected by
21% respondents, while 38% of respondents did not
perform LUS at all. In non-COVID-19 centers these
percentages were 26%, 25%, and 49%, respectively
(Figure 2).

Small, portable echocardiographic machines
or hand-held ultrasound devices were available to
52% of respondents (66% from COVID-19 centers
vs. 44% from non-COVID-19 centers, p = 0.018).
Available PPE in both types of centers is summa-
rized in Figure 3. N95 respirator mask was more
frequently available at COVID-19 compared to
non-COVID-19 centers (84% vs. 38%, p < 0.00001).
The protocols of cleaning and disinfection of echo-
cardiographic machines and probes were affected
by the pandemic in both COVID and non-COV-
ID-19 centers. A thorough disinfection of echo-
cardiographic equipment regardless of COVID-19
status was performed in 35% of COVID-19 and
46% of non-COVID-19 centers (p = 0.25). Re-
spondents from both types of centers found their
personal knowledge about protective measures and
the use of PPE satisfactory but the majority stated
that they could benefit from additional education,

as shown in Table 1.

Table 1. Summary of personal educational preferences regarding per-
sonal protection equipment during echocardiographic examinations

pandemic, the availability of portable echocardiographic

devices, PPE, and education regarding the use of PPE. The | parsonal educational stand COVID-19 | Non-COVID-19
. . . centers centers

data was collected and analyzed using commercially avail- Vo knowledae - oy o0t

able software (PASW Statistics 18, version 18, SPSS, Inc., My knowledge !S co:w;) ete 2 °

Chicago, IL, USA). Categorical data was summarized by bgt Iﬁz\gdefu?fhlzridlz (?actizLy 60% 69%

proportions and compared using a Fisher’s exact test. The [\ knowledge is insufficient 1% 1%

test was two-tailed, and a p-value < 0.05 was considered
significant.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
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DISCUSSION

This survey was carried out by ECHOS around the peak
of the pandemic in Serbia. At the time of the survey, there
were a few national and global recommendations on car-
diac imaging during the pandemic based on expert opin-
ion, national guidelines, and available evidence [4-12].

After the outbreak of the corona virus pandemic in Ser-
bia, indications for echocardiographic examinations were
restricted in COVID-19 and non-COVID-19 centers alike.
This is in accordance with the cardiac imaging societies’
recommendations, which advised that only essential echo-
cardiographic studies should be performed, focusing solely
on the acquisition of images needed to answer the clinical
question that is likely to change the management strategy [5,
12]. The avoidance of performing TTE, and particularly TEE
in patients in which the test results are unlikely to change
the management strategy is recommended [5, 12]. The TEE
increases the risk of spread of COVID-19 due to the expo-
sure of health care personnel to aerosolization of large viral
load [6, 12]. Therefore, it should not be performed if an
alternative imaging modality is available [12]. In line with
this, TEE was not performed in suspected or confirmed
cases of COVID-19 at any center, but it was still performed
when needed in selected COVID-19 negative cases.

Small, laptop-sized, portable machines and hand-held ul-
trasound devices were at disposal to 52% of respondents. This
data, as the measure of quality of echocardiography practice in
critically ill patients, at the time being, is not at the satisfactory
level in Serbia. The “point of care” ultrasound, focus cardiac
ultrasound, and critical care echocardiography could be pre-
ferred bedside imaging options and effective alternatives for
initial assessment and treatment guidance of cardiovascular
complications of COVID19 infection [5, 8, 12].

In COVID-19 centers, LUS has been done by 62% of
respondents, while 38% did not perform LUS at all, sug-
gesting that the usage of the LUS is not at a desirable level
in Serbia. The current clinical evidence suggests that LUS
may be useful for the diagnosis and prognosis of COV-
ID-19 pneumonia [8]. However, limited evidence exists
for the use of LUS to differentiate acute respiratory distress
syndrome from heart failure [8].

During echocardiographic examinations, the N95
respirator mask was more often available at COVID-19
than non-COVID-19 centers. Worldwide, the level of PPE
depended on the risk level of the patient with regard to
COVID-19 status [13].

The Institute of Public Health of Serbia issued a series
of recommendations for health care personnel providing
care to suspected or confirmed COVID-19 patients as well
as non-COVID-19 patients [14]. Over time, these national
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recommendations were updated according to the new data.
Thus, in COVID-19 centers, health care personnel should
be protected by wearing a N95 respirator mask, coveralls or
impermeable coat with cap, gloves, and goggles, or a face
shield [14, 15]. In non-COVID-19 centers, PPE consisting of
surgical facemask, a single use gown, gloves, and a face shield
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degree of protection was present in non-COVID-19 centers,
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It should also be underlined that the risk of infection
remains in the examination rooms and therefore the equip-
ment should be frequently sanitized [12, 16]. However, the
cleaning and disinfection of echocardiographic machines
and probes were performed slightly less frequently at CO-
VID centers than in non-COVID-19 centers, which was
probably due to the impression that the risk of cross infec-
tion at COVID-19 centers was lower. Local standards vary,
but echocardiogram machines and probes should be thor-
oughly cleaned, ideally in the patient’s room and again in
the hallway [12, 16]. Respondents from both types of centers
found their personal knowledge of protective measures and
the use of PPE satisfactory but needed additional education.

Although less than 50% of ECHOS members partici-
pated in the survey, this response rate is comparable to our
previous and similar international surveys [17, 18, 19]. In
addition, our survey was conducted several weeks after the
outbreak of the epidemic is Serbia - it is, therefore, possible
that the initial shortages of PPE, which was a global phe-
nomenon occurring even in more performant health care
systems, were not captured by the current survey. It would
be worthwhile to repeat the current survey at the end of the
pandemic and to include a larger number of participants.

CONCLUSION

This survey revealed that the usage of echocardiography
during COVID-19 pandemic in Serbia was in line with
international standards. In both COVID-19 and non-CO-
VID-19 centers, the use of PPE was in line with national
recommendations. A wider availability of portable ultra-
sound devices and usage of LUS could facilitate patient
management in similar situations in the future.
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CAMETAK

YBoga/Llumn HaunoHanHa aHkeTta Exokapanorpadckor yapy-
xerba Cpbuje (EXOC) cnposefeHa je ca Lurbem aa ce npoLeHn
npumeHa exokapavorpaduje y Cpbuju Tokom naHaemuje Bu-
pyca kopoHa 2019.

MeTopge AHKeTa Koja ce cacTojana of 12 nutarba 0 NPUMeHN
exokapauorpaduje, LOCTYMHOCTN NPEHOCKBUX EXOKaPAMO-
rpadckux ypehaja n nuuHe 3awTutHe onpeme (J130) nocnata
je eneKkTpoHCKMM nyTem cBUM ynaHosrma EXOC-a.
PesynTatm YkynHo je 126 unaHosa EXOC-a (43%) ogroBopuio
Ha aHkeTy. Oko TpehuHa ncnutaHmka (36%) 6mnm cy nekapu
13 cneumjanusosaHux LeHtapa COVID-19. Tokom naHgemuje,
VHAMKaLmje 3a exokapauorpadcku npernef bune cy pepy-
KoBaHe 1 y ueHTpuma COVID-19 n y ueHtpuma He-COVID-19.
Y ueHtprma COVID-19 41% ncnutaHurKa je yntpassyk niayha
Panuo CBaKoM GOMECHNIKY, AOK je Taj MPOLIEHAT Y LIEHTPYIMA He-
COVID-19 n3Hocmo 26%. TpaHce3odareanHa exokapauorpaduja
Huje paheHa CyMMBUM Uy NOTBPHEHNM ciyyajeBrMa 3apase

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):590-593

BUPYCOM KOPOHa HU Y jeAHOM LieHTpY. [loCTynHOCT npeHoCu-
BUX YNITPa3BYYHWNX anapata npujaBuno je 66% ncnmtaHuka y
ueHTpuma COVID-19 Hacnpam 44% ncnutaHmKa y LeHTprMa
He-COVID-19 (p = 0,018). icnutaHuum cy npujaBunv pefoBHy
ynotpe6y J130, 6e3 063umpa Ha cTaTyc bonecH1Ka y Be3u ca BU-
PYyCcoM KOpOHa 1 cMaTpanu Cy Aa je Hb1X0BO 3Hakbe 0 Mepama
3awTuTe 1 ynotpe6bm J130 3agoBosbaBajyhe.

3akrpyyak Tokom naHgemuje COVID-19 y Cpbuju, nHarKaumje
3a exoKkapavorpadujy 6une cy pegykoBaHe 1 orpaHuyeHe Ha
CnyyajeBe rae ce ouekmBano Aa he pesyntatvi nperneaa ytvuaty
Ha TOK nleyetba 6onecHrka. Kako y ueHtpuma COVID-19 Tako
1y ueHTpuma He-COVID-19 ynotpeba J130 6una je y cknagy
Ca HaumoHanHum 1 mehyHapoaHum npenopykama. LLnpa goc-
TYMHOCT MPEHOCKBYX U PYYHIX EXOKapAMOrpadCKMx anaparta
1 ynotpeba yntpa3syka nnyha mory 6Utn o BenuKor 3Havaja
3a yCMeLHO NpeBasnaXKerbe CIMYHUX CrTyaLuja y bymyhHocTu.

KmbyuHe peun: exokapaviorpaduja; aHketa; COVID-19; Cpbuja
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Recurrent aphthous stomatitis as the only clinical
sign of celiac disease in an obese adolescent — case
report and literature review

Jelena Mandic¢', Nedeljko Radlovi¢?, Zoran Lekovi¢*#, Vladimir Radlovi¢®#, Sinisa Ducic¢®#,

Dejan Nikoli¢*#, Olivera Jovicic!

"University of Belgrade, School of Dental Medicine, Clinic for Pediatric and Preventive Dentistry, Belgrade, Serbia;
Serbian Medical Society, Academy of Medical Sciences, Belgrade, Serbia;

3University of Belgrade, Faculty of Medicine, Belgrade, Serbia;
“University Children’s Hospital, Belgrade, Serbia

SUMMARY

Introduction Recurrent aphthous stomatitis (RAS) is a relatively common oral mucosal lesion of unclear
etiology. It occurs in otherwise healthy people, but also in various infectious and non-infectious diseases,
including celiac disease (CD). We present an obese adolescent with RAS as the only clinical sign of CD.
Case outline An adolescent aged 15 2/12 years come with very pronounced RAS in previous five months.
He had no other difficulties. The patient was obese from the age of 12. Other data were without pecu-
liarities. On admission he was 165 cm tall (P25), obese (BMI 27 kg/m?), in the final stage of puberty, with
stretch marks in the distal areas of the abdomen, thighs and gluteus and very pronounced pain-sensitive
aphthae in the buccal and labial mucosa accompanied by swelling of the lips and perioral region. Except
for lower serum iron levels (8 umol/l), routine laboratory blood tests were within the reference range. The
serological test for CD was positive (antibodies to tissue transglutaminase IgA 78.5 U/ml, anti-endomysial
antibodies IgA positive). Endoscopy revealed reflux esophagitis, without any other pathological find-
ings. Stereomicroscopic and pathohistological analysis of the duodenal mucosa samples showed mild
destructive enteropathy (Marsh llla). Pathohistological examination of the gastric mucosa revealed grade
Il lymphocytic gastritis. The urease test for Helicobacter pylori was negative. A gluten-free diet resulted
in the withdrawal of aphthous stomatitis and no recurrence later.

Conclusion Within the differential diagnostic analysis of the RAS causes, CD should also be considered.
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Additionally, obesity does not exclude the presence of CD.
Keywords: recurrent aphthous stomatitis; celiac disease; obesity

INTRODUCTION

Recurrent aphthous stomatitis (RAS) is a rela-
tively common oral mucosal lesion [1-5]. It
occurs in children as well as in adults and the
elderly [1, 2]. The most common age of onset
is the second and third decade of life, becoming
less common with advancing age [1]. It is slightly
more common in females than in males [3]. In
the United States, it is found in 0.89-1.64% of
the general population, and in some countries
even more often [1]. The cause of RAS is not
clear [1, 3]. It is seen in otherwise healthy people,
but also in various infectious and non-infectious
diseases, including celiac disease (CD) [1, 6-15].
In addition, RAS is associated with genetic pre-
disposition, iron and vitamin B12 deficiency,
local mechanical injuries, stress, and hormonal
imbalance [16, 17, 18]. We present an obese ado-
lescent with RAS as the only clinical manifesta-
tion that indicated CD.

CASE REPORT

A boy aged 15 2/12 years referred for exami-
nation and treatment due to very pronounced

RAS in previous five months (Figures 1 and
2). He had no other difficulties. Oral aphthous
eruptions were not associated with infection,
local trauma, stress, or any other factor. Per-
sonal and family history in terms of allergic di-
athesis was negative. Standard local therapeutic
measures did not give the desired effect. From
the age of 12, he began to gain weight. Also,
he complained of occasional episodes of post-
prandial heartburn. Other data from personal
and family history without peculiarities. On
admission, the patient was 165 cm tall (P25),
obese (BMI 27 kg/m?), in the final stage of
puberty, with stretch marks in the distal areas
of the abdomen, thighs, and gluteus, and very
pronounced pain-sensitive aphthae in the buc-
cal and labial mucosa accompanied by swell-
ing of the lips and perioral region. Erythrocyte
sedimentation rate, C-reactive protein, blood
count, bilirubin, serum glutamic pyruvic trans-
aminase, serum glutamic oxaloacetic transami-
nase, creatinine, lipid profile, creatinine, and
other laboratory analyses, except lower serum
iron levels (8 umol/l), were within their refer-
ence ranges. IgA antibodies to tissue transglu-
taminase (AtTG) were elevated (78.5 U/ml) and
anti-endomysial antibodies IgA positive.
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Figure 1. Deep aphthous change treated with gentian
violet

Figure 2. Our patient with steromicroscopic
(top) and pathohistological (bottom)
appearance of the small intestinal mucosa b

Esophagogastroduodenoscopy revealed reflux esopha-
gitis, without any other pathological findings. Stereomicro-
scopic and pathohistological analysis of the duodenal mu-
cosal samples showed mild destructive enteropathy (Marsh
IITa) (Figure 2). Pathohistological examination of the gas-
tric mucosa revealed grade I-II lymphocytic gastritis. The
urease test for Helicobacter pylori was negative. A gluten-
free diet resulted in the withdrawal of aphthous stomatitis
and no recurrence later. In addition, he received instruc-
tions related to the correction of diet and the inclusion of
appropriate physical activity in order to normalize body
weight. At the control examination after three months,
normal values of serum iron and ferritin were registered,
which was also the case with AtTG after six months. The
degree of obesity, however, remained unchanged.

DISCUSSION

CD is a systemic autoimmune disease induced by gluten
and related prolamins of wheat, rye, and barley [19]. It
occurs as a result of a polygenic predisposition in a set of
HLA DQ2 and HLA DQ8 genes that play the central role
[19]. Although present in all population groups, it is most
common in the white population (~1%) [20]. The basis of
the disease and the key finding in its diagnostics is symp-
tomatic or asymptomatic gluten-sensitive enteropathy, a
nonspecific inflammation of the small intestinal mucosa
that disappears on a gluten-free diet [19]. In addition to
enteropathy, the disease is also characterized by a full spec-
trum of extraintestinal manifestations, including RAS [19,
21-25]. What makes our patient unusual is the fact that
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RAS was the only sign to indicate CD. In addition, he was
obese, which is also atypical for CDs [19]. According to
the data obtained from the father and the boy himself,
the eruptions to the standard local therapy-resistant five-
month RAS were not related to intercurrent infections, lo-
cal mechanical injuries, and stressful situations [10, 13, 14,
16]. Also, he did not show a tendency to allergic manifesta-
tions [13]. Having in mind this fact, regardless of the boy’s
obesity, serological screening on CD was performed. Since
AtTG IgA were elevated (78.5 U/ml) and anti-endomysial
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Hepatology, and Nutrition for the diagnosis of CD, entero-
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and pathohistologically, was consistent with the diagnosis
of CD. A gluten-free diet resulted in the complete with-
drawal of RAS, as found by other authors [26, 27]. In the
further course with a strict gluten-free diet, the patient did
not have recurrences of aphthous stomatitis. At the control
examination after three months, normal values of serum
iron and ferritin were registered, which was also the case
with AtTG after six months.

In conclusion, the combination of RAS and obesity in
clinical presentation with CD is extremely rare. Hence, in
our experience, CD should be kept in mind, even in obese
patients, as a cause of RAS.
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PeKypeHTHN apTO3HU CTOMATUTMC Kao jeAUHM KNMHWUKM 3HaK LenunjauHe 6onectu
Kog, 06e3Hor afonecueHTa — npukas 60n1ecH1Ka 1 npernea amteparype
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CAXETAK

YBop PekypeHTHM adpTo3HM cTomaTuTuc (PAC) npeacTaBrba pe-
NaTMBHO YeCTy opaJiHy MyKO3HyY Nie3ujy HejacHe eTronoruje.
JaBrba ce Kop nHaye 3apaBux 0coba, anu 1y CKIIoMy pasnnyu-
TUX UHOEKTUBHUX 1 HEMHDEKTUBHUX 000/berba, YKIbyuyjyhin n
uenujauHy 6onect (Lip). Mpuka3syjemo obe3Hor agonectieHTa ca
PAC Kao jedUHWUM KNUHNYKMM 3HaKoMm LIb.

Mpukas 6onecHnka AgonecueHT y3pacta 15 2/12 rognHa go-
nasu ca Beoma nspaxeHum PAC nocnefrbunx net meceuu. ipyre
CMeTHe Huje nMao. [ojasaH je og 12. roguHe. OcTanu nogaum
6unm cy 6e3 ocobeHocTn. Ha npujemy je Bucok 165 cm (M25),
rojasaH (BMW 27 kg/m?), y 3aBpLuHOj pa3u mybepTeTa, Ca cTpuja-
Ma Yy MoApyujy ANCTaNHMX noapyyja abgomeHa, byTrHa v rnyTe-
yca 1 Beoma V3paxeHuM 6051HO oceT/bmBrM adTama y moapyyjy
6yKanHe 1 nabujanHe cny3oKkoxe npaheHrM OTOKOM ycaHa 1
nepuopanHor permoHa. Cem HUXKer H1MBOa cepyMcKor reBoxha
(8 umol/l), pyTrHcKe nabopaTopujcke aHanun3se KpBu cy bune

DOI: https://doi.org/10.2298/SARH200626062M

y pedepeHTHOM OokBUMpY. Ceponolukm TecT Ha LIb je 6ro no3u-
TVBaH (aHTUTeNa Ha TKUBHY TpaHCcriyTamuHasy IgA 78,5 U/ml,
AHTVeHLOMU3MjYMCKa aHTUTeNa IgA Knace no3mTuBHa). EH-
BOCKONMjOM je KOHCTaToBaH pediyKc esodarutic, 6e3 apyror
MaTonoLwWKor Hanasa. CrepeoMUKPOCKOMCKa 1 MaToXMCTOMOLIKa
aHann3a y3opaka Ciny30Koxe fyofAeHyMa Cy nokasase nakiy
BeCTpyKTUBHY eHTeponaTujy (Marsh llla). MaTtoxucTonowkmm
Npernefom ciy3oKoXe »enyLa YCTaHOBIbeH je NMMGOLUTHY
ractputuc I-ll cteneHa. YpeasHu tect Ha Helicobacter pylori je
610 HeraTuBaH. [lnjeTa 6e3 rnyTeHa pe3ynTupana je nonayetby
adTO3HOr CTOMATUTICA U HMje 610 peLmanBa y KacHMjeM TOKY.
3akibyuak Y okBupy audeHumjanHo-A1jarHoCTUKOT pa3ma-
Tpatba y3poka PAC Tpeba y3etn y 063up 1 LIB. logatHo, rojas-
HOCT He UCK/byuyje npucycTso Lib.

KmbyuHe peun: peKkypeHTHN apTO3HM CTOMATUTUC; LiennjadyHa
6onect; obesuTeT

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):594-596



DOI: https://doi.org/10.2298/SARH200521054G

UDC: 616.716.4-006-079.4

CASE REPORT / MPUKA3 BOJNIECHUKA

Cementoblastoma - an unusual radiographic

presentation

Bojan Gaci¢', Branislav lli¢', Radojica Drazi¢', Aleksandra Cairovi¢?, Jelena Sopta®, Ljubica Simi¢?

'University of Belgrade, School of Dental Medicine, Clinic of Oral Surgery, Belgrade, Serbia;
2University of Belgrade, School of Dental Medicine, Clinic of Dental Prosthetic, Belgrade, Serbia;
SUniversity of Belgrade, Faculty of Medicine, Department of Pathology, Belgrade, Serbia

SUMMARY

Introduction Cementoblastoma is an uncommon tumor of the jaws that originates from odontogenic
ectomesenchyme, characterized by proliferating cementum-like tissue.

Case outline We present the case of a cementoblastoma in the mandible with atypical radiographic
image: no well-defined borders and no radiolucent rim. Apart from that, taking into account data from
the literature review, different clinicopathological, and radiographic presentations of tumors and lesions

that may resemble cementoblastoma are discussed.

Conclusion Cementoblastoma must be removed as soon as possible, together with the associated
tooth. Recurrence rate is a relevant phenomenon and is estimated to 11.8%, so the long-term follow-up

is mandatory.

Keywords: cementoblastoma; odontogenic tumours; maxillofacial tumours

INTRODUCTION

Cementoblastoma was first documented by
Dewey in 1927 [1]. Cementoblastoma is an
uncommon tumor of the jaws that originates
from the odontogenic ectomesenchyme, char-
acterized by proliferating cementum-like tissue.
It represents only 1-6.2% of all odontogenic
tumors. The World Health Organization classi-
fied benign cementoblastoma and cementifying
fibroma as the only true neoplasms [2, 3, 4].
The growth potential of the tumor is unlimited
and there are several of the cases reporting the
aggressive behavior of the cementoblastoma.
Typical radiographic presentation of cemento-
blastoma is well-defined oval radiopacity with
a thin radiolucent periphery.

CASE REPORT

A 19-year-old female without contributory
medical history was complaining about the
pain in the mandible molar area. Intraoral ex-
amination revealed a large cavity in the distal
part of the first lower left molar. The pulp vitali-
ty test was negative. The radiographic examina-
tion showed a highly radiopaque mass attached
between the mesial and distal roots. The mass
was oval (15 x 20 mm), was positioned toward
the base of the lower jaw, and was causing the
resorption of the mesial root. Both retroalveo-
lar and panoramic X-rays gave the impression
that the mass was fused to the surrounding
bone, without clear borders (Figure 1).
Clinical symptoms and findings implied to
a chronic pulpal infection. On the other hand,

radiological presentations of the lesion sug-
gested to several differentials: hypercementosis,
cemento-osseus dysplasia, condensing osteitis,
idiopathic osteosclerosis, cementoblastoma,
odontoma, osteoblastoma, fibrous dysplasia.
In order to get more precise information con-
cerning the lesion, a cone bream computer to-
mography was performed. The scans confirmed
unclear borders of radiopaque mass that was
pushing down the mandibular canal to the base
of the lower jaw (Figure 2).

A provisional diagnosis of chronic low-grade
infection was made and it was decided to per-
form a root canal treatment at first. The patient
gave her informed consent. Although the end-
odontic treatment relived the pain, the patient
was anxious about the unknown mass inside the
bone and the biopsy was scheduled. The bony
specimen taken during the biopsy was fixed in
4% buffered formalin and together with the X-
rays sent for histopathology (Figure 3).

Histopathological examination revealed
that the tumor was composed of sheets of
dens, irregular lamellated, and cementum-like
tissue. Cementum-like structures with broad
trabeculae were presented as well as sheets of
irregularly placed tumor cells within lacunae.
Cementoblasts were plump with moderate
amount of cytoplasm, hyperchromatic nuclei,
but no mitotic activity. Although many authors
describe the presence of osteoclast like giant
cells, in our case giant cells were not seen. Diag-
nosis of cementoblastoma was made (Figure 4).

Surgical removal of the tumor, along with
the involving tooth and peripheral osteotomy
were performed. Preservation of the lower
mandibular nerve was obtained. Postoperative
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Figure 1. Retroalveolar and panoramic radiography: highly radiopaque
mass is attached between the roots of tooth number 36

Figure 2. Cone beam computed tomography scans: unclear border of
radiopaque mass is pushing down mandibular canal to the base of the
lower jaw and causing the resorption of the mesial root

Figure 3. Intraoperative insight in biopsy: It was very difficult to iden-
tify tumour and its borders. The biopsy is performed according to pre-
operative radiography planning

period was uneventful and complete patient recovery was
accomplished. Three years follow-up acknowledged the
absence of the tumour (Figure 5).

DISCUSSION

Cementoblastoma, classified as odontogenic ectomesen-
chymal tumor, arises mostly in the permanent dentition

‘ DOI: https://doi.org/10.2298/SARH200521054G

Gaci¢B. et al.

Figure 4a and 4b. Histologic findings: a - tumor consists cementum-
like tissue (HE, 10x); b — prominent cementoblasts and trabeculae of
uncalcified cemental matrix perpendicular to the surface (HE, 20x)

Figure 5. Follow-up radiography: There are no signs of tumor recur-
rence

with several incidences reported in primary or unerupted
teeth [5-9]. Slow growing mass of cementum or cemen-
tum-like tissue is usually located in the posterior area of
lower jaw (80%), and associated with permanent first mo-
lar. The tumor generally occurs among young population
and has equal sex distribution [10, 11, 12]. Associated
tooth is usually vital and if the pathological changes of
tooth are presented they are coincidental [13]. Cemento-
blastoma has a pathognomonic radiographic appearance
as a well-defined solitary ovoid radiopacity with a thin
radiolucent periphery. The tumor is frequently fused to
partly resorbed root/roots of the associated tooth [14, 15].
In the case when associated tooth was extracted prior to
diagnosis of cementoblastoma, patient pre-extraction X-
rays are of great importance [16]. In our case, the resorp-
tion of the adjacent root was present, there were no bony
expansion and characteristic radiographic appearance was
missing. Cone beam computed tomography showed that
tumorous mass was more radiopaque than surrounding
bone but there were no clear borders and radiolucent rim.

There are several differentials that should be considered:
hypercementosis, focal cement osseous dysplasia, condens-
ing osteitis, idiopathic osteosclerosis, odontoma, osteo-
blastoma, osteoid osteoma and fibrous dysplasia (Table 1).

Hypercementosis is a non-neoplastic condition in which
excessive cementum is deposited in continuation with reg-
ular radicular cementum. It is widely accepted as an age-re-
lated phenomenon involving mostly the older population.
Premolars are the most affected teeth, bilateral involvement
is not uncommon and is usually presented without clinical
symptoms. Apart from the idiopathic nature of hyperce-
mentosis, this condition is associated with several local,
more commonly periapical pathosis, or systemic factors.
Radiographically, hypercementosis is an occasional find-
ing. The radiolucent shadow of the periodontal membrane
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Table 1. Clinical, radiographic, and histopathological features of radiopaque lesions of the jaws

main cause of delayed teeth
eruption;

. - Tooth . . .
Lesions Age / Sex Clinical . Radiographic Histopatholo
el involvement grap P vy
. Both / over 40 No symptoms; mandibular Yes (vital, Well de_fmeq Cellular/acellular
Hypercementosis . no root radiopacity with
years old premolar area; . . cementum
resorption) radiolucent halo
Discrete or no symptoms;
. Yes .
. dental inflammatory . Well-defined
Condensing Both / younger ; . . (non-vital, . : ) Cancellous/compact
" ; stimulus with chronic pulpal radiopacity without
osteitis population . - B no root h bone
involvement; mandibular jaw; . radiolucent halo
. resorption)
no root resorption;
Idiopathic Both / younger No symptoms; Well qeflngd Thickened trabeculae;
. ) . - No radiopacity without reduced marrow
osteosclerosis population mandibular jaw; h .
radiolucent halo fibrovascular spaces
. Ye§ (usually Well-defined Cementicles fused
Both / younger Discrete or no symptoms; vital; can ) : -
Cementoblastoma . ) radiopacity with to form a mass and
population mandibular molar area; cause root . .
) radiolucent halo fibrovascular stroma
resorption)
No symptoms;
Both / younger fronta.l parts of maxilla gnd Well defmed Footh Dental hard tissues;
Odontoma ; posterior parts of mandible; No shape radiopacity with -
population dentin and enamel

a radiolucent halo

Presence of a mild pain during

Male / younger the night, not relieved with

Anastomosing trabeculae

Well-defined of woven bone rimmed

radiopacity correlated

features;

Osteoblastoma . salicylates; unlimited growth No - by single layer of benign
population e with the amount of .
potential; facial asymmetry, R P activated osteoblasts and
- tissue calcification
swelling; numerous osteoclasts
Presence of a mild pain during Well-defined
Male / 20-50 the night, relieved with radiopacity correlated | Dense, compact mature
Osteoma . - No -
years old salicylates; limited growth with the amount of bone
potential; tissue calcification
“Ground-glass” Fibroblastic proliferation
Female / } . . : .
. . Asymptomatic; facial radiographic with irregular shaped
Fibrous dysplasia younger - No A
) asymmetry, swelling; appearance; loss of trabeculae (Chinese
population .
lamina dura letters)
Symptomatic; pain; fast volume May be lytic, sclerotic Atyplcgl mesenchymgl
Both / no : . or both; cells with osteoblastic
Osteosarcoma -~ increase; presence of malignant No g . - L
prediction presence of radiopacity | differentiation and new

resembling sunrays | lamellar bone production

and the radiopaque lamina dura are always seen as the
outer border of hypercementosis [17].

Cemento-osseous dysplasia is reactive or dysplastic
process. Clinically is usually asymptomatic and appears
in the apical region of vital teeth as frequent coincidental
X-ray founding [18].

Condensing osteitis is characterized by presence of a
low grade, chronical, dental inflammatory stimulus of
the adjacent tooth. Radiographically is seen as localized
bony sclerotic area associated to the apex of the tooth but
without radiolucent halo [19]. In addition to this, calcifica-
tions in condensing osteitis represent necrotic irregularly
mineralized bone, contrary to cementum calcifications in
cementoblastoma. Therapy is primarily focused to end-
odontic treatment of the involved tooth.

Idiopathic osteosclerosis is similar to condensing oste-
itis but without tooth involvement. The cause is unknown,
usually affects younger population and the therapy is not
required. Radiographical finding is the same as focal scle-
rosing osteomyelitis but the sclerotic area is not connected
to the adjacent teeth [20].

Odontoma is odontogenic tumor composed of vari-
ous dental tissues. It is slow growing, non-aggressive, true
neoplasm found usually in younger population. Usually,
odontoma is asymptomatic or can cause delayed teeth
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eruption. Radiographically is easy to differentiate to ce-
mentoblastoma since odontoma is not fused to the adjacent
tooth and has tooth shape structure [21].

Osteoblastoma is benign bone forming tumor. It is very
similar to cementoblastoma but with few differences. In-
stead of cemetoblasts and cementoclasts, it is characterized
by woven bone production and proliferation of numerous
plump activated osteoblasts, many osteoclasts, and fibro-
vascular stroma. Clinically, there is evident night pain that
cannot be relieved by salicylate intake. Radiographical
finding is the same as cementoblastoma. The degree of
opacification on the X-ray correlates to the amount of cal-
cification, but the lesion is not attached to the tooth [22].

Osteoid osteoma is similar to osteoblastoma but with
reduced growing potential and sclerotic surrounding bone.
Usually, it does not exceed 10 mm in diameter and is not
related to the teeth [22].

Fibrous dysplasia is a rare non-neoplastic fibro-osseous
lesion of cranial bones. Fibroblastic proliferation with ir-
regular shaped trabeculae and no osteoblastic rimming
are histological criteria for diagnosis. It usually involves
younger population and is asymptomatic until causes fa-
cial asymmetry, enlargement etc. Radiographical finding
shows typical “ground-glass” appearance and the absence
of lamina dura [23, 24].
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Histologically, cementoblastoma is composed of broad
trabeculae of sparsely cellular cementum merged with ar-
eas of cemental islands in vascular stroma. The peripheral
zone shows radiating columns of cementum running per-
pendicular to the surface of the lesion [15]. Microscopic
specimen of our case had the same characteristics as previ-
ously mentioned. Resembling microscopical image can be
found in osteoid osteoma, osteoblastoma, and osteosar-
coma. Major difference of osteosarcoma is the presence
of atypical mesenchymal cells and sharp circumscription
with no permeation of surrounding bone [17].

Recent studies involving the expression of cementum
protein (CEMP-1) could help better understanding of ce-
mentoblastoma. CEMP-1 has been isolated from human
cementoblastoma and is considered to be a specific marker
of cementoblasts, periodontal progenitor cells, and miner-
alization process. The expression of CEMP-1 was positive
in subpopulation of cementoblasts and mineralized tissues.
It could help identify and standardize tumoral lesions, and
should be considered as a useful diagnostic tool [25].

As seen in our case and from literature data, clinical
manifestations of cementoblastoma may vary. In this case,
there was not radiolucent rim around tumor, although the
aggressive nature of tumor was demonstrated by root re-
sorption. Radiographic aspects of cementoblastoma are
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correlated with the amount of calcification. Immature le-
sions are usually radiolucent and with the maturation, ra-
diopacity increases [15]. Histopathologically, cementum is
similar to bone and cementoblastoma may be easily misin-
terpreted as different pathology. That is why the diagnosis
cannot be made on examination of the biopsy specimen
alone. The pathologist may misdiagnose such lesions if the
clinical and radiographic findings are not considered [15].
The treatment of choice is surgical extirpation on tu-
mour. Cementoblastomas must be removed as soon as pos-
sible, together with the associated tooth. Recurrence rate
is a relevant phenomenon and is estimated to 11.8% [10].
Appropriate treatment should consist of surgical removal
of the lesion with the affected tooth, followed by through
curettage or peripheral osteotomy. Sometimes, en block
resection is not sufficient and marginal or even segmental
resection of the jaw is required [26]. In our case, tumour
was fused to the surrounding bone so additional periph-
eral osteotomy was necessary. Luckily, the tumour did not
cause bone expansion or cortical bone perforation associ-
ated with the higher recurrence rates [10]. Nevertheless,
long-term follow-up of the patient is mandatory.
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LilemeHTo61acTOM — Heo6MuHa paguorpadcka maHudectauuja

bojaH lauuh', bpaxucnas Vnuh', Pagojuua Opaxuh', Anekcanapa Yamposuh?, Jenena Conta’®, Jbybuua Cumnh?

'YHuBep3utet y beorpagy, Cromatonoluku dakyntet, KnuHnka 3a opanHy xupyprujy, beorpag, Cpbuja;
?YHneep3uTeT y beorpagy, CromatonoLku dakynteT, KnuHuKa 3a ctomaTonoLuky npotetuky, beorpag, Cpbuja;
YHueep3uTeT y beorpaay, MeanunHcki dakyntet, UHCcTUTyT 33 natonorujy, beorpag, Cpbuja

CAXETAK

YBop LlemeHTO6naCcTOM je TyMOp BUIMYHUX KOCTHjY KOjvi BOAN
MOPEK/I0 O} OJOHTOrEHOT EKTOME3EHXMMA, @ KapaKTepuLLe ra
nponudepuilyhe TKUBO HannK Ha LIeMeHT.

Mpukas 6onecHnKa Y pagy je nprikasaH LemeHTO61acToM
[lOHb€ BUNMLIE, aTUMIYHe paguorpadcke maHndecTayuje: 6e3
jacHo pedurHncaHe rpaHuLe 1 6e3 3oHe nepudepHor pacee-
T/betba. [pernefom AocTynHe NUTepaType eBanympani cMo
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pasnuynTe Tymope/nesmnje Koju KIMHNYKO-NaTONOWKN Uimn
PaAMoNOLLIKM MOTY NINYUTY HA LIEMEHTOBIACTOM.

3aksbyyak LiemeHTO6n1acTOM 3axTeBa LUTO paHMju XMPYPLLK/
TPeTMaH, Mpu Yemy je NoTpebHO YKNOHMTU 1 3axBaheHU 3y6.
Peuunpusnu cy penatnsHo yectu (oko 11,8%), na cy 36or Tora
HeOomnXoAHe [yropoyHe KOHTpose 6onecHuUKa.

KrmbyuHe peun: LiemeHT0611aCTOM, OfLOHTOreHM TyMOPU, TYMOPU
MakcunodalujanHe peruvje
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SUMMARY

Introduction Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare and very aggressive hema-
tological malignancy derived from precursor of the plasmacytoid dendritic cell. We present a case with
cervix uteri involvement without skin lesions, which is, to the best of our knowledge, the first case of
BPDCN localized in the cervix.

Case outline A 66-year-old previously healthy women initially presented with a four-week history of
vaginal bleeding. Gynecologic examination revealed a tumorous bleeding formation on cervix uteri.
Except paleness of the skin, physical examination results were normal. Complete blood counts showed
anemia and thrombocytopenia. Computed tomography scans showed an expansive tumorous forma-
tion at the level of the isthmus and cervix uteri, 60 x 42 mm in size. Cervical biopsy was done and final
pathohistological diagnosis was BPDCN. Karyotype analysis results from the bone marrow aspiration
specimen demonstrated tetrasomy of chromosome 2 and monosomy of chromosome 16. The patient
did not accept treatment and died two months after the initial diagnosis was established.

Conclusion Attributes such as aggressive clinical course of BPDCN, demonstrated unusual localization,
infrequency, and the absence of consensus about standard treatment options, demand constructive
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clinical reasoning and tight cooperation between medical professionals of various fields.
Keywords: BPDCN; hematologic malignancy; aggressive

INTRODUCTION

Blastic plasmacytoid dendritic cell neoplasm
(BPDCN) is rare and very aggressive hemato-
logical malignancy derived from precursor of
the plasmocytoid dendritic cell (pDC) [1]. First
it was described in mid-1990s and formerly was
known as hematodermic neoplasm and blastic
natural killer lymphoma [2, 3, 4]. In 2008, in
WHO classification for hematopoietic tumors
it was categorized under “acute myeloid leuke-
mia (AML) and related precursor neoplasm”
[5]. However, in 2016 WHO myeloid neoplasm
and acute leukemia classification, BPDCN is
distinguished as a separate entity, in contrast
to the previous classification [6]. BPDCN is
characterized by high frequency of cutaneous
involvement at diagnosis, which can be the
only clinical manifestation at the beginning [7].
Bone marrow and lymph nodes involvement is
observed in about 50% of cases [8]. A minority
of cases initially present with acute leukemia,
but leukemia is more often a presentation of the
advanced disease [9]. Other infrequent sites of
BPDCN localization are the spleen, liver, cen-
tral nervous system, tonsils, lungs, kidneys, and
muscles [7]. We present a case with cervix uteri
involvement without skin lesions, which is, to

the best of our knowledge, the first case of BP-
DCN localized in the cervix.

CASE REPORT

A 66-year-old previously healthy women ini-
tially presented with a four-week history of
vaginal bleeding. Gynecologic examination
showed a tumorous bleeding formation on cer-
vix uteri. Except paleness of the skin, physical
examination results were normal. Complete
blood counts showed bicytopenia (hemoglo-
bin 10 g/dL, platelet count 29,000/mm?, and
white blood cell count 6500/mm?). Routine
hemostasis screening test results were normal
(international normalized ratio of 1.17, fibrino-
gen 2.03 g/l, activated partial thromboplastic
time 34 seconds, D-dimer 299 ug/l). Lactate
dehydrogenase was elevated to 1777 U/L, while
other components of the biochemical panel
were in reference ranges. Computed tomog-
raphy (CT) scans revealed expansive tumor-
ous formation in the level of the isthmus and
cervix uteri 60 x 42 mm in size, which invaded
all the layers of uterus and partly propagated
by periuterine adipose tissue (Figure 1). CT
also revealed multiple enlargements of iliac,
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Figure 1. Pelvic computed tomography scans showed a 60 mm mass at the level of the
isthmus and cervix uteri, which invaded all the layers of the uterus and partly propagated

by periuterine adipose tissue

tissue. Tumor cells co-expressed CD4,
CD43, CD56, CD123, CD45, CD33 and
showed partial positivity for CD68 (Figure
2:D,E, E G, H). One part of nuclei was also
positive on p16 and Oct-2. The cells were
negative to vimentin, TdT, CD34, CD117,
CK5, CK7, p63, pl6, SM actin, synapto-
physin, PGP 9.5, chromogranin A, PAX-5,
CD79%a, CD20, CD10, MUM-1, CD138,
CD30, CD15, CD2, CD3, CD5, CD7, CD8,
granzyme B, perforin, CD13, MPO, CD14,
CD163, bcl-2, bcl-6. The final pathohisto-
logical diagnosis was BPDCN.

Figure 2. The patient’s cervix pathohistology and immunohistochemistry; hematoxylin
and eosin staining showed small- to medium-sized blastoid cells diffusely infiltrating
predominantly cervical stroma, sparing the epithelium (A, B, C); immunohistochemi-
cally, tumor cells were positive for CD4 (D), CD43 (E), CD 56 (F), CD 123 (G), CD45 (H)

retroperitoneal, mediastinal lymph nodes with peritoneal
nodular formations.

Cervical biopsy was made and pathohistological exami-
nation of specimen showed diffuse infiltration of mucosa
with uniform small to medium size cells with blast-like
morphology. Tumor cells predominantly occupy the cer-
vical stroma sparing the squamous epithelium. The cells
showed large, irregular, oval nuclei with finely granulating
chromatin, one or more nucleoli and scant and agranular
cytoplasm (Figure 2: A, B, C). Immunohistochemical stain-
ing was performed on formalin-fixed, paraffin-embedded
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Bone marrow biopsy showed a slightly
hypercellular marrow, with CD4-, CD56-,
CD123-positive large blast cells accounting
for 5-7% of cellularity. Lymphoid, NK, and
myeloid lineage-associated antigens were
negative.

Karyotype analysis results from the bone
marrow aspiration specimen demonstrated
tetrasomy of chromosome 2 and mono-
somy of chromosome 16 in 12 out of 20
analyzed metaphase cells. (47,XX,+2,+2,-
16[12]/46,XX[8]).

Based on clinical, radiographic, and pre-
dominantly on histological and immuno-
histochemical findings of cervical and bone
marrow biopsy, the patient was diagnosed
with BPDCN, but refused further treat-
ments and died two months after the initial
diagnosis was established.

Written consent for publication of this
article was obtained from the patient’s fam-
ily member.

DISCUSSION

BPDCN is a very rare and aggressive form
of lymphoma-like disease derived from pre-
cursor of the pDC. Diagnosis is made based
on clinical presentation and histological and
immunophenotype features of the involved
tissue. In the majority of cases it presents
with indolent cutaneous lesions, later fol-
lowed by dissemination and bone marrow
and lymph node involvement [10]. A mi-
nority of cases present with fulminant leukemia without
skin infiltration. Biopsy of involved tissue usually reveals
medium-sized blast cells with irregular nuclei, fine chro-
matin, and at least one small nucleolus. The cytoplasm
is scant and agranular. Because of the overlap with other
hematopoietic neoplasms such as myeloid sarcoma/AML,
T-cell lymphoblastic leukemia/lymphoma, NK-cell lym-
phoma/leukemia, extensive immunophenotype analysis
is necessary [7, 10, 11]. A recent multicentric study sug-
gested that triple positive CD4+CD56+CD123+ pheno-
type associated with negativity for lineage-specific markers
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such as markers for B cells (CD20, CD79a), T cells (CD3),
myeloid cells (myeloperoxidase), and monocytes (CD11c,
CD163, lysozyme) is a minimum requirement for defining
BPDCN [12].

Our patient presented with a quite unique localization
of BPDCN in cervix and isthmus uteri. The origin of tumor
cells remained unresolved — whether it was bone marrow or
cervical mucosa - because BPDCN has an aggressive clini-
cal presentation that probably affects both sites either con-
secutively or simultaneously. Histopathological features and
triple positive (CD4+CD56+CD123+) phenotype in the
absence of specific lineage markers clearly point to BPDCN.
However, the diagnosis criteria varied from study to study
but majority of them included the following five markers:
CD4, CD56, CD123, CD303 (also known as BDCA-2),
and TCL1 [10]. Heterogeneity of BPDCN tumor cells is
more emphasized by occasional CD56 and/or CD123 sur-
face marker expression [7, 11]. An interesting fact is that
blasts with immature plasmacytoid dendritic cell phenotype
present typically without extramedullary (e.g. skin) dis-
ease; on the other hand, mature blast cell phenotype more
frequently displays skin/extramedullary involvement [13].
However, a few myeloid-associated antigens have been seen
in a significant number of cases [11]. It is highly important
to diagnostically differentiate BPDCN from AML or AML-
associated leukemia cutis or myeloid sarcoma. BPDCN is
characterized by pDC antigens positivity, CD123 and TCL-
1, and myeloperoxidase (MPO) negativity, while AML or
myeloid sarcoma show MPO positivity and negativity for
pDC antigens [14]. In particular, CD68, an antigen typi-
cally expressed by granulocytes and histiocytes as well as
normal plasmocytoid dendritic cells, is noted in significant
number of cases [11]. Another myeloid antigen frequently
found in the BPDCN neoplastic cells is CD33, which is
the most frequently reported myeloid marker expressed
by BPDCN neoplastic cells [11]. Other strong myeloid
markers’ expression, CD13 and CD117, has also been re-
ported [10]. Neoplastic cells in our case show positivity on
both antigens, as well as on CD45 and CD43, which are
also often positive on BPDCN cells [10, 11]. Similar triple
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positive (CD4+CD56+CD123+) cells with blast morphol-
ogy were found in bone marrow, indicating bone marrow
involvement.

Cytogenetic analysis frequently reveals complex aberra-
tions seen in AML or myelodysplastic syndromes [11].An
interesting fact is that at the time of diagnosis two-thirds
of patients show cytogenetic anomalies [10]. Recent stud-
ies showed several structural and numerical chromosomal
aberrations, as well as gene mutations associated with BP-
DCN. Most frequent recurrent published genomic loses are
as follows: 5q21 or 5q34, 12p13, 13q13-21, 6q23, monosomy
15, and monosomy 9 [10, 11]. As aforementioned, BPDCN
cells can carry multiple genetic abnormalities that overlap
with the genetic abnormalities of myeloid and lymphoid
neoplasms, but tetrasomy of chromosome 2 and monosomy
of chromosome 16 described in this case are not one of them
and influence of this numerical chromosomal aberration
on the etiology and pathogenesis of BPDCN is unknown.

Because of low incidence, there is no consensus for the
optimal therapy for BPDCN. The objective of treatment
should be the achievement of complete remission after
first-line treatment based on protocols for AML or acute
lymphoblastic leukemia and, after that, consolidation with
allogeneic hematopoietic stem cell transplantation (allo-
HSCT). A recent study confirms that the combination of
methotrexate and asparaginase for the frontline treatment
could be a good solution with a low toxicity profile, even in
elderly patients [10, 12]. Having in mind that the CD123
positivity occurs in virtually all cases, using specific BP-
DCN CD123-directed cytotoxin (tagraxofusp) consisting
of recombinant human interleukin-3 fused to a truncated
diphtheria toxin could be a reasonable treatment option.
Based on the results of a study carried out by Pemmaraju
etal. [15], tagraxofusp was approved as the only treatment
specifically indicated for untreated or relapsed BPDCN
patients with potential development of adverse events as
well as included capillary leak syndrome, hepatic dysfunc-
tion, and thrombocytopenia [16].
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bnactuyHa nnasmoumntTongHa AEHAPUTUYHA HeoN/1a3Ma MaTepuLe

Mpenpar Hyphesuh', Kerwko Togoposuh', NaHnjena JosaHosuh', iBaH Yekepesal', Jbubana HoskoBuh',
CnobogaHka Mutposuh?, BecHa Yemepukuh?, Bnagnmup Otawesnh?, lapko AHTR*®

'"YHuBep3uTeT y KparyjesLiy, akynteT MeAMLIMHCKUX Hayka, Operberbe HTepHe MeaunumHe, Kparyjesau, Cpbuja;
2YHuBep3auTeT y KparyjesLy, GakynTeT MennUmMHCKMX Hayka, Oferberbe natonoruje, Kparyjesau, Cp6uja;

3,beo-na6’, beorpap, Cpbuja;

*KnuHunukm Lentap Cpbuje, KnuHuka 3a xematonorujy, beorpag, Cpbuja;

*YHuBep3uTeT y beorpagy, MeanunHcku gakynter, beorpag, Cpbuja

CAXETAK

YBopa bnactyHa nnasmoumTonaHa AEHAPUTAYHA HeoMla3ma
(BMAH) npeacTasba pefak M BPo arpecmBaH XeMaToIOLWKNY
MaJIUrHUTET KOjy NMOTUYE Of NPeKypcopa naasMounTongHe
JeHapuTnYHe henuje.

MpyiKa3syjemo cnyyaj 3axBatatba rpnvha matepuue BrAH, 6e3
KOXXHUX ne3uja. Mpema Halmm ca3HambUMa, OBO je NpBY 3abe-
nexeH cnyyaj bMAH nokanvsosaH y rpnuhy matepuue.
Mpwukas 6onecHuKa MpeTxofHO 34paBa XeHa, CTapa 66 rofunHa,
jaBuna Ham ce npobnemMom KpBapetba 13 ycMrHe. [MHeKonoLw-
KVM npernefom je youeHa Kpeapeha Tymopcka popmauja rp-
nuha matepuue. Ocum 6nehe npebojeHocTr Koxe, dr3nKanHmu
Hanas je 61o ypefaH. AHanNM30M KPBUM YOUEHEe Cy aHEMUja 1
TpombouunToneHuja. KomnjyteprsoaHom Tomorpadujom je
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paAMonoLLKM BepudrKoBaHa eKCnaH31BHa TyMopcKa ¢popma-
umja rpnuha matepuue npomepa 60 x 42 mm. MoTom je ypaheHa
6roncuja HaBefieHe MpomeHe, a pH Hanas je NoKasao fa ce paau
o BNAH. AHanv3om KapuoTuna 13 acnupata henmja KowtaHe
CpXu yTBphHeHa je TeTpazoMuja XxpoMo3oma 2 1 MOHO30MMja
Xpomo3oma 16. BonecHuua je ogbvna TpeTMaH U NpemMuHyna
[lBa MeceLa nocne nocrassbatba AgnjarHose briH.

3aksbyyak ArpecrBaH KnMHUYKY ToK BI1H, nomeHyTa Heyobu-
yajeHa fokanm3auuja, peTka 6onecT 1 HefocTaTaK carakba o
CTaHAAPAHVIM TepanujcKMM onuyijama 3axTeBajy KOHCTPYKTUBHO
K/IMHNYKO pe30HOBatbe U capajtby MeANLIMHCKIX Mpodecro-
Hanaua 13 pas3nmunTx obnactu.

KrbyuHe peun: bl1]H; xemaTonowwKm ManurHmTeT; arpecrBaH
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CASE REPORT / MPUKA3 BONNECHUKA

Not so innocent bystander — gallbladder varices
without portal vein thrombosis
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Milica Stojkovi¢-Lalo3evi¢'?, Vladimir Arsenijevi¢'»

'University of Belgrade, Faculty of Medicine, Belgrade, Serbia;
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3Mayo Clinic College of Medicine and Science, Rochester, Minnesota, the United States of America;
*Clinical Center of Serbia, Clinic for Nephrology, Belgrade, Serbia;

>Clinical Centre of Serbia, Emergency Center, Department of Emergency Surgery, Belgrade, Serbia

SUMMARY

Introduction Gallbladder varices (GBV) represent a rare form of ectopic varices that usually occur in
patients with portal hypertension and portal vein thrombosis.

Case outline We present a case of a 38-year-old woman with decompensated autoimmune liver cirrhosis
who was referred to our institution for evaluation for liver transplantation. She was incidentally discovered
to have GBV during a routine B-mode abdominal ultrasonography as part of pre-transplant evaluation.
GBV were confirmed by the Color Doppler Sonography, and multi detector computed tomography
angiography. Interestingly, portal vein was patent and without thrombus.

Conclusion Despite being asymptomatic in most cases, the presence of GBV is valuable information for a
surgeon because they might be a source of potentially catastrophic bleeding, which is particularly poorly
tolerated by patients with decompensated liver cirrhosis. Ultrasound has the irreplaceable role not only
in discovering GBV, but in prompt diagnosis of rare, but unpredictable and fatal complications as well.
Keywords: gallbladder varices; ectopic varices; portal hypertension

INTRODUCTION

Gallbladder varices (GBV) are rare form of ec-
topic varices that usually develop in patients
with portal hypertension. They represent a
form of portosystemic shunting that occurs
between the portal vein through the cystic
vein branches, and the veins of the anterior
abdominal wall [1]. Hence, it is of no surprise
that the gallbladder is directly affected by portal
hypertension. Portal hypertension may lead to
the gallbladder wall thickening secondary to
impaired venous drainage. GBV occur with
incidence of 12-30% in patients with portal
hypertension, are usually associated with portal
vein thrombosis (PVT) and are characteristic
feature of portal biliopathy [2, 3]. Most of the
time they are asymptomatic but their sponta-
neous bleeding results in hemobilia, recurrent
gastrointestinal bleeding or even gallbladder
perforation and hemoperitoneum [4].

We present a case of a patient with decom-
pensated liver cirrhosis secondary to autoim-
mune hepatitis who was diagnosed with GBV
during routine abdominal ultrasonography as
a part of pre-liver transplant evaluation. The
diagnosis was confirmed by the Color Doppler
Sonography and abdominal Multidetector com-
puted tomography.

CASE REPORT

A 38-year-old female patient was referred to
the Clinic for Gastroenterology and Hepatology
of the Clinical Center of Serbia for transplant
evaluation due to end stage liver disease sec-
ondary to autoimmune hepatitis. She was diag-
nosed with decompensated liver cirrhosis seven
years prior to her current hospitalization and
since then she has been admitted several times
due to the various complications of end stage
liver disease, such as recurrent ascites, jaundice,
hepatic encephalopathy, and recurrent gastro-
intestinal bleeding. During the last admission
she had gastrointestinal bleeding and upper
esophagogastroduodenoscopy showed grade
III varices with “red cherry spots” which were
successfully treated by band ligation. Due to
worsening Model of End Stage Liver Disease
score of 24, she was a transplant candidate. On
admission, the patient was hemodynamically
stable, without fever or leukocytosis. Her abdo-
men was distended but non-tender with palpa-
ble splenomegaly and positive fluid shift. Car-
dio-pulmonary exam was unremarkable and
skin showed evidence of telangiectasia. Neu-
rological exam was non-focal, and there was
no encephalopathy. Pre transplant evaluation
included routine abdominal ultrasonography
that revealed an enlarged, nonhomogeneous
liver with massive splenomegaly of 250 mm
in craniocaudal diameter, as well as circular



Not so innocent bystander - gallbladder varices without portal vein thrombosis

Figure 1. Gallbladder varices on B mode ultrasound

Figure 2. Gallbladder varices on B mode ultrasound

Figure 3. Delaminated gallbladder wall on
abdominal multidetector computed tomog-
raphy phy

changes in the gallbladder wall. Doppler sonography of
portal system confirmed GBV, however, without a PVT
(Figures 1 and 2). Multidetector computed tomography
angiography of the abdomen confirmed a thickened and
delaminated gallbladder wall with GBV as well as dilated,
but patent portal vein without thrombosis (Figures 3, 4,
and 5).

DISCUSSION

Ectopic varices represent dilated splanchnic veins, or
dilated portosystemic collaterals, which occur along the
entire gastrointestinal tract outside the common variceal
sites such as gastroesophageal varices and internal hem-
orrhoids [2]. GBV are a form of ectopic varices seen as a
complication of portal hypertension. They consist of en-
larged blood vessels in the gallbladder wall or gallbladder
fossa, and represent a portosystemic shunt between the
cystic branches of the portal vein and the systemic veins
of the anterior abdominal wall [1, 2, 3]. The incidence
is similar in adult and pediatric population with portal
hypertension, estimated to be up to 30% [4]. The major-
ity of patients with GBV also have PVT, however, as our
case illustrates, they might develop even in the absence of
PVT. The gold standard for diagnosis is the Color Dop-
pler Sonography, which shows the varices as venous flow
in the delaminated and thickened parts of the gallbladder
wall 3, 5]. If feasible, contrast-enhanced ultrasound can

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):606-608

Figure 4. Dilated portal vein branch on ab-
dominal multidetector computed tomogra-

Figure 5. Dilated portal vein branch on ab-
dominal multidetector computed tomogra-

phy

be a valuable further diagnostic tool, while computed to-
mography scan and magnetic resonance appear to be less
sensitive compared to ultrasound.

It is important to consider other etiologies that might
mimic GBV and present similarly. These etiologies are
more common than GBV and include acute or chronic
cholecystitis, gallbladder cancer and porcelain gallbladder
to name a few. The absence of mineralization and the pres-
ence of vascular enhancement rules out porcelain gallblad-
der, while the absence of pericholecystic fluid and inflam-
mation make cholecystitis unlikely. A gallbladder cancer
can present radiologically in similar fashion, but one would
expect to see some degree of local soft tissue invasion or
presence of metastatic lesions, which were absent in our
case. In spite of their ability to affect the contractility of
the gallbladder they are not associated with higher risk
for development of cholelithiasis [6]. When present, GBV
may cause hemobilia, intra-abdominal hemorrhage, or
rupture of the gallbladder as illustrated in several case re-
ports [7]. Ultrasound has the irreplaceable role not only
when discovering GBV, but in prompt diagnosis of the rare,
but unpredictable and fatal complications as well. [8]. De-
spite being rare, GBV are the potential cause of detrimental
gastrointestinal hemorrhage. The bleeding from GBV is
serious because as population with portal hypertension
and decompensated cirrhosis tends to be sick and poorly
tolerates hemodynamic protuberances. Our case illustrates
a rare entity, which should be considered in any patient
with planned abdominal surgery, particularly those with

www.srpskiarhiv.rs ‘
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portal hypertension who have increased incidence of GBV.
While they usually develop concomitantly with PVT, GBV
might be isolated and occur in the absence of PVT, as we
have shown in this report.

Considering high availability and low-cost of the color
Doppler sonography, which is considered a gold standard
for GBV diagnosis, there is no reason for careful evaluation
of gallbladder not to be done in every patient with portal
hypertension. If GBV are discovered, surgical team should
be informed, as it is pertinent information in planning and
executing abdominal surgeries. By increasing awareness of
this rare portosystemic shunt, we can prevent or decrease
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the incidence of massive bleeding from GBV, which in turn
will decrease perioperative mortality [7-11].
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He 6aw 6e3a3neHn nocMmaTpaum — BapuKcK XKyuHe Kece 6e3 Tpombo3e NopTHe BeHe

Tamapa Munosarosuh'?, Urop [ymuh?, iBaHa Unuh?, Mapko bapanuh?, Catba [parawesuh'? Munnua Crojkouh-flanowesuh'?,

Bnagumup Apcenujesnh'?
'YHuBep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

2KnuHuukm yeHTap Cpbuje, KnuHuka 3a ractpoeHTeponorujy 1 xenatonorujy, beorpag, Cpouja;
*Konel meguLyHe 1 nprpogHuX Hayka KnuHuke ,Mejo’, Pouectep, MuHecota, CjepnibeHe Amepuuke [pxase;

*KnuHunukm Lentap Cpbuje, KnuHuka 3a Hedponorujy, beorpag, Cpbuja;

SKnuHuukn ueHtap Cpbuje, YpreHTHU LieHTap, KnuHuKa 3a ypreHTHy xupyprujy, beorpag, Cpbuja

CAXETAK

YBop Bapukcy xyuHe kece (BXKK) peTka cy dopma eKTonmnyHmx
BapUKca KO 60MeCcHMKa ca MOPTHOM XM1MNEPTEH3UjOM 11 TPOM-
6030M MOpPTHE BEHE.

Mpuka3s 6onecHuka Mprikasyjemo 6onecHuLy ctapy 38 roguHa,
Ca AeKOMMEeH30BaHOM LiIMPO30M jeTpe Ha TepeHy ayTOVMYH-
CKe 6onecty, Koja je ynyheHa Halloj KIMHULM paay NpoLeHe
3a TpaHcnnaHTaumjy jetpe. BXK cy youeHu Tokom nssohema
PYTUHCKOT ynTpa3ByyHor npernepa abgomera (b-mop) y ckno-
ny npeTpaHcnaaHTaymoHe npunpeme. tbmxoBo NprcycTso
notBpheHo je ynTpa3By4HVM NPeriefomM Konop AOMNIEPOM 1
MYNTUAETEKTOPCKOM KOMMjyTepri30BaHOM TOMOTrpadCKOM aH-

DOI: https://doi.org/10.2298/SARH200428050M

ruorpadujom, Npr Yemy je NopTHa BeHa buna npoxofHa, 6e3
npucycTa TPOMOHMX Maca.

3aK/byuak Mako cy uecTo acMMNTOMATCKM, Ca3Hakbe O nNpu-
cyctBy BXK je op HenpoueruBor 3Hauaja 3a xupypre, byayhu
Aa Mory 61T y3pok obunHor KpBapeta, Koje HapoumuTo yr-
poxaBa 6051eCHMKe ca AeKOMMNEH30BaHOM LIMPO30M jeTpe. Yii-
Tpa3ByYHW Npernes MMa Hesamerb By Yory He Camo y AeTek-
umju BXKK Beh 1y npaBoBpeMeHoj AnjarHo3v NpeTxoAHO rome-
HYTUX PETKUX anui HenpeABUAVBUX 1 aTanHNX KOMMMKaLMja.

KrbyuHe peum: BapuKCu XXyyHe Kece; eKTOMUYHN BapuKCu;
MOPTHA XMMepTeH3Nja
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laparoscopically removed - case report and review
of the literature
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SUMMARY

Introduction Accessory spleen represents ectopic spleen tissue separated from the body of the spleen,
with the percentage share of 10-15% in a population.

Case outline We present a female patient in which immune thrombocytopenic purpura was diagnosed
12 years previously and, after a failed initial treatment, it was decided by a hematologist to perform a
laparoscopic splenectomy. The mentioned operation was carried out in a safe and efficient manner
wherein the accessory spleen was detected and removed intraoperatively. The operative and postop-
erative course passed without any complications. The definitive histopathological findings confirmed
previously set hematological diagnosis.

Conclusion The laparoscopic approach is a superior modality in terms of diagnostic and therapeutic
procedures when it comes to surgical removal of the accessory spleen. Taking into consideration the
advantages of this approach presented and proven in literature, even in the case of diagnostically or
intraoperatively overlooked accessory spleen or de novo discovered after the operation, there should be

no dilemma which surgical approach should be applied.
Keywords: spleen; accessory spleen; laparoscopy; splenectomy

INTRODUCTION

The accessory spleen (AS), also known as sple-
nikul or splenul, represents the inherited focal
point of the spleen tissue separated from the
main body of the spleen. It occurs due to splenic
buds not merging during the organogenesis
[1]. ASis represented by 10-15% in the general
population. In most cases, its dimension is
1-2 cm. The most frequent localization of AS is
the posteromedial side of the spleen, spleen hilus,
followed by the tail of the pancreas, gastrocolic
ligament, large omentum [2].

Diagnostics, or intraoperative detection and
surgical removal of the AS is of particular im-
portance in the case of hematological diseases of
the spleen. Otherwise, they may grow and lead
to a recurrence of the hematological disease for
which the patient is subjected to splenectomy [3].

The AS is mainly verified as an incidental
finding or are accidentally detected as part of
the diagnostic procedures for other diseases.
The initial diagnostics are ultrasonography of
the abdomen, computerized tomography (CT),
and nuclear magnetic resonance (NMR) [4].

Surgical removal of the AS is the only cura-
tive treatment modality. As the laparoscopic
splenectomy has become the gold standard in
the treatment of most diseases of the spleen, it
should certainly be given preference over the
traditional surgical approach for the treatment of

the AS. In addition, laparoscopic splenectomy is
a diagnostic and therapeutic option with many
benefits [1, 5].

The aim of our work is to present a case
in which the laparoscopic splenectomy was a
diagnostic tool, in addition to the therapeu-
tic effect, superior comparing to preoperative
imaging diagnostics for the detection of the AS
in immune thrombocytopenic purpura (ITP).

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 amendments
or comparable ethical standards. Written con-
sent to publish all shown material was obtained
from the patient.

CASE REPORT

We present a female patient aged 26 years, in
which the diagnostics were performed and the
primary diagnosis was set by the hematologist.
Specifically, the patient was diagnosed with
I'TP 12 years previously. Since then, she was
treated and followed-up by the hematologist.
Primary medication (e.g. corticosteroid, im-
munomodulatory) therapy did not result in the
expected therapeutic response. Accordingly, the
consultative decision on surgical treatment was
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Figure 1. The appearance of the preoperative computed tomography
examination

Figure 2. The appearance of the accessory spleen identified intraop-
eratively (arrow)

Figure 3. The appearance of the endo-stapler used for hilum of the
spleen

made by the hematologist and the surgeon. The laparoscopic
splenectomy was to be done.

Upon admission to the clinic, the patient underwent
the preoperative CT of the abdomen, where the spleen of
normal size was seen, with a diameter of 110 mm in the
craniocaudal direction (Figure 1). The patient was set on an
operating table in the right lateral position. After adequate
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Figure 4. The appearance of the spleen removed from the abdomen

in fragments
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Figure 5. Image of the accessory spleen specimen

preoperative preparation under general endotracheal
anesthesia, initially, an artificial pneumoperitoneum was
created by using the Veress needle. A port for the laparo-
scope was placed infraumbilically, and after introducing
the camera with a (30°) folded angle, the other working
ports were placed in typical locations for the operation. The
inspection of the abdomen did not indicate any anomalies.
During the mobilization of the spleen, in close proximity to
the hilus, an AS of about 1 cm in diameter was identified
intraoperatively (Figure 2), which had not been seen at the
previous diagnostics. With the use of a bipolar electrosurgi-
cal device (LigaSure, Medtronic, Minneapolis, MN, USA)
it was entirely removed. Next, we started the liberation and
complete mobilization of the spleen by the cutting of splenic
ligaments and of short gastric vessels, also with the use of
the LigaSure device. Hilus of the spleen was managed by
an endovascular stapler with staple feed (Figure 3). After
the management of vascular structures of the hilus, the
spleen was completely released and placed into a polythene
bag for extraction, within which we performed an instru-
mental destruction of the spleen, which was completely
removed from the abdomen in fragments (Figure 4). A
silicone abdominal drain was placed in the left subphrenic
space, the gas was sucked out and operative incisions were
reconstructed by anatomical layers. The prepared AS was
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removed entirely from the abdomen (Figure 5) and, with
the other fragments of the spleen, was sent for definitive
histopathological verification.

The operative and postoperative course was uneventful.
The abdominal drain was removed during the second post-
operative day, the patient was released from the clinic three
days after the surgery with prescribed antibiotic prophylaxis
and mandatory postsplenectomy immunization according to
the current literature guidelines and according to the guide-
lines for the prevention of postsplenectomy infections [6, 7].

One month after the operation, a follow-up abdominal
ultrasound examination showed normal findings, as did an
NMR examination performed six months post-surgery. At
the moment of writing the report, the patient is still being
followed-up and is monitored by the hematologist.

Definitive histopathological findings of the revised spleen
tissue confirmed that there were changes that indicated
immune thrombocytopenic purpura.

DISCUSSION

The AS represents ectopic splenic tissue that is separated
from the spleen. AS occurs because of that splenic buds
placed in dorsal mesogastrium do not merge during the
fifth week of embryonic organogenesis [1]. The most com-
mon localization of the AS is near the hilum and vascular
pedicles of the spleen, the tail of the pancreas, followed by
left testicle or ovary due to splenogonadal fusion. It can
often be found in the large or small omentum, mesentery
of the small intestine, along the greater curvature of the
stomach, in the Douglas space, and so on [2, 8, 9].

In the case that we present, AS was positioned near the
hilum of the spleen.

Regarding the size and number, AS generally are smaller
than 2 cm, rarely can be up to 4 cm in size, and everything
bigger than this represents a rare occurrence. Generally,
only one AS occurs, two are very rare occurrences, and a
larger number is extremely rare [4].

The AS is generally discovered as an incidental finding
in the framework of various diagnostic tests that rely on
ultrasound, CT, NMR, abdominal scintigraphy, and other
tests. Even though previously mentioned modern diagnostic
methods are in use, a number of AS remain diagnostically
unrecognized [4, 8].

Hematological disorders of the spleen, namely ITP, rep-
resent approximately 65% of all indications for splenectomy.
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These are the patients among which the AS is the most
common finding during the diagnostic tests [10]. Detec-
tion of AT in hematological patients demands the utmost
caution and is of great importance because of the fact that
it is very important to detect it and perform a surgical
removal; otherwise it can grow and take over the function
of the spleen, which leads to disease recurrence [5,11].

In our case, despite the diagnostics conducted by he-
matologists, as well as preoperative imaging diagnostics,
the AS was not detected, but we verified it intraoperatively.

Splenectomy represents the only modality of treatment in
hematology patients. In cases of trauma or benign diseases
of the spleen in which splenectomy is indicated, AS should
be preserved and left in the abdomen [1, 8].

Laparoscopic splenectomy is the gold standard in the
treatment of hematological diseases of the spleen, undoubt-
edly with all known benefits that are carried by minimally
invasive surgical approach. In one of the recent studies,
the superiority of it was confirmed, not only in terms of
surgical treatment but also in terms of diagnostics. Namely,
Koshenkov et al. [5] have published a study in which the
results showed that the intraoperative detection of AS during
laparoscopic splenectomy was 100%, while the percentage
in pre-operative CT diagnosis was 12.5%.

In cases of a diagnostically and intraoperatively overlooked
AS, which is detected during the control diagnostic test-
ing, a repeated surgery with laparoscopic approach should
certainly be preferred due to validated greater sensitivity
and specificity in the AS detection. One should also take
into account possible postoperative complications related to
the healing of the incision wound in the classical approach,
faster recovery, and, finally, a cosmetic effect, which should
not be ignored [12, 13, 14].

The AS, mainly as an incidental finding, is mostly
diagnosed in hematological diseases of the spleen, which
are most frequently encountered as an indication for
splenectomy. Using cameras with 20-30 x optical zoom,
a laparoscopic approach represents superior, efficient, and
safe modality of detection and of treatment, with extremely
rare oversight and low complication rate. In cases where
the AS gets overlooked intraoperatively, at reoperation one
should not have any dilemma about the approach, in view
of the proven benefits of minimally invasive, compared to
the classical surgical approach.
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AKLI,ECOpHa CNe3nHa AMjafHOCTMHKM Henpeno3HaTta, /1anapoCKONCKU YKNObEHA —

npuKa3s 60s1ecHUKa U Nperneg nuteparype

Bnagumup Munocasmesuh', bopuc Taguh?3, Hukona Fpybop??, iparye PagosaHosuh?*, Cnasko Matnh??

"MonuknuHuka Gracia Medica, Beorpag, Cpbuja;

2KnuHuukn ueHtap Cpbuje, KnuHuka 3a gurectrsHy xupyprujy — lMpsa xvpypLuka knvHnka, beorpag, Cpbuja;

*YHusep3utet y beorpapy, MegnunHcku dakyntet, beorpag, Cpbuja;

“KnuHunukm LenTap Kparyjesau, KnuHuka 3a gurectusHy xupyprujy, Kparyjesau, Cpbuja

CAXETAK

YBopa AKLecopHa cfie3viHa npeAcTaB/ba eKTONNYHO TKUBO OA-
BOjeHO Of TeNa C/ie3nHe, Ca MPOLIEHTYaHOM 3acTyrn/beHoLlwhy
10-15% y nonynauumjn.

Mpuka3s 6onecHnKa Y Hallem pagy npefctaB/bamo 6osecHnLy
Kop Koje je 12 roguHa paHuje AnjarHOCTUKOBaHa MMYHOJIOLKa
TPOMOOLIMTOMNEHNjCKa Myprypa, Te NOCsIe Heycrnene NHMLKjanHe
Tepanuje of CTpaHe XxeMaTonora fJoHeTa ofJlyKa fa ce ypaamn
nanapocKorncka cniaeHektomuja. [lomeHyTa onepauuja je n3se-
[eHa Ha curypaH 1 eprKacaH HauviH, Mpy Yemy je utTpaornepa-
TUBHO AeTEKTOBaHa M yKNOHeHa akLiecopHa cniesnHa. Onepa-
TWBHW 1 NOCTOMNEPATUBHY TOK Cy NMPOTEKN 6e3 KomMnimKaumja.

DOI: https://doi.org/10.2298/SARH200223052M

[edVHNTVBHYU XCTOMATONOLLKM Haas3 je NOTBPAVO NPETXOAHO
MOCTaB/beHY XeMaTOSOLWKY AnjarHo3y.

3aKsbyyak JlanapockoncKku NpucTyn npefcTaB/ba cynepmopaH
nocTynak y AnMjarHOCTUYKOM 1y TepanunjckoM CMUCITy Kaga je 'y
NUTakby XMPYPLLKO YKNarbatbe akLecopHe cnesuHe. Yaumajyhuy
0031p [0 Cafia MMTepaTypHO NpefcTaB/beHe 1 JoKkasaHe npep-
HOCTV OBOT MPUCTYNA, YaK 1 Yy Cyyajy AnjarHOCTUYKNA 1/vunn
VHTpaonepaTvBHO NpesuheHe akLecopHe cre3nHe Unm ge Hogo
OTKpVIBEHe Noc/e onepaLiuje, He Tpeba Aa MOCTOjU AneMa Koju
XUPYPLLKY NpUCTYN Tpeba NpYMeHNUTN.

KrbyuHe peun: cnesunHa; akLiecopHa cesnHa; lanapockonuja;
cnneHekToMuja
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SUMMARY

Numerous limitations and side effects of standard anticoagulants require administering new anticoagu-
lant drugs. New peroral anticoagulants of Factor Xa inhibitor group have more advantages, the key ones
being: substantial reductions in specific nutrition limitations and drug interaction, no need for routine
laboratory monitoring and greatly improved therapy predictability. Rivaroxaban, a selective peroral Factor
Xa inhibitor is more effective compared with enoxaparin for venous thromboembolism (VTE) prophylaxis
in major orthopedic interventions. Though several single trials demonstrated no difference in hemor-
rhagic complications, certain meta-analyses with rivaroxaban showed a higher incidence of hemorrhage.
Apixaban, a peroral reversible inhibitor of factor Xa approved for the prevention of VTE, compared with
European-approved doses of enoxaparin has the efficacy almost equal to the North-American-approved
enoxaparin doses without a significant difference in bleeding rates, though ADVANCE | study points
towards lower bleeding rates in patients treated with apixaban.

To clarify the contradictory results of the recent meta-analysis related to the comparison between the
stated factor X inhibitors and various comparator enoxaparin regimens as well as related to the risk for
symptomatic PTE and total bleeding events following major orthopedic surgery, new research will be
required. Specificities of rivaroxaban and apixaban, already constituting, according to modern recom-
mendations, an integral part of the VTE prophylaxis protocols after major orthopedic interventions, will
enable the establishment of personalized protocols aimed at developing an improved safety profile of

each individual patient.

Keywords: prevention; venous thromboembolism; rivaroxaban; apixaban

INTRODUCTION

Prevention of venous thromboembolism (VTE)
as a common denominator of deep vein throm-
bosis (DVT) and/or pulmonary thromboem-
bolism (PTE) as a significant cause of vascular
mortality, posttromboflebitis syndrome, chronic
thromboembolic pulmonary hypertension, re-
current VTE has great medical, social, and eco-
nomic significance [1-4]. Like unfractionated
heparin (UFH) low molecular weight heparins
(LMWH) reduce the risk of VTE at least 60%
compared to patients without thromboprophy-
laxis, but are not convenient for outpatients as
they require subcutaneous administration [5, 6].
The incidence of heparin thrombocytopenia, as a
serious adverse effect of the applied anticoagulant
therapy, is approximately 3-5% in patients treat-
ed with UFH in orthopedic surgery and about
0.9% in patients treated with LMWH [7-12].
Oral anticoagulant therapy with vitamin K
antagonists (VKA) has many limitations: unpre-
dictability of action, narrow therapeutic window,
delayed onset of action, postponed action after
discontinuation of therapy, numerous interac-
tions with food and drugs, variable therapeutic

effects, and a relatively small percentage of pa-
tients in the predicted therapeutic range [13].

The use of heparin anticoagulants is also re-
stricted by the necessity of parenteral adminis-
tration, the risk of heparin thrombocytopenia
with possible potentially endangering throm-
boses and osteoporosis [14].

In spite of the use of standard, recommended
prophylactic anticoagulant regimens with low
doses of UFH as well as LMWH, warfarin or re-
combinant hirudin, the incidence of DVT, con-
firmed by venography;, still ranges 16-30% [15].

Factor X is a well-targeted place for the ac-
tion of anticoagulant drugs and the primary
site of coagulation cascade amplification be-
ing positioned at the point of convergence of
the external and internal coagulation pathway
(Scheme 1) [16, 17]. Direct Xa factor inhibi-
tors such as rivaroxaban and apixaban are
not dependent on antithrombin and do not
inhibit only the free factor Xa but also factor
Xa bound to the complex of prothrombinase
on the platelet membrane, and therefore have
more advantages even in relation to indirect
Factor Xa inhibitors such as fondaparinux and
LMWH [16, 18].
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RIVAROXABAN

Pharmacotherapy group and Anatomical
Therapeutic Chemical classification

Rivaroxaban belongs to the BO1AF subgroup of direct fac-
tor Xa inhibitors within the BO1A group of antithrombotic
drugs [19].

A brief history of the drug

The synthesis of rivaroxaban was achieved under the pro-
gram “Factor Xa” launched in 1998 by Bayer [20]. In the
group of new direct factor Xa inhibitors, rivaroxaban was
tirstly approved for clinical use in the prevention of VTE
in adults undergoing total knee replacement (TKR) and
total hip replacement (THR) in 2008 in the EU and Canada
[20]. The Food and Drug Administration (FDA) approved
rivaroxaban for the prevention of DVT in patients under-
going TKR and THR in 2011 [20].

Pharmacodynamics
Mechanism of action

Rivaroxaban is a highly selective, direct Xa factor inhibitor
with oral bioavailability. Rivaroxaban blocks the free factor
Xa and the clot connected factor Xa as well as the activ-
ity of the prothrombinase complex [18]. The inhibition
of factor Xa interrupts the intrinsic and extrinsic cascade
pathway of blood coagulation, preventing the formation
and development of thrombus. Rivaroxaban does not in-
hibit thrombin and has no effect on platelets.

Pharmacokinetics

Rivaroxaban causes dose-dependent inhibition of factor Xa
and achieves its maximum effect after 1-4 hours following
administration [2]. Bioavailability is high, 80-100%.

Due to reduced absorption of rivaroxaban in the distal
gastrointestinal tract, the administration of the drug dis-
tal to the stomach is avoided [21]. The presence of food
delays, the time until the maximum concentration of the
drug (T_ ) is reached and increases the maximum drug
concentration (C_ ) and the area under the curve (AUC)
at a dose > 10 mg [22].

Distribution of rivaroxaban is achieved by binding to
albumin in 92-95%, and the volume of distribution is 50
liters [21]. The drug cannot be eliminated by hemodialysis
due to a high degree of binding to plasma proteins [18].

Biotransformation and elimination: two thirds of the
applied drug undergo metabolic degradation, with renal
and fecal elimination equally. A third of the administered
dose is excreted unchanged in urine following active renal
secretion [21].

Metabolism of rivaroxaban is mediated by CYP3A4/5
and CYP2]2 isoenzymes and CYP-independent mecha-
nisms. Rivaroxaban is a substrate for P-glycoprotein

(P-gp) [21].

‘ DOI: https://doi.org/10.2298/SARH200116063A
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After oral administration the half-life of the drug is 5-9
hours in the young, and 11-13 hours in the elderly [21].

Interactions

The bioavailability of rivaroxaban is increased with the
concomitant use of CYP3A4/P-gp inhibitors, such as
ketoconazole or HIV protease inhibitors (e.i. ritonavir),
which may cause higher concentrations of rivaroxaban and
hemorrhage and the concomitant administration of these
drugs may be considered contraindicated. Concomitant
use of strong CYP 3A4 inducers such as rifampicin, car-
bamazapine, phenytoin, St. John’s Wort can significantly
decrease the concentration of rivaroxaban and reduce its
anticoagulant effects [21, 22, 23].

Clinical pharmacology
Dosing and indications

Elective TKR and THR require the administration of 10
mg daily rivaroxaban for the primary prevention of VTE.
The initial dose is taken 6-10 hours after surgery. Recom-
mended thromboprophylaxis duration is five weeks for
THR and two weeks for TKR [21].

Efficacy

In Regulation of Coagulation in Orthopedic Surgery to Pre-
vent DeepVenous Thrombosis and Pulmonary Embolism
(RECORD) I-1II trials, rivaroxaban dose of 10 mg once daily
was compared to enoxaparin in a single daily dose of 40 mg,
while in the RECORD 1V trial enoxaparin at a dose of 30
mg twice daily was administered [24]. The occurrence of
DVT, symptomatic or venographically proven asymptomatic,
non-fatal PTE and all-cause mortality were registered as the
primary efficacy outcome, while the occurrence of major
bleeding was monitored as the primary safety outcome.

In the RECORD I, non-inferiority/superiority study
examining a group of 4591 patients with THR and treat-
ed with the anticoagulants 35 days, it was demonstrated
within the primary efficacy outcome that the listed ad-
verse events were registered at significantly lower degree
in patients treated with rivaroxaban 10 mg compared to
enoxaparin at a dose of 40 mg once daily (1.1% vs. 3.7%,
p <0.001) [24, 25]. Major episodes of VTE were also lower
in the group of patients treated with rivaroxaban compared
to enoxaparin (0.2% vs. 2.0%, p < 0.001). The incidence of
major bleeding did not significantly differ between groups
(0.3% and 0.1% respectively).

In RECORD II, superiority trial, performed on 2551
patients after THR, rivaroxaban at a dose of 10 mg was ad-
ministered for 31-39 days, and enoxaparin for 10-14 days.
Primary efficacy outcome was revealed in 2% of treated
patients with rivaroxaban compared to 9.3% treated with
enoxaparin (p < 0.0001), without significant difference in
bleeding [24, 25].

In the RECORD III, non-inferiority/superiority tri-
al, 2531 patients undergoing TKR were randomized to

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):613-620
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thromboprophylaxis with rivaroxaban at a dose of 10 mg
once daily and enoxaparin at a dose of 40 mg once daily
subcutaneously for 10-14 days in both groups. Within the
primary efficacy outcome, significantly lower incidence of
adverse events in patients treated with rivaroxaban com-
pared to those treated with enoxaparin (9.6% vs. 18.9%,
p < 0.001) was shown, with comparable rates of significant
bleeding [24, 25].

In the RECORD IV randomized non-inferiority/supe-
riority study, which examined 3148 patients after TKR,
unlike RECORD III study, the active comparator enoxa-
parin was administered in the dosage regimen of 30 mg
twice daily. The primary efficacy outcome was registered
in 6.9% of patients treated with rivaroxaban, as opposed
to 10.1% of those treated with enoxaparin (p = 0.012),
without significant difference in the incidence of major
bleeding (0.7% vs. 0.3%, respectively) [24, 25].Briefly, sin-
gle daily oral administration of rivaroxaban was more ef-
fective than enoxaparin in North American and European
doses in the prevention of VTE after major orthopedic
interventions [25].

For orthopedic patients who will not be operated hav-
ing various forms of immobilizations, the results of the
MAGELLAN and MARINER trials are of clinical impor-
tance [26, 27]. In the MAGELLAN study with hospital-
ized medically ill patients, rivaroxaban 10 mg daily was
non-inferior to enoxaparin 40 mg daily, while rivaroxaban
during 35 days was superior to enoxaparin (administered
for 10 days) for the prevention of VTE [26]. In the MARI-
NER study with medically ill patients at increased risk for
VTE, after discharge thromboprophylaxis with rivaroxaban
10 mg daily resulted in lower incidence of non-fatal VTE
compared to placebo (0.18% vs. 0.42%; HR 0.44; 95% CI,
0.22-0.89). Composite of symptomatic VTE or VTE-
related death and major bleeding rates were comparable
between rivaroxaban and placebo [27]. FDA approved
rivaroxaban 10 mg once daily in acutely ill, hospitalized
patients at increased risk of VTE, but not at high risk of
bleeding [28].

Safety of rivaroxaban administration

Cumulative analysis of all four RECORD studies registered
a greater incidence of significant (“major”) and clinically
relevant (“non-major”) bleeding in the rivaroxaban treated
group compared to enoxaparin [24]. In RECORD trials cal-
culation of bleeding did not include bleeding from the site
of surgery, although it may contribute to major bleeding,
wound infection, and the need for reoperation [23, 24].
Rivaroxaban was demonstrated to be more effective
than enoxaparin, but with a significantly higher rate of
major and clinically relevant “non-major” bleeding [25].
By reviewing 89 publications, rivaroxaban was found to
be non-inferior to enoxaparin in thromboprophylaxis
after major orthopedic surgery [18]. A meta-analysis of
eight randomized clinical studies with 15,596 patients after
elective hip and knee surgery showed that patients treated
with rivaroxaban had a lower rate of VTE and a lower
overall mortality by 44% (RR 0.56; 95% CI 0.39-0.80)

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):613-620

compared to enoxaparin. However, prophylaxis with ri-
varoxaban caused an increased risk of major bleeding by
65% (RR 1.65; 95% CI 0.93-2.93) and clinically relevant
bleeding by 21% (RR 1.21; 95% CI 0.98-1.5), which was
not statistically significant [29].

Contraindications for the use of rivaroxaban are the fol-
lowing: hypersensitivity to the active substance, clinically
significant active bleeding, liver disease associated with
coagulopathy and clinically significant bleeding risk, renal
insufficiency defined by creatinine clearance < 15 ml/min,
concomitant therapy with anticoagulant drugs, pregnancy
and lactation [21, 24].

APIXABAN

Pharmacotherapy group and Anatomical
Therapeutic Chemical classification

Apixaban belongs to the BO1AF subgroup of direct factor
Xa inhibitors within the BO1A group of antithrombotic
drugs [19].

A brief history of the drug

Since 2007, the synthesis of apixaban has been achieved in
collaboration with Bristol-Myers Squibb and Pfizer [30].
It has been approved in Europe since 2012 for the pre-
vention of VTE after THR and TKR. The FDA approved
apixaban to reduce the risk of thrombosis after THR and
TKR in 2014.

Pharmacodynamics
Mechanism of action of the drug

Apixaban is an oral, selective, reversible, direct factor Xa
inhibitor that blocks the central protease of the coagulation
pathway of factor X, common for the intrinsic and extrinsic
pathway of the coagulation cascade. Apixaban inactivates
the free factor Xa, the clot-connected factor Xa and pro-
thrombinase complex, responsible for the conversion of
prothrombin into thrombin, thereby reducing the forma-
tion of thrombin, but not affecting the existing levels of
thrombin [31]. Apixaban incompletely inhibits thrombin
production by reversibly binding to factor Xa, allowing
the formation of a small amount of thrombin needed for
the physiological regulation of haemostasis. Consequently,
apixaban has a lower risk of bleeding compared with direct
thrombin inhibitors [31].

Pharmacokinetics

After oral administration, the maximum concentration of
apixaban is achieved after 3-4 hours, and stable concentra-
tions are expected on the third day. Absolute bioavailability
is around 50% for doses up to 10 mg [32]. Food intake does
not affect AUC or C__of apixaban at a dose of 10 mg, thus
the drug can be administred regardless of the meal [32].

www.srpskiarhiv.rs ‘
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Apixaban is 87% bound to plasma proteins, and the volume
of distribution is 21 L (Table 1) [32].

Table 1. Pharmacokinetic characteristics of new anticoagulant drugs

Characteristics RIVAROXABAN APIXABAN

. High bioavailability | Medium bioavailability
Absorption 80-100% 50%
Half-life 5-9 h*/11-13 h** 12h (8-15h)
Renal elimination 33% 27%
Hepatic elimination 67% 73%

*generally in young healthy individuals
**generally in the elderly

It is eliminated by multiple pathways (urinary in 27%, non-
renal pathways in 73%, mainly fecal and by bile) [32]. The
drug metabolism is mediated by CYP3A4/5 and partly via
CYP1A2, 2C8, 2C9, 2C19, and 2]2 isoenzymes [32]. The
total clearance is 3.3 L/h and the half-life is 12 hours [32].

Intereactions

Multiple elimination pathways suggest that the potential
for the interaction of apixaban and other drugs is relatively
low [31]. The concomitant use of potent CYP3A4 and P-gp
inhibitors, such as azole antimycotics (e.i. ketoconazole,
itraconazole, etc.) and HIV protease inhibitors (e.i. ritona-
vir) are not recommended, while inducers such as phenyt-
oin, carbamazepine, phenobarbital and St. John’s wort can
be used with increased caution because they decrease the
plasma concentration of apixaban and reduce its effect [31].

Clinical pharmacology
Dosage and indications

Apixaban is indicated for primary VTE prophylaxis after THR
and TKR at a dose of 2.5 mg twice a day, with a first dose
intake 12-24 hours after surgery. The recommended therapy
after THR is 32-38 days, and after TKR 10-14 days [32].

Efficacy

ADVANCE-I (Apixaban Dose Orally vs. ANtiCoagula-
tion with Enoxaparin), a randomized non-inferiority study
performed in 3195 patients after TKR, compared the ad-
ministration of apixaban at a dose of 2.5 mg twice daily
to enoxaparin 30 mg twice a day during 10-14 days. The
incidence of total VTE and all-cause mortality (primary
efficacy outcome) was comparable in both investigated
groups with a similar frequency (9% vs. 8.8%) [24, 25].

In the ADVANCE II randomized non-inferiority study
involving 3057 patients after TKR apixaban at a dose of 2.5
mg twice daily (initiated 12-24 hours after surgery) was
compared to enoxaparin in European doses, 40 mg once
daily (introduced 12 hours preoperatively). The primary
efficacy outcome (total VTE and all-cause mortality) was
observed at a significantly lower rate in patients treated
with apixaban compared to enoxaparin (15.1% vs. 24.4%,
p = 0.001, respectively).

‘ DOI: https://doi.org/10.2298/SARH200116063A
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In ADVANCE III study, prophylaxis of VTE in patients
undergoing THR, primary outcome was registered in 1.4% of
patients treated with apixaban and 3.9% treated with enoxa-
parin in European doses of 40 mg daily (p < 0.001) [33].

Concerning the previous studies on the efficacy of apix-
aban in the prevention of VTE, one can conclude that the
superiority and comparable safety profile of apixaban ver-
sus European doses of enoxaparin (40 mg once daily) was
demonstrated, but apixaban was not effective enough com-
pared to the North American doses of enoxaparin (30 mg
twice daily) [25]. Efficacy of apixaban at a dose of 2.5 mg
twice daily in the prevention od VTE in patients undergo-
ing THR and TKR in ADVANCE II and ADVANCE III
were not followed by significant increase in the degree of
major and clinically relevant bleeding [34].

The results of the meta-analysis of Gémez-Outes et
al. [35], indicated that rivaroxaban had a significantly
lower risk of symptomatic VTE compared to enoxaparin
(RR 0.48; 95% CI; 0.31-0.75; p = 0.001); compared to in-
significant decrease with apixaban (RR 0.82; 95% CI; 0.41-
1.64; p = 0.57) and dabigatran (RR 0.71; 95% CI; 0.23-2.12,
p = 0.54), with more frequent clinically relevant bleeding
with rivaroxaban (RR 1.25; 95% CI 1.05-1.49, p = 0.01)
and dabigatran, but less often with apixaban (RR 0.82;
95% CI; 0.69-0.98; p = 0.03). Another meta-analysis with
20 studies and 38,507 patients demonstrated a risk of total
VTE significantly lower with apixaban (RR 0.62; 95% CI;
0.47-0.81, p = 0.001) and rivaroxaban (RR 0.7; 95% CI 0.6-
0.81, p < 0.001) compared to enoxaparin [36].

Risk of VTE and total mortality is significantly re-
duced by both rivaroxaban (RR 0.56; 95% CI 0.39-0.80,
p = 0.002), and apixaban (RR 0.63; 95% CI 0.42-
0.95; p = 0.03) [35]. When data obtained for total symp-
tomatic VTE were analyzed separately for symptomatic
DVT and pulmonary embolism, both rivaroxaban (RR 0.4;
95% CI 0.22-0.72; p = 0.002) and apixaban (RR 0.41;
95% CI 0.18-0.95; p = 0.04) significantly reduced the risk
of DVT [35].

In the meta-analysis of Gomez-Outes et al. [35], apixa-
ban significantly increased the risk of symptomatic PTE
following knee arthroplasty compared to enoxaparin (RR
2.56,95% CI 1.1-5.98; p = 0.03), unlike rivaroxaban show-
ing an insignificant trend in the reduction of symptomatic
PTE (RR 0.89; 95% CI 0.3-2.67, p = 0.84). However, meta-
analysis of Ma et al. [37] on six randomized studies with
13,790 patients pointed out that there was no significant
difference in the incidence of PTE after knee arthroplasty
between apixaban and enoxaparin, (RR 2.0; 95% CI, 0.97-
4.12, p = 0.06) as well as between apixaban and enoxaparin
in larger North American prophylactic doses of 30mg b.i.d.
(RR 1.65; 95% CI, 0.77-3.54, p = 0.2). In addition, the same
meta-analysis did not find significant difference between
rivaroxaban and enoxaparin in the incidence of pulmonary
embolism [37].

Safety profile of apixaban

The rate of all-bleeding and major bleeding of ADVANCE-I,
was lower in patients treated with apixaban compared to
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Figure 1. The mechanism of action of anticoagulant drugs

enoxaparin, with the difference even becoming significant
for composite of major and clinically relevant non-major
bleeding (2.9% vs. 4.3%, p = 0.03) [24, 25].

ADVANCE II and ADVANCE III study showed a compa-
rable rate of bleeding in the group treated with apixaban and
enoxaparin, also in the case of significant bleeding [23, 33].

The duration of prophylaxis with apixaban was con-
sistent with guidelines, 32-38 days after hip surgery and
10-14 days after knee surgery [33].

When compared to enoxaparin administered at a dose
of 30 mg b.i.d. subcutaneously and commenced 12-24
hours after surgery, in patients with elective hip opera-
tion in ADVANCE I study, apixaban showed that it did not
meet the criteria of non-inferiority compared to enoxapa-
rin but that it had a lower rate of bleeding [32]. ADVANCE
trials with apixaban included bleeding from the site of the
surgical incision [25].

The results of comparison between apixaban 2.5 mg
b.i.d. for 30 days and enoxaparin 40 mg q.d. for 6-14 days
in thromboprophylaxis of non-surgical patients (ADOPT
study — Apixaban Dosing to Optimize Protection from
Thrombosis), indicated that there was no statistically sig-
nificant difference in the rate of symptomatic DVT but
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showed significantly higher degree of major bleeding in
apixaban group [38].

When major and non-major clinically relevant bleed-
ing in patients treated with apixaban and enoxaparin are
analyzed separately, only trends towards fewer bleeding in
patients treated with apixaban are observed [38]. In com-
parison with enoxaparin, the risk of significant major or
clinically relevant non-major bleeding is higher with ri-
varoxaban (RR 1.52; 95% CI; 1.14-2.02, p = 0.004), while
comparable bleeding rates with apixaban and enoxaparin
were demonstrated after arthroplastic surgery [36, 39].

Apixaban is contraindicated in patients with allergy
to apixaban and substances present in the form of a final
drug, those with severe hepatic impairment followed by
coagulopathy and clinically relevant bleeding risk, and
clinically significant active bleeding [32, 33]. Apixaban
is not recommended in severe renal insufficiency with
creatinine clearance < 15 ml/min. Caution is advised in
patients with creatinine clearance of 15-30 ml/min [33].

The advantages of rivaroxaban and apixaban over

other drugs from the same Anatomical Therapeutic
Chemical group

www.srpskiarhiv.rs
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Oral administration is the advantage of rivaroxaban and
apixaban compared with indirect factor Xa inhibitors
(fondaparinux, LMWH and UFH) requiring parenteral
administration [31]. A lower number of interactions
with drugs and foods, the absence of the need for routine
laboratory monitoring and a more stable and predictable
therapeutic effect have advantages over VKA [13, 32]. Di-
rect inhibitors directly bind to the catalytic site of factor
Xa (rivaroxaban and apixaban), while indirect inhibitors
(fondaparinux, LMWH, and idraparinux) bind to anti-
thrombin and potentiate antithrombin mediated anti-Xa
activity [31].

Section from the guidelines for the prevention of
vte with focus on Rivaroxaban and apixaban

In addition to the previously known drugs (i.e. VKA,
LMWH), apixaban, dabigatran, rivaroxaban and fondapar-
inux are recommended for patients undergoing elective
knee arthroplasty at least 10-14 days and for elective hip
artoplasty 35 days optimally, according to American Col-
lege of Chest Physicians guidelines, Thrombosis Canada
and National Institute for Health and Care Excellence
guidelines [23, 40, 41].

The development of anticoagulant drugs of higher
quality enables, depending on the characteristics of the
patients and the particular pharmacokinetic properties
of each drug, better therapy individualization than before
the appearance of new anticoagulants. The most important
pharmacokinetic characteristics of these new anticoagulant
drugs are provided in Table 1 [21, 32, 42, 43].

In the event of moderate bleeding caused by the use of
apixaban and rivaroxaban, local hemostasis measures and
standard general hemorrhage measures with supstitution
of certain blood products are taken. In case of a life-
threatening bleeding for patients treated with rivaroxaban
and apixaban, andexanat alfa, a first-in-class recombinant
modified factor Xa protein, has been approved in Europe
and the USA for reversal of anticoagulant activity [44,
45]. Currently, the use of andexanet alfa is limited due
to the availability and cost. Prothrombin complex con-
centrate, activated prothrombin complex concentrate,
and recombinant activated factor VIIa may be also ad-
ministered [45].
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MpeBeHuuja BeHCKOr TpoMboembonnsama puBapokcabaHom 1 anukcabaHom y

OpTONeACKOj XMpYypPruju

Hebojwa AntoHujeBuh'?, Bnagumup Karbyx'?, MBaHa Knekosuh?, Jbybuua JoaHosuh? Muogpar Bykuesuh'*,

Munax AnoctonoBuh'»
'YHuBep3utet y beorpapy, MeguumHcku dakynter, beorpag, Cpbuja;

2KnuHnukn ueHTap Cpbuje, KnuHuka 3a kapauonorujy, beorpag, Cpbuja;
*Cpnicka akagemuja Hayka 1 ymeTHocTi, On6op 3a KapamoBackynapHy natonorujy, beorpag, Cpbuja;

*KnnHnuKo-60nHMYKM LieHTap 3emyH, beorpag, Cpbuja;
VIHCTUTYT 3a opTOneacKy xupyprujy ,barbuua’, beorpag, Cpbuja;

CAXETAK

BbpojHa orpaHunyemna 1 HexerbeHa fejcTBa CTaHAAPAHNX aHTK-
KoarynaHTHUX flekoBa Hamehy noTpeby 3a NPUMeHOM HOBUX
AHTUKOArynaHTHUX nekoBa. [lepopanHu aHTUKoarynaHTHM fe-
KOBMU U3 rpyne nHxubrTopa daktopa Xa vmajy BuLLE MPEAHOCTH,
0[] KOjUX Cy HajBaXXHWje HEMOCTOjatbe NOCeOHNX OrpaHnYera
Y UCXPaHW, 3Ha4YajHO Makby Bpoj MHTEppeaKLmja ca NIeKOBMMa,
PYTMHCKa NpuMeHa 6e3 nocebHor 1abopaTopmjcKor MOHWTO-
pVHra, CTabUAHWjW 1 NPeAUKTabUIHM|U Tepanujcki edpekart. Pu-
BapOKcabaH, CeNeKTUBHY NepopanHu MHXnbutop daktopa Xa,
edyrKacHUj» je of eHoKcamaprHa y Npodunakcy BEHCKOT TPOM-
60emb0nM3Ma Npy BENIMKUM OPTONEeLCKUM UHTEPBEHLMjaMa.
W nopeg Tora WTO NojeanHe CTyAuje HaBoAe Aa HeMa pasinke
Y HaCTaHKy XemMoparujckux Komnavkauuja, ogpeheHe meTa-
aHanu3e ca prBapokcabaHom nokasane cy Behy yyectanoct
xemoparuja. AnvkcabaH, nepopanHu peBep3n6UIHN UHXMOUTOP
dakTopa Xa, nokasao ce eprkaCHUjIM y MpPeBeHLjV i BEHCKOT
Tpomboembonr3ma y ofHOCY Ha €BPOTCKE J03e EHOKCanapyiHa,
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a roToBo je noAjefHaKko eduKacaH Kao ceBepHoOaMepuyKe fose.
Hucy ytBpheHe 3HauajHuje pa3nuike y cTeneHy KpBapera, Maja
ctyamja ADVANCE-I yka3syje Ha Makby y4ecTanocT KpBapeha Kog,
OHVIX JIeYeHuX annkcabaHom. Pagu pasjalimera KoHTpagm-
KTOPHWX pe3ynTaTa y HOBWjUM MeTaaHan13ama y OAHOCY Ha Mno-
pehere HaBeAeHVX MHXMbUTOPa dakTopa X 1 pasnuunTux pe-
XKMa KOMMapaTopa eHOKCanapuHa, Kao 1Yy OBHOCY Ha pU3KK 3a
cumnTomaTcku ninyhHy Tpomboembonmsam v yKynHa KpBapera
noce BeNUKKX OPTONeACKYX onepaLiuja, buhe HeonxopgHa HoBa
UCTpaxuBatba. CneLndnyHoCTY priBapokcabaHa v anmkcabaHa,
KOju Npema caBpemMeHUM npernopykama Beh UrHe cactaBHU A€o
NpOoToKoMa Npodunakce BEHCKOT TPOMO0eMO0N3Ma Y BENMKUM
opTonencKnM UHTepBeHUMjama, omoryhuhe ycnoctaBbatbe
nepcoHann3oBaHyX NPOTOKONa Kako 61 ce ycnocTaBro 6orbu
CUTYPHOCHU NPodUN KOA CBaKoT 60NeCHUKa.

KrbyuHe peun: npeBeHUmja; BEHCKI TpoMboeMbonv3am; pu-
BapoKcabaH; anukcabaH
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SUMMARY

Introduction Otosclerosis is a disorder of the bone labyrinth and stapes resulting in conductive hearing
loss. The genetic basis of otosclerosis still remains unknown.

We aimed at reporting a comprehensive review of up-to-date knowledge on genetic basis of otosclerosis.
Methods Narrative literature review was undertaken to summarize the data about genetics of otosclerosis.
Results Genetics of otosclerosis has not been studied extensively and the literature on this topic is
scarce. However, knowledge of genetic basis of otosclerosis is recently increasing. We have presented
an overview of the knowledge of association of genetic markers with otosclerosis, gained from linkage
analyses, candidate-gene studies, and modern high-throughput genomic studies.

Conclusion Due to its complex pathophysiology, otosclerosis is not a disease whose genetic base will
be easily understood. Multiple omics analysis and bioinformatics will lead to elucidation of genetic basis
of otosclerosis.

Keywords: otosclerosis; genetics; linkage analyses; candidate-gene studies; high-throughput genomic

studies

INTRODUCTION

Otosclerosis is a disorder of the bone labyrinth
and stapes known to affect only humans. Un-
like all other bones in the body, the human
otic capsula undergoes very little remodeling
following development. Otosclerosis is a pro-
cess of pathologic remodeling within a bone
that is normally refractory to remodeling. The
foci of otosclerotic bone are silent clinically,
until the movement of stapes is impaired by
invasion of the stapediovestibular articulation.
Otosclerosis is a disease of inflammatory char-
acter where there is abnormal bone production
in the otic capsule and around the base of the
stapes. It is one of the most common causes of
conductive hearing loss [1]. Its etiology is not
fully understood. Some of the proposed causes
are genetics, viral diseases and autoimmune
reactions [2]. Among viral agents, measles are
prominent.

The primary symptom produced by the oto-
sclerotic lesions is conductive hearing loss, usu-
ally bilateral, with the onset between the age 20
and 30 years. The magnitude of the hearing loss
is directly related to the degree of fixation of the
stapes’ footplate [3]. The patients with otoscle-
rosis may also exhibit vestibular disturbance.

Some studies have demonstrated the effect
of vitamin D deficiency and of some heavy met-
als, especially calcium, on the progression of
otosclerosis [4]. Therefore, it is speculated that
dietary regime for patients with otosclerosis

could be based on fruits and vegetables con-
taining specific nutrients [5].

Surgical treatment, such as stapedectomy;,
is used in the treatment of otosclerosis, but the
disease can also be managed through hearing
amplification with hearing aids [6].

The genetic cause underlying otosclerosis
development still remains unknown. The fact
that otosclerosis affects multiple members
in large families indicates its strong genetic
foundation. Also, sporadic forms of otosclero-
sis have been identified. Linkage analysis have
been used to identify genetic loci/genes respon-
sible for otosclerosis in families segregating an
autosomal dominant form of the disease [7]. So
far, eight genetic loci have been mapped, desig-
nated OTSCI-5, OTSC7-8 and OTSCI0 loci [8,
9]. Although a genetic cause is evident in oto-
sclerosis, none of the genes involved in otoscle-
rosis development have been proven in these
loci. Several genetic association studies have
been conducted to determine genetic back-
ground of the sporadic forms of otosclerosis.
Quite a few genes and molecular pathways have
been implicated in otosclerosis development,
playing roles in bone metabolism, immune
system, inflammation, and endocrine system
[8, 10, 11, 12]. Candidate gene studies were
directed by considering physiologic processes
that could be important for otosclerosis devel-
opment. For that purpose, genes and proteins
involved in bone remodeling were among the
first to be analyzed [12-15]. Also, the “building
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Table 1. Candidate genes associated with otosclerosis
Gene Full name of the gene Protein function Type of the study Reference
strengthens and supports many tissues in the body,
COL1A1 Type | collagen A1 including cartilage, bone, tendon, skin, and the white association study [16]
part of the eye (the sclera)
case control studies [17,18,31,32,33]
encodes the pro-alpha2 chain of type | collagen
COL1A2 Type | collagen A2 whose triple helix comprises two alphal chains and case control study [32]
one alpha2 chain
encodes the alpha-1 chain of type Il collagen, a animal studies. case
COL2A1 Type Il collagen A1 fibrillar collagen found in cartilage and the vitreous ! [34, 35]
reports
humor of the eye.
central component of the renin—angiotensin system
Andiotensin convertin (RAS), which controls blood pressure by regulating
ACE 9 anzvme 9 the volume of fluids in the body. It converts the case control studies [36, 37]
Y hormone angiotensin | to the active vasoconstrictor
angiotensin Il
component of the renin-angiotensin system (RAS), a
AGT Angiotensinogen hormone system that regulates blood pressure and case control studies [30, 36]
fluid balance
hormone that may act on the central nervous system
ATII Angiotensin-Il to regulate renal sympathetic nerve activity, renal case control study [38]
function and blood pressure
ATIIR Angiotensin-Il receptor receptor for angiotensin-I| case control study [38]
RELN Reelin extracellular matrix protein ger.‘°’7‘e‘w'd9 [41]
association studies
case control study [13,15, 29, 42, 43]
TGFB1 Transforming growing multifunctional cytokine family case control studies [12-15, 29]
factor beta 1
BMP2 Bone morphogenenc multi-functional grpwth factors that belong to the case control studies [12-15]
protein 2 transforming growth factor beta
BMP4 Bone morpljogeneﬂc multi-functional grgwth factors that belong to the case control study [12-15]
protein 4 transforming growth factor beta
Serpin peptidase pigment epithelium-derived factor - potent inhibitor family study - whole
SERPINF1 VI . : h [44]
inhibitor, clade F of angiogenesis exome sequencing
D46 Cluster ofdlffergntlanon measles virus receptor, transmembrane case control study 40]
cell surface antigen 34 phosphoglycoprotein
HLA-B40 | Human leukocyte antigen | human leukocyte antigen (HLA) proteins complex case control study [39]

blocks” of the skeletal system have been legitimate candi-
dates for investigation [16, 17, 18].

We aimed at reporting a comprehensive review of up-
to-date knowledge on the genetic basis of otosclerosis.

SEARCH STRATEGY

We used an approach characteristic for a narrative review,
consisting of critical analysis of the literature published in
electronic or paper-based journal articles. We searched
the PubMed database from 1980 to December 2018 us-
ing the terms “otosclerosis” AND “gene” OR “genetic” OR
“familial” [19]. Studies were identified from the titles and
abstracts by the primary reviewers (BZ, JG) and the sec-
ondary reviewer (SP). The ethical norms of the Declaration
of Helsinki were followed.

GENETIC BASIS OF OTOSCLEROSIS: AN OVERVIEW

Here we present an overview of the knowledge of asso-
ciation of genetic markers with otosclerosis, gained from

‘ DOI: https://doi.org/10.2298/SARH200306026Z

the association studies of genetic markers and otosclerosis
using diverse methodology, starting from linkage analy-
ses, through candidate-gene studies, to modern high-
throughput genomic studies, such as genome-wide asso-
ciation studies (GWAS), microarray, and next generation
sequencing (NGS).

LINKAGE ANALYSES

Linkage analyses have contributed to the identification
of genetic loci associated with otosclerosis. Eight genetic
loci have been mapped, designated OTSC1-5, OTSC7-8,
and OTSC10 loci. OTSCI locus was mapped on chromo-
some 15q25-q26 and contains 33 genes. It was identified in
large Indian and Tunisian families [20, 21]. OTSC2 locus
with 152 genes was located on chromosome 7q34-36 and
found in Belgian and British families [22]. OTSC3 locus was
mapped to 6p21.3-22.3 and identified in Cypriot and Tuni-
sian families [23]. This locus contains 488 genes and maps
to the major histocompatibility complex (MHC) locus. One
study revealed that the MHC locus have been associated
with otosclerosis in Greek patients with otosclerosis [24].

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):621-625
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OTSC4 locus comprising 74 genes was located on chromo-
some 16q21-23.2 and described in an Israeli family [25].
OTSC5 locus with 59 genes was defined in a Dutch family
and located on chromosome 3q22-24 [26]. OTSC7 locus
containing 66 genes was mapped to chromosome 6q13-16.1
and identified in a Greek family [27]. OTSCS8 locus with
24 known and 121 predicted genes was mapped in a Tuni-
sian family to chromosome 9p13.1-9q21.11 [28]. OTSCI10
locus was identified in a Dutch family on 1q41-44 chro-
mosome and it comprised 306 genes/predicted genes [9].
Loci OTSC6 and OTSC9 have been reserved by the Human
Genome Organization Gene Nomenclature Committee but
are still not published. Although a genetic cause is evident
in otosclerosis, none of the genes involved in otosclerosis
development have been proven in these loci.

CANDIDATE-GENE STUDIES

Additionally, several genes have been shown to be disease-
causing/disease-related for otosclerosis. Genes influencing
dysregulation of bone remodeling within the otic capsule
were investigated as otosclerosis has been identified as the
primary disorder of bone remodeling. Bone morphoge-
netic proteins (BMPs) and TGF-f1, members of the TGF-f3
superfamily, are critical regulators of bone turnover. These
proteins work as specific growth factors and also as inflam-
matory cytokines. Out of 20 different BMPs identified so
far, only BMPs 2-7 have a central role in the embryonic
endochondral bone development and later in new bone
formation and repair [13]. Elevated expression levels of
BMPs contribute to the increased bone turnover in active
phases of otosclerosis. A significant association between
clinical otosclerosis and variants in BMP2 and BMP4 genes
was demonstrated. However, it is concluded that rare vari-
ants in BMP2 and BMP4 are not a major genetic compo-
nent in the otosclerosis, at least in the German otosclerosis
population [14]. Nonfunctional variants influence reduced
downstream BMP signaling, namely phosphorylation of
Smad1/5/8 [14]. As for the other gene involved in the regu-
lation of bone turnover, TGF-f1, a significant association
between variants in TGF-f1 and clinically and histologi-
cally confirmed otosclerosis in Hungarian and in British
populations was found [15, 29].

Type I collagen COLIA1I gene was already shown to be
involved in the development of osteogenesis imperfecta, a
disease similar to otosclerosis by its major characteristics,
namely conductive hearing loss [30]. An American study
demonstrated a significant association of otosclerosis and
COL1A1 [16]. The same group further revealed a signifi-
cant association between clinical otosclerosis and the Sp1
binding site variant in the first intron of COLI1AI [17]. A
replication study on German patients with otosclerosis
identified haplotypes including the Sp1 binding site vari-
ants associated with otosclerosis [18]. A significant asso-
ciation between otosclerosis and COL1A1 were addition-
ally confirmed in Egyptian, Turkish, and Tunisian studies
[31]. Despite finding that in Spanish samples of 100 cases
and 100 matched controls the previous findings were not
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replicated [32], results of a comprehensive meta-analysis
are supporting the fact that COLIAI and otosclerosis have
been strongly associated [33].

Variations in COL1A2 gene could indirectly influence
COL1A1, thus possibly impacting otosclerosis as well. A
German study showed that some of the COL1A1 otoscle-
rosis-associated variants alter binding of transcription fac-
tors that regulate transcription of COLIA2 [18]. They have
confirmed that targeted deletion of COL1A2 in the mouse
model leads to a mild conductive hearing loss. However,
a Spanish group found no evidence in favor of COL1A2
genes association with otosclerosis [32]. Type II collagen,
the main collagen of cartilage, is encoded by the COL2A1
gene. Autoreactivity to COL2A1 was proposed as a cause
of otosclerosis [34]; nevertheless, this finding has been
revisited [35].

Association with genes in the renin-angiotensin-aldo-
sterone system and otosclerosis was also demonstrated
[36]. Variants in angiotensinogen gene (AGT) and angio-
tensinogen converting enzyme gene (ACE) in a French-
Caucasian cohort were related to higher plasma concen-
trations of ACE and also associated with a higher risk of
otosclerosis development. A replication study done in a
larger Belgian-Dutch population was unable to confirm
these findings [37]. Also, four members of the activation
pathway of AGT cascade were not expressed at protein
level in otosclerotic stapes footplates [38]. However, it is
possible that other variants in renin-angiotensin-aldoste-
rone system could be associated with otosclerosis.

Class I MHC has been described in otosclerosis when
OTSC3 was mapped and the frequency of HLA-B40 was
significantly lower in patients with otosclerosis than in
healthy blood donors [28, 39].

Additionally, an environmental factor, namely persis-
tent measles infection, was implicated in the development of
otosclerosis [2]. A novel splice variant in the CD46 receptor
gene was detected and a potential association between mea-
sles virus infection and otosclerosis was demonstrated [40].

HIGH-THROUGHPUT GENOMIC STUDIES

Genomic studies performed using high-throughput meth-
odology are not numerous, but their contribution to the
elucidation of the genetic basis of otosclerosis is significant.
One of these studies represents the first successful genome-
wide association study for a hearing impairment [41].

A genome-wide association study recognized a signifi-
cant association of the RELN gene, coding for an extracel-
lular matrix protein important in brain development and
synaptic plasticity, and the pathogenesis of otosclerosis
[41]. This association was observed in various European
and non-European populations [29, 42, 43]. Nevertheless,
variants in the RELN gene might be associated with a spe-
cific otosclerosis-like phenotype, clinically not distinguish-
able from otosclerosis [38]. The RELN gene is not actively
expressed in adult stapes footplates and further studies are
needed to determine the role of RELN in the pathophysiol-
ogy of otosclerosis [13].
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A whole-exome sequencing study in four families with
inherited otosclerosis identified several rare heterozygous
SERPINFI (serpin peptidase inhibitor, clade F) variants
suggesting that it may be a common pathogenic pathway
in the otosclerosis development [44]. SERPINFI gene en-
codes PEDF (pigment epithelium-derived factor), which
is shown to be involved in the regulation of bone density
and inhibition of angiogenesis.

The review of the literature that covers candidate genes
associated with otosclerosis is presented in Table 1.

CONCLUSION

Otosclerosis is a complex genetic disorder, without a clear-
ly defined genetic basis. Genetics of otosclerosis has not
been studied extensively and the literature on this topic is
scarce. High-throughput methodology, such as NGS, has
transformed genetic and biomedical research, enabling
genetic profiling of each patient. Nowadays, it is widely
used for diagnostics, monitoring, and administering ap-
propriate molecular-targeted and gene therapy for many
diseases. As for research, NGS has become a powerful tool
in GWAS. It contributes to the discovery of new disease-
causing and disease-related genetic markers of complex
rare diseases, which could be implemented in clinical prac-
tice [45]. Using NGS in families affected by otosclerosis,
analyzing disease-affected and disease-nonaffected family
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members, sharing the same genetic background, can add
to understanding the molecular basis of the disease [46].

However, due to its complex pathophysiology, oto-
sclerosis is not a disease whose genetic base will be easily
understood. High-throughput genotyping will provide a
vast amount of data, but more effective data analysis tools
are missing [47, 48]. Databases that contain genomic vari-
ant data, collected using the microattribution approach
principle, could assist in elucidating the genetic basis of
complex rare diseases [49, 50]. Unquestionably, bioinfor-
matics is a bottleneck of research in finding reliable genetic
associations with otosclerosis. Also, gene-gene and gene-
environment interactions should be considered. Multiple
omics analysis, including epigenomics, transcriptomics,
proteomics and radiomics, together with powerful bio-
informatics will eventually lead to implementation of
the knowledge on genetic basis of otosclerosis in clinical
practice.
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CAXETAK

YBop OTtocknepo3sa je nopemehaj KolTaHe Kancyne faBuprHTa
W CYLUHUX KOLYKLA YBa, KOjU AOBOAM [0 rybuTtka cnyxa 36or
HemoryhHocTy npoBohetba 3ByKa. [eHeTVuKM y3poK oToCKIe-
po3e je Hermo3Har.

Linsb oBor papa je 610 fa ce caunHu cBeobyxBaTHU Npernen,
CaBpPEMEHNX Ca3Hatba O FeHETUYKOj OCHOBW OTOCKNEPO3e.
MeTtopae 3a nprka3s nofjaTtaka o0 reHeTULM OTOCK/IepO3e KO-
puvwheH je HapaTUBHW Nperneq nuTepaType.

Pesyntatu [eHeTMKa OTOCK/IEPO3€ HMje MHOrO 13y4yaBaHa u
NUTePaTypPHN NOJALIM O FeHETUYKOj OCHOBU OTOCKNEepo3e Cy
ocKyaHU. MehyTum, y HoBMje Bpeme, MPoLUrpyjy ce 3Hatba O
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reHeTUYKoj OCHOBM oTocKnepo3e. OBAe je NpuKasaH npernes
3Hatba 0 acoLujaLujy reHeTUYKNX MapKepa 1 OTOCKepo3e,
Koja Cy pe3ynTaT aHann3a reHeTMyKe NoBe3aHoCTy, Kao 1 aco-
LMjaTMBHWX CTyAMja reHa KaHAmaaTa 1 cBeobyxBaTHUX aHanu3a
reHoma.

3akspyuak OTocknepo3a 360r CBoje KOMMIEKCHOCTU Huje 60-
nect unja he reHeTMUYKa OCHOBa 6UTY laKo pacBeT/beHa. AHa-
n3e oMUKa 1 buonHdopmatrka he fonpuHeTU pasymeBary
reHeTNYKe OCHOBE OTOCKEPO3e.

KrbyuHe peum: 0TOCKIepo3a; reHeTUKa; aHann3a reHeTuuKe
MOBe3aHOCTV; CTyAMja reHa KaHauaaTa; ceeobyxBaTHa aHanmsa
reHoma
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Genotoxicity test methods — a tool for DNA and
chromosome damage biomonitoring

Nevenka Velickova, Misko Milev

Goce Delcev University, Faculty of Medical Sciences, Stip, Republic of North Macedonia

SUMMARY

Nowadays, life is highly influenced by intense growth of various industries, high levels of pollution, and
other environmental factors with harmful effects on human health. Therefore, cytogenetic monitoring is
essential for detection of changes in the structure of chromosomes, which occur because of the effects
of various genotoxic agents. In this review, we shall apprize the theoretical and experimental aspects of
several tests for assessment of genotoxicity in humans such as Micronucleus assay, Comet assay, Chromo-
somal aberrations assessment and Sister chromatid exchanges analysis. These methods are accepted by
the World Health Organization as standard tests for genotoxicological screening in humans. The methods
are sensitive and confirm the cellular genotoxic effects of various genotoxicants.

Keywords: genotoxicology; cytogenetic screening; biomonitoring; Micronucleus assay; Comet assay

INTRODUCTION

On a daily basis, humans are directly exposed to
various genotoxic agents of physical or chemi-
cal nature, both professionally and incidentally,
or they occur due to their different lifestyle,
habits, or addictions. Genotoxic agents, which
are present in our immediate surroundings,
represent a potential health risk for each exposed
individual, and increase the risk of various non-
communicable diseases, especially cancers. The
effect on each exposed individual depends on the
degree of exposure to a given factor, the way of
the genotoxicant is eliminated and the genetically
determined differences among individuals [1,
2, 3]. Some of the human genotoxicants come
as pollutants from technological processes or
from uncontrolled manufacturing of certain
chemical substances and their products [4-8].
Genotoxic substances that are present in vari-
ous manufacturing processes mainly represent
a direct hazard to the workers involved in the
process, as well as to local population in these
industrial areas. Agents that are produced during
manufacturing processes and that eventually enter
the composition of those products, represent a
potential health risk for a larger population,
which include the consumers of these prod-
ucts. This group of potentially genotoxic agents
includes acrylamide, organic solvents, organic
compounds of metals, and heavy metals. The
main features of genotoxic agents are essential
for understanding their toxic effects, as well as
the comprehension of the transport dynamics,
distribution, and excretion from the body [2,
8]. Genotoxic agents may be broadly classified
into factors of chemical nature (acrylamide,
polychlorinated organic compounds, pesticides,
organic solvents, and heavy metals) or factors of

physical nature [short-wavelength electromagnetic
energy such as ultraviolet radiation and ionizing
radiation (IR)]. IR is one of the main sources of
genotoxicity [2, 6]. Some genotoxic agents are
capable of damaging DNA due to their chemi-
cal and physical features. The harmful effects of
genotoxic agents for mutations induction do
not necessarily manifest in the organism that is
exposed to them, sometimes not even in the first
generation. Instead, these harmful effects can be
manifested in the following generations. There
is an evidence that long-term exposure to low
doses of certain genotoxicants induce changes in
the structure of chromosomes that would not be
phenotypically visible, but can be passed on to the
tuture generations. However, while high doses of
these agents are lethal or toxic, small doses are
cumulative, and mutagenic effects are activated
or manifested in the next generations [7, 8].
Genetic toxicology (or genotoxicology) studies
the impact of genotoxic agents on the process of
transmission of inherited traits, with particular
emphasis on the possible health effects. It also
studies the mechanisms of genetic damage, the
substances that cause it, and improves the meth-
ods and experimental models that can determine
such changes [7, 8, 9]. Potential changes in the
chromosomes include chromosome breakage
and rearrangement of the fragments as a result of
destruction of chromosomal structure [9, 10, 11].
Genotoxic effects of various agents can be detected
with several tests for genotoxicity assessment.
These tests have the ability to reveal damage in
the DNA molecule, as well as the changes in the
structure and the number of chromosomes, which
are extremely important for the transmission of
hereditary traits and are involved in induction of
carcinogenesis [9-17]. In genotoxicology there are
several available tests applicable on human cells.
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In this paper we apprize the theoretical and experimental
aspects of commonly used tests for assessment of genotox-
icity in humans such as Micronucleus Assay (MA), Comet
assay (CA), Chromosomal aberrations (CAs) assessment and
Sister chromatid exchanges (SCEs) analysis. Our aim is to
give a brief review of these genotoxicity testing methods, as
a tool for DNA and chromosome damage biomonitoring.

Micronucleus Assay (procedure and principles)

MA is widely used assay for measurement of DNA damage
and genotoxicity in the cells. Upon exposure to genotoxic
agents, the cell may be damaged and divided, and after that
it will form a small micronucleus in addition to the main
nucleus. To perform MA, venous blood sample is being
collected in heparinized blood collection tubes. In our
laboratory, we follow the blood culture protocol according
to Fenech [13]. After 44-hour-long incubation of the cells,
Cytochalasin B is added to each culture to block cell cyto-
kinesis, and cultures are re-incubated at 37°C for further
28 hours. Cytochalasin B blocks the cytokinesis because
it inhibits actin assembly and thus prevents separation of
daughter cells after mitosis, leading to formation of binucle-
ated cells. Treatment with Cytochalasin B ensures that only
the cells, which were divided, are scored. After 72 hours of
cultivation, cells are harvested, fixated, and fixed lympho-
cytes are stained by Giemsa, and finally examined with light
microscopy (x40 and x100). Micronuclei are independent
chromatin structures, completely separated from the core.
They are created as a result of condensation of acentric
chromosome fragments or whole chromosomes that failed
to incorporate into the core of the newly formed nuclei.
The average size of micronuclei may vary from 1/3 to 1/16
of the nucleus size. The appearance, as well as the number
of micronuclei is an important quantitative biomarker for
DNA damage, resulting from various genotoxic agents in
vitro or in vivo [13, 16-21]. During the examination of the
microscopic slides it must be taken into account, not to score
binucleated cells with irregular shapes or with two nuclei
different greatly in size, neither should binucleated cells
be confused with poorly spread multi-nucleated cells [22].

The micronuclei are scored as positive if they are distin-
guishable from the two main nuclei, in case if they are less than
one-third the size of the main nuclei, and if they have similar
staining intensities to the main nuclei. Cells with irregularly
shaped nuclei, more than two nuclei, and those with nuclei
of different sizes in a single cell, should not be scored [13, 18].

The number of micronuclei per binucleated cells provides
a measure of chromosome breakage. Micronuclei are gener-
ated due to exposure to genotoxic agents, especially IR [6,
23]. Increased formation of small and large micronuclei, as
an indicator of chromosomal instability, has been found in
medical workers who are professionally exposed to IR [24].

Comet Assay (procedure and principles)
The Comet Assay (CA) is rapid and sensitive procedure for
quantification of damage and repair of DNA molecules at

the level of individual cells [12, 25, 26, 27]. This method is
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sensitive in detecting low levels of DNA damage (measuring
DNA strand breaks) in the cells with absence of mitotic
activity. The method does not require a large number of cells
per sample, it is inexpensive, relatively easy to apply, and is
widely used as a genotoxicity test. However, it is considered
optimal for genotoxic effects detection on various agents.
The cells embedded in agarose gel on a microscope slide
are lysed with detergent and high salt to form nucleoids
containing supercoiled loops of DNA linked to the nuclear
matrix [5, 12]. Nucleoids are subjected to electrophoresis,
resulting in formation of structures, which resemble comets.
The former cell nucleus, which does not migrate, and the
broken fragments stretched in the electric field, forms the
“head” and the “tail” of the comet, respectively. The method
itself was named after the characteristic appearance of the
nucleoids. The intensity of the comet tail relative to the head
reflects the number of DNA breaks. This is due to loops,
which contain a break and become free to extend towards
the positive charged electrode (anode). Shorter DNA frag-
ments travel faster through the gel, because of the difference
in molecular weight. For better understanding of the results
from the CA it should be taken into consideration that the
tail of the comet is formed by DNA loops attached to the
nuclear matrix while cut-off fragments leave the nucleus
and could not be observed [12, 25, 26]. In addition, the
results by Georgieva et al. [28] are the principle proof that
Comet assay may be used for studying the higher-order
chromatin structures at a single-cell level. Most often, the
gel electrophoresis is followed by fluorescence microscopy
in order to visualize the migration of the damaged DNA.
Fluorescent microscope connected to a computer, and a
special computer software, are used to measure several im-
portant parameters of the comets, including their tail length
and the percentage of DNA in the tail (tail intensity). The
comet tail length reflects the size of the DNA fragments and
the level of damage. The tail intensity indicates the portion
of the genome that is affected by the damage [25, 26]. In
literature, the most commonly mentioned embodiment of
CA in alkaline conditions is the method by Singh et al. [29].

In the genotoxicological research, two versions of CA
are widely used: the neutral method for detection of DNA
double-strand breaks, and the alkaline method, which
detects DNA single-strand breaks and alkali-labile le-
sions [25]. In addition to the staining with fluorescent
dyes (propidium iodide, ethidium bromide, SYBR Green
and others), the comets can be also stained with the silver
staining method [30, 31, 32]. Therefore, the comets can be
visible on a conventional microscope, which is an impor-
tant advantage for some laboratories. However, after the
fluorescence staining, the agarose gels could be dried and
re-stained with silver, for their documentation and future
analyses. Nadin et al. [32] also described modifications of
the silver staining method, which significantly increases the
sensitivity/reproducibility of CA and preserves the comets
for long periods. In 2014, Osipov et al. [33] reported that
DNA comets can also be visualized and analyzed using
Giemsa staining. They explain the high sensitivity of Gi-
emsa staining with the Romanowsky-Giemsa effect. They
propose this staining as a result of the stain photo-stability
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and the higher resolution of bright-field imaging compared
to fluorescence imaging.

Chromosomal aberrations

Human peripheral lymphocytes, particularly T-lymphocytes
are commonly used cells in the studies of genotoxicity [34,
35, 36], since approximately 80% of lymphocytes recirculate
throughout the body, which means that lymphocytes are
able to leave the peripheral blood, pass through the spleen,
lymph nodes and other tissues and re-enter the circulation.
Therefore, lymphocytes with damaged DNA arising in any
part of the body shall appear in the peripheral blood. CAs
are considered biomarkers for assessment of exposure to
occupational genotoxicants in human biomonitoring studies.
Scoring the specific unstable CAs, such as acentric frag-
ments, dicentric chromosomes, and ring chromosomes in
peripheral blood lymphocytes in persons exposed to various
genotoxic agents, is reliable method to detect and possibly
measure the exposure [37, 38, 39]. The high rates of CAs are
observed in subjects occupationally exposed to low levels of
IR [37]. In meta-analysis of cytogenetic studies performed in
four Italian laboratories in the period 1965-1993, Bonassi et
al. [38] reported significantly higher frequencies of CAs in
medical workers exposed to low doses of IR. Garaj-Vrhovac et
al. [37] also reported higher rates of CAs in workers exposed
to IR, but the differences among those were not significant.
Multiple studies have shown a significant correlation between
induction of CAs and the risk of cancer [14, 15].

Sister chromatid exchanges

SCE:s are currently being considered to be an exposure bio-
marker on genotoxic agents such as carcinogens. Monitoring
their exposure, as DNA damaging agents, their frequency
increases substantially so they have been commonly used
as an indicator of genotoxic effects in cells. This is an
excellent tool for the quantitative and qualitative evalua-
tion of DNA damage, and it detects the genotoxic agents’
ability to enhance the exchange of DNA between two sister
chromatids. SCEs are defined as a symmetrical exchange
at one locus between sister chromatids, and appears to
involve DNA breakage and repair mechanism during the
S phase of the cell cycle, which does not alter the overall
chromosomal morphology. Significant increases of SCEs
frequencies have been reported in studies of the human
population occupationally exposed to various biohazardous
agents, including radiation, dust, fibers, fumes, organic,
and inorganic chemicals [39-42].

DISCUSSION

Advantages and disadvantages of genotoxicity
test methods

Due to their numerous advantages, the genotoxicity test
methods as tools are widely used for DNA and chromosome

damage biomonitoring especially in human biomonitoring
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studies. However, they also have some limitations. MA is a
relatively inexpensive method whose micronuclei scoring
can be performed on various cell types relevant for human
biomonitoring such as lymphocytes, fibroblasts, exfoliated
epithelial cells, and other cell types with mitotic activity.
However, the main disadvantage of this assay is that it does
not detect all structural CAs, but only the acentric fragments.
Another disadvantage is the cytotoxicity of Cytochalasin B,
which varies among cell types and sometimes even among
the subtypes of the same cell type. Next, in order to perform
the MA, a high number of cells should be taken (approxi-
mately 1000 binucleated lymphocytes per sample). With
these improvements the MA will become more sensitive
and specific, which will increase its applicability in large-
scale screening studies.

One of the most important advantages of CAs is that
the DNA damage can be measured in any (nucleated) cell
type, whereas the MA is limited to the cells having mitotic
activity [14]. The CA is rapid, inexpensive, relatively easy
to perform, and detects a broad variety of primary DNA
lesions which cannot be identified by other tests. It is
sensitive to very low levels of DNA damage, and requires
a small amount of cells per sample. Common feature of
MA and CA is that both micronuclei and comets appear
because of the damage of nuclear DNA. However, Fluores-
cent in situ hybridization (FISH) analysis promotes better
understanding of the mechanisms of their formation, and
often complements the MA and CA [7].

Various cytogenetic end-points (including CAs, SCEs, and
micronucleus), have already been utilized as biomarkers of
cancer susceptibility in non-carriers [43]. Epidemiological
evidence supports the predictive value of elevated frequency
of CAs in peripheral blood lymphocytes [44]. Indeed, in
Nordic [44], Italian [45] and Czech cohort studies [46], the
authors evaluated the association between the frequency
of CAs, SCEs, or micronucleus in peripheral blood lym-
phocytes and the subsequent risk of cancer.

Luzhna et al. [47] confirm that hypomethylation of
heterochromatin in the pericentromeric regions is related
to chromatin decondensation, which leads to improper
chromosome segregation and exclusion into micronucleus.
Global methylation has been related to more relaxed chro-
matin, increased gene expression, elevated DNA dam-
age, and chromosomal breaks, which form micronucleus
with acentric chromosome fragments. According to this,
overall loss of DNA methylation has been proposed as a
valid biomarker for cancer. Due to the alteration of DNA
methylation patterns has been related to many diseases,
including cancer, this alteration has potential for clinical
application as a prognostic biomarker. Recently, van Leeuwen
et al. [48] developed a transcriptomic network analysis of
micronucleus-related genes based on the literature and a
case study on children and adults who were differentially
exposed to air pollution. Using a pathway tool MetaCore
(Clarivate, Philadelphia, PA, USA) the authors retrieved
27 genes and gene complexes involved in micronucleus
formation. Such genes were mainly associated with cell
cycle checkpoints, spindle assembly, and aneuploidy. In a
biochemical approach, repair enzymes in the extract induce
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breaks at damage sites; and the breaks are measured with
CA. The nature of the substrate lesions defines the repair
pathway to be studied [49].

The extent of DNA migration depends directly on the DNA
damage present in the cells. It should be noted that DNA
lesions consisting of strand breaks after treatment with alkali
either alone or in combination with certain enzymes (e.g.
endonucleases) increase DNA migration [14]. Spivak et al.
[50] suggested the use of comet-FISH assay for examination of
the initial DNA damage and subsequent repair in some gene
region. Findings by Horvathova et al. [51] suggest that the
patterns of migration of domain-specific signals may depend
on the localisation of breaks within or around the probed
region. In addition, Zeller et al. [52] in their study of human
exposure to formaldehyde comparatively investigated it in
order to be able to identify a possible effect of the exposure
schedule on changes in gene expression.
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CONCLUSION

Considering the fact that today’s living is highly influenced
by intense growth of many industries and environmental
pollution, genotoxicity test methods are extremely im-
portant for monitoring of the changes in the structure of
chromosomes and DNA damage, which occur as a result
of the influence of various genotoxic compounds. In this
paper we focused on the effects of genotoxic agents on
human cells, which can be analyzed with previously noted
tests for assessment of genotoxicity. We defined several
basic genotoxicity test methods, which can be applied as
tools for DNA and chromosome damage biomonitoring
in human population.
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TecToBM reHOTOKCMYHOCTU —anaTke 3a 6MOMOHMTOpMHI‘ owrtehemwa AOHK u XPOMO30Ma

HeBeHka Bennukosa, Muiko Munes

YHusep3surer,loue [enyes’, Dakyntet MeanLMHCKIX HayKa, LLTun, Penybnuka CeBepHa MakegoHuja

CAXETAK

[laHalltby XKMBOT je NoJ BeNKUM yTuLajeM NHTEH3UBHOT
edeKTa pasnuNTUX MHAYCTPUja, BUCOKOT HIBOA 3arahera 1
Apyrux GakTopa XMBOTHE CPefMHE Ca LWTETHWUM yTuLajeM Ha
3ApaB/be sbyau. 360r Tora je LMTOreHeTCKY Hafi30p Of CYLUTHH-
CKOr 3Hauaja 3a AeTeKLujy Unv NoTBpAy PasnunTUX NpoMeHa
CTPYKType XpoMO30Ma, KOje HacTajy 300r AejcTBa pasnnuuTmx
reHOTOKCMYHMX areHaca.

Y oBOM Mnpernefy aHanv3mMpamo TeOPETCKe 1 eKCneprMeHTan-
He acrneKTe, Kao 1 MO3UTUBHE N HeraTBHe CTPaHe, HeKONNKO
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TeCTOBa 3a NPOLIEHY FeHOTOKCMYHOCTY KOJ, JbyAW, Kao LUTO Cy
MUKPOHYKJIEYCHU TECT, KOMET TeCT, MPOLeHa XPOMO30MCKIX
abepaumja 1 aHanm3a pasmeHa CECTPUHCKUX XpomaTuga. Ose
meTogie cy npuxBaheHe 1 ofobpeHe o cTpaHe CBeTCKe 3apaB-
CTBEeHe OpraHu3auuje Kao CTaHAAPAHY TECTOBY 338 CKPUHUHT re-
HOTOKCMYHOCTM XyMaHe nonynauuje. CBe Te MeToAe Un TecTo-
BU Cy 0CET/bMBM 1 NoTBPhYjy henujcke reHoToKCMUHE edeKTe
HacTane nog yTuuajem pasnnynTnux reHOTOKCUYHKX CpeacTaBa.
KrbyuHe peun: reHTOKCMYHOCT; LIUTOFEHETCKM CKPUHUHT; 610-
MOHUTOPUHT; MUKPOHYKNEYCHM TeCT; KOMET TecT
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SUMMARY

Podocytopathies include a wide spectrum of primary or secondary glomerular diseases that are the conse-
quence of the podocyte injuries. The damage of podocytes can occur due to congenital or acquired disor-
ders of podocyte transcriptional regulators, altered components of the slit diaphragm complex, abnormal
assembly, or function of the actin-based cytoskeleton, dysfunction of membranes or cytoplasmic proteins,
and mitochondrial injury. Podocytes reactions to injurious stimulus include FP effacement, apoptosis, and
loss of podocyte, developmental arrest associated by mild proliferative activity, and dedifferentiation with
moderated proliferation. Based on histopathological findings, podocytopathy may be diagnosed such as
minimal change nephropathy; focal segmental glomerulosclerosis, diffuse mesangial sclerosis, or collapsing
glomerulopathy while in relation to their etiology can be categorized as idiopathic, genetic, and reactive.
Podocytopathies may be diagnosed due to podocyte morphological changes, immunohistochemistry,
circulating and urine biomarkers, and genetic analysis. The primary clinical focus in prevention should
be to reduce the factors that can damage the podocytes and cause hyperperfusion/hypertrophy of
the glomerulus. Nowadays, control of systemic and intra glomerular hypertension by pharmacological
blockade of angiotensin Il is a central in the prevention strategy, while regeneration of podocytes by
stem cells is therapeutic strategy of the future.

Keywords: steroid resistent nephrotyc syndrome; glomerulosclerosis; foot process effacement; mesen-

himal-epithelilal transition

INTRODUCTION

Glomerular dysfunctions that result from
podocyte damage or loss are referred with one
name as podocytopathies. Podocyte, a key cell
involved in podocytopathy, is a highly special-
ized, terminally differentiated, atypical visceral
glomerular epithelial cell which has an essential
role in at least five functions: glomerular perm-
selectivity, dynamic structural support for the
glomerular structure, remodeling the glomerular
basement membrane (GBM), endocytosis of
filtered proteins, and production of vascular
endothelial growth factor and platelet-derived
growth factor required for proper functioning
of glomerular cells [1].

Better knowledge of the podocytes biology and
etiopathogenesis of their damage during the last
two decades has opened up new possibilities for
diagnosis, treatment, and prevention of podo-
cytopathies why they rank very attractive topic
both in basic research and in clinical studies [2].
This review article aims to provide an analysis
of the current literature about a mechanism of
podocyte injury, classification of podocytopa-
thies and their phenotypic variations, as well as
the diagnostic and therapeutic possibilities for
podocytopathies available to date.

MECHANISM OF PODOCYTE INJURY

Podocytes functions depend on their highly
specialized and unique architecture that includes:

a) the slit diaphragm complex (SD) that is
an unique intercellular connection that
integrates the structural components of
different types of cellular contacts, in-
cluding tight, adhesion, slit and neural
connections [2, 3];

b) the actin-based cytoskeleton which is
the main strength and weakness of the
podocytes including associated proteins
and adhesion proteins [4];

¢) the membrane structures that are on one
hand exposed to the urinary area (in the
Bowmans’s capsule) and on the other hand
indirectly communicate with the vascular
space via the GBM [1];

d) the current internal and external biochemi-
cal signals that contribute to maintaining
normal glomerular function [1, 5, 6].

The damage of podocytes can occur due to

congenital or acquired disorders of

a) transcriptional regulators [Wilms tumor
1(WT-1) zinc finger protein, PAX2, LIM
homeobox transcription factor 18 (Lmx1b),
the Notch signaling and Wnt pathway];

b) altered components of the SD complex
(nephrin, podocin, CD2AP, Nephl and
others);

¢)abnormal assembly or function of the actin-
based cytoskeleton;

d) expression and localization of the mem-
brane (apical and basal side) proteins
[a3PB1-integrin, dystroglycan complex,
transient receptor potential cation channel
6 (TRPCS6), podocalyxin];
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e) dysfunction of cytoplasmic proteins;
f) mitochondrial injury, and extracellular matrix protein
alteration (laminin 2 encoded by LAMB2 gene) [7].
There are at least100 ways to damage the podocytes
[8]. Since podocytes are postmitotic cells they typically are
unable to regenerate by proliferation in response to injury
[4]. Therefore, they react to injurious stimuli in limited
manner, which may include:
1) changes in phenotype without alteration in podocytes
number such as foot process (FP) effacement;
2) apoptosis and loss of podocyte;
3) developmental arrest associated by mild prolifera-
tive activity;
4) dedifferentiation and re-entrance into the cell cycle
with mitotic catastrophe [4, 9].

FOOT PROCESS EFFACEMENT WITHOUT PODOCYTE
LOSS

FP effacement is a non-specific podocyte reaction to in-
jury or damage characterized by retraction, widening, and
shortening of the FP due to:

a) actin cytoskeleton condensation into a narrow band
within cytoplasm adjacent to the GBM;

b) loss of the normal three-dimensional interdigitating
architecture;

c) aredistribution of the components of slit diaphragm
to the cytoplasm and the apical plasma membrane.
With the electronic microscope, the podocytes look
flat giving the appearance of a continuous cytoplasmic
sheet covering the GBM.

Podocyte FP effacement is found in proteinuric renal
diseases including focal segmental glomerulosclerosis
(FSGS), minimal change disease (MCD), immunoglobulin
A nephropathy, and diabetic nephropathy [9, 10]. It can be
reversible, as is the case in MCD under the corticosteroid
therapy, while in FSGS that is refractory to existing therapies,
FP effacement is usually irreversible. However, the main
difference determining the outcome of the podocytopathy
is the number of the podocytes, which is preserved only
in non-progressive glomerulopathies.

PODOCYTE INJURY AND DEPLETION

Podocyte depletion is the main step in progressive ne-
phropathy. It may be absolute, or relative. Absolute podocyte
depletion is either a consequence of sublethal injury that
leads to podocyte detachment from underlying GBM or
from the lethal injury due to apoptosis or necrosis. Relative
podocyte depletion happens in cases where the normal
number of podocytes is insufficient to cover the GBM due
to enlargement of the glomerulus because of its hypertrophy.

Wiggins et al. [11] proposed a five-step model of podo-
cyte response to glomerular enlargement in the aging rat.
In stage 1, the glomerulus is normal, as is the number and
function of podocytes; in stages 2 and 3 the podocyte is
subjected to “compensated” hypertrophy, while in stage 4
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“decompensated” podocyte hypertrophy is associated with
altered podocyte biology [11]. Podocyte size is decreased in
relation to glomerular volume with consequently increased
width of FP and decreased perm selectivity of glomerular
filtration barrier, which leads to an increase in proteinuria.
Finally, in stage 5, the number of hypertrophied podocyte
is decreased with changed podocyte biology and reduced
specialized podocyte machinery. Therefore, relative or abso-
lute podocyte loss leaves uncovered GBM with consequent
development of FSGS [9, 11]. According to this model,
initial response, during the adaptive phase, is podocyte
hypertrophy to cover an expanded GBM surface but the
resulting mechanical stretch induces a shift in podocyte
phenotype, favoring structural instability and decreased
SD function [11]. “Adapted and decompensated” stages of
podocyte hypertrophy have been reported in many con-
genital and acquired chronic kidney diseases (CKD) [9].
Using rat models of regulated podocyte depletion it was
documented that 20% of podocytes loss causes mesangial
expansion alone, more than 20% of podocytes leads to the
appearance of denuded areas of GBM resulting in synechia
formation, 20-40% podocyte loss results in segmental
sclerosis, while more than 60% podocyte loss ends in
glomerular global sclerosis [12].

PODOCYTE INJURY AND PROLIFERATION

Podocyte injury may be the consequence of mitotic catas-
trophe leading to delayed cellular maturation, dedifferen-
tiation, with either low, manifesting as diffuse mesangial
sclerosis (DMS) or high rates of proliferation manifesting
as collapsing glomerulopathy (CG).

CLASSIFICATION OF PODOCYTOPATHIES

Podocytopathies may be classified according to histopathol-
ogy and etiology as suggested by Barisoni et al. [9]. The four
histological patterns of podocytopathies including MCD
with unchanged the number of podocytes per glomerulus,
FSGS with podocytopenia, DMS with podocytopenia and
low proliferative index and CG with podocytopenia and
marked proliferation are grouped in three etiological catego-
ries: idiopathic, genetic and reactive [9]. As an alternative
to this classification based on histological description [9],
Ahn and Bomback [13] have recently shown how podo-
cytopathies can be classified according to pathogenesis
and response to treatment (Table 1). According to them,
podocytopathies are classified into those in which circulat-
ing hyper permeability factor causes podocyte injury, toxic
podocytopathy caused by direct action of toxins or cytokine
mediated £ APOL1 overexpression, hereditary podocyto-
pathy as consequence of mutations causing structural or
functional abnormalities of podocytes, and hyperfiltration
mediated podocytopathies caused by adaptive changes due
to excessive nephron workload (Table 1).

MCD is most often (80-90%) presented in childhood as
an idiopathic steroid-sensitive nephrotic syndrome (SSNS)
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Table 1. Pathogenesis-based classification of podocytopathies*

factor-mediated causing podocyte extensive FPE

injury

nephrotic syndrome

plasma exchange

Type of Causes and Pathology Clinical Manifestation Treatment Recurrence after
podocytopathy Pathogenesis transplantation
Permeability Circulating factor MCD, FSGS with Sudden-onset Immunosuppression, | Common; sometimes

immediate

workload glomerulomegaly and

segmental FPE

Toxic Direct toxicity or MCD, FSGS (frequently Variable clinical Removal of toxic Possible; usually
cytokine mediated + collapsing) + course; slowly injury several months later
APOL1 overexpression endothelial progressing CKD or
tubuloreticular nephrotic syndrome
inclusions
Genetic Mutation causing MCD, MesGN, FSGS Steroid-resistant RAAS inhibitors Rare
structural or nephrotic syndrome
functional
abnormalities of
podocytes
Hyperfiltration Adaptive changes due FSGS (frequently Slowly progressive RAAS inhibitors Rare
mediated to excessive nephron perihilar) with proteinuria without

edema and
hypoalbuminemia

*Modified from [13];

CKD - chronic kidney disease; FPE - foot-process effacement; FSGS - focal segmental glomerulosclerosis;
MCD - minimal change disease; MesGN — mesangioproliferative glomerulonephritis; RAAS - renin-angiotensin system

that is considered an autoimmune disease with a poorly
understood its genetic background. Hildebrandt’s group
identified EMP?2 (epithelial membrane protein 2), as a rare
cause of the nonsyndromic autosomal-recessive form of SSNS
[14] and Izzedine et al. [15] discovered a loss of podocyte
dysferlin expression as a cause of syndromic MCN associated
with limb-girdle muscular dystrophy type 2B (LGMD2B).
Recently, large genome-wide association studies has iden-
tified three loci that explain about 14% of the genetic risk
for SSNS [16]. The strongest association was found for the
CALHME6 gene, which is important for regulating the im-
mune response to infection. These findings suggest that a
genetically determined risk of immune deregulation may be
a key component in the pathogenesis of SSNS [16].

FSGS is usually manifested in childhood as idiopathic
steroid resistant nephrotic syndrome (SRNS). For FSGS
two main pathogenic mechanisms are assumed: either
(1) an alteration of the immune system resulting in the
production of a putative circulating glomerular perme-
ability factor; or (2) mutations in more than 50 structural
genes of the glomerular filtration barrier, mainly in the
podocytes for which they are named hereditary podo-
cytopathies [17]. Genetic mutations that are responsible
for non-syndromic FSGS include those that encode SD
associated and adaptor proteins such as NPHS1, NPHS1+
NPHS2, NPHS2, CD2AP, TRPC6, PTRO, CRB2, PLCel,
actin-based cytoskeleton complex and signaling includ-
ing at least ACTN4, MYH9, INF2, MYO1E, ARHGAP24,
ARHGDIA and ANLN or nuclear transcriptional factor
(WT1) [9, 17-24]. Syndromic FSGS may be a consequence
of genetic mutations that are responsible for mutations in
GBM proteins such as the mutated COL4 genes in Alport
syndrome, WT-1 in Denys-Drash, and Frasier syndrome,
LMX1B in nail-patella syndrome, metabolic disorders such
as GLA, encoding galactosidase A in Fabry disease, and
mitochondriopathies (mitochondrial tRNA mutations in
MELAS syndrome, and COQ2 mutations [9, 17, 18, 25].
The best-studied susceptibility gene (a genetic variant
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that represents important risk factors in the presence of a
“second hit”) APOL1 (G1 and G2 alleles encoding apoli-
poprotein L1) is a major cause of podocytopathy among
African Americans, formerly called hypertensive CKD [18].

Reactive FSGS occur in CKD with reduced renal mass
(e.g., renal dysplasia, surgical renal mass reduction, reflux
nephropathy, chronic interstitial nephritis) or in the presence
of initially normal renal mass (obesity, sickle cell anemia,
or cyanotic congenital heart disease) [9, 18].

DMS is characterized by the presence of different podo-
cyte phenotype (increased expression of cytokeratin) and
increased expression of proliferative markers, such as Ki67.
DMS be idiopathic or due to genetic mutations, such as WT-1
mutations (Denys-Drash syndrome) [25] and mutations
of LAMB?2, encoding laminin 2 chain (Pierson syndrome)
[26]. Congenital nephrotic syndrome of the Finnish type is
caused by homozygous or compound heterozygous muta-
tions in NPHSI1, encoding nephrin [27]. Podocyte, which
does not express nephrin, pass through detachment and
cause progression to end-stage kidney disease, usually in
the early childhood [27].

CG s defined by the presence of segmental capillary tuft
collapse (wrinkling and folding) in at least one glomerulus,
in association with podocyte hypertrophy and/or hyperpla-
sia. It shows podocyte proliferation rather than podocyte
depletion, and the actin cytoskeleton may disappear [11]. In
fact, podocytes returned in the primordial embryonic stages
through the process of epithelial-mesenchymal transition.
During epithelial-mesenchymal transition, podocytes regain
a cuboidal shape and loss of primary and FP. The markers
of maturity such as synaptopodin, podocalyxin, GLEPPI,
and CALLA are replaced by PAX2 and cytokeratin, and E-
and P- cadherins are replaced by the N- cadherin. Further,
transcriptional marker WT-1 is lost while expression of
Ki67 is increased, and immature podocytes re-enter the cell
cycle and proliferate. Increased vimentin and intermedi-
ate filaments contribute to the high podocytes migration
capacity, which with vivacious podocyte hyperplasia seems
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to generate the apparent pseudo crescents within Bowman’s
space [11]. According to the etiology, CG may be idiopathic,
genetic, and reactive [9].

DIAGNOSIS OF PODOCYTOPATHIES

Podocytopathies may be diagnosed based on the data from
the history of the disease, podocyte morphological changes,
immunohistochemistry, circulating and urine biomarkers,
and genetic analysis [28].

Podocytopathy should be considered when patients
have increased proteinuria with albuminuria, or nephrotic
syndrome with or without hyperfiltration, or hypofiltration.
Hereditary podocytopathy is very likely in child with SRNS
especially if they are from a consanguinity marriage, and/
or have syndromic features [19].

The visualization of structural changes on glomerular
filtration barrier has been carried out in the clinical practice
by scanning or transmission electronic microscope since the
end of the thirties of the last century. During the last few
years, different super-resolution microscopic techniques were
developed to enable new insights into podocyte morphology
[29]. These super-resolution microscopy approaches include
three dimensional structured illumination microscopy,
stimulated emission depletion microscopy and localization
microscopy (stochastic optical reconstruction microscopy
and photo activated localization microscopy). Their reso-
lutions reached down to 80-20 nm and could be used to
image and further quantify podocyte FP morphology [29].
Furthermore, high-magnification helium ion microscopy
produce high-quality subnanometer-resolution images of
glomerular structures [7]. For imaging of podocytes in situ
multiphoton laser microscopy allows imaging structures
up to several hundred micrometer in depth within the tis-
sue while multiphoton microscopy, light sheet microscopy
is currently used to visualize larger tissue volumes and
therefore image complete glomeruli in their native tissue
context [29]. Furthermore, atomic force microscopy has
been used to study the change of mechanical properties
of podocytes [29].

An immunohistochemical examination of podocytes
cytoskeleton-specific proteins expression, including ezrin,
podocalyxin, synaptopodin, and nephrin may be useful in
predicting a clinical course of podocytopathy [28].

A circulating biomarker, such as permeability factor,
soluble urokinase-type plasminogen activator receptor,
failed to meet expectations as the diagnostic tool and a
therapeutic target for FSGS [30].

Urine markers, such as the ratios of the number of podo-
cytes or podocytes mRNA with creatinine, and the podocin
nephrin mRNA ratio showed correlation with histological
outcome as well as or better than clinical biomarkers, with
highly sensitivity and specificity [28, 31].

Finally, genetic diagnosis is now possible for more than
50 monogenetic podocytopathies. Recent progress in high
flow sequencing and continuous reduction of whole exome
sequencing costs, made genetic testing more accessible and
less time-consuming [18, 19, 32]. Mutation analysis should
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be offered to all individuals who manifest with SRNS before
the age of 25 years, especially to those with congenital (less
then three months), infantile (3—12 months), familial and
syndromic SRNS, as well as in resistance to calcineurin
inhibitors, and before kidney transplantation [19, 20, 32, 33].

PODOCYTE-TARGETED THERAPIES

Podocyte- targeted therapy can be carried out by inhibition of
rennin angiotensin aldosterone system (RAAS), administra-
tion of immunosuppressive drugs and through the methods
that achieve regeneration of the podocytes [7, 32, 34, 35, 36].

RAAS inhibition has been demonstrated to lower pro-
teinuria by 40-50% in patients with SRNS [32]. In the
PodoNet cohort, RAAS inhibition alone was associated
with partial proteinuria remission in 21% and even main-
tained complete remission in 27% of patients [32]. RAAS
blockade by either angiotensin converting enzyme (ACE)
inhibitors or angiotensin receptor blockers achieves a reno-
protective effect primarily by inhibiting vasoconstriction
of the efferent arterioles and thus reduces intraglomerular
pressure and hyperfiltration. However, the beneficial effect
of these drugs can be realized also by direct action on the
glomerular cells including the podocytes [37, 38]. Studies
have shown that ACE type 2 (ACE2) which is found in the
podocyte body and in the slit diaphragms has the poten-
tial to antagonize the action of Ang II [37]. In addition,
Ang-(1-7) has been demonstrated to attenuate podocyte
injury by down regulation of MAPK (p38, ERK1/2 and
JNK) phosphorylation [38].

Advances in podocyte biology and pathogenesis of
proteinuric disease unveiled unexpected mechanisms of
action of widely used immunosuppressive drugs, which are
independent of their traditional immunomodulatory func-
tion [39]. Glucocorticoids and levamisole have non-immune
mediated, reno-protective effects on podocytes; they stabilize
actin (increase of nephrin and activity of Rho-A), attenuate
podocyte apoptosis (restoration of Bcl-2 and reduction of
p53) and thereby prolong the survival of the podocytes
[38]. Non-immunologic effect of calcineurin inhibitors,
(CsA and FK506) is realized by preventing synaptopodin
degradation by cathepsin L and thus they increase the stabil-
ity of podocyte cytoskeleton [39]. Rituximab also improves
stability of actin cytoskeleton. The mechanism of this action
is achieved by rituximab binding to acid sphingomyelinase-
like phosphodiesterase 3b protein (SMPDL-3b), a putative
acid-sphingomyelinase (ASMase) [39]. The restoration of
SMPDL-3b expression in podocytes by rituximab prevents
the disruption of stress fiber (synaptopondin) and podocyte
apoptosis. Abatacept acts to stabilize actin cytoskeleton by
blocks B7-1 signaling and restoring B1 integrin activation
[39]. However, Rapamycin, which inhibits mTOR activity,
may have dual effects on podocytes, positive effect by sup-
pressing autophagy as documented in diabetic nephropathy)
and negative one, by development of podocyte damage and
increase proteinuria. In general, the beneficial effects of
immunosuppressive drugs in the treatment of hereditary
podocytopathy are small in relation to adverse effects of
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this therapy. The findings in the PodoNet cohort argue
against a relevant nephroprotective effect of calcineurin
inhibition - or other immunosuppressive therapies — in
children with genetic forms of SRNS and support the notion
that such patients should be spared immunosuppressant
side effects [32, 36]. A promising example of an innovative
gene specific treatment option is successful use of CoQ10
in children with SRNS due to genetic defects leading to
CoQ10 deficiency [32].

Finally, having in mind that podocytes are postmitotic
cells, the identification of effective ways to promote podo-
cyte regeneration has become a major focus for therapeutic
research. The two progenitor pools have recently been identi-
fied in multiple studies: parietal epithelial cells, and cells of
renin lineage [40]. A reasonable podocyte replacement goal
should be to simply increase podocyte number to that above
the critical scarring threshold (20% podocyte loss), which
limits/prevents segmental sclerosis progressing to global.
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CONCLUSION

Effective podocyte depletion is the common driving force
of the progressive podocytopathies. The classification of
podocyte diseases needs to be improved by new mark-
ers of podocyte phenotype that will override traditional
morphologic analysis and will serve as new bases for
therapeutic intervention. The primary clinical focus in
prevention should be to reduce the factors that can dam-
age the podocytes and cause hyperperfusion/hypertrophy
of the glomerulus. Nowadays, a control of systemic and
intraglomerular hypertension (pharmacological block-
ade of angiotensin II) has a central role in the prevention
strategy while a regeneration of podocytes by stem cells is
therapeutic strategy of the future.
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Amupa Meuo-AnTuh', Buncata Mynuh?

'bonHuua Bel Medic, Beorpag, Cpbuja;
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CAXETAK

MopoumnTonaTuje yKibyuyjy LUMPOK CNeKTap NPUMapHUX Unu
CeKyHAapHUX romepynonatuja Koje cy mocneguua owtehera
nogoumta. Mory ce jaBuTY ycnen KOHreHUTanHmX Uam creye-
HYX nopemehaja TPaHCKPUMLMOHKX PerynaTopa, M3MeHeHNX
KOMMOHeHaTa fujapparme npopesa, abHopmasHor cacTaBa
1 GyHKUMje aKTUHCKOT LMTOCKeNneTa, AUChyHKLMje Mem-
6paHCKMX UK LUTOMNIa3MaTCKX npoTenHa n owTtehera
MUTOXOHAPWja. Ha WwTeTHe yTrlaje nogounTy pearyjy ryomt-
KOM HOXHWX HacTaBaka, anornTto30M 1 HEKPO30M, 3aCTojeM
Yy pa3Bojy noBe3aHuM ca nponundepaTMBHOM akTMBHOLWHY 1
Me3eHXVMHO-eNUTEIHOM TPaH3MLUmjoM. Ha ocHOBY xuctona-
TOJIOLIKMX Hanasa, nojoumtonaruje ce gene Ha Hedponatujy
Ca MVHUMaJTHM NPoMeHaMma, GOoKasiHy CerMeHTapHy riome-
pynockneposy, udy3Hy Me3aHrujanHy CKnepo3y 1 KonancHy
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rnomepynonatujy, a y OBHOCY Ha €TMOJIornjy Mory 6T nau-
oMnaTcKe, reHeTCKe U peakTBHe.

[njarHo3a nofgoumTonaTyja ce MoXe NoCTaBUTU Ha OCHOBY MOp-
bONOLIKMX 11 IMYHOXMCTOXEMICKMX NMPOMEHa, NNa3MaTCKUX 1
ypUHapHUX 6riomMapKepa 1 Hanasa reHeTckux myTauuja. Mpw-
MapHW KNHWYKK GOKYC y MpeBeHLMjW nogoLuTonaTuje Tpeba
Aa byne cmarbere haKkTopa Koju Mory ia owTeTe nogoumTte u
n3a3oBy xunepnepoysujy/xuneptpodujy rnomepyna. CaBpe-
MeHa KOHTPOJa CUCTEMCKE 1 MHTPArnomepysicke XxunepTeHsuje
dbapmakonolKkom 6510Kafom aHroTeH3uHa |l je LeHTpanHa y
cTpaTervju npeBeHumje, a pereHepayuja nogounTa MaTuYHUM
henujama je Tepanuja 6ypyhHoctu.

KmbyuHe peun: HeppOTCKM CHAPOM OTTNOPaH Ha cTepounge;
rNoMepynocKkneposa; rybutak HOXHUX HacTaBaka NofoLUTa;
Me3eHXMManHo-enuTeHa TpaH3nuyja
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SUMMARY

At the beginning of the SARS Co V2 (COVID-19) pandemic, women worldwide represented the majority

of health care workers.

As part of the fight against the pandemic, women health care workers became a part of the significant

frontline response.

This led to unique challenges that affected women physicians as well as the women patients they were
taking care of. The American College of Cardiology Women in Cardiology International Working Group
set up a webinar to discuss the challenges being faced by women physicians and women patients in vari-
ous parts of the world and look towards finding possible solutions for these issues in a webinar themed

“WIC Global Perspectives: COVID-19.

Keywords: COVID-19; pandemic; sex differences; pregnancy; women in cardiology; discrimination

INTRODUCTION

The American College of Cardiology’s Women
in Cardiology (WIC) section was established
in 1996 aiming to support female members
advance their careers. Irrelevant of parity
achieved at medical schools” graduation level,
the percentage of women opting for cardiology
remained low, prompting the WIC Section and
its Leadership Council to strive to recruit more
women both nationally and internationally [1,
2].In 2018, the ACC WIC International Work-
ing Group (WG) was launched. Its first meet-
ing gathered over 50 WIC from 30 countries
during the European Society of Cardiology an-
nual meeting, after a year of diligent fieldwork
aimed to define its agenda. The WG’s scope was
set to globally promote #EquityBasedMeritoc-
racy - hashtag coined by its founding Chair, Dr.
Biljana Parapid - for WIC trained in the United
States who either returned to their home in-
stitutions outside the USA or opted practicing
elsewhere, and also to give an opportunity and
facilitate early career cardiologists worldwide to
find a mentor and build a collaboration (Figure
1). First speed mentorship table was held only
two months later, during the ACC Middle East

annual meeting in Jeddah hosted by Dr. Mirvat
Alasnag. Medical students, trainees, adult and
pediatric cardiologists equally, as well as cardiac
surgeons, who were wholeheartedly supported
by their male mentors and colleagues, partici-
pated in fruitful discussion with all ACC WIC
faculty who joined (Figure 2) [3].

The ACC WIC International WG endeav-
ored throughout 2019 to promote education
and grew its global membership particularly
through social media, which became the silver
lining of the 2019/2020 SARS-CoV2 pandemic.
As women worldwide turned into key frontline
workers in part due to initial mis-perception
that they are less prone to SARS-CoV2 infec-
tion, ACC worked diligently across its sections
to maintain its core values present in times of
adversity. Simultaneously, the ACC WIC Lead-
ership Council worked closely with the ACC
WIC International WG and in response to the
concerns raised by women physicians, opted to
address issues linked both to women’s health
and women’s battling adversity both as doctors
and members of the academic community.

At the same time, the UN Women’s report
stated disturbing statistics hallmarking a set-
back in achieved gender equality so far due to
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August 26, 2018 - ESC Congress, ACC WIC Section’s International WG Launch

Figure 1. The ACC WIC International WG Launch (Aug 26, 2018);

top row, ACC WIC International WG Launch, meeting wrap up (left to right): Drs. Martha Gulati (USA), Sharon Mulvaugh (Canada), Biljana
Parapid (Serbia), Denisa Muraru (ltaly), Hariette van Spall (Canada), Ami Bhatt (USA), Fina Mauri Fere (Spain), Mirvat Alasnag (KSA), Ing Han Lin
(Singapoor), Angela Maas (the Netherlands), Alexandra Frogoudaki (Greece), Janneke Wittekoek (the Netherlands), Bharati Shivalkar (Belgium),
Toniya Singh (USA), Cara Hendry (UK), Hannah Sinclair (UK), Khalida Soomro (Pakistan);

lower row left, ACC WIC Leadership presence at ESC 2018 (left to right): Drs. Ami Bhatt (ACC MA Chapter WIC delegate), Biljana Parapid
(ACCWIC Leadership Council member, ACC WIC International Working Group founding Chair), Toniya Singh (ACC WIC Leadership Council Chair
elect), Mary Norine — Minnow Walsh (ACC President), Mirvat Alasnag (ACC Interventional Cardiology Council member);

lower row right ACC WIC International WG Launch, beginning of the meeting: Drs. Jelena Nedeljkovi¢ (Serbia), Mirvat Alasnag (KSA), Angela
Maas (the Netherlands), Janneke Wittekoek (the Netherlands), Bharati Shivalkar (Belgium), Toniya Singh (USA), Alexandra Frogoudaki (Greece),
Martha Gulati (USA), Lia Crotti (Italy), Ing Han Lin (Singapore), Biljana Parapid (Serbia), and Silvia Castelleti (Italy)

AMERICAN
COLLEGE of
CARDIOLOGY

October 26, 2018 — ACC Middle East, ACC WIC Section’s International WG Speed Mentoring Tables

Figure 2. The ACC WIC International WG Speed Mentoring Tables (Oct 26, 2018) with Drs. Mirvat Alasnag (KSA), Alison Bailey (USA), Biykem
Bozkurt (USA), Dipti ltchhaporia (USA), Roxana Mehran (USA), Biljana Parapid (Serbia), and Nireen Okasha (Egypt)
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Figure 3. The ACC WIC International WG webinar (Jun 08, 2020) entitled “Women in Cardiology Global Perspectives: COVID-19" organized under
the auspices of the WIC Leadership Council Chaired by Drs. Mirvat Alasnag (KSA) and Biljana Parapid (Serbia) with keynote speakers Drs. Shrilla
Banerjee (UK), Manal Alasnag (KSA), Sondos Samargandy (KSA), and Sharonne N. Hayes (USA)

pandemic [4]. The “WIC Global Perspectives: COVID-19”
webinar held on June 8, 2020 gathered experts in the field
(Figure 3) who drafted this brief report aiming to distribute
better the messages shared with the audience [5].

SEX DISPARITY IN MORTALITY FROM COVID-19
INFECTION

Historically, male sex has been associated with worse
clinical outcomes in previous pandemics, infections, and
famine. The epidemics due to coronaviruses (severe acute
respiratory syndrome or SARS virus and the Middle East-
ern Respiratory Syndrome (MERS) resulted in case fatality
rates of 21.9% in males and 13.2% in females [6, 7].

In the majority of countries that have submitted disag-
gregated data to the World Health Organization — data
broken down by sex difference and not just total infection
and mortality figures - the infection rate in men is 50% of
total, but male mortality varies from between 50% and up
to 75% of total mortality [4].

Preliminary Wuhan data showed rates of infection in
males ranging 51-66.7% and mortality rates of 2.8% in
men vs. 1.7% in women, equating to just under a 2:1 mor-
tality ratio for male:female [8, 9]. Italians report 58% of
the infected population to be male, who also carried 70%
of the COVID-19 related deaths [10].

Yet, global healthcare workforce is dominated by wom-
en where up to 85% of nurses in Europe and the Americas
are female, as are 46-53% of physicians, which explains
why 75% of COVID-19 confirmed infections among
healthcare workers were women [4].

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):637-642

Still, the issue of mortality remained, which is explained
by critical immune-modulating genes location on the X-
chromosome, and in particular the gene that codes for the
TLR-7 protein, which is of paramount importance in the
detection of single-stranded RNA viruses, such as the coro-
naviruses [11]. Additionally, while one X-chromosome is
usually inactivated in each female cell, the gene coding the
TLR-7 protein somehow escapes this inactivation, meaning
that women produce more of this protective protein and
hence amplify the immune response to COVID-19 [12].

Estrogen provides a protective role, which regulates
and makes the response to COVID-19 infection more ap-
propriate. The ACE-2 receptor (with its gene also on the
X-chromosome) is used as the portal of entry by the virus.
After entry into the cell, the virus causes a downregulation
of the ACE-2 receptor. Estrogen opposes this action and
also directly suppresses viral replication to provide a two-
pronged defense against COVID-19 [13, 14].

When we look into sex as a risk factor, men are known
to adhere to hygiene principles less and ask for help later
for classical risk factors whose burden is more prominent
[13, 15]. Our Chinese colleagues have shown that men with
SARS-CoV2 infection carry additional viral and bacterial
infections [8].

Therefore, in summary, infection rates in the general
population are similar between males and females; how-
ever, in healthcare, due to the fact that a significant part
of the work force is female, there is a higher incidence of
infections in females. Mortality rates, though, remained
much higher in males, as a result of sex- and gender-based
factors. Sex-disaggregated data are essential to understand
variations in risk, infection, and disease.

www.srpskiarhiv.rs ‘
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JOURNEY WITH HIGH-RISK PREGNANCY DURING
COVID-19 PANDEMIC

Some of the most vulnerable patients in an overwhelmed
healthcare system during a pandemic are the patients with
high-risk pregnancies and their babies. Even in tertiary
care facilities and during non-pandemic times, these cas-
es are challenging. For each case, the interplay between
maternal and fetal factors requires understanding, risk
assessment, and meticulous planning for the delivery of
comprehensive multidisciplinary healthcare [16, 17].

Pregnant women seem to have the same risk of becom-
ing infected with COVID-19 as women who are not preg-
nant [16, 17, 18]. However, from historic data of other viral
illnesses and recent pandemics, once infected, pregnant
women have a high risk of severe infection. There are re-
ports of increased rates of preterm deliveries and stillbirths
in addition to maternal respiratory complications and ma-
ternal mortality [18, 19]. The WHO-China Joint Mission
on Coronavirus Disease 2019 reported on a cohort of 147
COVID-19 PCR-positive pregnant patients. One percent
developed critical illness requiring mechanical ventilation
for respiratory failure with or without organ support in the
intensive care [20].

Delayed recognition and obstacles to access healthcare
are well-recognized causes for an increase in both maternal
and fetal mortality rates [21]. Moreover, the physiological
changes that occur during pregnancy mimic early presen-
tations of both cardiac and respiratory disease. It is well
established that during pregnancy, oxygen consumption
increased by up to 30%. To meet demands, cardiac output
increases. Hence, it is not uncommon to see tachycardia
and shortness of breath at rest during pregnancy. As the
pregnancy progresses, there may be basal lung atelectasis
[17]. This makes visual triaging very tricky, especially if
it is done virtually as is often the case in the current pan-
demic.

The American College of Obstetricians and Gynecolo-
gists developed a risk assessment pathway for pregnant
outpatients with suspected or confirmed COVID-19. Such
efforts ensure that appropriate channeling of patients into
needed healthcare services is done in a timely manner for
each case [22]. Peripartum management checklists have
also been developed by many centers to outline the pre-
planned multidisciplinary care needed for women with
COVID-19. These checklists identify where the patient
will be admitted and the teams that need to be activated
upon admission of the patient. Details of the intrapartum
management and postpartum management for the mother
are charted. Similarly, for the newborn, the care plan in-
cludes the clinical samples to be taken as well as the timing
of theses samples [23].

Early testing may lead to false positive results due to
contamination with maternal fluids. For this reason, the
Centers for Disease Control and Prevention recommends
testing all neonates born to women confirmed or suspected
at the age of 24 hours. If initial results are negative, testing
is repeated at 48 hours of age using nasopharyngeal, oro-
pharyngeal, or nasal swabs for RT-PCR [18]. For research

‘ DOI: https://doi.org/10.2298/SARH200828095P
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purposes, there are centers that take samples from amni-
otic fluid, umbilical cord, placenta, and rectal swabs for
the neonate.

A systematic review of COVID-19 in newborns report-
ed a very small number of COVID PCR-positive cases.
There were no adverse perinatal outcomes found and most
had no or mild symptoms. Studies that tested breast milk
reported negative COVID results [24]. The virion has been
seen on electron microscopy of placental tissue. However,
there is much uncertainty regarding vertical transmission.
Therefore, based on current literature, there is no evidence
to support the absolute contraindication of breastfeeding
nor temporary separation of mothers from their newborn.
Caution must be advised due to the risk of direct postna-
tal droplet transmission. Most centers are using shared
decision-making between the mother and the clinical team
on a case-by-case basis with the option of expressed breast
milk [18].

Another challenge during this pandemic is the new-
born with congenital heart disease. The British Congenital
Cardiac Association has listed the high-risk groups and
included single ventricle patients and all infants less than
12 months of age. For those already on medications, such
as ace-inhibitors and aspirin, they recommend continu-
ing mediations. For those who need interventions, most
hospitals are restructuring their pathways to accommodate
the most urgent cases. Minimal interventions are favored
and case-by-case plans are made as institutions face these
uncharted waters. The learning curve has been steep. But
the silver lining of this pandemic has been the support of
colleagues across the world in sharing experiences and our
agility to reshape and restructure our services.

COVID-19 AND FAMILY CHALLENGES FOR
WORKING WOMEN

The World Health Organization has expressed concerns
about the COVID-19 pandemic’ mental health and psy-
chosocial ramifications generally [25]. A total of 68.7%
of frontline medical staff who were women reported a
feeling of anxiety regarding their safety and the safety of
their families among the participants [26]. Women are less
likely to have access to personal protective equipment or
correctly sized equipment. Therefore, the effects of this
crisis on working women are substantial, and its long-term
consequences from depression, suicide, possible self-harm
and mood-related issues are genuine and concerning.

During the pandemic, the closedown of schools and
daycare centers have shifted the burden of care and school-
ing of children to working mothers [27].

In response to these challenging times, healthcare es-
tablishments are modifying work arrangements to be more
flexible with opportunities for both men and women to
work from home. Strict infection control guidelines and
specialized fitting protected equipment have started to
be implemented. Appreciation and acknowledgement of
health staff drive and effort by hospital managements and
governments, in addition to providing onsite and online
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Figure 4. Awareness and solutions for academic advancement during COVID-19 pandemic

psychological support, will help decrease the psychological
toll of this pandemic on working women. There is a slow
shift in what used to be the social norms, with more men
participating in the domestic chores and child care in an
equal partnership in these difficult times.

On the bright side, communities have come together to
help and support working mothers offering help in child-
care and house chores. Additionally, this has led to an open
dialogue that has shed light on the unequal distribution of
domestic chores, which has led to a discussion on social
norms related to this. Thus, it became more acceptable to
share domestic responsibilities among men and women,
especially in dual-career houses brought to by the social,
health and economic demand of COVID-19 crises. Fur-
thermore, many working establishments came to adjust
their regulation and schemes allowing remote working
and outsourcing, which will improve the balance between
work and home that many women are striving to achieve.

COVID-19 AND LOST OPPORTUNITIES FOR WOMEN

Women in medicine, particularly in academic medicine,
have disproportionately been adversely affected by the
COVID-19 pandemic, all but reversing recent gains. Even
before the pandemic, women vs. men cardiologists in the
United States faced barriers — importantly, more respon-
sibility for housework, childcare, and supervising family
activities [1]. At work, women cardiologists experience
more discrimination and higher burnout rates [1, 28], are
less likely to participate in research and receive less encour-
agement to do so, while at the same time perform more
service work (“office housework”), diverting energy and
time from activities that drive career advancement. These
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factors contribute to women cardiologists holding fewer
leadership roles and academic promotions and working for
substantially lower pay for similar work [29].

The pandemic has further exacerbated domestic work-
loads, particularly among those with school-age children,
threatening to widen the gender academic productivity
divide. Women have experienced challenges in academic
productivity as COVID-19 has resulted in less direct/on-
site work and more remote work. In contrast, academic
productivity for men, who are on average less responsible
for childcare, may have benefitted. Supporting this hypoth-
esis is evidence that pre-prints and manuscript submissions
by women have declined, while increasing/stable among
men, with the greatest declines in medicine and among
first-author submissions by women (Figure 4) [30]. Lack
of face-to-face work means that women and minorities,
who previously had less access to informal mentoring and
coaching, are now truly “on their own.” Younger female
cardiologists, already disadvantaged, are also at risk for
being disproportionately affected by the many cancelled
meetings and lost speaking opportunities — important in
and of themselves, but also for networking, since women
tend to be less well known.

Finally, in the COVID-19 era, the work is fundamentally
different. In-person inequities are heightened with remote
work. If it was difficult to be recognized when physically
present at a meeting, video meetings render women even
less “visible” — and “Zoom fatigue” is real. Women working
directly on COVID-19-related science are less likely to be
authors [31], cited, or featured in media stories [32, 33],
and when featured, often are not afforded their professional
title of “Dr” when men are afforded theirs [34]. Taken to-
gether, if nothing is done to support women cardiologists at
home and at work, these factors are likely to delay academic
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promotions and leadership opportunities, and to lead to
more women leaving the cardiology workforce altogether.

The pandemic will subside, but without action these in-
equities will not, and progress made in advancing women
in cardiology will be reversed. We must use this crisis as an
opportunity to reduce and/or eliminate gender disparities,
barriers, and deep-seated biases. We must challenge the
fundamental evaluation systems and resource allocation
mechanisms and fully take into account the inequities in
labor distribution for women and other minorities. We
must acknowledge and address the systematic differences
in women cardiologists ability to fully contribute (e.g.
caregiving, pregnancy). Data are needed on compensa-
tion, leading (publications, grant submissions) and trailing
(grants, promotions) indicators in order to create infra-
structures that will allow women to more fully participate
and succeed.

CONCLUSION

From the beginning of the SARS-CoV2 pandemic, the
world has seen an unprecedented healthcare crisis and
also its finest moment in social solidarity and bridging
gaps of care and need for all the sick and disadvantaged.
Women physicians already suffering biases in both clinical
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and academic settings are at a higher risk of losing the
ground they have gained so far. While looking for solu-
tions, their unique circumstance should be taken into ac-
count. Flexibility in work and academic production will
go a long way in mitigating these issues. Continuing to
work on maintaining a strong network of mentors and
sponsors through events such as these by the ACC WIC
International Work Group helps us stay connected and
work toward actionable solutions.
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Y1uuaj nudpekumje COVID-19 Ha KeHe ca obe cTpaHe npBe NMHKje PpOHTa —
cTaHoBuWTe MIHTepHauMoHanHe pagHe rpyne CeKkuuje 3a }eHe Kapauonore

AmepuuKor Koneya Kapauonora

BurbaHa Mapanug'? Manan AnacHar?, LepoH H. Xej3?, Congoc CamapraHaw®, LWpuna baHepumn®, Mupsat AnacHar’,

Torba CuHr?, Caser 3a pykooacto ACC WIC

'KnuHnukn ueHtap Cpbuje, Knunvka 3a kapgronorujy, beorpag, Cp6uja;

*YHnsep3uTet y beorpagy, MegnunHcku gakyntet, beorpag, Cpbuja;

*bonHuLa opyKaHuX cHara ,Kpamb Qaxg’, JeanHnua nefmjatpujcke MHTEH3MBHe Here, Llepa, Cayaujcka Apabuja;

*MenuumHckm Konel KnuHuke Mejo, Operberbe KaparoBackynapHux 6onectu, Pouectep, Munecota, Cjeautbete Avepuuke [pxaBe;
KapanoBackynapHu uentap,MpuHu CyntaH’, Pujag, Cayamjcka Apabuja;

¢Capu 1 Cacekc NHS Trust, Operberbe Kapauonoruje, Capu, Benuka BputaHuja;
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8KapamoBackynapHu Lentap CeHt Jyuc, CeH Jlync, Mucypu, CjeanmbeHe Amepuuke [lpxase

CAXETAK

Ha nouetky naHgemuje SARS CoV2 (COVID-19) xeHe wrpom
CBeTa npefcTaBbane cy BehnHy 30paBCTBEHMX PafHUKa.

Y cknony 60p6e ca NaHAEMIjOM, KeHe 34paBCTBEHV PagHNLIN
nocTase cy 3HauyajaH ieo CHara npee nuHuje ogopaHe. OBo je
[OBEo [0 jeIMHCTBEHUX U3a30Ba Koju norahajy xeHe Kao ne-
Kape U XeHe Koje oHe 36putbaBajy. VIHTepHaLmMoHanHa pagHa
rpyna Cekuuje xeHa Kapanonora AMepuyKor Konela Kapau-
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0/10ra OpraHK30Bana je BebrHap Kako 61 pasmoTpuna n3asose
Ca Koj/iMa ce CyouaBajy KeHe neKapu 1 XeHe NaunjeHTy LWWNMPOM
CBeTa v NoKyLwana fa npoHahe moryha peluera 3a oBe npo6b-
neme Kpo3 BebrHap HacoB/beH ,[obanHe nepcrneKTyBe XeHa
kappavonora: COVID-19"

KmbyuHe peun: COVID-19; naHaeMuja; CekcyanHe pasnuiKe; Tpya-
HoNa; XeHe y KapAnonoruju; AUCKpUMMHaLmja
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SUMMARY

Cancer patients are at high risk for developing severe symptoms with a high mortality rate due to infec-
tion of COVID-19. Radiation therapy is one of the main treatment modalities of central nervous system
tumors and lung cancer. Radiotherapy is often delivered in a number of fractions, which implies many
visits to the radiotherapy center and thus possibly more exposure to the COVID-19. The convenient
compromise between the exposure of the patients to the SARS-CoV-2 virus and the optimal treatment is
questionable. The most used measures in radiotherapy centers are classification of patients into priority
groups and frequent use of hypofractionation. From the beginning of the COVID-19 outbreak, only a
few expert group consensuses of radiotherapy treatment are published. In this paper we briefly review
available practical recommendations of the expert groups for radiation therapy and oncology as well
as the expert opinions for radiotherapy of the central nervous system tumors and lung cancer during
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the COVID-19 pandemic.
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INTRODUCTION

A novel RNA virus named severe acute respira-
tory syndrome coronavirus-2 (SARS-CoV-2)
was first described in Wuhan City, Hubei Prov-
ince, China in December 2019 [1]. Coronavirus
disease 2019 (COVID-19) pandemic has affect-
ed all the aspects of the public health, but also
treatment processes, as well as the treatment of
cancer patients [2].

Radiation therapy (RT) firmly stands as one
of the most used modality of cancer treatment
since the discovery of the X-rays and radium.
External beam radiation therapy (EBRT) is
used in 52.3% cancer patient [3].

The important question in patients with ag-
gressive cancers and short overall survival is
how and whether to make a compromise be-
tween the treatment and the reduced exposure
to COVID-19.

The most used measures in RT centers are
classification of patients into urgency groups
and treatment with hypofractionation sched-
ules [2]. Hypofractionation schedules provide a
reduced number of visits to the RT centers and
thus reduce exposure to the virus [4].

To date, there are a few published guidelines
and RT schemes for cancer patients in the era
of the COVID-19 pandemic. In this paper we
are primarily focused on brain tumors and lung
cancer RT treatment, with a critical review of
the guidelines.

RADIATION THERAPY OF BRAIN TUMORS
IN THE ERA OF COVID-19

Brain tumors and nervous system tumors make
up 2.5% of cancer deaths [5]. The last revised
classification of brain tumors was introduced
in 2016 by the World Health Organization
(WHO) [6]. RT is often one of the key modali-
ties of the treatment of brain tumors (Figure 1).

European Society for Medical Oncology
(ESMO) divided priorities for RT during CO-
VID-19 pandemic into high, medium, and low
priority [7]. ESMO high priority group for RT

Figure 1. Example of postoperative radiotherapy plan
in a patient with glioblastoma planned with volumetric
modulated arc therapy technique and standard fraction-
ation scheme treated at the Institute for Oncology and
Radiology of Serbia during the pandemic of COVID-19;
the dose prescribed to the planning target volume is 60
Gy; planning target volume (purple contour and color
wash) is encompassed by the 95% isodose; the volu-
metric modulated arc therapy field arrangements are
represented with yellow arcs
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includes newly diagnosed glioblastoma, isocitrate dehydro-
genase (IDH) wild-type, the lower WHO grade gliomas,
IDH-mutant with relevant clinical manifestations, as well
as the adult medulloblastoma [7].

Standard radiation scheme for younger or fit patients
with glioblastoma is 60 Gy in 2 Gy daily fractions with
concomitant temozolomide (TMZ) [8]. Others with poor
performance status (PS) and older than 70 years are suit-
able for hypofractionation with 40 Gy in 15 daily fractions
as well as 34 Gy in 10 fractions [8].

In the literature, the data of the overall survival (OS)
among elderly patients who were treated with standard and
hypofractionated RT are different. Mak et al. [9] found that
patients treated with hypofractionation RT had poorer OS
than others with standard course RT. In contrast, Roa et
al. [10] found no differences in OS among the groups. The
addition of the oral TMZ to hypofractionation RT of glio-
blastoma may improve survival more than RT alone [11].

Recommendations of the hypofractionated schemes for
older patients and patients with poor PS with glioblastoma
is reasonable with or without pandemic of COVID-19.
However, there is a lack of data about safety of hypofrac-
tionated regimens in younger patients with good PS. A Me-
ta-analysis by Liao et al. [12] showed that hypofractionated
RT is efficacious for patients older than 70 years, while in
younger patients and others with good prognostic factors
itis yet to be determined. Balakrishnan et al. [13] proposed
treatment options for brain tumors during the COVID-19
pandemic. Among other authors’ recommendations, for
younger fit patients they recommended hypofractionated
RT with 60 Gy in 20 fractions, with simultaneous inte-
grated boost (SIB) technique and with concomitant TMZ.
From a radiation oncologist’s point of view, radiation with
the SIB technique may produce toxicity different than with
standard fractionation, which is important in young pa-
tients. However, Zhong et al. [14] reported mild acute and
late toxicities in patients with glioblastoma treated with SIB
intensity-modulated RT (IMRT) and TMZ.

According to ESMO, the high priority group for RT
includes lower WHO grade gliomas, IDH-mutant with
relevant clinical manifestations [7]. Medium priority for
RT of gliomas is lower WHO grade gliomas, IDH-mutant
[7]. For low grade gliomas, Balakrishnan et al. [13] sug-
gested delaying RT or offering RT at progression. Mohile
et al. [15] proposed to delay diagnostic surgeries and ad-
juvant therapy during the COVID-19 pandemic in stable
patients and if the adjournment will not compromise
further complete resection. For low-grade astrocytomas
and 1p/19q co-deleted tumors, delay of all therapies in
asymptomatic patients should be considered [15]. Yang
et al. [16] found that patients treated with chemotherapy
four weeks before the onset of COVID-19 symptoms were
related to an increased risk of mortality. In general, hema-
tological toxicities as well as the opportunistic infections
are observed in patients with oral TMZ [17]. Patients with
OfS-methylguanine DNA methyltransferase unmethylated
promotor may have little or no benefits from oral TMZ,
while there is the risk of hematological and other toxici-
ties. Along with toxicities and the immunosuppressive
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condition, patients with cancer are at a greater risk for
severe COVID-19 manifestations [17].

For medulloblastoma, Balakrishnan et al. [13] sug-
gested the beginning of the treatment within 4-6 weeks
after surgery with a possible start of the posterior fossa
boost, followed by craniospinal RT with IMRT or volumet-
ric modulated arc therapy (VMAT) [13]. Also, they pro-
posed treatment for other brain tumors, mostly regarding
treatment postponement or hypofractionation regimens.

Pediatric brain tumors are often different from adult
brain tumors [18, 19]. In accordance with that, pediatric
brain tumors will not be discussed here.

RADIATION THERAPY OF LUNG CANCER IN THE ERA
OF COVID-19

Lung cancer is the main cause of cancer death in men, while
in women it is breast cancer and colorectal cancer [5].

Expert groups for lung cancer RT as well as single insti-
tutions gave their opinions on susceptible changes in RT
during the COVID-19 outbreak. The European Society
for Radiotherapy and Oncology (ESTRO) and American
Society for Radiation Oncology (ASTRO) made a con-
sensus statement with recommendations for lung cancer
radiation considering risk reduction and reduced RT ad-
ministration [20].

An ESTRO-ASTRO statement presented by Gucken-
berger et al. [20] revealed as a strong consensus that in
terms of risk reduction the curative treatment for stage III
non-small cell lung cancer (NSCLC), as well as for limited
stage small cell lung cancer (SCLC) and palliative NSCLC,
should not be delayed. In the phase of the risk reduction,
they were in consensus on the need not to change standard
RT regimens in favor of more hypofractionated schemes.
However, hypofractionated RT may be changed to more
hypofractionated schemes in palliative NSCLC [20]. When
concurrent radiochemotherapy is planned for stage III
NSCLGC, hypofractionated RT should not be applied [20].
Some of the expert participants of the ASTRO-ESTRO
consensus who support hypofractionation in concurrent
radiochemotherapy strategy for stage III NSCLC suggested
RT regimens of 60-66 Gy in 22-30 fractions and 50 Gy in
20 fractions [20].

ESMO consider three groups of priority for lung cancer
RT to be the high, medium, and low priority group [21].
The high priority group for RT comprises inoperable stage
II-IIT NSCLC and limited stage SCLC in concurrent or
sequential approach with chemotherapy as well as condi-
tions suitable for palliative radiation such as spinal cord
compression or superior vena cava obstruction [21].

An example of definitive RT planned during the CO-
VID-19 pandemic for stage III NSCLC is presented in
Figure 2.

Faivre-Finn et al. [22] proposed stereotactic ablative
RT (SABR) for early stage NSCLC but with other specific
limitations regarding the tumor size and the distance from
the chest wall. Fractionation and dose schedules vary from
30-34 Gy in one fraction to 48-54 Gy in three fractions
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Figure 2. Example of dose distribution in volumetric modulated arc
therapy plan for definitive radiotherapy in a patient with stage Il non-
small cell lung cancer treated at the Institute for Oncology and Radiol-
ogy of Serbia during the pandemic of COVID-19; the dose prescribed
to the primary planning target volume (purple contour) is 50 Gy with
a sequential boost of 10 Gy to the secondary planning target volume
(light pink contour) conventionally fractionated; the volumetric modu-
lated arc therapy field arrangements are represented with yellow arcs

[22]. For central tumors, hypofractionated regimen is con-
sidered with a dose of 50-60 Gy in 15 fractions [22].

Not only for inoperable early stage NSCLC but also for
operable NSCLC, stereotactic body RT (SBRT) may be a
solution for the treatment in the era of COVID-19 [4].
Aside from having a better outcome with surgical resec-
tion, Moore et al. [23] concluded that definitive RT may be
a feasible curative approach for stage II NSCLC.

Radiation pneumonitis (RP) is one of the toxicities that
is observed in patients with lung cancer treated with RT.
The mechanism of RP is correlated with treatment factors
as radiation dosimetry, irradiated lung volume, radiation
treatment technique, as well as with patient characteristics
[24]. Considering «/f ratio of normal lung parenchyma, a
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Papguotepanuja u nangemnja COVID-19 — ocBPT Ha TPEHYTHE NpenopyKe

Anekcanpap CrenaHoBuh', MapuHa HukutoBuh'2

"MHcTuTyT 33 oHKonorujy 1 paguonorujy Cpbuje, beorpag, Cpbuja;
2YHuBep3uTeT y beorpagy, MegnumHckn dakynter, beorpag, Cpbuja

CAMETAK

BonecHuy obonenw of paka cy Noa BENVKUM PU3NKOM O pas-
BUjarba TeLlKe KNMHUYKe CIIMKe 1 BUCOKOT MopTanuTeTa ycieq
nHdekumje COVID-19. 3payHa Tepanuja je jegaH of KibyuYHMX
HauMHa neyerba TYMOpPa LIEHTPaSIHOT HEPBHOT CMCTeMa 1 paka
nnyha. Paguotepanuja ce Hajuelwhe npumerbyje y Behem 6pojy
dpakuyja, LUTO 3axTeBa MHOIO 0J1a3aka Y pagnoTepanujckm
LleHTap 1 camvm TUM Befii pU3KK of U3N0XEHOCTU MHGEeKLMjX
COVID-19. Komnpomuc n3mehy onTMmanHor TpeTmaHa paka
Y3 CMatbeHy n3noxeHocT uHobekumju COVID-19 je ynutaH. 3a
capa, Hajuelwhe Mepe Koje ce NpuMetbyjy y paguoTepanmjckum

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):644-647

LieHTpMMa Cy KnacnduKaLyja 6onecHnKa y npuopuTeTHe rpyrne
1 yelwha npumeHa xmnodpaKkLMoH1X pexknuma 3padetra. Of
noyeTka naHaemuje COVID-19 06jaB/beHO je CaMo HEKOMIKO
KOHCEeH3yCa eKCnepTCKyX rpyna 3a paguoTepanujy. Y oBom pagy
CMO YKpaTKO nperneaany AoCTynHe NpakT1yHe npenopyke
€KCMepTCKMX rpyna 3a 3payHy Tepanujy 1 OHKOorujy 3a ne-
yerbe Tymopa niyha 1 LeHTpanHoOr HePBHOT CUCTEMA, ani 1
rnojeAnHayYHa ekcnepTcka MyLLberba TOKOM Tpajakba NaHaemuje
COVID-19.

Krbyune peun: COVID-19; pagrnoTtepanuja; TYMOpPU MO3ra; pak
nnyha
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JlekapKe U cynpyre nekapa — ynaHuue MeHckor

ApywTea (1875-1915)

JacmnHa Munanoswuh', Jenera Josanosuh-Cummh?

"MHcTUTYT 32 CaBpeMeHy nctopujy, beorpag, Cpbuja;
2My3ej Hayke 1 TexHUKe, beorpag, Cpbuja

CAMXETAK

Youm Xepuerosaukor ycTaHKa (1875) u Mpsor cpncko-Typckor pata (1876-1877) y Cpbuju cy ocHoBaHa fiBa
yIOpYXeHba ca XyMaHVM LiibeBMMa pafia Koja hie y CBrM paTH/M CyKoOMMa Y KOj1Ma je yYecTBOBao CPCKM
HapOA Npy»aTi 3HayajHy nomoh 3ApaBCTBEHOj C1y>K6u. [PBO Of HIIX 6110 je PKeHCKO APYLUITBO, OCHOBAHO
maja 1875, a ppyro je 6uno Cpncko apywTBo LipBeHor KpcTa, ocHoBaHo ¢pebpyapa 1876. roguHe. Youn
paToBa 3ajeJHNYKI Cy OpraHK30Bana KypceBe 3a 06yKy A06POBOSBbHYIX 60HMYapa 1 60NHUYAPKM, TOKOM
paToBa Cy yCTaHOB/baBasa pe3epBHe 60HULE, NPYKYNbasia HOBYAHE NPUIOre, CAHUTETCKM MaTepujan 1
ogehy 3a pareHuke 1 u3bernuue. Y MMpHOZOMCKOM BpeMeHyY, Moper OCTanX CBOjUX aKTUBHOCTW, pagunia
Cy Ha Nnopavi3arby CBECTW CTAHOBHULLTBA O BaXKHOCTU XUTMjEHE 1 NpaBuiiHe ncxpaHe. Y XKeHCKOM ApyLuTBy
Cy Noce6HO bune akTVBHE NIeKapKe 1 Cynpyre fekapa, Ynj NpUMep Cy Cleaunsie XeHe 13 hUXOBOT OKpY-
Xerba. Pag unanuua MeHckor gpyLTea 610 je gparoLeH HapoUMTO Y NMOAPYKHULLAMa, jep CY Y KynTypHO
330CTaN M CEOCKUM CpefHama 3ajeHo ca CBOjIIM MyKEBVIMa Paguie Ha 34paBCcTBEHOM nNpocBehnBatby.
KrmbyuHe peun: nekapke; cynpyre nekapa; KeHcKo gpyLuTBo; 40OPOBO/bHe bonHUYapKe

yBop

ITpBa rpabancka yapyxemwa y KuexxeBnuu
Cp6uju HacTama cy yo6p3o Iocye JOHOIIeHma
Typckor ycraBa (1838) u KOHCTUTYUCaBa Ap-
>KaBHe yipaBe (1839). Beh 1841. ocnoBano
je JIpymTBO CpICKe CTOBECHOCTH, IpeTeya
maHamme CpIcKe aKaZieMuje HayKa ¥ yMeT-
HOCTH. 3aKoH 0 ecHaduma (1847) omoryhmo
je HacTaHaK IIPBUX YIpY>Keba 3aHaTIMja U
Tprosana. Y Jpyroj nmonosunu 19. sexa Hac-
Tasa Cy TPM HOBA yAPY>Kema Off KOjuX Cy fBa
- Texunuapcka fpyxuna (1868) u Cpucko
JIeKapcKo ApywTBO (1872) — 611a mpodecuo-
HaJIHa, 0K je JIpyITBO 3a MO/BCKY IpUBpe-
1y (1869) oxyIbano feaTHUKE PasIudUTIX
npodecuja. YpyXuBamwe pajy 3ajefHUIIKOT
JieToBarba MOCTAIO je He CaMo U3pas rmorpebe
rpahaHcTBa Beh U HaYMH IPYIITBEHOT aHTa-
JKOBama, Te je 110 Kpaja Beka y beorpany Hac-
TaJIO IIPEKO YeTpfleceT PasINMINTUX YAPYKerba
[1]. Kao jemHo op npBux Mehy wuma, 1875.
rofiuHe OCHOBaHO je JKeHcko pymTso. VH-
CTUTYIMIOHATIHO OPraHM30Babe JIaJI0 je MNPy
OCHOBY aKTMBHOCTIMA KOje Cy JKeHe I JI0 Tajia
cropajin4Ho npenysumare. Tako cy 3a Bpeme
cykoba ca Typuuma 1862. 6eorpapicke rocrobe
IpuIpemMarie 3aBOjHM MaTepujal 1 pajuie Kao
6omHIIapKe, KyBapulle U IIpasbe y OOMHMIIaMa,
aHTa)KOBaJjIe Cy ce y aKljMjaMa IpUKYI/bamba
HOBYAHUX IpUjIOra 3a usrpajmwy Hapoguor
nosopuiira (1864, 1873) u Bapouke 6onHu1e
(1864), xao 1 y OpraHI30Baby IPOCIaBe Mefie-
ceToropuImuIe Jpyror cprckor ycraHka [2].

JKencko gpymTBO je 10 CBOM KapakTepy
611710 XyMaHUTapHO YAPY>Kerbe, 3aCHOBAHO Ha

uyiejaMa IpOCBETHUTE/LCTBA U JOOPOUNMHCTBA.
Hacrano je mo yrneny Ha yipy>kema >KeHa IIp-
BeHCTBeHO Y Hemauxoj n Pycuju, anm u gpyrum
€BPOIICKMM 3€M/baMa, Y BpeMeHY Kafla ce CMar-
paro fia je 6pura o apyruMa crenuduIHa KeH-
CKa Mucyja. Vako ce 10 JaHAIIBUM MEPUIIMA
YIaHuIe oBor JIpymrBa He 61 cBpcTaBane y
(eMIHICTKIIbE, OHE CY Off CAaMOT IoYeTKa pa-
IuJie Ha TOOO/bIIaKY MOJI0XKaja YKEeHCKe flelle,
BJIXOBOT 00pas3oBama I 0CIocob/baBama 3a
caMocTaaH X1BOT. CBe 0CTajie aKTUBHOCTH
JpyuTBa Takobe cy 6mie ycMepeHe Ka I1o-
MOhM M 3aLITUTK HajyTPO>KEHUjIUX KaTeropuja
IPYIITBA — Y IPBOM pefly CTapux 1 60/IeCHUX
JKEHa M CaMOXPAHMX MajKIL.

OCHUBAKE U PAL XKEHCKOT APYLLUTBA
Y MUPHO4OMCKUM NEPUOANMA

JKencko fpymrTBo je ocHoBaHo 17/29. Maja
1875, nannujatusom Karapuae Munosyxk
(1844-1913), ynpaBHuiie Buire »xeHcke 1mKo-
ne. Y OCHUBa4YKOM 0fi60pY, KOjI je IMHUIIO
jour 13 yrimepHux >keHa, 6una je u Bapsapa
MamuH, cynpyra fp Jopana MammnHa, jefHor
oj1 ocHuBava CpIICKOT IeKapCKOT JPYIITBA.
ITpBa nmpencenuuna JIpymraa 6una je Ka-
TapuHa MUIOBYK, NOTIIpeficeiHUIIA JeleHa
Ipyjuh, a Bapapa MamnH jegHa of wiaHuIa
npse Ynpase. [lubesr apymTsa, geguHMCaHN
I[TpaBumuMa, 6Un Cy ,,ycaBpluaBarme >KeHCKOT
TIO7Ia y TIPaBIly caMopajibe’, oMarame ,,CUpo-
TUX VI HeBOJBHMX M 00YKa CHPOMAIITHUX KeHa
»32 0Ope U BajbaHe CITyXXUTe/bKe U pajieHuIie",
Y 41aHCTBO je IpMMaHa CBaKa )XeHCKa 0co6a



Jlekapke 1 cynpyre nekapa — unaHuue »KeHckor gpywTsa (1875-1915)

crapuja off 17 rogyHa, 6e3 0631pa Ha beH OpadyHy CTaTyc,
BEPOIMNCIIOBECT U HAPOJHOCT [3].

IIpu ocHuBamwy JIpymTBa, jefaH of BaXKHUX IM/beBa
Karaprne MunoByk 610 je 5a y WIaHCTBO IIpyUBYYe >KeHe
13 IPYIUTBEHE ¥ IIOIUTUYKE €JIATE jep je y IaTpyjapXalHoj
CpOujyt mozIpIIKa yTULIajHUX JbYAY 611/1a HEOIIXOIHA 3a Hbe-
TOB OIICTAaHAaK M OMAacOBJbembe. YIeny JIpymrBa sHa4ajHO
Cy OIIPMHOCK/IA IOKPOBUTE/HCTBA CPIICKUX BIaJJapKu 1
eHa 13 KpaspeBckor joma. Mehy muma moce6uo Mecto
IIpUIIajia IpBOj HOKPOBUTE/bKY KHEIMIbY 1 Kpabuiy Ha-
tarmmju O6penosuh, xoja je 6uia Hajsehn fo6poTBOP OBOT
HOpymwrsa. On camor noderka JpymTso je nmano Hajsehy
MOZIPLIKY Y KPYTOBMMA MHTEIUT€HINje, JbYY IIKOTOBAHIX
y MHOCTPAHCTBY, MeDy KojuMa cy nexapu 3ay3umany uc-
TaKHYTO MECTO, TIOCEOHO Y YHY TpalImboCcTy 3eMbe. CBOjUM
TIOT7IefiIMa Ha KMBOT Y )KMBOTHIM HaBMKaMa CTEYEHUM Y
€BPOIICKOM KYITYPHOM MUJbEY U3 KOjeT Cy MOTULA/IN 1IN
Cy ce y ’beMy LIKO/IOBaIN, JIeKapy Cy Y CBOM JIPYIITBEHOM
OKpY>Kelby OMIIV HOCHOLY TPOCBeTUTe/bCTBA. OHM CY IIPBU
yKasa/u Ha YMIbEHMITY 1A je 3a 37paB/be IOPOAuIle, IIOro-
TOBO Ha cery, oO6pasoBame keHe — JoMahuile off KJbyuHe
BaKHOCTI. 3aTO CYy MHOTH Of IbJIX HE CaMO MOfp KaBaau
QHT'XOBaIbe CBOjMX CYIPYTa y XKEHCKUM JAPYIITBMMa Beh
CY ¥ caMJ1 y9eCTBOBA/IN Y IbUX0BOM pafy. Cympyre nexapa
Cy YITTaBHOM IOTHIIAJIE U3 CPEIbUX U BUIINX APYLITBE-
HIIX C/I0jeBa U UMaJle Cy COMMHO OIIITe obpasoBame. Y
I pywrBy cy Takobe 6mie akTUBHe NeKapKe, 4iju je 6poj
y Cp6uju nocreneno pactao o, 1879. ronyuse, kajia ce ca
cTypuja Bpatuna ap Jpara Jbounh, mpsa Cpnkuma Koja
je CTeK/a 3Bambe JOKTOPa MeIMLIMHE.

Y MupHOpmONCKUM nepuopuMa JIpymTBo je pagumio
Ha 00pa3oBamby CMPOMAIIHUX AeBOjYMIIa ¥ Ha 3alITUTH
HajyIpOXKEHMjUX KaTeropyja JpymTBa — CUpodajn, CUpo-
MAIllHIX YYeHMKA U3 YHYTPaIIbhOCTH, CAMOXPaHMX MajKI
u crapuiia 6e3 mopopuie. Pagu ocTBapema CBOjUX LMbe-
Ba OCHOBAJIO je HEKOJIMKO YCTaHOBa — PafileHNuKy mIKomy
1879, xomucnony npogapanny — ITazap 1882, Hauky Tp-
nesy 1899, Jlom 3a y6ore n usHemorse crapune 1900. u
"Runmnmapcky mkony ca paguonnioM y Ilnpory 1907 [4].
JpylmITBy mpuIaja 3aciyra 3a OCHUBambe IPBOT XKEHCKOT
vacomuca [Jomahuya, xoju je usnasuo ox 1879. no 1941.
Yacomnnc je of 1888. ropune ypehusao JIutrepapuu on6op.
3HavajHo nocturHyhe JIpymTsa 6110 je 1 ocHyBame Cpii-
CKOT >KEHCKOT caBe3a (1906), Koji je OKYIIMO CBa >KeHCKa
yapyxema Kpamesune Cpbuje. CaBes ce ucte roguse
IpuK/py4no MehyHapogHOM >XeHCKOM caBesy, Koji je y
TOM TPEHYTKY ¥IMao IPeKo 0CaM MIIMOHA YIaHoBa [5].

AENATHOCTU XKEHCKOT AAPYLLUTBA Y TOKY PATOBA

Maxo ce [IpylITBO HMje IPUIPEMAIIO 32 [el0Bakbe Y
TOKY paTa, IbeToBe IpBe aKTUBHOCTY OJiIe CY IIOCIenIia
Xepruerosaykor ycraHka (1875). V13 patom 3axBaheHux
HOApydYja HAPOJ je M30erao U TPIeo BeMKY OCKYAULLY,
I1a Cy ce WiaHuile JIpyITBa aHraXoBajie y NPUKYIUbaby
U CTIalby HOBYaHUX npuora 1 ofehe 3a usbernuie. Cse 1o
ITpBor cBeTcKOr paTa Wianuie [Ipymrsa cy y CBaKoM par-
HOM cyko0y y koMe je Cpbuja yuecTBoBaa Meby npsruma
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npurunane y momoh, cakymspaze HoBYaHa CpeiCTBa, 13-
pabuBane canuTeTCKM MaTepujan 1 paguie Kao fo6po-
BOJbHE OOTHMYapKe. 300T TOra je y OBOM pafy Iepuof, Ko
1915. ropmHe mocMaTpaH Kao moceOHa 1enmHa.

ITo us6bmujamy IIpBOr CpIICKO-TYpCKOT para, jyHa 1876.
rogyHe, [IpymtBo je ocHOBano cBojy 60mHuny y beorpa-
my. Op centeM6pa 1876, kana je np Mapuja 3ubonp 3a-
MeHmIa 6eukor nekapa IllTajHepa Ha MecTy ynpaBHMKa,
bonunua je HajBehyM [ie/oM — Of OpraHM3aLMOHNUX I10-
C/I0Ba, afIMUHNCTpAIVje, eKOHOMIje 1 Jiederha ParbeHMKa,
6una y pykama >xeHa. Ynanuue [Ipymra u o6poBo/bHe
6omHIYapke obaB/basie Cy KOMIIIETHY HETY pameHMKa,
IIoMarasie IIpy NpeBYjabMa, yIeCTBOBAJIe Y PacIIOf e/
Tepanuje, eXypase y3 ocTesbe onepucanux. Ilomoh kojy
Cy Ipy)Kajie pameHNIMIMa [PV OfP>KaBamby IpeIycKe ca
IIOPOAMIIOM OMJIa je BakaH BUJ, eMOTUBHE IOApIIKe [6,
7]. ITpepano mpemuHymu gokTopang Munan M. Pagosa-
HoBuh (1849-1878), y TO BpeMe eKapcky IOMOMHUK y
bomuuiy, omvcyjyhn meH paj; 01ao je BeMMKo MpusHambe
IpywrBy 1 weropuM wianuuama [8]. 3uayaj bonHune
orjIefia ce y YMIbeHMIM [ je TO OIa IIpBa WK jefjHa Of
IIPBUX XKEHCKMX 6omHuna y EBpory, He camMo 110 cactaBy
oco6spa Beh 1 110 ToMme 1ITO je Outa puHAHCKpaHA cpef-
CTBMMa jeHOT XeHcKor gpymrsa (Cnuxa 1).

Ynanuue JIpyimrBa 61te ¢y aHra)XoBaHe 11 Y pe3epBHUM
60nHMIIaMa Y YHY TPALIILOCTI. Y CBOM PaIlOPTYy KHE3Y Off
26. pebpyapa 1878, Hauenunk Cannurera BpxoBHe KOMaH-
me np Brnapan Hophesuh noce6Ho je noxsamuo pap, ,,Ila-
pahunckor og6opa rocrioha“ y Bpeme JOK je Ha lerOBOM
yerry 6ua Jagsura JoHcropoBcka, cynpyra ap Kasumupa
Toncuoposckor [9].

Toxom Cpiicko-6yrapckor para 1885. roguHe wiaHuLe
I pyurrsa koje cy 6ute obydeHe 3a 60IHMYAPKe pafuyIe Cy Y

Cnuka 1. Ocobrbe npBe xeHcKe 6onHNLe beorpaackor )xeHcKor
npywrtsa 1876/77;y npsom pefly cnesa: Munka Kotyposuh, wed 6os-
Hue ap Mapuja ®jogoposHa 3ubong, boxeHa CHehvBHa 1 JapviHka
Byjuh; ctoje: pp ®ehywuH n ap Panca Cjatnoscka; (My3sej Hayke 1 Tex-
H1Ke, 36upka Myseja Cpnckor nekapckor apywrTsa, MNT.T:11.7.1130)
Figure 1. The staff of the First Women'’s Hospital of the Belgrade
Women'’s Society 1876/77; from the left: Milka Koturovi¢, head of the
hospital Dr. Marija Fyodorovna Zibold, Bozena Snecivna and Darinka
Vuji¢; standing: Dr. Fedusin and Dr. Raisa Svjatlovska; (Museum of Sci-
ence and Technology, Collection of the Museum of the Serbian Medical
Society, MNT.T: 7/11/11)
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pe3epBHMM OOHNULIAMa, KOjMX je HajBuiile 6110 y beorpany.
Ocrare ynaHmuIIe Cy MmWTe py6rbe U 3aBOjHM MaTepuja y pa-
IMOHUIIM Y IBOPY. 3a 3aC/TyTe TOKOM TOT paTa Kpab Muan
O6penosuh je ogmkoBao mpeko 220 wianuna Jpymrsa
37IaTHOM 1 cpebpHOM MenapoM kpaspuiie Haramuje [10].

Hemocpenno no o6jaBu Mobunmsanuje youn I[Ipsor
6aIKaHCKOT para, WiaHuIe [IpymTBa Cy IIOKpeHyIIe Mupo-
KY JIe/IaTHOCT NIPMKYII/batba IIPIUJIOTa 3a IIOPOJMILIE BOjHIX
obBe3HNKa. PajeHnyka mkosna je mpeKuHyna paj u 6mma
IIpeTBOpEeHA Y PaJMlOHNUITY 32 IIUBebe, a YIPaBa je pe-
/A Ia OTBOPH U cBOjy 6omHnIy. C onobpemeM yrpase
Bojnor cannrera, bonnnia JKenckor fpymrsa je paguna
o Ha3uBoM XB pesepBHa 6onHuna y beorpany u 6una je
cMmemTeHa y srpagu OcHobHe 1korne ,Cetnt CaBa“y Me-
KeH3MjeBoj yimuu. IIpBu yrpaBHuK je 61o np Munagun
Caumapes, a kacHuje ap Mutan Bacuh. [Ipymrso je ¢u-
HAHCHPAJIO XOHOpape MHOCTPAHMX /IeKapa KOju Cy pajiuin
y BomumIm, ToK cy I/1aBHe HafI30pHMIIe 611l MpeicefHIIIA
npyumrsa Januna Comaposrh n notnpencenuuie Mua
Huxomuh u boca Creanosuh [11]. Jy>xHOCT HygMBa Y
6omecHNYKMM cobaMa BpLINIe Cy CBe WiaHUIle YIIpaBe,
T0jefiHe PefloBHe WIAHMIIe, Ay 1 SKeHe Koje HICY e
yrannie [Ipymrea. OHe cy ce 6puHyne o HabaBIM IO-
Tpe6GHOr GOIHIYKOTr MaTepyjaa, MICXpaHu O0JIeCHNUKA U
ofpKaBamwy xurujeHe. Hamyiexxan cy 4ecTo MCTUILIANMM OBY
60MHNIy Kao y30p y nmorneny uncrtohe, pema u mpaBoBpe-
MeHe /iekapcke momohu pamenunma. boraniga Kenckor
IpyuITea je Meby mocenmuMa 3aBpumIa coj pap 11. cen-
TeMbpa 1913. romune. JledeHo je ykymHo 1750 pameHnka
u 607IecHNKa, a YIIpaBa je o \bJMa BOAWIa OPUTY 1 IpH
ormycTy, cHabneBajyhu nx ogehom, o6yhom n Hosuem. Cae
yranuie JIpymrsa Koje cy paguie y 6omaumm JKenckor
IpymTBa ofnuKosaHe ¢y Kpcrom Munocpha n megamama
LlpseHor kpcra [12, 13]. Yranuue nogpysxuuia Jpymrsa
mupom Cpbuje Takohe cy pague y pesepBHUM O0MHNLIA-
Ma y CBOjM MeCTVIMa WU Y OJIM3MHIL.

CAPAHA XXEHCKOT PYLUTBA CA JIEKAPUMA U
APYTAM YOPYXEHVMA

Bpro ycnemmna capanma JIpymTsa ca nekapuma Kako y be-
orpajy, TaKo 1 y YHYTPallbOCTH, Y ITOAPYKHNIIIAMa, OCT-
BapeHa je HelOCPeIHO IO OCHMBabYy JKeHcKor pyITBa.
Op 1881. ropuHe, kaja je [Ipymrso npeyseno 6pury o
paTHOj CUpOYaziy, O BIXOBOM 3[IpaBJby Cy ce cTapanu be-
orpajcku nekapu ap Jocud Xoner, ap Mnajsen Jankosuh,
np Jlasza K. Jlazapesuh u gpyru. Jleunse cy ux, Takobe,
yueHute Pagennuke mkosne u mruhennne JJoma crapua y
Beorpany, gecto uM muaHO 06e36ehyjyhu norpebue nexo-
Be. Jlekapu Koji cBOje ycryre HIUCY HarmahyBam, IOy T
np borocasa 3aBabuia u ip Munana Bacuha, nouerxom
20. Beka IIpoITIallaBaHu Cy 3a fobpoTBope [pymrsa [14,
15]. Jlexapu y YHyTPalIlOCTU 3eM/be, OOMIHO OHM Uuje
Cy cynpyre 6ule WiaHVILe TOAPY>KHALA, BOGWIN CY OpuUry
0 3[paB/by YUeHMLIA IOAPYKMHCKMX mKona. Ocum Hec-
IUTATHUX CUCTEMATCKUX TIperiefia yYeHNIIa, Iperyefan
Cy IIpocTopuje IIKOJIA, I1a Cy 4eCTO 300T HeaJleKBaTHUX
yCIoBa y BMMa orpaHmdaBany 6poj nonasuuia. I[To caBery

‘ DOI: https://doi.org/10.2298/SARH191106078M
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JleKapa, WiaHuIle nofpyxHue y JIo3HnIm cy moyeTkom
1896. rogyHe MpMUKYyNN/Ie HOBAI] 3a KyNoBUHY bepuHrosor
cepyma npotus gudrepuje, 601eCTI Koja je y TO BpeMe
MMaJja BICOKe cTole eTanuTera. Off IpUKYIUbeHNX IIPH-
JIoTa KyIUbeH je JOBO/baH Opoj Jo3a 3a ceponpodumakcy
ydeHuna Pagenndke 1mkose u cupotuse [16]. ITogpyx-
HUIIe Cy Y capaliby ca JieKapyuMa Takohe opraHusopae
3IpaBCTBEHO-IIPOCBETHA IIpelaBamba 3a rpabaHcTBo.

IToce6no 6mMCKY capanmpy JJpylITBO je pasBMUIIO ca
Cpnckum apymTBoM LIpBeHOT KpcTa HEMOCPeHO 10
IbeTOBOM OCHMBamY, 1876. rogune. Youn IIpsor cpn-
CKO-TYPCKOT para, Ha mo3us JpymTsa IlpBeHor kpcra
JKencko gpymrso je punancupano HabaBKy maketuha
IIpBOT 3aBoja 3a BojuuKe [17]. Ynanune [Ipymrsa cy Te
rogyHe moxahae npee KypceBe 3a ZoOpOBOJ/bHE 6OIHU-
yape 1 OOJTHMYApKe KOje je oprannsoBao JIekapckiu opcex
Hpymrsa Ilpsenor xpcra. ITpBu Kypc je onp>kaH y anpuiry,
y Baporukoj 6o y beorpapy (3a MyIlke onasHuke),
a pepasad je 610 gp Kasumup [oHCMOPOBCKY, yIpaBHUK
bomuuue. ITonasuuie cy kypc noxabare y Bemkoj mxon,
rzie je mpepasay 610 fip ITasne Crejuh, rpagcku ¢pusuxyc
[18]. Ipyru Kypc, OpraHM30BaH y jyHY, MYIIKapI Cy HO-
xabanu y BojHoj 6oHu1y, a mpefaBady je 610 CAaHUTETCKU
kareTaH gp Vimuja Mumh. JKene cy noxabarne npenasama
np Jopana Banente y Benmnkoj mkomu [19]. Meby npeum
KoOpOBO/BHMM OONTHMYapKaMa Koje Cy 3aBpLINIe Kypc
6ure cy wianuie XKenckor apymrsa Munka Koryposuh,
HacTaBHMIA Buie >xeHcke mkore, u Jby6una Jlykosuh.

Toxom 1892. ropnne JKeHncko gpyurTso u [Ipymrso
IIpBeHOTr KpcTa Cy MOKPeHY/IN MHULMjATUBY 3ajeHI-
KOT OpraH130Bama Kypca 3a 00yKy 60/IHIYapKy 3a paj y
PaTHMM ¥ MUPHOZOIICKMM YC/IOBYIMA. 3Ha4ajHO je ucTahu
ma y To BpeMe, ocuM Illkorne 3a 6abune, y Cpbuju Huje
II0CTOjasIa MIKOJIa 32 00pasoBambe CPpefber MeAMITHCKOT
kagpa. Hapenne, 1893. rognse gpymrsa cy gedunuca-
Jla IUTama CBOje capajilbe moTnucubamem CraTyTa Ha
OCHOBY KOT je pacnucaH KOHKYPC, a KaHUJATKNE je
nsabpaino JKencko gpymrso. HacraBuu nnau u Ilpasu-
JIa 32 XOHOpapHe U Bo6poBojbHE OOTHIYAPKe U3PALNO
je Canuretcku of6op LipBeHOr KpcTa, a II03UB 3a YIIIC
Ha Kypc objaBsbeH je y mucty Jomahuya. Hactasa je 3a-
novena 1/13. genem6bpa u Tpajana je Tpu Mecena. Kypc je
noxabaso fecer nmpunpaBHKIA 32 XOHOpapHe HYAWbE U
trect 3a 6omHnvapke [20].

JIEKAPKE U CYTIPYTE JIEKAPA KAO YJAHULE
KEHCKOT APYLUTBA

bynyhu pa apxuBa JKeHckor gpylITBa Huje cauyBaHa,
IJIABHU M3BOPU IIOfIaTaKa TOKOM UCTPaK/Bamwa UeHTH -
TeTa WIAHNUIIA OVJIVM CY HaM TOJVIIBY U3BEIITAj| O Pafy
Ipymrsa o6jasmpusanu y Jomahuyu, y3 Koje cy my6nmko-
BaHU U CIIMCKOBY MMeHa wianuma. On oko 2000 ywraHmIa,
KO/MMKO je [JpymTso nMano camo y beorpany y nepuony
oy 1875. mo 1915. ropune, yTBpAWIN CMO UAEHTUTET 682
YyiaHuile (MMe ¥ Ipe3nMe, HOPOIAUIHO TOPEKIIO U/ MU IMe
u npodecuja cynpyra, HoHekax u npodecuja wiaHuie).
Meby muma je 10 nexapku u npeko 80 cympyra nexapa,
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Jlekapke 1 cynpyre nekapa — unaHuue »KeHckor gpywTsa (1875-1915)

Meby cynpyrama nexapa, 1o BUCO-
kuM QyHKIMjaMa Koje cy o6aBipane y
HpymtBy, nsjBajajy ce Bappapa Mamms,
Hannna BanenTta u Mapuja Xonerr,.

Bapsapa MamuH, pohena Biereu-
ka (Hum6ypk, Yenrka oxo 1828-2, mpe
1910) y cBOM pomHOM Tpajiy YIO3HaIa
je Jopana MammnHa (1820-1884), mia-
JIOT JIeKapa Ha Io4YeTKy Kapujepe. Ha-
KOH BeHuama 1846, MamuHu cy yeTupn
rofivHe XuBenu y Bamesy, rie je Jopan
CITy>KO0BA0 Kao OKPY>KHY (PUBUKYC, a I10-
ToM y beorpany. ¥ mopopumy je poheHo
ecTopo felie, Mehy kojuma je 6110 Cse-
To3ap, npsu cynpyr pare Jlymesuie,
IIOTOIE CPIICKe Kpa/bllle. JoBaH MalnH
je y beorpany cny>k60Bao y LMBIUITHOM,

Cnuka 2. [p JoeaH n laHnua BaneHTa (Atelier von Franz Aberle, Ungarische Weisskirchen,
1872); BNacHMLWITBO NopoauLie
Figure 2. Dr. Jovan and Danica Valenta (Atelier von Franz Aberle, Ungarische Weisskirchen,
1872); property of the family

IITO M3HOCH OKO 14% of yKyIHor 6poja upeHTnduKoBa-
HUX WIaHNULA. Y TPYIV UieHTU()UKOBAaHNX WIAHNIA Haj-
3acTyIbeHnje cy 6une cynpyre odurmpa (oxo 30%), Te
ce MOXKe ce 3aK/bYUNTH Jia je CKOPO TIOJIOBMHA YWIaHNIA
JpywmTBa y IpecTOHMIM IOTHII/IA U3 iBA BeOMa BaXkKHa 1
yTHUIIajHA ZPYLITBEHA KPYTa — BOJHOT 1 MEAMIIVIHCKOT. V13
HEIOTITyHNX ITOfiaTaKa O YWIaHMIIaMa IOfjPY>KHMLIA IIeHTHU-
¢ukoBamy cMo mpeko 40 1ekapkiu U CYNpyra jgeKapa, ITo
3Ha4M J1a je TOTOBO Y CBAKOj IIOAPY>KHUIM Pajii/ia 1 4€CTO
6una Mehy ocHuBaunIamMa 6ap jemHa Cynpyra nekapa Koju
je pajiiio y TOM MecTy.

Meby npsum uranuiama XKenckor apyrrsa nIpymMbeHe
CYy Kao IoYacHe WIaHMIe IBe pycke ekapke Pamsa Csjar-
noBcka u Mapuja 3ubony (1877). Ilopen wux, wiaHuie cy
6une u np Japunka bankosuh, pohena Knaju-Manennh,
ip Mapuja Byuernh Ilpura, ip /by6una M. Tohesar, pobe-
Ha Bypuh, np Mapuja Hypuh, np [para Jbounh Muonte-
Buh, fp Jagsura Omuescka, np Haranuja Huxonajesuh un
np Bacummja CrojuspeBuh. Y MypPHOTOIICKOM HEPHOLY OHE
cy Hajuerhe 6puHye 0 yyeHMIIaMa PafieHIIKe MIKOIe YT
cy paguie y ‘hadukoj Tpresu, JOK Cy TOKOM paToBa 6umie
aHraxoBaHe y 6onHunama yKeHckor fpymrsa.

Cymnpyre nexapa cy uMaje BeoMa 3Ha4yajHy y/Iory, He
caMo y pagy JIpyIuTBa 11 ponarupamy mberose ge/laTHOC-
i1 Beh 1 Ha ipyrum nopumMa. Ibuxos sgpaBcTBeHO-IIPO-
CBETHM pafi 610 je Toce6HO BaXKaH y Ky/ITypHO cnabuje
Pas3BUjeHNM CpelMHaMa, Y IOAPYXKHMIaMa. Y OfHOCY Ha
cynpyre opuiypa, y Ynpasu [Ipymrsa cy 6uie Mano6poj-
HIje, a/IU CY 3aTO0 OVJIe aHTKOBaHMje y ABeMa Haj3Havaj-
HUjMM XYMaHUTapHYUM ycTaHoBaMa [pyirBa — y Yipa-
BI U Hap3opy Dauke Tprese u 'y Ynpasu [Joma rocmoba.
Hajsehe noxxpTBoBame ucropaBane Cy TOKOM paToBa,
KaJia Cy, 4eCTO y3 CBOje CYIpyTe, pajniie Kao 60THuIapKe
y pesepBHMM 6omHuIaMa. ITojenyHe cynpyre nexapa 6me
cy wiaHnue JpylTsa 1o geceT 1 BUIIe TOAMHA, JOK je
BpJI0 Manu 6poj OHUX Koje Cy HarrynTase JJpymTBo mocie
nepuofa Kpaher of et rogmHa.
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IIOTOM Y BOjHOM CaHUTETY, a TPMHAECT
roguHa (1860-1873) 610 je iBOpCKM
nexap. CMaTpaH je je[[HUM Off HajCTpy4-
HUjuX nekapa u 6uo je wiaH [Ipymrsa
cpricke coBecHOCTU 1 CpIICKOT y4eHOT
ppymTBa. Kao cynpyra tako yrinegHor 4oBeka, Bapsa-
pa Mamns je 6una Mehy HajBubennjum >xenama cor
noba. Kao mro je pedeno, 6uina je jemHa of OCHUBauuIla
JpymTBa 1 4iaHuIa npee Ypase. 3a IOYaCHY YIAHUILY
nsabpasa je 1905. roguHe.

Hanwuia J. Banenra, pohena Credanosuh (?-1904)
6wa je npyra cympyra fip Joana Banenre (1826-1887).
Hy>xHoCT npefcennuiie JIpymTsa BpHInia je caMoO HEKO-
TMKO Mecely, off anpuna 1878. o janyapa 1879. lannyun
cymnpyr JoBaH Banenta Takobe je 610 yriegan nexap ca
6oraroM pagHoM KapujepoM. buo je ynpaBuuk bonunie
okpyra 1 Bapouu beorpasa, xoHopapHu Ipogecop Xu-
rujeHe y Benukoj mkonu 1 y Buoj >keHCKoj IIKO/M, 9/1aH
CpricKor y4eHOr [IpYIITBa U jefaH of ocHuBaya CpIickor
nexapckor gpyursa (1872). Januua je 6ua Bpio aHra-
>KoBaHa y pany JKeHckor fpyniTsa, 6uia je 6arajHnuia
Ipymwrsa, wianuna JIutepapHor ox6opa, IpoLeHNTe/bKa
y Ilasapy u Hag3opuuia Hauke Tprese. [Topogyia Banen-
Ta je 300r JoBaHoBe cyx6e Ha MecTy ¢pusukyca Okpyra
nuporckor of, 1882. no 1886. >xuBena y Ilupoty, a lanuna
je OyIa MHMIIMjaTOp OCHMBAMba MOAPY>KHUIle [IpymiTBa y
ToM rpagy. Y BpeMe Cprcko-6yrapckor para, y3 cynpyra
JoBaHa je pajjuiia y TaMOLIb0j pe3epBHOj Oomamuu. Of-
NMKOBaHa je 3maTHoM MepaboM KHernibe Hartanmje 1878.
u Mepmamom Llpsenor kpcra (Crnuka 2).

3HavajaH meyat y pajy JIpymrsa octaBuia je Hopomu-
1ja Xorten. Mapuja Xorel je 6uma cynpyra CaHUTETCKOT
ITyKOBHUKA I yIIpaBHMKa BojHe 6onuute y beorpany mp
Jocuda Xonena (1835-1898), koju je Takohe 610 jenan
op, ocHuBava Cprickor nekapckor gpymrsa. Mapuja Xo-
Jel] je o6aB/basia BaKHe LY>KHOCTHU y [ pyIuTBy — 6una je
HOTIpefCceHNUIIA, [TIaBHA HAaI30PHUIIA pe3epBHe OOIHU-
e 1886, wrannia ogbopa u HagzopHuia hauke Tprese.
Khn Jocuda n Mapuje Xoneu, Karapyuna, 6ua je wiannia
JpymTsa 9ak 55 rogmHa, o, 1881. no cBoje cmpTu, 1936.
ropuHe. Kao cexperap u IlmaBHM aiMMHICTApPTOP, 28 To-
[VHA je BoAWIa U ycMepaBaina pap JJpymrsa.
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Ocum Jannne BaneHnTe, y Hofgpy>KHKULIaMa Cy O6ue
noce6Ho akTBHe MuneBa Kyxem u Ilepcupa Kpakos.
Munesa Ky»erb, Cynipyra oOKpy>kKHOT JieKapa Jip Japocnasa
Ky»xermpa (1846-1928), y Hauky je BeoMa yCIIEIHO peaKkTu-
BUpasa MOfIPYXKHUIY Koja ce 6¥/1a ToTOBO yracuma. buma
je mpemceHNIIA TOAPY>KHNIIE U WIAHNIIA IbeHe YIIpaBe
mo 1905. rogmue. Meby ocHuBauniaMa MOgpy>KHULE ¥
Kwaxesny 1901. rogune 6una je Ilepcupna Kpakos, cy-
npyra ap Curucmysga Kpakosa, CaHUTETCKOT TOPYYHMKA
u TpynHor nekapa XBV nemagujckor myka y Kmaxes1ry.

3AKJbYYAK

Y ocHuBamwy YKeHCKOr pyLITBa 11 IbeTOBOM Pafly Y4eCTBO-
BaJIe CY JKeHe Koje Cy 110 CBOM poDhersy 1y cBojuM OpauHuM
U IOPOAVYHYIM Be3aMa IIpUIlajiajie IIOIUTUYKOj, BOjHO),
KY/ITYPHOj U HAy49HOj eJIUTY CPIICKOT ApywuTBa. Of Ipeko
2000 ynannua JIpymrsa y beorpagy, ckopo 4eTBpTUHY Cy
YUHIIE JIEKapKe, CyTpyTe U Khepke yiekapa, IITO MIYCTpyje
3Ha4aj u yren YKeHckor ApymITBa, Kao U CTaB CpPICKe
eITe IIpeMa IPYIITBEHOM aHT'KOBamby skeHa. Y adup-
MaLuji ¥ OCTBapyBamby IIOCTaB/beHNX IjbeBa [IpymTBy
CY OMOIJIa IOKPOBUTE/BCTBA CIIPCKUX BIaJlapKy U XKeHa

Mwnanoswh J. n JoBaHoBuh-Cumuh J.

n3 KparpeBckor oMa, y IpBoM pepy Kpasbuiie Haranuje
O6penosuh. YrancTso nekapku Takobe je gonpuHocuno
yIJIeny U oMacoBberby Jpyurrsa. VicTpajHe y HacTojamy ga
YIIPKOC OPOjHIM IIpenpexama CTeKHY BUCOKO 00pa3oBarbe,
ofyTy4yHe y 60p6u 3a CBOja pajiHa IIpaBa 1 CTaTyC y JPYLITBY,
OHe Cy 6ute y30p MHOIUM >keHama. Cympyre jiekapa cy ce
HOCeOHO aHra)KoBaJIe TOKOM patoBa pasiehin kao 6omHmdap-
Ke, YVIMe CY Jjajle 3Ha4YajaH JOIPUHOC PaJy CPIICKOT CAaHN-
TeTa. Y MUPHOMOIICKIM IIEPUOIMMA, CBOjUM 3IPABCTBEHO-
IIPOCBETHVM PafiOM YTHULAJIE CY Ha PasBUjarbe XUTMjEHCKIX
U 3[[PaBCTBEHNMX HaBMKa ceocKor craHoBHuiTBa (Tabena 1).

3AXBAJIHOCT

3a ycrymwpeny otorpadujy np Jopana u Jauuie Banen-
Te 3aXBasbyjeMo ce rocrofuny Muomry Jlasapesuhy n3
beorpapa.

CYKOBb UHTEPECA

AyTopu usjaBjbyjy fia HeMa Cykoba MHTepeca y Besy ca
OBIUM PAJIOM.

Ta6ena 1. Jlekapke v cynpyre nekapa YnaHuue *KeHCKor ApyLTBa 1 HeroBux nogpyxHuua 1876-1915; y Tabenu cy Ha3usm mecTta HaBefeHN
nopeA UMeHa YnaHuLa y NoApyXH1LaMa, a HICY HaBoheHw y3 nMeHa unaHuua beorpaackor onbopa; ciefie 3aTum roguHa NpucTynama, pyHKumuje
y ynpaBu ApyLwTBa 1 Me cynpyra (Kog Kojuix je To 6uno moryhe yTBpanTy); y Tabenu je,c” ckpaheHunua 3a peu cynpyra.

Table 1. Female physicians and physicians’ wives — members of the Women'’s Society and its affiliates 1876-1915; in addition to their names
and places of their membership, listed are also the years of accession and positions they held within the Society, as well as the spouses’ names

(when known); the c. in the table stands for spouse of.

JIEKAPKE

1. Byuetuh-Mputa gp Mapwja, (1905), c. ap Hukone ByyeTtnha.

2. lohesay ap Jby6uua, poh. Bypuh, (1900), unaHnua ypehrsaukor
opbopa Jomahuye, c. ap Munopaaa lohesua.

3. Jbounh Munowesuh ap Opara, (1895), nekapka nutomumua
KeHckor gpywTBa 1 yyeHnua PageHunuke wkone, c. ApaHhena
Pawe Munoweswnha, nonntnyapa.

4. Matuh gp Munuua, Paxars (1912).

5. Manenuh-baHkosuh ap JapuvHka, (1900), unanvua JintepapHor
opn6opa, ayTop TEKCTOBA O XUrujeHu 1 3gpasiby y Jomahuyu.

6. Hukonajesuh Jasugosuh gp Hatanuja, (1914).
7. Onwescka ap Jagswra, JTosHuua (1895), Moxapesay, (1898).
8. CrojubeBuh gp Bacunuja, (1914).

CYMPYTE JIEKAPA

1. AHactacujeBuh JeneHa C., (1882), c. ap CeeTo3apa
AHacTacujeBuha.

2. AtaHacmjeBuh Coduja Coja C., (1900), c. ip CraBpe
AtaHacujeBuha.

3. berpaHckn Munana, CeunajHay (1901), c. ap CBeTo3apa
BemaHckor.

4. borgaHosuh »Kneka, Huw (1900), c. ap JosaHa borgaHosuha.

5. bopucasmesuh [apuHka, (1905), c. ap Munowwa
Bopucasrbesurha.

6. bpeHToBuh MaprTa, (1883), c. ip Bacunuja Bace bpeHToBuha.
7. Bynuh Munesa, (1895), c. ap Bace bynuha.

8. BaneHta laHnua, (1876), bnarajHuua, npeaceaHNLa, YiaHnua
JlutepapHor opbopa, npoueHuTesbKa y Masapy, HaasopHULa
Hauke Tpnese, c. ap JoBaHa BaneHTe.

‘ DOI: https://doi.org/10.2298/SARH191106078M

9. Bacuh [danuua, (1895), c. ap Munana Bacvha.
10. Bennukosuh Papojka, (1900), c. ap Munxanna Bennykosuha.
11. Becosuh Kocapa, (1883), c. ap Jby6omupa Becosuha.

12. Bykuesuh Emunuja, Moxapesal (1899), c. ap CraHojna
BykueBuha.

13. lfepacumoBuh Kocapa, (1885), c. ap Aumuntpuja lepacumoBsuha.
14. Tohesay KatapuHa, (1890), npsa c. ap Munopaga lohesua.

15. lToHcuopoBcku Jagsura, MapahuH (1880), rmaBHa Hag3opHMLa
MapahunHcke pesepBHe 6onHuLe 1876-77, c. ap Kasumnpa
[oHCMOpOBCKOT.

16. JaHwh JeneHa, (1883), c. ap JoBaHa JaHuha.

17. OnHnh Jannua, (1905), khepka gp Kocte unnha n c. ap
Hukone benocasuha.

18. fo6pu Munuua Muuga, (1905), cekpeTtap hauke Tpnese,
nobpososbHa 6onHMYapKa, ¢. ap Metpa Jobpor.

19. okuh KaTtapuHa, (1880), c. ap J1azapa Jokuha.
20. hokwuh Pyxa, (1880), c. op JoBaHa Hokuha.

21. hophesuh Katapura, Huw (1885), fo6poBos/bHa 60HMYapKa
1885, c. ap Aparosby6a U. hophesuha.

22. hophesuh MNaynuHa, (1879), c. ap BnagaHa Hhophesunha.
23. hopuh Jbybuua, MNoxapesau (1898), c. ap Munerka Hhopwuha.

24. XviBapgnHouh [JecaHka, (1905), c. ap OparyTrHa B.
MusagnHosuha.

25. Xuekosuh 3opka, AnekcuHal (1905), c. ap H. Krekosuha.
26. Kyjosuh JaHuua, (1895), c. op JeBpema XKyjosuha.

27.3aBabun JepuHa, (1900), npoueHuTesbka y Masapy, ¢. Ap
borocnagsa (OpaHua) 3aBahuna.

28. 3aH$T Po(K)canga, Huw (1905), c. ap boxngapa (bepmaHa)
3aHdTa.

29. MiBaHoBwh Kaja, HatanuHum (1911), ocHuBaunua n
npefcefHNLa NoapyxHuLe, c. ap Hactaca Y. isaHosuha.
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30. MiBkosuh Hagexpaa Haha, (1910), unannua Og6opa Hauke
Tpnese, c. Ap Momuuna Mekosuha.

70. Monosuh MNepca, JaroguHa (1910), cekpeTap NOAPYKHULLE,
c. ap 3apwuje Nonosuha.

31. Unuh Capka, 3ajeyap (1900), ocHMBaumLa nogpy»kHuLe, C. AP
Naze Vinuha.

=

71.Monc KaponwuHa, beorpag, (1895), c. ap Camymna Monca.

32. JankoBuh AHKa, (1900), c. op »Knsote JaHkoBuha.

72. MNonc-Aparuh Pyxuua, (1900), c. ap AnekcaHapa Monc-Aparuha.

33. Jankosuh [JapuHka Japa, Krwaxesa (1908), c. ap Munopaga
J1. JaHkoBuha.

73.Mpasuua M3ena, Cmepepeso (1897), c. CBeTncnasa lNpasuue,
fileKapcKor noMohHMKa.

34. Jed(B)pemouh Coduija, (1900), c. ap MunaHa . JeBpemosrha

74.Tpotuh JeneHa, bpyc (1910), ocHuBaumLa 1 npeacenHMLa
noApy»XHuLe, c. Ap Anekcangpa Mpotuha.

35. JoaHoBuh beTu, (1895), unaHuua Ynpase hahke Tpnese, c. aop
MwnaHa JoBaHoBuha batyTa.
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. Papojkosuh Hapa, Apanhenosau (1907), c. ap Pagucasa
PapojkoBuha.

36. JosaHosuh Muna, (1900), c. op JosaHa J. JosaHoBuha.

76. PaHummnp KatapuHa Katuua, (1905), c. 3ybapa Unuje PaHnmupa.

37. JoBanoBuh Munuua Muua, (1905), c. ap Hoke I1. JoBaHoBuha.

77. PubHukap [aHuuga, (1905), npea c. aop CnobopaHa PrbHvKapa.

38. KnuHkoBcKu AHKa, (1885), . ap hopha KnuHkoBcKor.

78. PubHmKkap Munuua Munka, (npe 1896), c. op Opare PubHmKapa.

39. Kyxemb MuneBa, Yauak (1888), npeacepHuLa nogpyxHuLie,
c. ap Japocnasa Kyxera.

79. Puctuh Munnua, boreal (1908), unaHuua Ynpase
noapyHuue, c. ap Hukone Puctuha.

40. Nazapesuh Monekcwja Mona, (1890), c. ap Jlase K. Jlazapesuha.

41. Makcumosuh Onra, (1905), c. op JoBaHa MakcumoBsuha.

80. Puctnh Munuua Muua, MnageHosad (1907), ocHiBaunua n
noTnpencegHvLa noapyxHuue, c. ap Kocte Puctuha.

42. MaHojnosuh Onra, MNMoxapeBsay (1897), cekpeTap nogpy»xHuue,
¢. ap Mute MaHojnosuha.

=

81. Puctnh Muua, Yauak (1908), c. ap Kocte Puctuha.

82. CaBuhesuh Hatanuja, (1914), c. ap Munopapa K. Casnhesuha.

43. Mapkouh [apuHka, (1905), c. ap CBeTo3apa Mapkosuha.

w

83. Cajdept JozeduHa, Yauak (1905), c. ap lyctasa A. Cajdeprta.

44, Mapkosuh 30pKa, (1900), unaHuua Og6opa Hauke Tpnese, C.
Ap Muxanna Muke Mapkosuha.

84. Cegnauek Mupocnasa, [Metposau — [Jown MunaHosay —
Moxapesay, (1900), c. ap BeHuecnasa Ceanayeka.

45. Mauaj AHka, (1890), c. ap CteBaHa Mavaja.

85. Cnbep Poza, Hiw (1882), c. ap CreBaHa Cnbepa.

46. Mauaj Jby6uua, (1900), cekpeTtap Hhauke Tpnese, hepka ap
CreBaHa n Anke Mauaj.

86. Cumnh Muna, (1914), cekpeTap, unaHuua Og6opa hauke
Tpnese, ¢. ap CtaHuwe Cumnha.

47. MawwuH Bapsapa, (1876), ocH1BaumLa, YnaHuua npee Ynpase,
c. Ap JoBaHa MawuHa.

87. CumoHosuh MuneHa, (1910), c. ap CBetnucnasa CumoHosuha.

48. Meposuh KaTapuHa, (1880), c. ap Ahvma Meposuha.

88. CmubaHuh Hatanwja, (1914), npegcegHnua HagsopHor
opbopa, ¢. ap CMusbaHuha.

49. MuneHkosuh 3opkKa, JaroguHa (1912), c. gp KneojuHa M.
Munenkosuha.

89. CoHpepmajep CraHncnaBa, (1888), unaHuua JintepapHor
on6opa, c. ap PomaHa CoHpepmajepa.

50. Munenkosuh Cagka, Jleckosal (1910), noTnpeacegHuua
noapyHuue, c. ap Togopa Munenkosuha.

90. Crajuh Mapruta Muua, Huw (1908), c. ap Munata T. Crajuha.

51. Munuhesuh Cnaska, MNMoxapesay, (1898), c. ap Mute
Mwunuhesunha.

91. CraHuwescku MNepcnga, (1893), c. ap Kasmmnpa CTaHULIEBCKOT.

92. CraHojeBuh MapTa, (1910), c. ap CraHojeBuha.

52. MunosaHosuh Llaja, Moxapesay, (1905), c. ap MunaHa
MwunosaHosuha.

93. Crejuh Mapuja, (1895), c. gp MNaena Crejuha.

94. CtreBaHoBuUh MuHa, (1880), c. ap Nlase CreBaHoBuha.

53. Mutposwuh Bykocasa, Huw (1905), c. ap Muxajna Mutposuha.

95. CreBaHoBuh Bupocasa, Huw (1908), c. ap Munolwa CreBaHoBuha.

54. Muxajnosuh Jenka, (1910), c. ap Yene Muxajnosuha.

96. CredpaHoBuh MunaHa, (1910), c. ap CBetucnasa CredaHosumha.

55. Muxen Onra, (1910), c. ap Enyapaa Muxena.

56. Hah Aranuja Ariuuga, (1886), c. ®patrbe Haha JaHunosuha,
neKkapckor nomohHuMKa.

97. CrojaHoBuh Bupgocasa, lpouka (1910), c. ap Munaxa .
CrojaHoBuha.

98. CrojaHoBuh Mapuja, Moxapesay (1898), c. ap CrojaHoBMNa.

57.Hactnh Cmuiba, (1887), c. ap A. Hactuha.

58. HeHaposuh Coduija, (1905), c. ap Jbybomumpa HeHagosunha.

99. CrojaHoBuh Munea, Huw (1905), c. ap CrojapmHa CrojaHoBUha.

59. Hukonajesuh JlenocaBa Muuga, (1910), unaHuua MIHTepHaTcKor
opbopa n Opbopa [loma rocnoha, c. ap LemocTeHa
Hwvikonajesuha.

100. CrojaHosuh Coduja, Hnw (1905), c. ap Bojucnasa CrojaHoBumha.

101. CrojkoBuh HaTanuja, Yauak (1908), c. ap Anekce CrojkoBuha.

102. Cy6oTumh 3opkKa, (1905), c. Ap Bojucnasa J. Cy660Tunha.

60. Hnkonuh AHuua, (1895), cekpeTap Ynpaee hauke Tpnese, . Ap
MwuTe Hukonuha.

103. Cy6oTtrih MenaHwja, (1905), c. op Bojucnasa M. Cy6otuha.

104. Oununosuh Pyxuua Pyxa, (1895), c. ap Hhopha Gununosuha.

=

61. Hukonuh 3opka, (1895), c. ap Hhoke Hukonuha.

62. Hukonuh Munuua Muua, (1895), c. ap M. Hukonuha.

105. Xaun-Hukonuh AHa, Beorpag, Moxapesay (1910), c. op
Hukone Xayn-Hukonwvha.

63. Manuropwh KatapuHa, Huw (1908), c. ap Wnuje Manuropuha.

106. XvpL JeneHa, (1890), c. ap UrkbaTa XupLua.

64. Manvh JapuHka, (1910), npeacenHmnua LWkonckor og6opa,
unaHuua Opbopa loma rocnoha, c. ap hupe MaHnha.

65. Mauy JleHka JleHa, (1885), c. aop Jlase Mauya.

107. Xoney KaTtapuHa, (1881), cekpeTap, unaHuua JintepapHor
opbopa, 4obpoBosbHa 6onHUYapKa (1912-1913), unaHuua
LlIkonckor opgbopa, hepka Mapuje n ap Jocnda Xoneua.

66. NeTkoBuh Bykocasa, Huw (1908), c. ap AparyTtuHa C.
MeTkosuha.

6
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. Metposuh bocubka boca, Huw (1900), c. ap Muxavna
MeTtposuha.

108. Xoney Mapuwja, (1879), noTnpeaceaHnLa, raBHa HaA30pHMLA
y pe3epBHoj 6onHuLM (1886), unaHvua of6opa hauke Tprese,
c. ap Jocnda Xoneua.

109. Lisnjetnh AHKa, (1890), c. op Muxanna LiBnjetuha.

68. Monosuh AHKa, (1880), c. op MunyTrHa MNonosurha.

110. Wpara ®aHu, (1905), c. ap Aparomwyba (CurncmyHza) Lpare.

69. Monosuh Onra, (1910), c. ap Monosuha.
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111. Wywkanosuh XpuctrHa, (1895), unaHnua JlutepapHor
opbopa, ¢. ap Munxanna Wyuwkanosuha.
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Female physicians and physicians’ wives — members of the Women’s Society

(1875-1915)

Jasmina Milanovic’, Jelena Jovanovic-Simic?

'Institute od Contemporary History, Belgrade, Serbia;
“Museum of Science and Technology - Belgrade, Serbia

SUMMARY

Prior to the Herzegovina Uprising (1875) and the First Serbian-
Turkish War (1876-1877), two associations were established in
Serbia with humane work goals that provided great assistance
to the health service throughout the war conflicts in which the
Serbian people participated. The first of these was the Women'’s
Society, established in May 1875, and the second one was the
Serbian Red Cross Society, established in February 1876. Shortly
before the wars, they organized training courses for voluntary
paramedics and nurses, during the wars they established re-
serve hospitals, collected money, medical supplies, and cloth-

DOI: https://doi.org/10.2298/SARH191106078M

ing for the wounded and the refugees. In peacetime, among
other activities, they worked to raise public awareness of the
importance of hygiene and proper nutrition. Female physicians
and physicians’ wives were particularly active in the Women'’s
Society, and were followed by women around them. The work
of the female members of the Women's Society was especially
invaluable in the subcommittees, as they worked together with
their husbands to promote health education in culturally primi-
tive rural areas.

Keywords: physicians; physicians’ wives; Women's Society; vol-
untary nurses
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LETTER TO THE EDITOR / MACMO YPEOHUKY

Challenges arising from the residency program for
traditional Chinese medicine postgraduate students

in China

Yuhao Si', Yong Ma?, Heng Yin?

'Nanjing University of Chinese Medicine, First School of Clinical Medicine, Nanjing, China;
“Nanjing University of Chinese Medicine, College of Basic Medicine, Nanjing, China;
3Wuxi Affiliated Hospital of Nanjing University of Chinese Medicine, Department of Traumatology and

Orthopedics, Wuxi, China

Dear Editor,

The Chinese residency program (“5 + 3” sys-
tem) became formalized and institutionalized
nationwide in 2015, covering all the primary
medical specialties, which included traditional
Chinese medicine as well [1]. Traditional Chi-
nese medicine is an experience-based specialty
that has been inherited and developed through
the handing-down teaching strategy for thou-
sands of years, and this strategy has been
proven effective for Chinese medical education
[2]. Interestingly, traditional Chinese medicine
postgraduate students nowadays are subjected
to the US-style residency program, which is
tailored for Western medicine education.

Unfortunately, the feedback of the residency
program seems to be lower than expected due
to some notable limitations. There are two key
aspects of the current restrictions, which in-
clude curriculum set and clinical training [3].
The curriculum set issues are that the courses
have a much shorter duration, weak perti-
nence, and absence of timeliness. Traditional
Chinese medicine postgraduates used to take
at least a one-year course on campus prior to
participating in a two-year program for clinical
training or medical research training. How-
ever, over 80% of postgraduate students only
take a three-year residency program at a des-
ignated hospital during their entire postgrad-
uate career as requested. Consequently, this
inhibits students from possessing a sufficient
professional knowledge base prior to starting
clinical training. Additionally, residents with
inadequate profession can be a real threat to
patient safety.

The purpose of clinical training is to lay
a foundation for residents to be indepen-
dently engaged in health care via targeted and

systematic teaching and practice [4]. Neverthe-
less, three leading limitations arise as follows:

1) The training duration of each student’s
specialty (sub-subjects of traditional Chi-
nese medicine) accounts for less than 1/3
of the entire program duration;

2) Students may not obtain competent sup-
port and guidance from their teaching
peers at the hospital;

3) Negative activating emotions can be bred
among students as a trend of neglect dur-
ing their daily work or even becoming
free labor at hospitals.

Although the residency program has been
occurring in China for almost five years, this
trend seems to continue. More importantly,
most postgraduate students are subjected to the
repetitive writing of medical records and may
not be trained in typical traditional Chinese
medicine since Chinese medical doctors are
likely to undertake an unimaginable workload
every day due to China’s large population.

Notably, the aforementioned limitations are
threatening the quality of the traditional Chi-
nese medicine education. This, in turn, contrib-
utes to the graduation of unqualified physicians
of traditional Chinese medicine and low-quali-
ty health care services. Therefore, the National
Health Commission of China has to empha-
size those problems and elaborate a localized
and comprehensive residency program for the
traditional Chinese medicine postgraduates,
which will ultimately offer all Chinese citizens
high-quality care.
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YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

IIpe mogHOmema pyKonuca YpeSHUIITBY YaCOMM-
ca ,CpICcKM apXuB 3a IeIOKYITHO TeKapcTBo“ (CA)
cBU ayTopH Tpeba Aa MpounuTajy YOyrcTBO 3a ayrope
(Instructions for Authors), rae he nponahu cBe morpedue
nHopMaluje 0 MUCaby U IPUIIPEMU Paja y CKIaxy
ca cTaHfapauMa yacomnmnca. Beoma je BaykHo ja ayTo-
pu npunpeMe paj npemMa JaTUM IPONO3UNjaMa, jep
YKOIMKO pyKomuc He Oyfe yckinal)eH ¢ 0BUM 3aXTeBUMa,
Ypenuumrso he ooty M OXOMTH HeroBO IMy6Iu-
KoBame. PajoBu o6jaBbeny y CA ce He XOHOpapuury.
3a yranke xoju he ce o6jaButu y CA, camoM noHynom
panga CprckoM apXuBy CBM ayTOpH paja MpeHoce CBoja
ayTopcKa IpaBa Ha M3gaBava yaconuca — Cprcko me-
KapcKo IPYLITBO.

OIIIITA YIIYTCTBA. CA o6jaB/pyje pagoBe Koju 5o
cajia HUCY HUTTIe 00jaB/beHN, Y LIeMOCTU UM AeIOM, HUTHU
npuxBahenu 3a o6jaBpuBame. CA 06jaBbyje paoBe Ha
€HITIECKOM U CPIICKOM je3uKy. 360r 607be JOCTYITHOCTHU
u Behe IMTHPAaHOCTY IIpeNopydyje ce ayTopuMa Ja pa-
ToBe CBUX OO/MMKa IIpefiajy Ha eHImeckoM jesnky. Y CA
ce 06jaBipyjy cnemehe KaTeropuje pajoBa: yBOJHUIN,
OPUTVHAHM PafIoBY, IPETXOIHA U KpaTKa CaolIITeHha,
puKasy 60NeCHUKa U CTydajeBa, BU/e0-YIaHIIN, CTIMKe
U3 KIMHIYKe MeIMIIMHE, IPETIeHN PajloBH, aKTyeTHe
TeMe, pajioBM 3a PaKCy, PafloBM 13 MICTOPHje MeAVIIHE
U jesuKa MefUIINHe, MeIVNIIMHCKe eTUKe, PeryTaTOPHIX
CTaHZAapfa y MeIVMILMHY, N3BEIITaj) ca KOHTpeca U Ha-
YYHUX CKYTIOBa, TNYHY CTaBOBY, HAPYYEHU KOMEHTa-
P, MICMa YPeJHMKY, IPVMKa3y KIUTa, CTPYYHe BECTH,
In memoriam v gpyru npunosu. OpUrnHaTHA PagoBMU,
IPeTXOfIHA ¥ KPaTKa CaolIITeha, IpUKa3y 60/IecHIKa I
CITydajeBa, BUIO-UIaHIN, CTIVMKe U3 KIVMHIYKe MeIUIIHE,
Iper/iefHN PafloBM U aKTyeTHe TeMe, TyOImKyjy ce mc-
K/bY4MBO Ha €HIJIECKOM je3UKY, a OCTajle BPCTe pajioBa ce
MOTY ITyOIIMKOBATY M1 Ha CPIICKOM je3VIKY CaMo II0 OfTyL
Ypepunmrsa. PajjoBu ce yBeK JOCTaB/bajy ca CaXKeTKOM
Ha eHIJIECKOM U CPIICKOM je3UKy (y CK/IOITy CaMoT PyKo-
mca). TekcT pafia KynaTu y mporpamy 3a o6pajry TekcTa
Word, dourom Times New Roman u BeTN4MHOM CIIOBA
12 Tavaka (12 pt). CBe yeTupu MapruHe IOfeCUTI Ha 25
mim, BeMIIMHY CTpaHNUIe Ha GopMaT A4, a TEKCT KYLIaTH C
IBOCTPYKMM IIPOPEIOM, IeBUM ITOPaBHAKEM U YBIaUeHheM
cBaKor I1acyca 3a 10 mm, 6e3 febema peun (xudenanuje).
He xopucTutu TabynaTope u y3acTOIIHe IIpasHe Kapak-
Tepe (CIlejcoBe) paiy IOpaBHaba TEKCTa, Beh amaTke 3a
KOHTpOJTy OpaBHama Ha ewupy u Toolbars. 3a mpemasax
Ha HOBY CTPaHY JOKyMeHTa He KOPYCTUTY HU3 ,,eHTepa',
Beh uckpyunBo onuujy Page Break. Ilocne cBakor 3Haxa
VMHTEPIYHKIIVje CTABUTY CaMo jeflaH IpasaH KapakTep.
AKoO ce y TeKCTy KOPUCTe CIlelyjanHy 3Hauu (cuMo6omn),
kopuctutu pout Symbol. I[Togauu o kopuurheHoj mure-
paTypM y TEKCTY O3HAa4aBajy ce apancKuM OpojeBuma y
yIIacTuM 3arpafama — Hiip. [1, 2], 1 To pegociefoM Kojum
ce TojaBIbYjy Y TeKcTy. CTpaHMIle HyMepucaTu pefioM Y
IIOEEM JIECHOM YTy, ITI04eB Off HaC/IOBHE CTPaHe.

I1py nmcamy TEKCTa Ha €HITIECKOM je3VKy Tpeba ce Ipupp-
>KaBaTH je3ndKor cTaugapna American English u xopuctn-

TV KpaTKe 1 jacHe pedeHnlle. 3a HasVBe TeKOBa KOPUCTUTHU
UCK/bY4MBO IreHepryKa uMeHa. Ypebaju (amaparu) ce 03-
HavaBajy GpabpMyKMM HasMBMMa, a IMe VI MeCTO IIPON3-
Bohada Tpeba HaBecTV y 061MM 3arpagama. YKOIMKO ce
y TEKCTY KOPUCTe O3HaKe Koje CY CIIOj cioBa u 6pojesa,
IIpeL3HO HamucaTy 6poj Koji ce jaB/ba Y CYNIepCKPUITY
wm cynckpunry (amp. *Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITo yobuyajeHo muine KypsusoM (italic), Tako ce u
HaBopy, HIIp. reHn (BRCAI).

YKOMMKO je paf 1eo MarucTapcKe Tese, OMHOCHO JOKTOPC-
Ke jucepranuje, win je ypaheH y OKBUpy HayuHOT IIpoje-
KTa, To Tpeba moce6Ho HasHaunTy y HamoMmenu Ha kpajy
Tekcra. Takobe, YKOMMKO je pajj IPETXOHO CAOIIITEH Ha
HEKOM CTPYYHOM CacTaHKY, HABECTH 3BaHIMYaH HA3MB CKY-
Ia, MeCTO U BpeMe Ofip>KaBarba, Jja /M je pajj U KaKo my6-
NMKOBAH (HIp. VICTY VIV JPYTadyjyl HACTIOB VM CaXKeTaK).

KIMHNYKA NCTPAJKMBAIBA. Knuanyka uctpa-
KUBama ce JeUHNITY Kao MCTpaXMBama yTHUIaja jef-
HOT VTV BUIIe CPECTaBa VM Mepa Ha VICXOJ, 3[paBiba.
Perycrapcku 6poj MCTpaXkuBarmba ce HaBOAM Y TOCTIENHeM
pemy caxeTka.

ETMYKA CATTTACHOCT. Pykonycy o nCTpak/Bamu-
Ma Ha JbyiuMa Tpeba fla cafpske U3jaBy y BUY IIUCAHOT
IPYCTaHKa UCIUTBAHUX 0c06a y CKTafy ¢ XelICHHIIKOM
IIeKIapaIjoM 1 ofo6perbe HaJIeKHOT eTIIKOT ofjbopa
Jla ce UCTpaKUBabe MOXKE 3BECTH I JIa je OHO Y CKIIafy C
IpaBHMM CTaHAapAMMa. EkcriepymMenTanHa ncTpaxupama
Ha XyYMaHOM MaTepujaay U MCIIUTYBamba BPIIIeHa Ha XXIBO-
THbaMa Tpeba Ja cafipke U3jaBy eTUUYKOT 0f60pa yCTaHo-
Be I Tpeba fla Cy Y carllaCHOCTH C IPaBHUM CTaHJapAyMa.

M3JABA O CYKOBY MHTEPECA. Y3 pykomic ce npu-
NaXke MOTIIMCAHA U3jaBa y OKBUPY obpacua Submission
Letter kojoM ce ayTOpH 13jallibaBajy 0 cBaKoM Moryhem
CyKoOy MHTepeca UM HBeroBOM OCYCTBY. 3a HOfaTHe
MHpOpMaIje 0 Pa3IMINTUM BpCTaMa CyKoba MHTepe-
ca TIOCETUTHU MHTepHeT-CTpaHnIly CBETCKOT yApYyKema
ypenHuKa MeguuyHcKux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) nop Ha-
31BOM ,,IlonmuTuKa usjase o cykoby uHTepeca“.

AYTOPCTBO. Cse ocobe koje Cy HaBefieHe Kao ayTOpU
pana Tpeba fa ce KkBanmuduKyjy 3a ayropcto. CBaku ay-
TOp Tpeba J1a je yIecTBOBAO HOBOBHO Y PAJIy Ha PYKOICY
KaKo O MOTao Jia IIpeysMe OATOBOPHOCT 3a IIe/IOKyTIaH
TEKCT U pe3y/ITaTe MsHeceHe y pajy. AyTOPCTBO Ce 3aCHU-
Ba CaMO Ha: 6MITHOM JOIIPMHOCY KOHIIETIIV)HU pajia, Ko-
Oujamy pesyaTaTa MIN aHAIU3U U TyMadewy pe3ynTara;
IJIaHMParby PYKOIIMCA U/ EBerOBOj KPUTUYKO]j PEBUSU)U
OJf 3HATHOT MHTENEKTyaTHOT 3Ha4aja; 3aBPLUIHOM JJOTEPH-
Balby Bepsyje PyKOIca KOjy ce IPUIPeMa 3a ITaMIIatbe.

AyTopu Tpeba fa IIpuIoKe OINC JOIIPUHOCA TOjeITHAYHO
3a CBaKOT KoayTopa y OKBUpy obpacua Submission Letter.
PuHaHCHpambe, CaKyI/balbe IoflaTaKa MIN FeHePaTHo
HafITefame ICTPaXMBauKe IPyIle CaMI 110 ce61 He MOTy
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oIpaBfiaTy ayTopcTBO. CBY APYTU KOjU CY OTPUHENN
u3pajgu paja, a Koju HIUCY ayTOPM PyKOIuca, Tpebaio
6u na 6ymy HaBefleHM y 3aXBaTHUIIM C ONIMCOM IJIXOBOT
TOIIPMHOCA Pafly, HAPABHO, Y3 MMCAHY IPUCTaHAK.

INTATUJAPU3AM. Ogp 1. janyapa 2019. roguHe cBU
PYKOIIICK TOZIBPTaBajy ce MpoBepy Ha IIarujapusam/
ayromnarujapusam npeko SClndeks Assistant — Cross
Check (iThenticate). PagoBu ko Kojux ce jokaxe Ina-
rujapusaM/ayTonarujapusam 6uhe ogbujenn, a ayropu
CaHKIIMOHVICAHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpaHniy pykomnuca
Tpeba HaBecTu cnefehe: HacnoB paga 6e3 ckpahennua;
IPEUIOT KPaTKOT HAac/lIoBa pajia, IIyHa IMeHa Vi ITpe3yiMeHa
ayTopa (6e3 TUTYyNIa) MHAEKCHpPaHa OpojeBUMa; 3BaHMYAH
Ha3)B YCTaHOBA y KOjUMa ayTOPM pajie, MECTO M p>KaBy
(pemocnenoM Koju ofiroBapa MHAEKCHpPaHNM 6pojeBrMa
ayTopa); Ha JHY CTpaHWIIe HABECTU UMe U TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj TenedoHa, pakca u uMejI agpecy
ayTopa 3ay>KeHOT 3a KOPECTIOH/IEHIIIjY.

CAJKETAK. Y3 opurnHaaam paj, IpeTXOfHO U KPaTKoO
CaoTIIITelbe, IPerIe] IMTepaType, MpyKas crydaja (6omec-
HIKA), Paji U3 UCTOpUje MefULIVHE, aKTYeTHY TeMy, paj
3a pyOpUKY je3VK MeAVI[MHE U paj 3a IPaKCy, Ha IPYToj
0 pefly CTPaHUIM JOKYMEHTa Tpeba IPUIOKUTHU Caxe-
Tak pafia o6uma 100-250 peun. 3a opuruHaaHe pajfose,
IPeTXOIHO M KPAaTKO CAOIIITe e CaskeTaK Tpeba fla MMa
cnepehy crpykrypy: Yeon/Inmm paga, Metoze pana, Pe-
3y/nTaTH, 3aK/by4aK; CBaKM Off HABeJeHNX CerMeHaTa M-
caTy Kao 1oce6aH Macyc Koju Mounbe 60NI0BaHOM peylt.
Hagectn HajakHUje pesynrare (HyMepruKe BpeTHOCTH)
CTaTUCTIMYKE aHa/M3€e ¥ HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiTeH, Beh Mopa OMTH FUpPEKTHO [OBe3aH ca
pesynTatuMa paja. 3a mpukase 60/IeCHUKA CaXKeTaK Tpe-
6a ma nma cnepehe genose: YBox (y IOCIENBOj pedeHUIIN
HaBecTy Imb), [IpuKkas 6omecHnKa, 3aK/bydak; CErMeHTe
Takobe mucaTy Kao noce6aH macyc Koju nodnie 60m50-
BaHOM pednt. 3a ocTaje TUIIOBE PafjoBa ca)keTaK HeMa
OceOHY CTPYKTYPY.

K/bYYHE PEYMN. Vicnop CakeTKa HaBeCTH Off TPU [0
IecT K/bYYHUX peun vy uspasa. He Tpeba na ce moHa-
BJbajy pedy U3 HAC/IOBa, a KJbYUHe pedr Tpeba ma 6ymy
peeBaHTHe U ONMCHe. Y n360py K/byIHMX pedn KO-
puctutu Medical Subject Headings - MeSH (http://www.
nlm.nih.gov/mesh).

ITIPEBO/] HA CPIICKM JE3UMK. Ha tpehoj no peny
CTpaHMLIM JOKYMEHTa IIPUIOKUTH HAaC/IOB pajia Ha CpII-
CKOM je3MKy, IYHa VIMeHa 11 IIpe3uMeHa ayTopa (6e3 TuTy-
J1a) MHAeKCUpaHa OpojeBlMa, 3BaHNYaH Ha3UB YCTaHOBA
y KojuMa ayTopu pajie, MecTo u fip>kaBy. Ha cnenehoj -
YeTBPTOj IO pefy — CTPAHUIY JOKYMEHTA MIPUIOKUTH
caxerak (100-250 peun) ¢ K/by4HUM peunma (3-6), 1 TO
3a paZioBe Y KOjuMa je o6aBe3aH ca)keTaK Ha €HITIECKOM
jeauky. [TpeBoz mojMoBa 13 cTpaHe IuTeparype Tpeba ga
Oyze y ByXy cpIcKor jesuka. CBe CTpaHe peyuy UIN CUH-

Tarme 3a Koje II0CTOj1 ofroBapajyhe ume y HaleM jesuxy
3aMEHUTHU TUM Ha3MBOM. YKO/IMKO je paj| y LeJIOCTH Ha
CPIICKOM je3MKY, HOTPeOHO je MpeBecTy HasyBe IIPHIO-
ra (tabena, rpaduKoHa, CIIMKaA, CXeMa) YKOIMKO X VIMa,
LeJIOKYTIHM TEKCT Y IbJMMa I JIETEH/Ty Ha eHITIECKM je3UK.

CTPYKTYPA PAJTA. CBy 1OffHAC/IOBM Ce IIMIIY BETUKIM
MacHMM cnoBuMa (607y). OpUrMHaIHY paji U IPETXOTHO
U KpaTKo caomliTee 06aBe3Ho Tpebda ga uMajy cnepehe
nopHacnose: YBox (Insb pafia HaBeCTH Kao MOCTIEbY ITa-
cyc YBopa), Metone papa, Pesynraru, Juckycnuja, 3akmy-
vaK, /Iureparypa. [Ipernen nureparype 1 akTyenny TeMy
41He: YBOJI, ofiroBapajyhu nognacmosy, 3akbydax, JIn-
tepaTypa. [IppouMeHoBaHM ayTOp HpernefHOr pajia Mopa
Ta HaBefle Oap meT ayTomnyTara (Kao ayTop MM KOayTop)
pafoBa My6IMKOBaHMX Y YacOMMCHMA ¢ pelieH3njoM. Ko-
ayTopH, YKOJIMKO UX MMa, MOPajy fia HaBeny 6ap jemaH
ayTOIIMTAT pajioBa TaKohe My6IMKOBaHMX Y JaCOIMCHMA C
penensujom. IIpukas ciydaja wam 6onecHKa YuHe: YBOJ,
(Iws papa HaBeCTH Kao IOCIeN b acyc YBopa), [Ipukas
6onecHrka, [luckycuja, JIuteparypa. He Tpeba kopucturu
yMeHa 60JIeCHIIKa, MHMIMjae, HUTK OpojeBe uctopuja 60-
JIeCTH, HAPOUMTO Y WIycTparjama. [1prkasu 6omecHnka
He CMejy MMaTy BUIIIe Off TIeT ayTopa.

ITpurnore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTY Ha
Kpaj PYKOIINCa, a Y CAMOM Te/Ty TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfIHOCK Ha iaTu mpuior. Kpajmwa nosumuja
npunora 6uhe oxpebena y Toxy npunpeme pajga sa ny6-
NIMKOBambe.

CKPAREHMIE. Kopuctutu camMo Kafia je HEOIIXOTHO,
¥ TO 32 BeOMa JIyrayKe Ha3VBe XeMMjCKUX jefUEberba, Off-
HOCHO HaslBe KOju Cy Kao ckpahenmurie Beh mpemosHar/pu-
Bu (crangapaHe ckpahenune, kao Hnp. [JHK, cuna, XVIB,
ATTI). 3a cBaky ckpaheHUIly IyH TepMuH Tpeba HaBeCTU
IIpY IPBOM HaBODemY Y TEKCTY, CeM aKo HIfje CTaH#apHa
jemuania Mepe. He kopuctuty ckpahenniie y Hacnosy.
Vs6eraBatn xopuirheme ckpaheHnIa y caxxeTKy, ajii ako
CY HEOIIXOffHe, CBaKy cKpaheHMIly 06jacHNTY IpU IPBOM
HaBoDemy y TEKCTY.

TEOVIMATHU BPOJEBI. V TeKcTy pafia Ha €HITIECKOM
jesnky, y Tabenmama, Ha TpadMKOHMMA ¥ IPYTVIM ITPUIIO-
3¥Ma JeluMaHe OpojeBe MUcaTy ca TayKoM (HIp. 12.5
* 3.8), a y TEeKCTy Ha CPIICKOM je3MKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3aokpyxutu Ha
jenHy JenuMary.

JEOVUHWITE MEPA. Jly>xuny, BUCUHY, TeXKMHY U 3a1Ipe-
MVHY U3paKaBaTy y MeTPUYKIM jeAuHMIIaMa (MeTap — 11,
kutorpaM (rpam) — kg (g), mirap — ) Wiy BUXOBUM JIeTIo-
BuMa. Temmeparypy uspaxxaparu y cterennMa Iensujyca
(°C), xonuuuHy cyncTanle y Monuma (mol), a mputucak
KpBM y MUIMMeTPUMa XUBKHOT cTyba (mm Hg). CBe
pesynTare XeMaTOOLIKNX, KIMHNIKIX 1 6MIOXeMMUjCKUX
Mepera HaBOJWUTHU Y METPUYKOM CUCTeMy mpema Meby-
HapOIHOM cucTeMy jemuunia (SI).
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OBVIM PAJTOBA. IlenokynHu pyKonuc pajia KOju YnHe
— HAaCJIOBHA CTPaHa, Ca’KeTaK, TeKCT Pajia, CIMCaK JIMTepa-
Type, CBY TIPUIO3Y, OHOCHO TOTIINCY 3a HUX U JIETeHIa
(taberne, cnuke, rpadMKOHM, CXeMe, LIPTEXM), HACTIOBHA
CTpaHa U Ca)kKeTaK Ha CPIICKOM je3VMKYy — MOpa M3HOCUTHU
3a OPUTHHAIHY Pajfl, paji U3 MICTOPHje MeUIIVHE U Tpe-
rnep mureparype o 5000 peyn, a 3a IPETXOZHO U KPATKO
CAOIIITebeE, IPUKa3 60/IECHNKA, aKTYeTHY TeMY, pafi 3a
IpaKCy, efyKaTYBHY YWIAHAK U paf 3a pyOpUKY ,,]e3uk Me-
puiyHe 1o 3000 peuy; pajoBY 3a OCTate pyOpuKe MOry
nMary Hajume 1500 peun.

Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6UTH Y popMa-
Ty avi, mp4(flv). Y mpsoM xazipy ¢uamMa Mopa ce HaBecTI:
y HaiHacmoBy CpIICKM apXVB 32 LIeJIOKYITHO TeKapCTBO,
HACTIOB pajia, Ipe3VMeHa U MHUIIVjay IMeHa U CPefEbeT
C7I0Ba CBMX ayTopa paja (He ¢puama), rofuHa uspage. Y
IPYTOM Kafpy MOpa OMTHU YCHUM/bEH TeKCT paja y BULY
arcTpakTa fjo 350 peun. Y mocnenmeM Kapy GpumMa Mory
Ce HaBeCT MMeHa TeXHIIKOT 0cob7ba (pexija, CHUMATeTb,
CBET/IO, TOH, GpoTorpaduja 1 ci1.). Y3 Bujeo-pamose foc-
TaBUTU: TOCEOHO TEKCT y BUAY arcTpakTa (o 350 peun),
jenHy ¢ororpadujy Kao MirycTpauujy npukasa, usjaBy
HOTIIMCAHY Of CBET TEXHIYKOT 0co6/ba fla ce Ofpuyy ay-
TOPCKMX ITpaBa y KOPUCT ayTopa paja.

IIPVUIO3M PALTY cy tabene, cnuke (pororpaduje, up-
TEXM, CXeMe, IpadVKOHM) M BULIEO-TIPUIO3NL.

CBaka Tabena Tpeba ma 6yge cama 1o ce6y 1ako pas-
ymmpuBa. Hacnos Tpeba oTkyuary usHap taberne, a
objammema ncroy we. Taberre ce 03HavaBajy apancKuM
6pojeByMa mpema pegocneqy HaBobhema y Texcry. Ta-
6erne IpTaTH UCK/BYUNBO y Iporpamy Word, kpo3 MeHI
Table-Insert-"Table, y3 neduHycarme TayHOT 6pOja KOTOHA
u pefoBa Koju he unHNTH Mpexy Taberne. [JecHUM KIMKOM
Ha muiny - nnomohy onnuja Merge Cells u Split Cells -
crajaTi, ogHocHo femmty henuje. Kynatn ponrom Times
New Roman, Benmu4nHOM cnoBa 12 pt, ¢ jefTHOCTPYKUM
mpopenoM 1 6e3 yBradera Tekcra. Kopumrhene ckpahe-
Hulle y Tabenu Tpeba 06jacHUTH Y IeTeHAM UCIIOF, Tabe-
7e. YKOJIMKO je PYKOIIVC Ha CPIICKOM je3UKY, TIPUIOKNUTH
HasuBe Tabea U eTeHAy Ha 00a jesuka. Takobe, y jenny
Tabeny, y OKBUpPY 1cTe henuje, yHeTI U TEKCT Ha CPIICKOM
U TEKCT Ha €HIVIECKOM je3UKy (HMKAKO He IIPaBUTH [iBe
Tabere ca fiBa jesukal).

Ciuke cy cBy 06/ rpadU4Kmx OpyUjIora U Kao ,,CimKe”
y CA ce 06jaBmyjy dororpaduje, ipresxn, cxeme u rpadu-
koHM. C/IMKe 03HaYaBajy ce aparlcKuM 6pojeBuMa ImpeMa
penmocneny HaBohema y Tekcty. IIpuMajy ce CKk/bydInBo
pururante ¢pororpaduje (pHO-6eme umm y 60ju) peso-
nynuje Hajmame 300 dpi u dopmara sanica tiff unu jpg
(Mae, MyTHe 1 CIMKe JIOIIEr KBanuTeTa Hehe ce mprxBa-
TaTy 3a MTaMname!). YKONMMKO ayTopy He MOCeRyjy M
HICY y MoryhHOCTH fia locTaBe gurnTante pororpaduje,
OHJIa OPUTVMHAJIHE CTMKe Tpeba CKeHNPATHU Y Pe30myyjn
300 dpi u'y OpUTMHATHOj BETMYMHN. YKOIMKO je paj Heo-
IIXOJTHO VTyCTPOBATH Ca BUIIle CIMKa, y pany he ux 6uru
00jaB/beHO HEKOJIMKO, a ocTasie he 6utn y e-Bep3uju wiaH-

Ka Kao PowerPoint mpe3eHTanja (cBaka cmka Mopa 6uTu
HyMepJCaHa VI IMaTy JIETeH]TY).

Bupneo-npunosu (mnycrpannje pafa) Mory Tpajaru 1-3
MUHyTa 1 6utn y opmary avi, mp4(flv). ¥3 Bugeo moc-
TaBUTH ITOCEOHO CUKY Koja 61 Ou/Ia MaycTparja BUeo-
IpHKasa y e-M3hamy U 06jaB/beHa y ITaMIIAHOM M3JIakbY.
YKOMMKO je pyKOIMC Ha CPIICKOM je3UKY, IIPUIOKWUTH Ha-
3UBe C/IMKa 1 JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecIM MOTY IITAMIATH y 60ju, anu JofaTHe
TPOLIKOBE IITaMIle CHOCE ayTOPH.

Ipadukonu tpeba ga 6yny ypahennu u focrasbeHn y mpo-
rpamy Excel, ma 6u ce Bupene mpatehe BpefHOCTH pacIio-
pebene o henujama. Vicre rpadukoHe npexonupaTii u y
Word-oB foKyMeHT, rjje ce rpaduKOHN O3HaYaBajy apar-
cknM 6pojeBrMa IpeMa pefociefy HaBohema y TeKCTy.
Csu nopaiy Ha rpadukoHy Kyuajy ce y donry Times New
Roman. Kopuuthene ckpahennue Ha rpaduxony tpeba
00jacHUTH y JIeTeHU UCTION rpaduKoHa. Y IMITaMIIaHoOj
Bep3Mju WIaHKa BepoBaTHIje je fa rpadukoH Hehe 6urtn
IITaMIIaH y 60ju, Te je 6ojbe u3beraBary kopuinhemwe 60ja
y TpaduKOHMMa, WV X KOPUCTUTY PA3/INIUTOT MHTEH3N-
TeTa. YKONKO je PYKOIINC Ha CPIICKOM je3UKY, IPUIOXUTH
HasuBe rpaduKOHa Vi JIeTeH/y Ha 00a jesyKa.

IIprexu u cxeMe ce HOCTaBIbajy y jpg wiu tiff popma-
Ty. CxeMe ce Mory upTaru u 'y nporpamy CorelDraw wmu
Adobe Illustrator (mporpamu 3a paj ca BeKTOpKMa, KpyBa-
Ma). CBM Iofjaliy Ha CXeMU Ky1iajy ce y donty Times New
Roman, BemmunHa crosa 10 pt. Kopumhene ckpahenuie
Ha cxeMyt Tpeba 06jaCHUTI y JTeTeH/M NCTIOf, CXeMe. YKO-
JIIKO je PYKOIIVC Ha CPIICKOM je3UKY, TIPUITOXKNTI Ha3VBe
cXeMa U JIeTeH/y Ha 00a jesuKa.

3AXBATHUITA. HaBectu cBe capajHMKe KOju Cy JOIIPU-
HeJN CTBapamy pajia a He NCIYaBajy MeplIa 3a ayTop-
CTBO, Kao0 LITO Cy 0cobe Koje 06e36ebyjy TeXxHUYKY mo-
Moh, moMoh y nvcamy paja M pyKoBojie ofie/berbeM Koje
06e36ehyje omuty noppiky. GuHaHCKjCKa 1 MaTepyjaHa
nomoh, y 061Ky CIIOH30PCTBa, CTUIICHM]ja, TOK/IOHa,
olpeMe, IeKOBa I IpyTo, Tpeda Takobe fa Oyne HaBeneHa.

JIMTEPATYPA. Cnucax pedepeHIiu je OITOBOPHOCT ay-
TOpAa, @ IUTUPAHN WIaHIM Tpeba fa Oyay mako IpUCTY-
MavHM YnTaolyMa Jaconuca. Crora y3 caky pedepeHiy
ob6aBe3Ho Tpeba HaBecTyt DOI 6poj uiaHKa (jefHCTBEHY
HIICKY KapaKTepa Koja My je goperbeHa) u PMID 6poj yxo-
JIMKO je YIaHaK MHAeKcupaH y 6asu PubMed/MEDLINE.

Pecdepeniie HymepucaTu pefHUM apancKuM 6pojeBrMa
mpeMa pefocieny HaBohema y TekcTy. bpoj pedepenmu
He 61 Tpebano fa O6yne Behu ox 30, ocuM y mperieny nu-
TepaType, Y KOjeM je J03BO/beHO fia uX Oyze go 50, m'y
MeTaaHajusl, Ihe UX je fosBosbeHo o 100. bpoj nurn-
PaHNX OPUTMHATHMX pafioBa Mopa 6uTu HajMame 80%
oJ1 YKyIHOT 6poja pedepeHIu, OfHOCHO 6poj unuTHpa-
HUX KEbUTA, TIOI7IaB/ba Y KIbJIaMa U IPerefHNX YIaHaKa
Mam off 20%. Ykomuko ce fomahe MoHOTpadcke my6mm-



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

Kallyje M WIAHIY MOTyY YBPCTUTH Y pedepeHLie, ayTopu
Cy OY>KHM a UX uuTupajy. Behnua nurupannx naydumx
YlaHaKa He 61 Tpe6ano ga 6yne ctapuja off IeT Tofu-
Ha. Huje 103BOJ/beHO IMTHpabe alicTpaKaTa. YKOIMKO je
OMTHO KOMEHTAPUCATH Pesy/ITare KOjy Cy My0/IMKOBaHN
CaMo y BUJIy alICTPAKTa, HEOIIXOJHO je TO HABECTU Y CAMOM
TeKCTy pajia. Pedpepeniie unanaka koju cy npuxsahenn
3a LITAMIIY, a/Ii1 jOILI HICY 00jaB/beH N, Tpeba 03HAUNTI
ca in press ¥ IPUIOKUTI JOKA3 O IPUXBaTaby pajia 3a
objaB/buBambe.

Pedepenue ce nutnpajy npema Bankysepckom ctumy
(yHudopmmcaHnM 3axTeBrMa 3a PYKOIIVCe KOjI ce Tpe-
Tajy 6MOMeNMIIMHCKIM YacOIICHMa), KO je YCIIOCTaBIO
MebhyHapogHy KOMNUTET ypeFHIMKA MEINIIMHCKUX Jaco-
nca (http://www.icmje.org), unju popmat xopucte U.S.
National Library of Medicine n 6a3e Hay4yHUX IyOIuKa-
nyja. [Tpumepe naBobhema mybnukanuja (41aHaka, Kibura
U IPYTUX MOHOTpadmja, eeKTPOHCKOT, Heo0jaB/beHOT U
Ipyror o6jaB/beHOT MaTepujaja) MOTy ce mpoHahm Ha MH-
TepHeT-CTpanunm http://www.nlm.nih.gov/bsd/uniform_
requirements.html. [IpunukomM HaBobemwa nmureparype
BeoMa je BaYKHO IIPUAPKABaTHU Ce IIOMEHYTOT CTaHAap/a,
jep je To jemaH of HajOUTHUjUX PaKTOpa 3a MHEKCHpalbe
IPUIMKOM KTacudyKaIyje HayYHUX 4acoMca.

ITPOITPATHO ITMCMO (SUBMISSION LETTER). V3
pyKormuc 06aBe3HO IPUIOKUTU 06pasall Koju Cy ITOTIN-
CaJIM CBU ayTOPY, @ KOjy Caiip>ku: 1) u3jaBy fa paj mper-
XOJIHO HUje MyOIMKOBaH U Jja HUje UCTOBPEMEHO ITOTHET
3a 00jaB/bMBabe Y HEKOM JIPYIOM YacoIVCY, 2) U3jaBy fa
CY PYKOIIVC IIPOYNTAIIY ¥ OFOOPIIN CBU ayTOPY KOjI HC-
IyHaBajy Mepua ayTOpCTBa, 1 3) KOHTAKT MOJATKe CBUX
aytopay pany (agpece, uMmejn agpece, TenedoHe UTH.).
branko obpasar Tpeba mpeyseTy ca UHTEPHET-CTPaHNIIe
vacomuca (http://www.srpskiarhiv.rs).

Taxobe je moTpe6HO FOCTaBUTH KONMje CBUX [HO3BOTIA
3a: perpoayKoBabe IPeTXOfHO 00jaB/beHOT MaTepljaa,
ymorpe6by mwrycrpanuja 1 ob6jaBbuBame nHpopMamja o
HO3HATIM JbYAVMA VIV IMEHOBabe /by KOjU CY JOIIPU-
HeJIV M3pafiyt paja.

YITAHAPUHA, IIPETIUTATA 1 HAKHAJIA 3A OB-
PATY YTAHKA. Jla 6u pan 6mo o6jaB/beH y aconucy
Cpiicku apxue 3a 1enoKyiHo 1eKapcitiéo, CBU ayTOpy KOju
cy nexapu wm cromatonosu u3 Cpbuje Mopajy 61Ty 4ia-
HoBY CPIICKOT JIeKapCKOT APYIITBa (Y CKIafly ca WIaHOM
6. Craryra JIpymTsa) 1 USMMPUTHU HaKHaAy 3a o6pamy
unaHaka (Article Processing Charge) y ussnocy og, 3000 mu-
Hapa. AyTOpu ¥ KOayTOpU U3 MHOCTPAHCTBA Cy Y 06aBesn
Ia ITaTe HaKHaAy 3a obpany wianaka (Article Processing
Charge) y usHocy ox 35 eBpa. YIiara y jefiHoOj KameHaap-
CKOj TofMHM 00yXBaTa M CBe Hape[He, eBeHTYaTHe YWIaHKe,
HoCyIaTe Ha pasMaTparbe y Toj rogyHu. CBI ayTOpy KoOju

IIaTe OBY HAKHAJ[Y MOTY, YKOIMKO TO JKeJle, la MpUMajy
MTaMIIaHO U3Jame Jacomuca. Tpeba HATIOMEHYTH Jja
OBa yIUIaTa Hyje rapaHiyja ga he pay 6utu npuxsahen
u 06jaBibeH y Cpiickom apxusy 3a uenokyiHo 1ekapciieo.
O6aBesa mrahamwa HakHazle 3a 00pafly YWIaHKa He OTHOCK
ce Ha CTyfleHTe OCHOBHMX CTY/¥ja VI Ha TIPETIUIATHMKE Ha
JacoIuc.

YcraHoBe (TIpaBHa TUIIa) He MOTY ITPEKO CBOje MpeTIUIaTe
7la MICITyHe 0Baj yCIoB ayTopa ($uU3IdKor amIa). Y3 pyko-
mc paga Tpeba [OCTaBUTU KOIMje YIIATHUIIA 32 WiaHa-
PUHY U IIPETIVIaTy / HaKHay 3a 00pajy YIaHKa, Kao JoKa3
0 yIUTaTaMa, yKOJIMKO M3/jaBad HeMa eBUACHLINjY O TOMe.
Yacomuc mpuxsara JOHaLuje Off CIOH30pa KOji CHOCE f1e0
TPOILIKOBA M/IV TPOLIKOBE y LIe/IMHN OHUX ayTOpa KOju
Hucy y MoryhHOCTH fia M3Mype HaKHaAy 3a 0Opafy YWiaHKa
(y TaxBuM cry4ajeBuMa HOTPe6HO je YaCOMUCY CTaBUTH
Ha YBUJ OIIPaBJaHOCT TAKBOT CIOH30PCTBA).

CJTAIBE PYKOIIMCA. Pyxomnuc pajia u CBM IPUIO3K Y3
Paji IOCTaBIbajy ce MCKIbYUMBO eNeKTPOHCKM IIPEKO CHCTe-
Ma 3a TIpMjaB/bUBambe Ha MHTEPHET-CTPAHNIV YacOMMca:
http://www.srpskiarhiv.rs

HAIIOMEHA. Paj xoju He ncnymaBa ycloBe OBOT YIIYT-
cTBa He MOXKe 6utu yyheH Ha pereHsujy u 6uhe Bpahen
ayTopMMa Jia ra IoMyHe 1 ucnpase. [IpnpkaBarmeM yyT-
CTBa 3a IPUIIPEMY pajia 3HaTHO he ce ckpaTuT Bpeme
IeIOKYITHOT TIpoIieca 1o 06jaB/biBaba pajia y 4acoIcy,
mTo he MO3UTUBHO YyTULIATH Ha KBAaINTET WIaHAKa U pe-
TOBHOCT M3/Ta’Kerba JacoIInca.

3a cBe fomaTHe MHpOPMaIVje, MOTIMO Jja ce obparuTe
Ha JloJIe HaBefleHe afipece 1 6poj TenedoHa.

AJIPECA:
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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., 99Tk,
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.

CONEFLICT 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
‘figures’ in the Serbian Archives of Medicine. Figures should
be numbered in Arabic numerals in order of citation in the
text. Only original digital photographs (black-and-white
or color), of minimum 300 dpi, and jpg or tiff format, are
acceptable (small, blurry and photographs of poor qual-
ity will not be accepted for publishing!). If authors do not
possess or are not able to provide digital photographs,
then the original photos should be scanned in 300 dpi,
and saved in original size. If a paper needs to be illustrated
with a considerable number of figures, several figures will
be published within the paper, and the rest will be avail-

able in the electronic version of the paper as a PowerPoint
presentation (every figure needs to be numbered and be
accompanied by legend). Video-enclosures (illustrations
of a paper) can last 1-3 minutes and are submitted in the
flv format. Along with the video, a still/photograph repre-
sentative of the video is also needed, as it will be used as a
placeholder in the electronic version of the paper, and as
an illustration in the printed version.

If the manuscript is entirely in the Serbian language, pho-
tographs and corresponding legend should be both in
Serbian and English.

Photographs may be printed and published in color, but
possible additional expenses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to
see the respective values distributed in the cells. The same
graphs should be copied and pasted to the Word document,
numbered in Arabic numerals by order of citation in the text.
The text in the graphs should be typed in Times New Roman.
Abbreviations used in graphs should be explained in the
legend below the respective graph. In the printed versions of
papers, graphs are generally published in black-and-white;
therefore, it is suggested to avoid the use of colors in graphs,
or to utilize colors of significant difference in brightness.

If the manuscript is entirely in the Serbian language, graphs
and corresponding legend should be both in Serbian and
English.

SCHEMES (SKETCHES). Schemes and sketches are to be
submitted in jpg or tiff format. Schemes should be drawn in
CorelDraw or Adobe Illustrator (programs for drawing vectors,
curves, etc.). The text in the schemes should be typed in Times
New Roman, font size 10 pt. Abbreviations used in schemes
should be explained in the legend below the respective scheme.
If the manuscript is entirely in the Serbian language, schemes
and corresponding legend should be both in Serbian and
English.

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
it is 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 journals 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

Serbia

Phones: (+381 11) 409-2776, 409-4479
E-mail: office@srpskiarhiv.rs

Website: www.srpskiarhiv.rs
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