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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 pasoBu €wiaHoBa CpIICKOT JIeKapCKOT ApYyIITBa,
MIPETTIIATHMKA YaCOTIVCA ¥ 4IAHOBA IPYTUX APYIITaBa MEUIMHCKIX ¥ CPOTHIX
crpyka. O6jaBibyjy ce: yBOJHMIIN, OPUTMHAIHY PajioOBY, IPETXOHA U KpaTkKa ca-
OINIITEH:A, IIPUKa3y 6O/IECHNKA U CTy4ajeBa, BUJIe0-WIAHIIN, CIUKe U3 KIIMHIIKe
MeJIVIHe, TIPET/Ie{HN PajIOBY, aKTye/THe TeMe, PAJIOBM 3a IIPAKCY, PajIOBY U3
uCTOpUje MeUIIMHE Y je3VKa MeMIIHE, MeIUIIMHCKE eTVKE VI PeryaTOPHUX
CTaHZap/a y MeIMIMHM, M3BEIITaj) Ca KOHTPeca I HayYHMX CKYNOBa, TNYHA
CTaBOBU, HAPYYEHM KOMEHTAPH, MCMA YPENHNUKY, IPUKa3U KIbUra, CTPyIHe
BeCTU, In memoriam n gpyru npuao3mu.

CBU PyKOIICH KOji Ce pa3MaTpajy 3a ITamiame y ,,CPIIcKkoM apX1By 3a
1e/IOKYITHO IeKapCTBO He MOTY Jia Ce IOofHeCy uin Aa 6yny pasMaTpaHu 3a
my6/mKoBarbe Ha ApyruM MecTuMa. PajioBy He cMejy fia Oy/y peTXOHO ITaM-
TIaHM Ha IPYTUM MeCTUMA (IeIMMIIHO M/ Y IOTIIYHOCTH).

ITpucneny pykormc Ypehusauku o6op mame perieH3eHTIIMa pajiyt CTPyYHe
nporieHe. YKONMMKO PelleH3eHTH IIPefIoyKe M3MeHe VI JIONTyHe, KOTIija pelleH-
3uje ce JOCTaB/ba ayTOPY C MONIOOM JIa YHece TpaykeHe M3MeHe Y TeKCT pajia U
Jla apryMEeHTOBaHO 0OPas/IOKI CBOje Hec/arame ¢ npuMef6amMa peleHseHTa.
KonauHy ofryKy o mpyuxBaramy pajia 3a IITaMITy JJOHOCHU IJTaBHU VI OTOBOPHM
YPEIHUK.

3a o6jaB/beHe paiose ce He ucrahyje XoHopap, a ayTOpcKa Ipasa ce Ipe-
HOCe Ha u3fjaBaya. Pyxomvcu u mpunosu ce ve Bpahajy. 3a penpopykuujy mim
IIOHOBHO 00jaB/blBatbe HEKOT CeTMeHTa pajia My6/mMKoBaHor y ,,Cprickom ap-
XVBY" HEOIIXOJIHA je CAIJTACHOCT M37laBayva.

PajioBu ce mTaMmnajy Ha eHITIECKOM j€3UKY Ca KPaTKMM Cafip>KajeM Ha eH-
I7IeCKOM 1 cprickoM jesuky (hupwnia), OTHOCHO Ha CPIICKOM je3MKY, ca KpaT-
KIM Cafip)KajeM Ha CPIICKOM U €HITIECKOM je3UKY.

AyTOpyM MpyUXBarajy IOTIYHY OATOBOPHOCT 3a TAYHOCT Ie/IOKYITHOT Cajip-
aja pykomnuca. Marepujan nmy6nukaipyje IpefcTaB/ba MUAIUbEE ayToOpa I
HIIje HY)XHO 0fipa3 Mulijberba CpIICKOT leKapcKor ApyiuTsa. C 063upom Ha
6p3 HaIpeaK MeUIMHCKe HayqHe 06/1aCTH, KOPUCHULY Tpeba [ja He3aBICHO
npolewyjy nHbOpMaLujy Ipe Hero LITO je KOPUCTE UK Ce Ha Y 0C/Iabajy.
CpIIcKo JTeKapCKo APYLITBO, ypeaHuk uin Ypehusauku ogbop ,,Cprckor ap-
XVBa 32 L[e/IOKYITHO IEKapCTBO He IPMUXBATajy 611710 KAaKBY OATOBOPHOCT 32
HaBOJie y pajioByuMa. PekmaMun matepujai Tpeba fja 6yzie y CKIafy ¢ e TM9KUM
(MemMIIMHCKMM) ¥ TIPAaBHUM CTaHAAapAMUMa. PekTaMHI MaTepuja yK/bydeH y
0Baj 9acOMIC He TAPAHTYje KBATUTET WM BPEJHOCT OT/IAIIEHOT TPOM3BO/A,
OJJHOCHO TBpJjHbe Ipou3Bohaua.

ITopiHeceHM PYKOIINC IIOIpa3yMeBa fia je HheroBo Iy0mKoBame of1o6puo
OJIrOBOPHI Ay TOPUTET YCTAaHOBE Y KOjOj je MCTpakuBambe 00aB/beHo. VismaBay
ce Hehe cMaTpaTu IPaBHO OrOBOPHMM Y C/Iy4ajy IOJHOLIEHa GUIO KaKBOT
3axTeBa 3a KoMiensanujy. Tpe6a fia ce HaBey CBM U3BOPM UHAHCHPaAKba Pajia.

Cpncxu apXNB 3a IETIOKYITHO TeKaPCTBO je Yacomic CPIICKOT IeKapCKOT
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SUMMARY

Introduction/Objective Stress is proposed as one of the risk factors linked to periodontal disease. The
COVID-19 pandemic has a significant negative impact in population on mental and somatic health.
This study aimed to examine the possible association between COVID-19 resultant stress and periodontal
health.

Methods An observational pilot study was conducted from March 2020 to October 2021 and included
202 participants. Participants graded their stress level using the Perceived Stress Scale (PSS). Periodontal
Disease Index and Clinical Attachment Level were determined. Participants were categorized into follow-
ing groups: la (low stress), lla (moderate stress), llla (high stress) and Ib (healthy parodontium), llb (mild
periodontal disease), lllb (severe periodontal disease). The cause/effect relationship between stress and
health was measured.

Results The results indicated a statistically significant difference between the groups classified accord-
ing to the stress level concerning values of all the measured parameters. The Poisson regression analysis
showed that in both models, crude and adjusted, periodontal health-related covariables were higher in
subjects perceiving greater stress (Periodontal Disease Index - Pradjusted = 1.042, 95% Cl [1.030-1.055]
and Clinical Attachment Level - PRadjusted = 1.108, 95% Cl [1.094-1.122]).

Conslusion During COVID-19 pandemic increased stress has a negative impact on mental health and
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may result in the deterioration of the entire oral cavity’s health, including the periodontium.
Keywords: COVID-19; pandemic; stress; periodontal disease

INTRODUCTION

The COVID-19 pandemic is a global health
emergency that so far affected more than 290
million people worldwide, including the 5.4
million death toll [1]. Rapid transmission has
called for compulsory measures such as quaran-
tine and community containment, which led to
psychological disorders like stress, anxiety, and
depression [2]. Findings of the study conducted
in China showed that almost one-half of the
participants deemed the impact of COVID-19
on mental health as moderate or severe, with a
third of them experiencing anxiety symptoms
[3]. Some studies suggest that oral conditions
such as periodontal disease could be a risk fac-
tor for serious form of COVID-19, considering
its mutual inflammatory pathways [4].
Periodontal disease is a multifactorial dis-
ease of the supporting tissues of the teeth [5].
It is characterized by progressive destruction of
epithelial attachment and resorption of alveo-
lar bone, resulting in luxation, migration, and,
eventually, tooth loss [6]. The main etiological
factor is dental plaque [7]. Clinical manifes-
tations of the disease are determined by the
nature of the immune response to microor-
ganisms clustered in biofilm [8]. In addition

to oral plaque, the onset and progression of
the disease are influenced by other local and
systemic factors, such as tobacco consump-
tion, viral infections, and diabetes mellitus
[9]. However, more attention has been paid to
the role of psychological determinants in this
disease’s pathogenesis [10].

In the course of the current pandemic, peo-
ple worldwide are put under severe psycho-
logical stress whose extent to the mental and
oral health is yet to be determined [2]. During
stressful events, significant changes occur on
biological, physiological, and behavioral levels
[11]. It is hypothesized that chronic stress can
alter the host’s immune response, increasing
the patient’s susceptibility to disease and caus-
ing severe periodontal destruction [12]. Also,
anxiety and fear of the unknown, extensively
present during this pandemic, often lead to
adopting detrimental behavioral changes that
affect oral and general health [13]. Studies have
shown that people under stress tend to neglect
their oral health, which manifests in visiting
their dentist less often, having a comfort diet,
and brushing their teeth less frequently [14].

This study aims to establish whether a signif-
icant clinical correlation exists between stress
levels and the severity of the manifestations of
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Table 1. Participants’ characteristics according to the stress level

deviation of the measured loss of clini-

1) Low-stress | 2) Moderate | 3)High-stress cal attachment and d-the desired width
Covariables (nlezv?s) St(f:-‘: :367\;6| (nle:VzIO) . gf the confidence interval) and data-
NZ ased on the.t study by qulho et al.
E— [15]. According to the :'wallable data,
male 190224) 36 (424) 30 (35.3) the calculated sample size was 72 pa-
female 36 (30.8) 51 (43.6) 30 (25.6) °0.094 tients and the researchers included 202
Age (in years) patients in this study.
50.000* Including factors for entering the
X+ SD; med 28.1+6.8;26.0 | 43.3+18.6;41.0 | 56.9£12.2;60.0 | <(1 vs. 2) 0.000* study were that person gave written
(min-max) (22-54) (19-82) (25-72) :((; vs. 3?)) 8'888: consent to participate in the study and
Y or i GRS e was older than 18 years. Excluding fac-
single 12 304) 18(39.1) 12 304) tors were less than three teeth present,
in a relationship 21(38.2) 21(38.2) 13(23.6) pregnancy, life-threatening conditions,
married 14(23.7) 30(50) 15(254) °0.137 uncontrolled diseases, mental disor-
Sv'i\g:‘fvee% 51 ((177.'19)) 153 ((3456.'7‘;) 180(55375.'17)) ders, and refusal of patients to partici-
Household status pate. L
living alone 22(56.8) 15 (31.9) 10 (31.3) 20.006* Before participating In the study,
living with up to five 29042) 55 (45.8) 36 (20) (1 v5. 2) 0.005* the procedure and aim of the research
housemates 2(1vs.3)0.005% | were explained to all patients. After
If'i:’lg‘gc‘)ﬁ'::n'g?z than 4(114) 17 (48.6) 14 (40) *(2vs.3) 0.647 signing the information form and sign-
ETOpETTy CVTETeniE ing consent to participate in the study,
owner 38 (26.6) 59 (41.3) 46 (32.2) 0484 all patients completed the survey, thus
tenant 17 (28.8) 28 (47.5) 14(23.7) ’ providing socio-epidemiological data
Employment of age, marital status, housing status,
student 26 (59.1) 18 (40.9) 0(0) 20.000* employment status, education, smok-
employed 24 (28.2) 44 (51.8) 17 (20) (1 vs.2)0.001* ing status, body weight, and height and
unemployed 5(12.2) 14 (34.1) 22(53.7) 2(1 vs. 3) 0.000* . .3
retired 0(0) 11(34.4) 21(656) | °(2vs.3)0000%| Potential systemic diseases. After that,
TaelueEiien the patients filled the Perceived Stress
elementary school 2(100) 00) 00) 20.000% Scale (PSS) [16, 17], with the note of
high schoc):I degree | 14(139) 41(406) s6(ass) |00 the examiner to fil the scale with spe-
university degree 39 (39.4) 46 (46.5) 14 (14.1) 22 vs. 3) 0.000% cial reference to the current situation,
Soker i.e., primarily considering the pan-
yes 22 247) 36 (40.4%) 31 (348) 0203 demic’s impact. This scale consisted of
no 33(29.2) 51 (45.1%) 29 (25.7) - 10 questions, each being scored from
Body Mass Index 0 to 4, depending on the answer. The
underweight 0(0) 0(0) 4(100) score of the PSS was obtained, based
normal 39(31.2) 52 (41.6) 34(27.2) 20.057 on which the patients were catego-
g\gi;‘?t’s'ght 1;((12:57)) 2? (é_é')s) 157(22:'7%) rized into three groups - group Ia:

X - mean value; SD - standard deviation; Med - mediana; min — minimum;
max — maximum; 22 test; °Kruskal-Wallis test; ‘Mann-Whitney test;
*statistically significant

periodontal disease during the COVID-19 pandemic, one
of the potential major stressful factors.

METHODS

The study was designed as an observational clinical pilot
study; it was conducted in accordance with the Helsinki
Declaration. Approval was obtained from the Ethics
committee of Faculty of Medical Sciences, University of
Kragujevac, Kragujevac, Serbia (No. 01-2925). The study
included all patients who came for a regular dental ex-
amination or intervention, starting from March 2020 to
October 2021.

To estimate the sample size for the study, the following
formula was used: n = (1.96)* x 4 x SD?*/d* (SD - standard

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):384-389

low stress (0-13), group IIa: moderate
stress (14-26), and group IIla: high
perceived-stress (27-40).

All patients were examined by a
single examiner from the Department of Periodontology
and Oral Medicine. Faculty of Medical Sciences, University
of Kragujevac, due to gaining objectivity and consistency
of the obtained results. The doctor had all the protective
equipment during the examination. The following param-
eters were established during the examination: Periodontal
Disease Index and Clinical Attachment Level. A dental
mirror and a periodontal probe (Williams probe, Hu-
Friedy, Chicago, IL, USA) were used for the examination.

The Periodontal Disease Index (PDI, Ramfjord, 1959)
was an instrument used to assess the entire periodontal
health [18]. Numerical values 1-3 indicated the severity
of gingivitis, and 4-6 indicated loss of attachment, while 0
indicated healthy periodontium [18]. The tooth’s mesial and
vestibular sites were examined, and the representative teeth
were: first upper right molar, left upper central incisor, left
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Table 2. Participants’ characteristics according to the periodontal health

2) Mild 3) Severe
1). Healthy periodontal | periodontal
. periodontium ) -
Covariables (h=41) disease disease p
(n=83) (n=178)
n (%)
Gender
male 14 (16.5) 28(32.9) 43 (50.6) 20.012*
female 27 (23.1) 55 (47) 35(29.9) (1 vs. 2) 0.964
2(1 vs. 3) 0.030*
(2 vs. 3) 0.006*
Age (in years)
X + SD; med 46,6 +£19.6;54 | 41.8+£17.1;39 | 429+ 18; 40 50.348
(min-max) (19-72) (20-77) (20-82) ’
Marital status
single 6(13) 15(32.6) 25 (54.3) 20.016*
in a relationship 9(16.4) 23 (41.8) 23 (41.8) 3(1vs.2)0.185
married 15 (25.4) 31 (52.5) 13(22) 2(1 vs. 3) 0.024*
divorced 6(21.4) 9(32.1) 13 (46.4) (2 vs.3)0.163
widowed 5(35.7) 7 (35.7) 4(28.6)
Household status
living alone 7(14.9) 13(27.7) 27 (57.4) 20.042*%
living with up to 5 3(1vs.2) 0.587
housemates 28 (23.3) 54 (45) 38 (31.7) (1 vs. 3) 0.222*
living with more 6(17.1) 16 (45.7) 13 (37.1) 3(2vs. 3) 0.036*
than 5 housemates
Property ownership
owner 37 (25.9) 60 (42) 46 (32.2) 20.000*
tenant 4(6.8) 23 (39) 32(54.2) | 2(1vs.2)0.023*
2(1 vs. 3) 0.000*
(2 vs. 3) 0.076
Employment
student 13 (29.5) 19 (43.2) 12(27.3) 20.002*
employed 16 (18.8) 42 (49.4) 27 (31.28) (1 vs. 2) 0.556
unemployed 2(4.9) 15 (36.6) 24 (58.5) 3(1vs.3)0.937
retired 10 (31.3) 7 (21.9) 15 (46.9) 3(2vs.3)0.021*
Education
elementary school 2(100) 0(0) 0(0) 20.090
high school degree 19(18.8) 43 (42.6) 39 (38.6)
university degree 20 (20.2) 40 (40.4) 39 (39.4)
Smoker
yes 8(9) 49 (55.1) 32(36) 20.000*
no 33(29.2) 34 (30.1) 46 (40.7) a(1 vs. 2) 0.000*
(1 vs. 3) 0.019*
3(2vs. 3) 0.023*
Body Mass Index
underweight 0(0) 2 (50) 2(50) 20.790
normal 26 (20.8) 50 (40.4) 49 (39.2)
overweight 12(20.3) 24 (40.7) 23 (39)
obesity 3(21.4) 7 (50) 4(28.6)

X - mean value; SD - standard deviation; Med — mediana; min — minimum; max — maximum;
2x2 test; PKruskal-Wallis test; “Mann-Whitney test; *statistically significant

Table 3. Periodontal health-related covariables according to the stress level

Low-stress level | Moderate stress | High-stress level
orzll (n=55) level (n = 87) (n = 60) P
parameters
n (%)
PDI
healthy 37 (63.8) 21(36.2) 0(0) 0.000*
mild 17 (31.5) 30 (55.6) 17 (11.7) (1 vs.2) 0.000*
severe 1(1.1) 36 (40) 53 (58.9) (1 vs. 3) 0.000*
(2 vs. 3) 0.000*
CAL
healthy 52(58.4) 37(41.6) 0(0) 0.000*
mild 0(0) 17 (51.5) 16 (48.5) (1 vs. 2) 0.000*
severe 3(3.8) 33(41.3) 44 (55) (1 vs. 3) 0.000*
(2 vs. 3) 0.000*

PDI - Periodontal Disease Index; CAL - Clinical Attachment Level
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upper first premolar, left lower first molar,
right lower central incisor, and right lower
first premolar [18]. Based on the PDI, pa-
tients were categorized into the following
groups: patients with healthy periodontium
(PDI = 0-3; no periodontal involvement),
patients with mild periodontal disease
(PDI = 4; the loss of attachment is 3 mm or
less), and patients with severe periodontal
disease (PDI = 5-6; the loss of attachment
is more than 3 mm) [18].

Clinical Attachment Level (CAL) repre-
sented the distance from the enamel-cement
border to the bottom of the periodontal sul-
cus/pocket [18]. Measurement of this value
was performed with a Williams-graded
periodontal probe (Hu-Friedy) at four
points on each tooth present, the middle
of the oral tooth surface, mesial, distal,
and vestibular. Values were expressed in
millimeters [18]. The mean values of each
subject’s clinical attachment levels were
obtained by summing the measured values
and dividing the obtained sum by the num-
ber of examined teeth and the number of
examined surfaces [18]. Based on the size
of the loss of clinical attachment, patients
were divided into the following groups: pa-
tients with healthy periodontium (who do
not have a loss of clinical attachment), pa-
tients with mild periodontal disease (loss of
the clinical attachment leveled up to 3 mm)
and patients with severe periodontal disease
(loss of the clinical attachment higher than
3 mm) [18].

After determining all oral clinical parame-
ters and based on the groups assigned to par-
ticipants within these parameters, patients
were cathegorized into final groups that re-
flected the health of the entire periodontal
tissue (Group Ib: patients with healthy peri-
odontium, Group IIb: patients with mild
periodontal disease, and Group IIIb: patients
with severe periodontal disease).

11 data were processed in the SPSS statis-
tical program, version 21. Descriptive meth-
ods were used for statistical data processing.
Differences in values of a categorical vari-
able among the groups were tested for sig-
nificance by ¥* test or by Fisher’s exact test
if assumptions for the x*test were not met.
The measurement of association between
periodontal health covariables and stress
was performed by univariate and multivari-
ate Poisson regression analysis. In the mul-
tivariate model, socio-epidemiological vari-
ables entered the model. A p-value < 0.05
was considered to be a measure of statistical
significance for all statistical tests used.
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Table 4. Prevalence ratio for the association of periodontal health covariables and

status (between group with low-stress level

stress and group with moderate stress level, and be-
Periodontal Disease Index Clinical Attachment Level tween group with low-stress level and group
Covariables Crude Adjusted Crude Adjusted with high-stress level), employment (between
(95% Cl) (95%Cl) (95%Cl) (95%C) all three groups) and education (between all

Stress score 1.052 1.042 1.104 1.108

(1.043-1.061)

(1.030-1.055)

(1.093-1.116)

(1.094-1.122)

three groups) shown in Table 1. In terms of
age, the youngest group was group with low-

Gend .
ender stress level (28.1 * 6.8 years), while the oldest
male 1.269 1.125 1.104 - . .
(1.076-1.496) | (0.942-1345) | (0.926-1.317) group was the group with high-stress level
female Ref. Ref. (56.9 * 12.2 years) as shown in Table 1.
Marital status Similar results were registered between the
single Ref. Ref. Ref Ref. groups according to the periodontal health
in a relationship 0.769 0.791 1.042 0.865 f b F ;
(0.589-1.005) | (0.592-1.055) | (0.744-1.460) | (0.604-1.239) (Table 2.)' A statlstlcally Slgnlﬁcant difference
married 1.337 1.151 2.403 2.074 was registered between the observed groups
(1.059-1.687) | (0.901-1.471) | (1.800-3.207) | (1.548-2.778) in terms of gender (between group with low-
divorced 1.408 1.069 2.532 1.747 ; s
(1.072-1.849) | (0.799-1.431) | (1.834-3.494) | (1.257-2.429) stress level and gI'OLlP with hlgh stress level,
widowed 1.819 1016 4.417 1.565 and between group with moderate stress level

(1.334-2.481)

(0.923-1.325)

(3.171-6.152)

(1.101-2.224)

Household status

living alone
living with up to
5 housemates

Ref.
1.218
(0.982-1.510)

Ref.
0.958
(0.712-1.273)

Ref.
1.820
(1.401-2.365)

living with 1.379 0.952 2.311
more than 5 (1.061-1.794) | (0.712-1.273) | (1.714-3.115)
housemates

Ref.
1.331
(1.007-1.760)

1.444
(1.047-1.990)

Property ownership

and group with high-stress level), marital
status (between group with low-stress level
and group with high-stress level), household
status (between the same groups as for gen-
der), property ownership (between group
with low-stress level and group with moder-
ate stress level, and between group with low-
stress level and group with high-stress level),
employment (between group with moderate

owner 1.044 - 1.033 - a .

(0.870-1.254) (0.851-1.254) stress level and group with high-stress level)
tenant Ref. and smoking status (between all three ob-
Employment served groups) shown in Table 2.
student Ref. Ref. N/A N/A Table 3 represents periodontal health-
employed 2.865 1.720 lated iables i lation to the level of

(2071-3.965) | (1.202-2.462) related covariables in relation to the level o
unemployed 3.494 1.688 stress of the subjects. A statistical significance

(2.483-4.917) | (1.117-2.549) was registered between all three groups of pa-
retired 4.605 1.795 tient dine to the st level in t

(3.275-6473) | (1.172-2.748) ients according to the stress level in terms
Education of periodontal health parameters. The par-
elementary Ref. _ Ref. _ ticipants from the healthy group experienced
school the lowest levels of stress, while subjects with
high school 3.574 3443 severe form of periodontal disease, accord-
degree (0.890-14.346 (0.990-9.575) . h dindi d th
university 2.040 4.834 ing to the measured indices, encountered the
degree (0.507-8.214) (0.157-14.832) highest stress.

Smoker The results of the univariate and multivari-
yes 1.162 - 1.186 - ate Poisson regression analysis with adjust-

(0.958-1.371) (0.996-1.414) ment for potential confounders are shown
no Ref. Ref. . . . .

in Table 4. The Poisson regression analysis
Body Mass Index .
normal Ref Ref Ref Ref showed that in both models, crude and ad-
underweight 1.725 1325 2.429 1398 justed, periodontal health-related covariables

(1.074-2.773) | (0.779-2.253) | (1.574-3.749) | (0.870-2.246) were higher in subjects perceiving greater

1.170 1.101 1.228 1.222
overweight (0.975-1.403) | (0.905-1340) | (1.013-1.488) | (09951504 |  Stress (Table4).
1.123 0.961 1.010 1.051
obesity (0.812-1.1554) | (0.672-1.374) | (0.700-1.455) | (0.710-1.554)
DISCUSSION
RESULTS This study aimed to examine the possible impact of stress

The study included 202 participants (85 males and 117 fe-
males, aged 19-82 years; mean age 43.19 years). Analyzing
the subjects in relation to the stress, a statistically signifi-
cant difference was registered between the observed groups
in terms of age (between all three groups), household
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during the COVID-19 pandemic on periodontal health.
Given to the study’s findings, it was shown that there
was a statistically significant correlation between the
level of stress during the COVID-19 pandemic and the
status of the health of the entire periodontium. Patients
with a higher level of stress had a more severe form of
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periodontal disease, in contrast to patients whose scores
on the Perceived Stress Scale were lower, which was in
agreement with previous studies that also researched this
topic [12, 19]. Since the COVID-19 outbreak represents a
major stressful event, the impact on mental health in the
form of elevated levels of stress, anxiety, and depression
was noted among the global population [3]. Periodontal
disease is a chronic condition that shares similar patho-
genesis like stress, so it could be said that the COVID-19
pandemic has an indirect impact on the periodontial
overall health [20].

The study results showed that there was a statistically
significant difference in the status of periodontal health be-
tween the sexes. Possible explication for worse periodontal
health in men could be due to the association of sex hor-
mones, specifically testosterone, with periodontal disease
[21]. The percentage of unemployed participants was the
highest in the group with severely impaired periodontal
health, and the employment variable had a statistically sig-
nificant effect on periodontal health, in terms of PDI, espe-
cially in the case of unemployed subjects. However, other
similar studies that were conducted before the current
pandemic, did not find a significant association [22, 23].
Subjects who were single had the most severe periodontal
disease, which was statistically significant and was also
consistent with a previous study, performed in 2018 [15].
Nevertheless, regarding each measured periodontal disease
indicator, a marital status significantly affected only the
clinical attachment level. This study did also show an as-
sociation between smoking status and periodontal health,
confirming the results from earlier studies and the most
common clinical expectations [15, 22, 23].
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Moryha nose3aHOCT CTpecCa U3a3BaHor I'IaHAEMMjOM KoBUAa 19m napoaoHTanHOr

3ApaB/ba — NUNOT-CTYAM]jA

Catba ByjoBuh', iparaH MapjaHosuh?, Momup CresaHoBuh', bopusoje bujenuh’, BnagaH Hophesuh?, NaHujena Cranetosuh?,

EHa JokcumoBuh?, JaHa [lecHuua’

'YHuep3utet y KparyjesLy, OakynteT MeAULIMHCKNX HayKa, KparyjesaL, Cpbuja;
YHuBep3auTeT y MpuwtnHm - Kocoscka Mutposuua, MeanumHckn dakynter, Kocoscka Mutposuua, Cpbuja;

*YHneep3uTet y beorpapy, Cromatonowwku dakynter, beorpag, Cpbuja;

*YHuBep3uTeT y TpaBHUKY, DapmaLieyTcko-3aApaBcTBeHM GakynTeT, TpaBHuK, Defepalinja bocHe n XepuerosuHe, bocHa 1 XepLierouHa

CAMETAK

YBoga/Lium Crpec ce HaBOAYM Kao jeaaH of dakTopa pr3nKa
noBe3aHuX ca NapoAOHTaHMM 3ApaBsbeM. MaHaemmja KoBU-
na 19 uma 3HayajaH HeraTvBaH yTuLaj Ha MEHTAJIHO U TeNIeCHO
3[paB/be nonynauuje.

Linrb oBor nctpakvBarba 6uo je aa ce ncnuta moryha nose-
3aHoCT n3mehy cTpeca UsasBaHor naHaemMmjom Koevaa 19 n
MapoAOHTaNIHOT 3ApaBsba.

Metoae OncepBaLMOHO NUIOT-UCTPaXKMBakbe CNPOBEAEHO je
o mapTta 2020. go okTobpa 2021. rogrHe 1 0byxsaTuio je 202
McnuTaHuKa. icnutaHuum cy ouerbrBMBany CBOj HUBO CTpeca
Kopuctehu cpncky Bep3ujy ynutHuka Ckana nepumnmpaHor
cTpeca. IHgeKc napofoHTanHor 060/betba, MHAEKC KpBapetba
TVIHTVBE 1 HABO MPUMOjHOT enuTena ogpehrBaHn Cy KNUHUY-
Kum npernegom. Vicnutanuum cy nogerbenn y cnepehe rpyne:
la (H13aK HKBO cTpeca), lla (ymepeH HMBO cTpeca), llla (Bucok
HuBo cTpeca), Ib (3apaB napogoHuujym), lIb (ymepeHa popma
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oborbera) 1 lllb (Tewka popma obosbersa). MpouerrBaHa je
Y3POYHO-MOCeANYHa Be3a 13mehy cTpeca 1 mapofoHTaNHOr
3ApaBsba.

PesyntaTtm Pe3ynTat yKkasyjy Ha CTaTUCTUYKM 3HaYajHy pas3-
NVKy n3mehy ncnutmBaHMX rpyna Ha OCHOBY CTpeca y CBUM
nocmatpaHum napameTpriMa. lMoacoHoBa perpecuja je y oba
Mmogena nokasana Aa cy Bapujabne nosesaHe ca napopoHTan-
HUM 3ApaBsbeM bue BriLLe KOf UCMTaHUKa KO, KOjiX je pernc-
TPOBaH BYLIM HUBO CTpeca (MHAEeKC NapofoHTanHor oborberba
- PRadjusted = 1,042, 95% Cl [1,030-1,055] © HMBO NpwWMNojHOT
enwuTena — PRadjusted = 1,108, 95% CI [1,094-1,122]).
3aksbyyak [ojauaH cTpec TOKOM NaHfemuje Kosuga 19 He-
raTMBHO YTMYe Ha MEHTaIHO 34paBJ/be N MOXe JOBEeCTU O
noropLuatba 34passba Liene ycHe fynbe, yKibyuyjyhu v napo-
LOHLMjyM.

KrbyuHe peun: koBug 19; nanaemuja; ctpec; napogoHTUTIAC
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SUMMARY

Introduction/Objective World Health Organization in January 2020 declared a pandemic of the coro-
navirus disease named COVID-19. The state of emergency in the Republic of Serbia began on March 15
2020, which greatly influenced the treatment of those patients who were not affected by COVID-19.
The aim of this paper is to compare the most common ophthalmic surgeries during quarantine with
those performed in 2019 in the same period.

Methods This is a retrospective study. We collected data from the operating protocol of the main ophthal-
mic operating room. We have followed the changes related to surgical procedures during these two years.
Results During the state of emergency, significantly more operations were performed on male patients
than on female patients compared to the same period in 2019 (p = 0.043). In the observed period, in
2019 significantly more patients older than 65 were surgically treated (p < 0.001). During 2019, there
were 397 (64.3%) elective and 220 (35.7%) urgent procedures, while for the same period next year there
were 9 (9.1%) elective and 90 (90.9%) urgent procedures. Significantly more urgent interventions were
performed during 2020 compared to 2019 (p < 0.001).

Conclusion The coronavirus pandemic has led to numerous changes in the treatment of ophthalmic
patients. Many patients did not have access to adequate treatment, which certainly led to the impair-
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ment of many ophthalmic diseases.

Keywords: COVID-19; quarantine; operations; ophthalmology

INTRODUCTION

In the last days of 2019, the Chinese health
authorities reported to the World Health
Organization the occurrence of few cases of
respiratory infections in people in Wuhan. The
coronavirus (SARS-Cov-2) was identified as the
causative agent of the disease, while the disease
was named COVID-19 [1, 2]. Rapid spread of
the virus around the world resulted in a global
public health threat, and COVID-19 reached
the level of a pandemic in March 2020 [1, 2].
In Serbia, the first case of coronavirus was re-
corded on March 6, 2020 [3], while on March
15, 2020, a state of emergency was declared.
In an attempt to limit the spread of this severe
respiratory disease, the movement of citizens,
especially the vulnerable part of the population
(citizens over 65), is limited, online teaching in
schools and colleges is introduced, work from
home is proposed and many social, service and
cultural facilities are closed. These measures
were abolished on May 6, 2020 [3].

In addition to these restrictions, the state of
emergency distressed the functioning of health
facilities and the treatment of a large number
of patients who were not primarily affected by
COVID-19. Lack of resources and health staff,

limited movement of patients and potential
fear of infection, have led to the progression
of many ophthalmic diseases [4]. Also, during
the first few months of the pandemic, most
ophthalmology departments postponed their
elective activities and limited their practice to
emergencies only [5]. The American Academy
of Ophthalmology (AAO), the world’s largest
organization of ophthalmologists, recommend-
ed on March 18, 2020, that ophthalmologists
stop performing all interventions that are not
urgent. In addition, the AAO published a list
of emergency ophthalmic surgeries [6]. These
recommendations have led to a decrease in
the number of patients visited and surgically
treated compared to the period before the pan-
demic [7].

The aim of our research is to present the
most common ophthalmic interventions
performed during the state of emergency in
the Republic of Serbia, declared due to the
COVID-19 pandemic, as well as to compare
them with procedures performed in the same
period last year. With the help of this study,
we want to provide a preliminary insight into
the consequences of the COVID-19 pandemic
and its impact on the treatment of ophthalmic
patients.



The impact of COVID-19 pandemic on surgical care of ophthalmic patients

METHODS

This retrospective study was conducted at the Eye Clinic,
University Clinical Center of Serbia in Belgrade. The pe-
riod of monitoring ophthalmological patients was from
March 15 to May 6, 2020, during the state of emergency
in the Republic of Serbia, as well as in the same period in
2019. Surgical protocols from the main ophthalmologic
operating room were used as a data source. The collected
data include the age and sex of the patients, diagnosis,
type of surgery, urgency of their condition and the cor-
relation of these parameters. We divided the patients into
four age groups (18 and younger, 18-44, 45-64 years and
65 and older). We divided surgical procedures into urgent
and elective according to AAO criteria [6]. The procedure
was considered urgent if postponing the operation for 10
days or more would lead to significant loss of vision or
reduced chances of recovery. Diagnoses are divided into
the following groups: vitreoretinal diseases, trauma, eye
infections, eye tumors, cataracts, changes in the eyelids,
conjunctiva, tear ducts and cornea, exudative maculopa-
thies, strabismus and other diagnoses. Similarly, we divided
operations into the following categories: vitreoretinal sur-
gery, trauma, eye infections, eye tumors, cataract surgery,
eyelid, conjunctival and tear duct surgery, corneal surgery,
intravitreal injections, strabismus surgery and others [4].
All vitreoretinal surgeries were classified in one category,
except those performed due to trauma, which we classified
in the category of the same name. This study was under-
taken according to the tenets of Helsinki Declaration and
approved by the hospital’s Ethical Committee.

The outcomes we followed are the differences we found
comparing the results from the same period of these two
years, which are related to surgical treatment.

Statistical analysis

The description of the categorical variables was performed
by using an absolute and relative number in the form n
(%). The categorical variables were compared using the
X’ test — contingency table. Continuous variables are dis-
played as mean value and standard deviation and were
compared using the Mann-Whitney test (with the as-
sessment of the distribution normality). The result was
considered statistically significant for the selected level of
significance from 0.05. Statistical analysis was performed
using the IBM SPSS Statistics for Windows, Version 21.0
(IBM Corp., Armonk, NY, USA).

RESULTS

The total number of surgically treated patients from March
15 to May 6, 2019 was 617, while for the same period in
2020, during the state of emergency declared due to the
COVID-19 pandemic, that number was 99 patients. The
average age of treated patients in 2019 was 57.5 + 22.4
years, while in 2020 it was 39.3 + 26.6 years, which showed
a statistically significant difference (p < 0.001). In the
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observed period in 2019, 338 (54.8%) male patients and
279 (45.2%) female patients were operated, while in the
same period next year, 65 (65.7%) male patients and 34 (34,
3%) female patients underwent surgery. A statistically sig-
nificant difference was found in the number of surgically
treated male and female patients in the observed period
in 2019 compared to the same period in 2020 (p = 0.043).
During the state of emergency in 2020, significantly more
operations were performed on male patients than on fe-
male patients compared to the same period in 2019 (Table
1). There was a statistically significant difference in the age
distribution of patients during the same period in 2019 and
2020 (p < 0.001). In the observed period, in 2019 signifi-
cantly more patients older than 65 were surgically treated,
while in 2020, more patients younger than 18 were oper-
ated on (Table 2).

Table 1. Sex distribution of surgically treated patients during the ex-
amined periods in 2019 and 2020

The year of the surgical treatment
Sex, n (%) p*
2019 2020
Male 338 (54.8) 65 (65.7)
0.043
Female 279 (45.2) 34 (34.3)

*for the level of significance of 0.05

Table 2. Age distribution surgically treated patients during the exam-
ined periods in 2019 and 2020

Age groups, n (%) The year of the surgical treatment o*
2019 2020

18 and younger 62 (10) 32(32.3)

18-44 years 68(11) 11(11.1) <0.001

45-64 years 183 (29.7) 39(39.4)

65+ years 304 (49.3) 1(17.2)

*for the level of significance of 0.05

During 2019, there were 397 (64.3%) elective and 220
(35.7%) urgent procedures, while for the same period next
year there were nine (9.1%) elective and 90 (90.9%) urgent
procedures. There was a statistically significant difference
in the type of surgeries performed during 2019 and 2020.
Significantly more urgent interventions were performed
during 2020, and more elective interventions were per-
formed during 2019 (p < 0.001) (Figure 1).

397 (64.3%)

220 (35.7%) melective

®.urgent

™ 90 (90.9%)

=9 (9.1%)-

Figure 1. Types of surgeries performed during 2019 and 2020

p<0.001
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In the study period in 2019, the patients were most of-
ten referred for surgical treatment of cataracts, 148 (24%),
followed by 129 (21%) for the treatment of changes on the
eyelids and 87 (14%) due to eye tumors, while in the same
period in 2020, the patients were most often referred for
the trauma treatment, 39 (39%) of them, followed by 23
(23%) due to eye tumors and 19 (19%) due to vitreoretinal
diagnoses. In the observed period in 2020, no patient was
referred for treatment of changes on the eyelids, conjunc-
tiva and tear ducts, cornea, exudative maculopathy or stra-
bismus. During 2020, there was a statistically significant
increase in vitreoretinal diagnoses, trauma and eye tumor
surgeries, while in 2019 there were significantly more cata-
racts. In both years, vitreoretinal diagnoses, eye trauma,
eye infections, eye tumors, cataracts and glaucoma were
present in the study period (Table 3).

Table 3. Refferal diagnoses that led to surgical intervention during the
examined periods in 2019 and 2020

Year
Refferal diagnoses p’
2019 2020

Vitroretinal diagnoses 69 (11.2) 19(19.2) 0.024
Traumas 36 (5.8) 39(39.4) <0.001
Eye infections 12(1.9) 5(5.1) 0.060
Eye tumors 87 (14.1) 23(23.2) 0.014
Cataracts 148 (24) 7(7.1) <0.001
Glaucoma 23 (3.7) 3(3) 0.731
Eye lids 129 (20.9) 0 <0.001
Conjuctivas and tear ducts 20 (3.2) 0 0.069
Corneas 18(2.9) 0 0.085
Exudative maculopathy 48 (7.8) 0 0.004
Strabismus 20 (3.2) 0 0.069
Other 7(1.1) 3(3) 0.136

*For the level of significance of 0.05

Table 4. Ophthalmological surgeries performed during the examined
periods in 2019 and 2020

Ophthalmological surgeries Year p
2019 2020

Vitroretinal surgeries 68 (11) 19(19.2) 0.021
Eye trauma surgeries 36 (5.8) 39(394) | <0.001
Eye infection surgeries 6(1) 5(5.1) 0.002
Eye tumor surgeries 87 (14.1) 14 (14.1) 0.991
Cataract surgeries 149 (24.1) 7(7.1) <0.001
Glaucoma surgeries 23(3.7) 3(3.0) 0.731
Eye lid surgeries 129 (20.9) 0 <0.001
Sl?rr;j:;'éi;/as and tear ducts 26 (4.2) 0 0.037
Cornea surgeries 18(2.9) 0 0.085
Intravitreal injections 48 (7.8) 0 0.004
Strabismus interventions 20(3.2) 0 0.069
Other 7(1.1) 12(12.1) <0.001

*For the level of significance of 0.05

When it comes to surgeries, in the examined period
in 2019, cataract surgeries were most often performed,
[149 (24.1%)], followed by eyelid surgeries [129 (20.9%)]
and eye tumor surgeries [87 (14.1%)]. In the same period
in 2020, surgeries due to eye trauma were the most fre-
quently performed [39 (39.4%)], vitreoretinal surgeries [19
(19.2%)] and eye tumor surgeries[14 (14.1%)].

‘ DOI: https://doi.org/10.2298/SARH220211068V
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During the examined period in 2020, there were no
operations on the eyelids, conjunctiva and tear ducts, cor-
nea, there were no intravitreal injections and strabismus
operations. Significantly more vitreoretinal surgeries, eye
trauma surgeries and operations due to eye infections were
performed, while in 2020 there were significantly fewer
cataract surgeries (Table 4).

DISCUSSION

The COVID-19 pandemic has shown a significant im-
pact on the health system, affecting patients’ ability to ac-
cess emergency and elective care, reducing the number
of surgeries, hospital admissions and clinic examinations
[8]. Providing emergency surgical care in the early days
of the COVID-19 pandemic was a unique challenge for
surgeons. New factors, such as perioperative testing for
SARS-CoV-2, the availability of adequate personal protec-
tive equipment, have overgrown traditional paradigms of
surgical care [9]. Also, the COVID-19 pandemic has led to
extensive quarantines around the world that have restricted
the movement of billions of people [10]. The Eye Clinic
of the University Clinical Centre Serbia, as a tertiary oph-
thalmological center with an emergency service that works
24 hours a day, has remained open for patients who need
urgent ophthalmological care. The results of our research
showed a significant difference in the care of ophthalmic
patients during the state of emergency in the Republic of
Serbia compared to the same period last year. With a large
volume of elective procedures, ophthalmology was severely
affected by the COVID-19 pandemic, losing almost 80%
patients volume in March and April 2020 [8].

The average age of patients who were treated surgical-
ly during the state of emergency was significantly lower
compared to the same period in 2019. This is most likely
a consequence of the limited movement of citizens over
the age of 65 who were most at risk from COVID-19, as
well as citizens’ fear of potential infection. Similar results
were presented by del’Omo et al. [4]. Pellegrini et al. [11]
concluded that both surgeons and patients who were in-
volved in surgical treatment were statistically significantly
younger in April 2020 compared to April 2019.

Also, there was a statistically significant difference in
sex distribution. Our study showed that there were more
male patients than female operated on during the state
of emergency in 2020, compared with the previous year,
which is in line with research conducted by Pellegrini et
al. [11] and Babu et al. [12]. This difference could be in-
fluenced by the fact that mostly women stayed at home to
take care of children when schools were closed, so there
was less chance of them getting sick or injured [8, 12].

Our study showed a difference in the distribution of
surgically treated patients in different age groups. Children
and adolescents were operated more often during the state
of emergency, which was not the case according to the
study of Pellegrini et al. [11] who noticed a decrease in
representation of this age group. According to the study
conducted by Babu et al. [12] there was an increase in the
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The impact of COVID-19 pandemic on surgical care of ophthalmic patients

prevalence of patients younger than 60 years during the
state of emergency, which is in line with our research. In
our study, a statistically significant decrease in the number
of patients older than 65 was noticed during 2020, which
is a consequence of the restrictions on the movement of
this part of the population during the state of emergency
in the Republic of Serbia.

The number of operations performed during the state of
emergency was significantly lower compared to the same
period in 2019, with a notable decline in elective interven-
tions. This could be due to restrictions imposed during
the state of emergency, such as recommendations to stay
at home and limited movement at certain times of the day,
which is in line with previously published studies [8, 11,
12, 13]. Although in 2020 the total number of operations
decreased compared to the previous year, both elective and
emergency, we noticed a large difference in the types of
operations performed. During 2019, the largest number
of operations performed were elective interventions, while
in 2020 there were mostly emergency interventions that, if
delayed, could lead to vision loss This data is in accordance
with the measures envisaged during the state of emergency,
as well as with the recommendations of the AAO [6]. Most
elective interventions were postponed during the state of
emergency, but a small number of these operations was
performed which coincides with the results of other stud-
ies [4, 11, 12].

Cataract is one of the most common ophthalmic diseas-
es in adults over the age of 50, and cataract surgery is the
most common elective operation in developed countries
[4]. Our study showed a statistically significant decrease
in the number of these operations in the observed period,
which was the most common operation in 2019, while
in 2020 this number was significantly lower, as shown
by studies by other authors [4, 12, 14]. Retinal detach-
ment is an emergency that requires urgent intervention.
In our study, we noticed a statistically significant decrease
in these interventions, although in percentages they were
more frequent in 2020 than in 2019. Similar results were
presented by other authors [4, 11], explaining this as the
reluctance of patients to risk exposure to the coronavirus in
healthcare facilities. Eye tumor surgeries, which fall under
emergency interventions, did not show a statistically sig-
nificant difference in the number of operations performed
in the observed period of both years. Eye trauma is an
emergency in ophthalmology. Our study showed that the
number of these cases increased in the observed period in
2020 compared to the previous year, and that this is far the
most common surgical intervention performed during the
state of emergency, probably because of the do-it-yourself
tasks. On the other hand, del’Omo et al. [4] concluded that
the number of trauma cases decreased, which they had
explained by limited outdoor activities, while Abdullatif et

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):390-394

al. [13] in their study concluded that the number of trauma
cases did not change compared to the pre-pandemic era.

Surgical treatment of many conditions was not per-
formed during the state of emergency, and that includes
operations on the eyelids, conjunctiva and tear ducts, cor-
nea, strabismus, etc. These conditions are not classified as
urgent and as such may be deferred, in accordance with
AAO guidelines [6].

The limitation of this study is that it was conducted in
one clinical center, so that these results cannot be general-
ized to others, although the Eye Clinic of the University
Clinical Center of Serbia covers the entire territory of the
Republic of Serbia. As a source of data, we used the oper-
ating protocol of the main operating room and compared
the differences between the examined periods in 2019 and
2020. The other two protocols, from the day hospital for
cataract surgery and the small operating room, were not
used because the rooms were closed during the state of
emergency, which may affect the data as a whole during
the period under review in 2019. In future studies, we plan
to include protocols from all three operating rooms to pro-
vide more detailed insight. In addition, we do not have data
from private ophthalmology clinics in our study. Despite
the limitations, we believe that our study provides valid
information for further clinical research on the impact of
the pandemic on the treatment of ophthalmic patients.

CONCLUSION

The coronavirus pandemic has led to numerous challenges
in the daily care of ophthalmic patients. Many patients did
not have access to adequate treatment, which certainly led
to the impairment of many ophthalmic diseases. Many
changes in practice during this pandemic will take place
and become part of the new normal after the COVID-19
pandemic. With the help of new knowledge and studies,
medical workers can prepare to deal with the consequences
of the pandemic and they can plan safe, effective, and com-
prehensive protocols for the future.
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YTuuaj naHaemuje kosuga 19 v BaHpegHOr CTakba Ha XMPYPLUKO 36puibaBatbe
0pTaAMONOLIKMX NaLUjeHaTa Yy TepLumnjapHOoj 0PTaNIMONOLLKOj YCTAHOBM

JeneHa Bacunujesuh'?, lnjaHa Pucumnhi'2, Mapuja boxuh'2, Mapuja TpeHkuh?, Capa MaHojnosuh? rop Kosauesuh'?
'YHVBeEp3MTETCKM KNHMYKM LieHTap Cpbuje, OuHa KnuHuKa, beorpaa, Cpbuja;

2YHusepautet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja;
*YHWBeP3UTETCKM KNUHUYKM LieHTap Huw, OyHa knuHmka, Huw, Cpbuja

CAMXETAK

YBop/Unm CeeTcka 3ppaBCTBEHA OpraHu3aumja je y jaHyapy
2020. npornacuna naHaeMujy 6051ecT Kojy 13asuBa BUPYC KO-
poHa nop Ha3vBom KoBug 19. BaHpeaHo cTarbe y Penybnuuy
Cp6uju noyeno je 15. mapTa 2020. roguHe, WTO je y BENMKO]
Mepu yTULLANIO Ha SleYerbe OHYX NauujeHaTa Koju Hucy 6mnu
3apaxeHn KoBmaom 19.

Linrb oBor papa je aa ce ynopepe Hajuelwhe opranmonouike
orepaLmje TOKOM KapaHT/Ha ca OHUMa Koje cy 06aBrbeHe 2019.
roAnHe y UICTOM Nnepuogay.

Metope OBo je peTpocnekTuBHa cTyauja. MNpukynuam cmo
rofjaTke 13 ornepaTMBHOr NPOTOKOa rMaBHe 0dpTasMOSIOLLKE
onepaymnoHe cane. MpaTuam cMo NpoMeHe y Be3u ca Xupyp-
LUKMM 3aXBaT/IMa TOKOM OBe [1Be rofVHe.

Pe3ynTatu Tokom BaHpeHOr CTatba ypaheHo je 3HauajHo BuLLe
onepatuja Ha naLmnjeHTIMa MyLLKOT NoJia Hero KeHCKOr y of-

DOI: https://doi.org/10.2298/SARH220211068V

HOCy Ha ncty nepuog 2019. roguxe (p = 0,043). Y nocmatpaHom
nepvogy, y 2019. roanHu je XMpypLLKW 1e4eHO 3HaYajHO BuLLe
naumjeHarta ctapujux og 65 rogunHa (p < 0,001). Tokom 2019.
roaviHe 6mno je 397 (64,3%) n36opHux v 220 (35,7%) XUTHUX
nocTynaka, oK je 3a UCTU Nepuof HapefHe roguHe 6vno 9
(9,1%) n36opHux 1 90 (90,9%) xMTHUX NocTynaka. Tokom 2020.
roavHe 06aB/bEHO je 3HayajHO BYILLE XUTHUX MHTEPBEHLMja Y
ofHocy Ha 2019. roamHy (p < 0,001).

3aksbyuak [laHaemuja koBuga 19 fosena je O MHOTVX MPoMe-
Ha y neyerby odTaNMONOLWKMX NauujeHaTa. MHoru nauujeHTm
HWCY UMany NPUCTYN afeKBaTHOM Jleuetby, LUTO je CUrYPHO A0-
BEJIO 10 NOropLuatba MHOTVX OTaIMOOLWKNX 6ONECTH.

KmbyuHe peun: KoBuA 19; KapaHTUH; onepaumje; opTanmosno-
rvja

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):390-394



DOI: https://doi.org/10.2298/SARH210622074V

UDC: 616.98:578.834; 614.87:616-051; 616-091.5

ORIGINAL ARTICLE / OPUTUHAJIHN PA[]

Importance, personal protective equipment,
and our experience after first autopsies performed
on COVID-positive deceased in Novi Sad, Serbia

Dusan Vapa', Miljen Maletin', Radosav Radosavkic', Jelena Ili¢-Sabo? Milena Vasilijevi¢?, Tanja Laki¢®

'University of Novi Sad, Faculty of Medicine, Department of Forensic Medicine, Novi Sad, Serbia;
2University of Novi Sad, Faculty of Medicine, Department of Histology and Embryology, Novi Sad, Serbia;
3University of Novi Sad, Faculty of Medicine, Department of Pathology, Novi Sad, Serbia

SUMMARY

Introduction/Objective Autopsy represents the gold standard for determining cause and mechanisms of
death. With this paper, the authors wanted to acquaint colleagues with our experiences while performing
autopsies of COVID-positive deceased patients.

Method The study included total of 12 autopsies related to COVID-19 infection, performed in our forensic
pathology institution, from which one autopsy of suspected patient and 11 autopsies of confirmed
COVID-positive patients. Confirmation of infection was obtained by antemortem polymerase chain
reaction analysis of oropharyngeal and nasopharyngeal swabs and by postmortem swabs taken from
upper airways and lungs.

Results In five cases, cause of death was directly attributed to COVID-19 infection. In two cases cause
of death was due to heart attack, in two cases due to gastrointestinal hemorrhage, in one case due to
multiple injuries, in one case due to trauma complications and in one case due to gunshot injury.
Conclusion Large number of autopsies in which cause of death has been established to be other than
COVID, along with importance of these cases for litigation, strongly emphasizes the importance of forensic
autopsy of COVID-positive deceased. If adequate personal protective equipment is used, there should

be minimal exposure risk to virus remaining in body tissues.

Keywords: COVID-19; autopsy; PPE; cause of death

INTRODUCTION

At the end of the year 2019, cases of an un-
known infectious disease, primarily targeting
lungs and causing pneumonia of unknown
etiology, were reported in Wuhan, China. The
microorganism which was causing this infec-
tion was identified as novel corona virus and
was named severe acute respiratory syndrome
coronavirus 2 (SARS-Cov-2) [1]. The disease,
named coronavirus disease (COVID-19), soon
spread across Asia, then Europe, and then all
over the world causing a pandemic. Recently, the
result of a retrospective analysis of postmortem
obtained sample of vitreous humor, showed that
the first case of COVID-19 infection in Republic
of Serbia was registered on February 5, 2020 [2].
Although there are multitude of literature data
that provides insights of clinical manifestations
of infection with Coronavirus, there were not
so many articles related to pathomorphological
characteristics, especially at the beginning of the
pandemic. The reason for this deficiency of data
was because the pandemic plunged the whole
world into a healthcare crisis and also into an
economic crisis, that caused initial shortage of
protective medical equipment [3, 4]. The primary
focus was on saving patients’ lives and not adding
pressure to already overcrowded health institu-
tions and overburdened mortuary systems. In

some countries, autopsy rooms were even used
as morgues [5]. Accordingly, autopsies did not
seem important at the time.

After an initial delay, it soon became obvious
that the role of forensic pathologists and per-
forming autopsy procedures on COVID-positive
deceased, is vital for gaining a better understand-
ing of COVID-19 pathological mechanism [6,
7]. Autopsy results (macroscopic, microscopic,
microbiological), give us insight of how the
virus is spreading through an organism, which
organs are more affected, or even about possible
later effects of the infection on an organism.
Furthermore, autopsy represents the best tool
for determining the exact cause of death and,
in some cases, manner of death as well.

There were a few reported articles about
pathological findings of COVID-positive pa-
tients, obtained by conducting biopsies and
minimal invasive autopsies or partial autop-
sies which were systematically presented by
Maiese at all. [8] The first full autopsy report
was published in February 2020, in China [9]
and after those articles, others were reported
as well. Also, articles about necessary safety
measures while performing autopsies were given
by health organizations and governments of
various states [10-13].

In Serbia, autopsies are performed in forensic
institutions if they are ordered by the prosecutor’s
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office (in accordance with the Criminal procedure code)
or if it is in accordance with certain paragraphs of the
Healthcare law. Consent of the deceased closest family, in
these cases, is not necessary and they cannot call off an
autopsy procedure. It looks very similar to laws in Austria,
as stated in the article by Skok et al. [3].

METHODS

From the beginning of the pandemic, until the end 0 2020, 12
autopsies related to COVID-19 infection were performed at
our forensic institution, from which one autopsy of suspected
patient and eleven autopsies of confirmed COVID-positive
patients. For most of these cases confirmation of infection
was obtained by antemortem polymerase chain reaction
(PCR) analysis of oropharyngeal and nasopharyngeal swabs
and in two cases postmortem swabs from upper airways
and lungs were taken during autopsy procedure, and then
analyzed by PCR. Result of one suspected patient came
out negative after the PCR analysis of postmortem sample.
All bodies were placed in cold storage at least 36-48 hours
before the beginning of the autopsy, in order to minimize
the possibility of infection of forensic practitioners. It is
possible that infectivity is unlikely if the cycle threshold
values are greater than 30, but more postmortem studies
can clarify the survival interval of the virus in a dead body
and how dangerous it is for forensic practitioners to perform
an autopsy [14]. It could also explain the possibility of virus
transmission from infected corpse to forensic practitioner
reported in Bangkok, Thailand [15].

This research was approved by the Ethics committee
of our institution.

RESULTS

During an autopsy, all recommended safety measures were
followed and personal protective equipment (PPE) was
used. After gaining autopsy results, the cause of death was
directly attributed to COVID-19 infection in only five cases,
in which death occurred due to pulmonary manifestations
(viral pneumonia). In these cases, lungs were firm, heavy and
edematous, with whitish, foamy liquid leaking over the cut
surface. Microscopically, pneumocyte hyperplasia, lympho-
cyte infiltration, multinuclear giant cells, increase in alveolar
wall thickness and focal presence of hyaline membrane
were seen, which are typical changes in viral pneumonia
and acute respiratory distress syndrome (ARDS). Some of
the autopsy and pathohistological findings are presented
in Table 1, but surely more autopsies of COVID-positive
patients are needed for a better understanding of these
findings and also for understanding the pathogenesis of
SARS-CoV-2 that the whole world is struggling with [16].

In two cases, the cause of death was due to heart attack,
in two cases due to gastrointestinal hemorrhage, in one
case due to multiple injuries (polytrauma), in one case due
to trauma complications (sepsis), and in one case due to
brain trauma associated to gunshot injury. In some death
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cases, non-related directly to COVID-19 infection, mild to
moderate form of viral pneumonia was present, so it was
not always easy to opt for the exact cause of death, which
brings us to another problem, especially present among
clinical colleagues — proper filling of death certificates. To
help resolve this dilemma, we emphasize that if a patient
has died from viral pneumonia and/or ARDS related to
COVID-19 infection, then these diagnoses should be put
in part one of death certificate (primary cause of death,
direct and indirect cause of death) and if a patient dies
from other cause, but has been COVID positive prior to
death, with mild or moderate pneumonia (he died with
COVID but not from COVID), then diagnoses of COVID
infection should be put in part two (disease or trauma that
contributed to the cause of death).

DISCUSSION

From the very beginning of the epidemic, there were sev-
eral recommendations that autopsies of COVID-positive
deceased should not be performed, with the exceptions of
medicolegal cases. A protocol of actions in the case of such
patients has been issued by experts from our country in
March 2020 [17]. As far as performing autopsy is concerned,
recommendations were that autopsies of COVID-positive
patients should not be performed, except in cases of forensic
significance, and that they must be performed using the
adequate PPE.

Advisory Committee on Dangerous Pathogens has
categorized pathogens (Table 2) according to their risk of
human infection [18]. SARS and Middle East respiratory
syndrome related coronaviruses (including Sars-Cov-2),
hepatitis virus B, C, D and E, HIV, rabies, poliovirus,
dengue, Creutzfeldt-Jakob disease agent, Echinococcus,
Mpycobacterium tuberculosis and many others are repre-
sentatives of group 3 (Table 2).

Table 2. Advisory Committee on Dangerous Pathogens hazard group
definitions

When classifying a biological agent it should be assigned to one
of the following groups according to its level of risk of infection to
humans

Group 1 | Unlikely to cause human disease

Can cause human disease and may be a hazard to
employees; it is unlikely to spread to the community
and there is usually effective prophylaxis or treatment
available

Group 2

Can cause severe human disease and may be a serious
hazard to employees; it may spread to the community,
but there is usually effective prophylaxis or treatment
available

Causes severe human disease and is a serious hazard to
employees; it is likely to spread to the community and
there is usually no effective prophylaxis or treatment
available

Group 3

Group 4

Staff working in autopsy rooms is at high risk of expo-
sure to Sars-Cov-2, because of specific procedures, during
which a large number of viruses are released into the air in
the form of aerosols. To minimize the risk of infection, use
of appropriate PPE during autopsy is required. Minimum
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bone aerosol

Figure 1. Minimum of personal protective
equipment

of PPE as well as other recommendations are explained
and summarized in several articles 3, 5, 7, 12, 13, 19, 20].
Recommended PPE implies the use of surgical scrub suit
worn under impermeable gown or apron with full sleeve
coverage, double surgical gloves interposed with a layer of
cut-proof synthetic mesh gloves, disposable N95 respira-
tor, goggles or face shield that covers the front and sides of
the face, surgical caps, shoe covers (Figure 1). Also, there
should be limited number of personnel present in the au-
topsy room, and a single practitioner should be operating
within the body cavity at a time. Round-ended scissors and
blades with blunted points should be used to minimize the
risk of mechanical injuries, an oscillator saw with suction
of the bone aerosol (Figure 2) should be used for sawing
the skull. The fact that we did not have this device from the
very beginning is the reason why in the first few autopsies
we did not open the skull (in accordance with the recom-
mendations on staff protection). It is essential to have all
the necessary equipment at your disposal, to avoid the need
to leave the area to find additional items.

Our autopsy room had air exchange with negative pres-
sure and air recirculation to the other rooms was restricted.
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CONCLUSSION

With this paper, the authors wanted to acquaint colleagues
with their experiences and possible problems while per-
forming autopsies of COVID-positive deceased patients.
Autopsy is still the gold standard for determining cause
of death, mechanism of death and in some cases manner
of death as well. Here, we represent the first autopsies of
COVID-positive deceased performed in our country, and
since the beginning of writing this paper, there were even
more autopsies performed in our institution. If adequate
PPE is used, there should be minimal exposure risk to virus
remaining in body tissues. Also, we remind that plenty of
autopsies infected with pathogens from the same hazard
group were routinely done during past years or even de-
cades. Such a large number of autopsies, in which the cause
of death has been established to be other than COVID,
along with importance of these cases for litigation, strongly
emphasizes the importance of referring COVID-positive
deceased to a forensic autopsy.
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3Hauaj, aAeKBaTHA 3alITMTHA ONPEMa U HaLa UCKYCTBA NOCNE NPBUX U3BPLUEHMUX
06ayKumja npemuHyanx ocoba nosutuBHUX Ha Kosug y Hosom Caay, Cpbuju

[ywan Bana', Musen ManetuH', Pagocas Pagocaskuh', JeneHa nuh-Ca6o% MuneHa Bacunujesuh’, Tara Jlakuh?
'YHueep3utet y Hosom Cagy, MeanunHcku Gakyntet, Kateppa 3a cyncky meanunny, Hosu Cag, Cpbuja;

2Ynneep3utet y HoBom Cagy, MeguuuHckmn dpakyntet, Kategpa 3a xuctonorujy n embpuonorujy, Hosu Cag, Cpbuja;
YHneep3uTtet y Hosom Cagy, MeguuuHckm dakyntet, Kategpa 3a natonorujy, Hosu Cag, Cpbuja

CAMETAK

YBog/Uwnm O6ayKumMja NpefcTaBiba 31aTHU CTaHAAPA 3a Of-
pehuBatbe TayHOr y3poKa CMPTY 11 MexaHM3Ma ymmpara. OBrm
pafioM Xenenm CMo fia yno3HaMo Kosere C HaLlm UCKYCTBUMA Y
Be3y C BpLUeHeM 06AyKLvja MOKOjHYKa NO3UTUBHMX Ha KOBWA,.
Mertop Y Halwoj GopeH3nUKoj yCTaHOBM U3BPLUEHO je YKYNHO
12 06ayKUWja MoBe3aHKX ca UHPEKLNjOM BUPYCOM KOPOHa,
o[l KOjUx ce 3a jeflHy 0COby CyMHano [a je No3UTUBHA, a 3a
11 6onecHvika je 6uno noTephHeHo Aa Cy NO3UTUBHU Ha KOBUA.
MoTBpaa nHPeKUmje fobmjeHa je paHuje ypaheHom aHan3om
nonvmepasHe naHyaHe peakuuje opodapuHreanHor n Haso-
dapuHreanHor 6puca, Kao 1 NOCTMOPTASTHO Y3eTVM 6prcom
ropruX AMcajHMX nyTesa v ninyha.

Pesyntatu Y net ciiyyajeBa y3poK CMPTU AMPEKTHO Ce Besyje
3a MHQEKLWjy BUPYCOM KOPOHa. Y ABa Cilyyaja y3poK CMpTu
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HacTynwo je ycnep cpyaHor yfapa, y Asa ciyyaja 36or ractpo-
VHTECTUHAJHOT KPBapeha, Y jeAHOM CJlyyajy 360r BULLECTPY-
KIX NoBpefa, y jeAHOM ciyyajy 36or KomnnvKauuja Tpayme, a
Yy jeaHoM cnyyajy 36or noBpe/ie HaHeTe 13 BaTPEHOT OpyXja.
3akrmpyu4ak Behv 6poj 06ayKLMja Kof KOjUX je OTKPUBEHO Aa
Y3POK CMPTV HUje AMPEeKTHa nocneamua nHdekLmje BUpycom
KOPOHa, 3ajeHO ca 3HayajeM Kojv oBa oTKpuha numajy 3a Tekyhe
CyACKe npoLece, HarnalaBajy BaXKHOCT BpLUEHa CyfiCKoMe-
AVLMHCKMX 06AyKLMja Haf NpeMUHynMma Koju cy 6unv nosu-
TVBHU Ha KOBUA. Y3 Kopuwwhere ageKkBaTHe IMYHe 3alTUTHe
onpeme 1 npuapxasatba oApehHeHrX Mepa NPUAMKOM BpLLeHba
06AyKLMje, PU3VK Of U3NTOKEHOCTM BUPYCY Y TeNeCHUM TKVB/MA
MOKOjHVKa je MUHVManaH.

KmbyuHe peun: kosug 19; 06ayKuuja; NMYHa 3aLUTUTHA ONPeMa;
Y3POK CMPTU
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“University of Belgrade, Faculty of Medicine, Department of Pathology, Belgrade, Serbia

SUMMARY

Introduction/Objective Success of guided bone regeneration depends on the size and morphology of
defect, characteristics of barrier membranes and adequate angiogenesis.

The aim of the study was to reveal impact of three different collagen membranes on angiogenesis and
bone production in critical-size defects.

Methods Defects were created in rabbit calvarias, filled with bovine bone graft and randomly covered
with one of three investigated collagen membranes (Biogide — BG, Heart — PC, Mucograft — MG) or left
without a membrane for the control group (C). After two and four weeks of healing, a total of 10 animals
were sacrificed for histological and histomorphometric analysis of angiogenesis, bone regeneration,
and inflammatory response.

Results In the early healing phase, the highest values of trabecular thickness and trabecular area were
recorded with PC and BG membranes, respectively. After four weeks, significantly improved bone healing
was noted in the MG group, as well as significantly pronounced inflammation. Initially, vessel density
was significantly higher in the C group compared to all three membranes. After four weeks, significantly
better results were observed in the MG compared to the other groups, BG compared to the rest of groups,
and between PC and C groups.

Conclusion The use of collagen membranes significantly affects angiogenesis, reducing it in the early and
enhancing it at the later healing phase. All three tested membranes in combination with bone graft sig-
nificantly improved the amount of regenerated bone. Among the investigated groups, MG favored more
pronounced angiogenic, osteogenic, and inflammatory response in the observation period of four weeks.
Keywords: collagen membrane; angiogenesis; guided bone regeneration; collagen matrix; pericardium

INTRODUCTION osteoblast attraction, growth factor adsorp-

tion, and the active role in bone formation [3,
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Opposite to other connective tissues bone has
a remarkable ability to completely restore its
structure and function, recapitulating the em-
bryonic processes of intramembranous and
endochondral ossification. On the other hand,
besides its substantial self-regenerative capac-
ity, healing of intraoral bone defects largely de-
pends on the size and morphology of the de-
fect, number of bony walls, mechanical wound
stability, healing environment and treatment
protocols [1, 2].

Concept of guided bone regeneration (GBR)
is based on the use of barrier membranes that
selectively exclude migration of fast-growing
soft tissue cells, thus allowing enough time for
osteoprogenitors to populate and regenerate the
entire defect. Among numerous available bio-
resorbable and non-resorbable barriers today,
collagen is recognized as more frequently used
due to its biocompatibility, hemostatic effect,

4]. In contrast, unpredictable resorption and
poor mechanical stability are their main limit-
ing factors [5]. These are partially compensated
by combining a membrane with particulate
bone graft and using membranes of improved
structural characteristics and prolonged barrier
longevity, such as cross-linked membranes, the
two-membrane technique, membranes of more
resistant source of collagen, or incorporation of
antibacterial agents, growth factors, and ceram-
ics within their structure [3, 6, 7].

For successful bone regeneration, angio-
genesis is considered the prerequisite factor
for bone formation, repair and remodeling [8].
New blood vessels, besides providing nutrition
and gaseous exchange, bring important growth
factors and stem cells into the healing zone [8,
9]. They temporally precede bone formation,
starting exclusively from the surrounding bony
walls and the periosteum [10]. While more
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blood vessels could mean more nutrition, growth factors,
stem cells, and intensified regeneration, there is an assump-
tion that one of the mechanisms of membrane efficiency
might be the exclusion of blood vessels from the overlaying
soft tissue that do not have the bone-forming potential [9].

Therefore, the aim of this study was to reveal how differ-
ent collagen membranes effect angiogenesis in the critical-
size defect model and its further reflection on bone heal-
ing. The inflammatory response was also evaluated with
respect to its impact on bone regeneration.

METHODS
Study design and surgical procedures

Ten skeletally mature New Zealand White rabbits, weigh-
ing 3.5-4.5 kg, were included in this study. The study pro-
tocol was approved by the Institutional Ethics Committee,
School of Dental Medicine, University of Belgrade
(Approval number 36/10) and conducted in accordance
with the European Union Directive 2010/63/EU for animal
experiments.

The surgical procedure was performed under general
anesthesia, achieved with intramuscular administration of
5 mg/kg of xylazine, 35 mg/kg of ketamine, and 0.75 mg/kg
of acepromazine. In brief, after disinfection, incision, and
flap elevation, four 8-mm circular bicortical defects were
created in rabbit calvaria, two in the frontal and two in
the parietal bones, using trephine drills. The defects were
filed with bone substitute (Bio-Oss, Geistlich S6hne AG,
Schlieren, Switzerland) and randomly assigned to one of
following investigated groups: 1) BG (Biogide, Geistlich),
2) PC (heart pericardium membrane, Bioteck, Arcugnano,
Italy), 3) MG (Mucograft, Geistlich), and 4) C (control
group without membrane). All membranes were trimmed
into the 10 x 10 mm quadrant shape, adapted over defects,
and stabilized by suturing the periosteum with horizontal
mattress sutures (Coated Vicryl 5-0, Ethicon Inc., Raritan,
NJ, USA). The skin was closed with a continuous suture
(Coated Vicryl 4-0, Ethicon Inc.). Postoperatively, the ani-
mals received antibiotics (15 mg/kg of oxytetracycline, in-
tramuscularly) and analgesics (0.01 mg/kg of butorphanol,
subcutaneously) for three days.

After two and four weeks of healing, five randomly as-
signed rabbits were sacrificed under general anesthesia,
with an overdose of phenobarbital (100 mg/kg). Their cra-
nial vaults were removed with a saw, rinsed with water, and
immersed in 10% buffered formalin solution. Thereafter,
formalin-fixed calvarial bones were cut with a low-speed
diamond saw disc in the regions of previously created ex-
perimental bone defects.

Histologic processing and histomorphometric
evaluation

Bone samples were further decalcified with 10% formic
acid, dehydrated in ethanol, molded in paraffin blocks,
and longitudinally sectioned through the center of the
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defects. Three central tissue sections of 5 um thicknesses
were cut from each block for hematoxylin-eosin staining.
Histomorphometric analysis and histologic observation
were done by an experienced pathologist blinded to the
experimental groups. Slides were observed by optical mi-
croscopy (Olympus 5 microscope, Olympus Corporation,
Tokyo, Japan) using Olympus Cell-B morphometric soft-
ware.

Histomorphometric parameters were analyzed quan-
titatively, counted in the areas of the highest density (hot
spots) at high power magnification (HPM) of 200 x. The
following parameters were measured: vessel density (VD,
number of blood vessels within one microscopic field un-
der HPM), blood vessel diameter (BVD, the largest vessel
diameter, in um), blood vessel area (BVA, in pm?), tra-
becular thickness (Tb.Th, the widest dimension of bone
trabeculae, in um), trabecular area, (Tb.A, in pm?), and
multinucleated giant cells (MNGC, number of cells within
one microscopic field under HPM).

Statistical analysis

Statistical analyses were made using IBM SPSS Statistics,
Version 24.0 (IBM Corp., Armonk, NY, USA). All data
were presented as mean and standard deviation (SD).
Statistical methods for intergroup analyses included the
Mann-Whitney U-test, or one-way ANOVA, due to the
normality test. Intragroup comparisons within time were
assess using the two-sample t-test or Mann-Whitney
U-test. The level of significance was set at < 0.05.

RESULTS

The healing was uneventful in all the animals. During the
study there were no signs of infection, allergic reaction,
wound dehiscence, or membrane exposure.

Histological findings

After two weeks, all membranes showed an angiogenic
potential. BG and PC membranes had blood vessels in
direct contact with membrane fibers that partially grew
into the membrane (Figure 1A, B). In contrast, MG mem-
brane was forming a blood vessels demarcation between
the membrane and graft (Figure 1C). This relationship
was maintained after four weeks (Figure 1D-F). Analyzing
bone production, we noticed that all trabeculae were
similar in cellularity, but there was a difference in their
thickness. At the second week of healing, trabeculae in
the MG group were thinner, more graceful and narrower
(Figure 2C), than the other two membranes (Figure 2A,
B). Contrary, in the fourth week newly formed bone was
more voluminous and wider in MG group (Figure 2D-F).
Considering inflammatory response, a limited infiltrate
of nonspecific inflammatory cells was observed in all the
groups at the second week of healing. On the other hand,
after four weeks, in the MG group there were MNGC pres-
ent, with diffuse membrane infiltration (Figure 1F), while
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Figure 1. Histological images showing angiogenesis and inflammatory re-
sponse concerning investigated membranes BG (A, D), PC (B, E), MG (C, F), and
healing time: two weeks (A, B, C), four weeks (D, E, F); H&E, 200 x

Stepic¢-Hajdarpasic J. et al.

the MG group, while all the other groups expressed
decreased values.

Bone regeneration (Table 2)

Use of collagen membranes after two weeks of heal-
ing resulted in significantly more bone comparing
to group C in both parameters. Analysis among
investigated membranes after two weeks of heal-
ing demonstrated significantly increased Tb.Th
in group PC, compared with BG and MG, as well
as between PC and MG. In contrast, Tb.A was in-
creased in BG compared to PC, and significantly

:' [ 2 W
D,

Figure 2. Histological images showing bone production according to different

higher in BG and PC compared to MG. Similarly,
after four weeks of healing, collagen membranes
significantly improved bone regeneration compared
to the control. Among the investigated membranes,
both parameters were significantly higher for MG
in comparison to BG and PC. However, while
Tb.Th was significantly improved in BG in com-
parison to PC, Tb.A was significantly higher for PC.
Considering bone production with time, all groups
showed significant increase of Tb.Th, which cor-
responds to significant increment of Tb.A.

Inflammatory response (Table 2)

membranes; BG (A, D), PC (B, E), MG (C, F), and follow-up time: two weeks (A,

B, C), four weeks (D, E, F); H&E, 200 x

the other two membranes did not induce such an intense
tissue response (Figure 1D, E).

Histomorphometric analysis
Angiogenesis (Table 1)

In two weeks, all the investigated parameters were signifi-
cantly increased in group C compared to the other groups,
except for BVD, which lacked significance between the C
and MG groups. Inside the membranes, groups’ statistical
analyses showed significantly increased VD in group BG in
comparison to PC and MG groups, which was also seen be-
tween PC group and MG group. On the other hand, BVD
and BVA were significantly increased in MG compared
to BG and PC. However, while BVD was significantly
increased in BG compared to PC, BVA was significantly
higher in PC than in BG. After four weeks of healing,
MG group showed significantly increased values of all
vascular parameters in comparison to the other groups.
Considering VD, significantly higher results were also ob-
served with BG compared to PC and C, as well as between
PC and C. Contrary, BVD and BVA were significantly in-
creased in C compared to BG and PC, although without
significance for BVD between C and BG. Comparison
between BG and PC regarding BVD showed significantly
higher results for BG, while PC showed significantly in-
creased values for BVA. Within the time frame, T4 vs. T2,
all investigated parameters were significantly improved in

‘ DOI: https://doi.org/10.2298/SARH220402070S

Two weeks after the surgery, no MNGC was detect-

ed within any investigated group. After four weeks

of healing, results of an inflammatory response
were significantly higher for the MG group compared to
all the other groups, as well as between the BG and the
PC groups.

DISCUSSION

In recent years, a growing body of evidence has been sug-
gesting that blood vessels in bone promote osteogenesis
[10, 11]. However, there are scarce data regarding the in-
fluence of barrier membranes on angiogenesis, pointing
out the need for its research [12].

Our study investigated the impact of three structurally
different collagen membranes on angiogenesis and bone
production in rabbit calvarial critical-size defects. Since
previous research showed that membranes possess the
greatest impact in the upper and central defect regions,
we focused our analysis on that top half part of bone de-
fect [4].

According to our results, it seems that in the early heal-
ing phase more pronounced angiogenesis can be expected
at those sites where barrier membrane is not used. This
result is in line with previous research of De Marco et al.
[13], who pointed out that more intensive and extensive re-
vascularization of autologous block bone graft were found
in the group without occlusive membrane use, where new
blood vessels proliferate not only from the bony walls of
the recipient bed, but from the overlaying soft tissue as
well.
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Table 1. Histomorphometrical analysis of vascular parameters

Parameters ‘ BG PC MG C Comparison between groups

T2
VD BG vs. PC p =0.002; BG vs.MG, BG vs. C, PC vs. MG, PC
(N/mm?) 9.87+£1.73 8+0.76 6+ 0.66 1440 + 1.24 vs. C. MG vs. C p = 0.000
BVD* BG vs. PC p = 0.005; BG vs.MG, BG vs. C, PC vs. MG, PC
(um) 23.26+2.63 19.7 £2.77 35.16 £3.45 37.07 £2.01 vs. C p = 0.000; MG vs. C NS
BVA 552.86+ 1049 | 60533+ 18.77 | 808.35+23.87 | 296040 = 94449 | O VS PG BGVSMG,BGvs. G, PCvs. MG, PC vs. €, MG
(um?) vs. Cp =0.000

T4
VD BG vs. PC, BG vs. MG, BG vs. C, PCvs. MG, MG vs. C
(N/mm?) 8.2+ 1.01 6.8 +£0.94 113315 5.93+£0.80 p = 0.000; PC vs. C p=0.019
BVD* BG vs. CNS; BG vs. PC, BG vs. MG, PC vs. MG, PC vs C,
(um) 24 +£2.15 12.85+2.22 3898+ 1.9 25.88 £2.45 MG vs. C p = 0.000
BVA 461.18+23.02 | 527.93+29.61 | 1479.11 17429 | 72649+ 21.07 | 2OV PCBG Vs MG, BGvs. C, PC vs. MG, PCvs. C, MG
(um?) vs. Cp =0.000

T4 vs. T2°

VD 0.003 0.001 0.000 0.000
BVD NS 0.000 0.001 0.000
BVA 0.000 0.000 0.000 0.000

Values are given as mean + SD;
BG - BioGide; PC - pericardial membrane (heart); MG — Mucograft; C - control; T2 - two weeks; T4 - four weeks; VD - vessel density; BVD - blood vessel diameter;
BVA - blood vessel area; NS - not significant;

Kruskal-Wallis test, post hoc Mann-Whitney test;
*one-way ANOVA, Bonferroni post hoc test (due to normality);
Stwo-sample t-test / Mann-Whitney test

Table 2. Histomorphometrical analysis of bone production and inflammatory response

Parameters BG PC MG C Comparison between groups

T2
Tb.Th* BG vs. PC, BG vs. MG, BG vs. C, PC vs. MG, PC vs. C,
(um) 49.05+1.33 75.2+537 32.77 £4.88 19.79 +4.49 MG vs. C p = 0.000
Th.A BG vs.MG, BG vs. C, PC vs. MG, PC vs. C, MG vs. C
(um?) 3738.17 £332.45 | 3594.83+£192.62 | 159829+68.11 |1168.23+117.12 b = 0.000; BG vs. PC NS (p = 0.059)
MNGC ) ) } )
(N/mm?)

T4
TbTh 118.06 +3.08 94.62 +2.92 13038 +9.36 2390+233 | BG Vs PCBGYs MG BGus. G, PC vs. MG, PCvs. €,
(um) MG vs. C p =0.000
Th.A BG vs. MG, BG vs. PC, BG vs. C, PCvs. C, MG vs. C
(um?) 7243.18 £425.70 | 15316.57 £ 1563.44 | 16490.59 + 886.98 | 2239.16 + 164.32 p = 0.000; PC vs. MG p = 0.011
MNGC BG vs. PC, BG vs. MG, BG vs. C, PC vs. MG, PCvs. C,
(N/mm?) 2.67 £0.97 0.93+0.7 11.6+1.96 0 MG vs. C p = 0.000

T4 vs. T2°

Tb.Th 0.000 0.000 0.000 0.005
Th.A 0.000 0.000 0.000 0.000

Values are given as mean + SD;
BG - BioGide; PC - pericardial membrane (heart); MG - Mucograft; C — control; T2 - two weeks; T4 — four weeks;
Tb.Th. - trabecular thickness; Th.A — trabecular area; MNGC — multinucleated giant cell; NS - not significant;

Kruskal-Wallis test, post hoc Mann-Whitney test;
*one-way ANOVA, Bonferroni post hoc test (due to normality);
Stwo-sample t-test / Mann-Whitney test

When we compare results among investigated mem-
branes, the difference in their angiogenic response may
be the result of their distinctive structure. The findings of
this study revealed that in the early healing phase, the BG
membrane produced the highest VD in the underlining
bone defect, followed by the PC membrane, while the thick
MG membrane expressed the lowest early angiogenesis.
These results are in line with previous animal studies in-
vestigating angiogenesis inside the collagen membranes
themselves, which showed early angiogenesis of the BG
[14, 15], a somewhat slower angiogenesis of the bovine
PC [14], and a delay in angiogenesis of the MG [16]. Even
though angiogenesis and bone regeneration mainly arose
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from the surrounding bony walls, Schwarz et al. [17] found
some localized areas of newly formed bone below the bar-
rier membranes, which allow transmembranous angiogen-
esis, in contrast to the occlusive ones.

However, despite better result of angiogenesis with the
use of BG in comparison to PC, we found significantly
thicker bone trabeculae and improved bone Tb.A after
two and four weeks, respectively, with the use of the PC
membrane. Although angiogenesis plays a significant role
in bone healing, modification of material surface proper-
ties, mechanical characteristics, thickness, porosity, and
composition are recognized to be important issues in
GBR [7]. In line with that, a recent study by You et al. [6]
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revealed better bone regeneration using a porcine pericar-
dial membrane compared to the BG membrane, where the
smooth surface of the pericardial membrane promoted
proliferation and differentiation of attracted human bone
mesenchymal stem cells at a higher level, implying its po-
tentially osteoconductive and osteinductive characteristics.
Although we used the pericardial membrane from different
animal species, similar multilayer composition of pericar-
dium could probably have allowed more bone-forming
cells to attach and proliferate on its lower surface, like in
previous research. Other possible factors that may affect
bone production are excellent mechanical properties of
pericardium [18]. Regardless of its negligible impact on
space maintenance ability due to bone graft use, mechani-
cally stable environment and stiffer surfaces showed en-
hanced osteoblast differentiation [19]. Furthermore, heart
pericardial sac consists of collagen and elastin, whose elas-
tic fibers, in addition to improving tensile strength, might
have a potential pro-osteogenic role [20].

Regarding MG, our results showed that in the early
healing phase it provoked the lowest VD of the underlin-
ing defect, as well as significantly lower bone regenera-
tion compared to the other two membranes. Similar results
were demonstrated by Basudan et al. [21] in the same ani-
mal model after two, four, six, and eight weeks of healing,
showing lower bone regeneration comparing MG and the
cross-linked collagen membrane. They considered that a
possible reason for a decreased bone regenerative potential
may be slower vascularization of the dense, compact layer
of MG [16]. Our results may also indicate that the compact
layer of this thick matrix may be the reason for lower initial
angiogenesis and bone regeneration outcome.

When we compared the result in the later healing phase,
we found that angiogenesis was significantly higher with
the use of collagen membranes compared to the control.
That result is in line with data from Koerdt et al. [22],
who found that in the augmentation model of sheep bone,
the use of a bovine bone substitute and collagen barrier
membrane improved vascularization of an autologous iliac
bone graft in the later healing period. This finding could
be explained by a lower metabolic demand of tissue in the
control group, in which a barrier membrane was not used,
so that the competing fibrous cells had access to the defect
area. Moreover, we observed that the lowest bone forma-
tion after four weeks of healing was in the control group,
which is in agreement with previous research of impaired
bone production without membrane use [4].

Precisely with respect to results after four weeks of
healing, the MG group showed significantly improved
angiogenic and osteogenic response compared to other
investigated groups. There are several potential reasons
for this outcome. First of all, this collagen matrix has an
open-pore structure on its lower surface, suitable for stem
cell ingrowth [16]. Even though collagen matrices were
primary constructed for soft tissue augmentation, accord-
ing to the latest findings they are highly appropriate for
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bone forming cell adhesion, migration, proliferation and
osteoblast differentiation [23]. Moreover, MG allowed for
the highest percentage of cell penetration from the liquid
platelet-rich fibrin, compared to BG and the bovine PC
membrane [24]. Secondly, due to the highest thickness,
it possesses the largest area of collagen strands available
for absorption of various growth factors released from the
deeper layers, after the initial burst release, over the next
two weeks [25]. Although bone morphogenetic protein 2
is discharged at a low percentage in the early phase for the
MG membrane, it has been shown that in the collagen-hy-
aluronic acid membrane more intensified discharge was
noted between three and seven weeks, probably as a result
of membrane degradation [25, 26].

Finally, after four weeks of healing, we found the pres-
ence of material-induced MNGC, which could be related
to the material degradation process [27]. MNGC symbolize
the syncytium of macrophages that could be pro-inflam-
matory (M1) or pro-regenerative (M2) [28]. Considering
that a higher number of MNGC in the MG group is fol-
lowed by the presence of intensified angiogenesis and bone
production, it could be speculated that at least one part of
these cells may have pro-regenerative potential. Moreover,
a recent study showed a rather similar distribution of M1
and M2 macrophages after four weeks of soft tissue heal-
ing with MG, although without MNGC formation [29].
In addition, both types of macrophages can contribute to
angiogenesis — M1 via vascular endothelial growth factor
production in the initiation process, and M2 by releasing
thrombocyte growth factor and matrix metalloproteinase
responsible for vascular branching and maturation [30].
In our study, only the MG group showed significant an-
giogenesis enhancements with time, both in VD and size.

CONCLUSION

The use of collagen membranes significantly affects angio-
genesis, reducing it in the early healing phase and enhanc-
ing it at a later one. All three tested membranes in combi-
nation with bone graft significantly improved the amount
of regenerated bone. Among the investigated groups, MG
favored more pronounced angiogenic, osteogenic, and in-
flammatory response in observation period of four weeks.
Further studies with longer follow-up are needed to inves-
tigate whether this trend continues with time.
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PasnnuuT aHrMoreHn o4roBop M KOWTAHA pereHepauuja nocne npumeHe
Pa3snnUUTMX BPCTa KONareHnx membpaHa — in vivo xuctomoppomeTpmjcKa cTyamja
Ha KPUTUYHUM gedeKkTuma Kansapuje KyHuha

JeneHa Crenuh-Xajaapnawuh', boxugap bpkosuh', Mupocnas [parosuh?, Mapko Mejosuh?, Jenexa Conra®,

JosaHa KyamaHoBuh-TMduhep?, CrbexaHa Yonnh'

'YHuBep3utet y beorpagy, CromatonoLuku dpakyntet, KnuHika 3a opanHy xupyprujy, beorpag, Cpbuja;
Ynusepautet y beorpaay, Cromatonowwku dakyntet, Ofesberbe 3a MeaULMHCKY CTaTUCTUKY 1 nHdopmaTtuky, beorpag, Cpbuja;
*Ynueep3utet MpnBpenHa akapemuja y Hoom Cagy, CromaTonolukm ¢pakynteT, KnnHnka 3a opanHy Xupyprujy v umnnaHtonorujy, lMaHueso,

Cpbuija;

*YHuBep3auTteT y Beorpagy, MeguumHcku dpakyntet, Onerbetse 3a natonorujy, beorpag, Cpbuja

CAXETAK

YBoa/Linm Ycnex BoheHe KoluTaHe pereHepaLje 3aBncm of
BenuurHe 1 mopdornoruje fedekTa, KapakTepuctka bapujepHe
MeMObpaHe 1 afeKBaTHe aHroreHese.

Linm oBe cTyauje je 6110 Aa ce OTKpuje yTrLAj TP CTPYKTYPASTHO
pasnuunTe KonareHe MeMbpaHe Ha aHrmoreHesy 1 KolTaHy
npoaykuujy y fedexktrima KpUTnuHe BeNYMHe.

MeTope [ledbekTi Cy HanpaB/beHN Ha Kansapujama KyHuha, no-
nyHeHN roBeHM KoLTaHUM rpadToM 1 HACYMYHO MOKPUBEHN
jemHOM of TpY UCNTUBaHE KonareHe MembpaHe (Biogide - BG,
Heart - PC, Mukograft - MG) nnu octaBibeHun 6e3 membpaHe 3a
KoHTpony (K). lMocne aBe n yeTupm Hegesbe 3apacTtarba YKynHO
10 XMBOTUHbA je XKPTBOBAHO Pafyn XMCTONMOLLKE 1 XMCTOMOP-
domeTpujcKe aHanm3se aHrmoreHese, KOLWTaHe pereHepayyje
1N UHGNAaMAaTOPHOT OAroBOpPA.

Pe3synrtaTtm Y paHoj ¢pa3u 3apacTtama Hajehe BpegHOCTY Aie-
6/byHe 1 MOBPLLUMHe Tpabekyna cy 3abenexeHe pegom kog PC 1
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BG membpaHa. [Mocne yeTpu Hegerbe 3HauajHO 60sbe KoLTaHO
3apacTarbe je youeHo y rpynu MG, Kao 1 3HauyajHO n3pakeHuja
uHonamaumja. lyctuHa KpBHMX CyOBa je MHULMjanHo 6una
3HauajHo Beha y rpynu Ky nopebhery ca cBe Tpy membpaHe.
lMocne yeTpU Heperbe 3HayajHO 6oy pesynatu cy npumehe-
Hu y rpynu MG y nopehemy ca octanvm rpynama, y rpynu BG
y nopehemy ca npeoctanum rpynama u nsmehy rpyna PC n K.
3aksbyuyak primeHa KonareHrx MembpaHa 3HauajHo yTnye Ha
aHruoreHesy, cMamyjyhu je y paHoj a nogctnuyhu je y kKacHujoj
a3 3apactarba. CBe Tpy UCNUTUBaHe MembpaHe y KOMOMHa-
LMjn ca KoWwTaHUM rpadTom Cy 3HauajHo noBehane KonmunHy
pereHepucaHe Koctu. Mehy ncnutsasum rpynama MG je daso-
pr30Bao M3paxeHWj1 aHrMoreH, 0CTeOreHN 1 MHGIAMaTOPHM
OAroBOp Yy Nepuofy nocmatpara of YeTMpy Hefiesbe.

KmbyuHe peun: KonareHe MembpaHe; aHroreHesa; BoheHa Ko-
WTaHa pereHepaLyja; KoslareH MaTpUKC; Nepukapg
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SUMMARY

Introduction/Objective The aim of the present study was to investigate the effects of moxifloxacin and
cefixime in preventing postoperative infection following mandibular third molar surgery.

Methods Double-blind study was completed by 157 patients undergoing surgical removal of mandibular
third molars. The patients were randomly assigned to the following three groups: moxifloxacin (M), cefixime
(C), and placebo (P). Patients in each group were classified into two subgroups: subgroup (a), without
previous history of pericoronitis, and subgroup (b), with previous history of pericoronitis. All the patients
were evaluated at the postoperative follow-ups on the first, second, and seventh postoperative day.
Results Postoperative infections were registered only in patients with a history of pericoronitis. Antibiotic
prophylaxis with cefixime and moxifloxacin reduced the occurrence of postoperative infection. Overall
incidence of postoperative infections was 6.4%. All postoperative infections were registered in the placebo-
group, where the incidence of postoperative infection was 19.2%. Microbiological tests verified the clinically
obtained results. Isolated microflora was resistant to penicillin-derived antibiotics in 50% of the cases.
Conclusion Prophylactic use of antibiotics after third molar surgery should be weighed against potential
risks and benefits and could be considered in cases with previous history of pericoronitis, when compli-
cated surgical extraction is performed.

Keywords: third molar surgery; antibiotic prophylaxis; postoperative complications; drug resistance;

microbial susceptibility tests

INTRODUCTION

Amoxicillin (alone or in combination with cla-
vulanic acid), as well as clindamycin and met-
ronidazole, have a long history of success in the
treatment of odontogenic infections. These are
still the most commonly used antibiotics in oral
surgery due to the fact that oral microorgan-
isms are mostly susceptible to them. Therefore,
it is not surprising that the majority of pub-
lished studies related to the use of antibiotics in
oral and maxillofacial surgery, both for prophy-
laxis and treatment of odontogenic infections,
have been done with amoxicillin or antibiotics
of similar antimicrobial spectrum [1].
However, due to the growing number of
patients being allergic to penicillin derivatives
as well as the increasing occurrence of oral mi-
croorganisms resistant to penicillin and several
other antibiotics, there is a growing need for
research directed towards antibiotics that could

be an alternative to amoxicillin and other anti-
biotics with similar antibacterial spectrum in
prevention and treatment of oral infections [2,
3]. Among novel antibiotics, it seems that fluo-
roquinolones (especially moxifloxacin) and the
third generation of cephalosporins (especially
cefixime) are promising in that regard. Both are
effective against many microorganisms resis-
tant to other antibiotics, including amoxicillin
[4, 5]. Moreover, they have different pharma-
cokinetic properties from penicillin derivatives
and may demonstrate (especially moxifloxacin)
some anti-inflammatory and immunomodula-
tory effects, which is desirable in prophylaxis or
treatment of odontogenic infections [6].

On the other hand, inadequate prescribing
accelerates the development of bacterial resis-
tance to a large number of antibiotics, which
could have unforeseeable consequences for
health care worldwide in the future. Antibiotic
resistance is currently one of the biggest public
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health problems today, resulting in significant decreases in
infection treatment efficiency, an increase in multidrug-
resistant bacterial strains, and increased morbidity and
mortality, with repercussions for the health system as a
whole [7]. The World Health Organization report makes
it clear that this is not a phenomenon in poor or develop-
ing countries — the problem of bacterial resistance is now
being observed around the world [8].

We intended to test the efficacy of moxifloxacin and
cefixime in preventing postoperative infection after man-
dibular third molar surgery [9, 10]. The goal of our study
was to investigate whether prophylactic use of moxifloxa-
cin and cefixime has significant impact on the rate of post-
operative infections after third molar removal. Having an
increased antibiotic resistance in mind, our goal was also
to determine under what circumstances recommendations
on their prophylactic use can be justified.

METHODS

This clinical research, approved by the Ethics Committee of
the Dental Clinic of Vojvodina, with the decision number
01-33/8-2019 and registered with the NIH - ClinicalTrials.
gov with ID NCT05027893, was carried out as a double-
blind, prospective, placebo-controlled clinical study. All
patients included in the study were > 18 years old, indicat-
ed for surgical removal of the impacted mandibular third
molars, with good systemic health (classified as ASA I and
ASATI) [11]. Exclusion criteria were as follows: hypersen-
sitivity to study drugs; history of systemic antibacterial
therapy within six months prior to randomization; preg-
nancy or breastfeeding; fluoroquinolone-related tendon
disorder; clinically relevant cardiac conditions or current
use of QT interval prolonging drugs; severe hepatic insuftfi-
ciency (Child-Pugh C); cases where, in addition to remov-
ing the impacted mandibular third molar, some other oral
surgical procedure was performed; patients with currently
present pericoronitis.

It was assumed that the percentage of infection in the
prophylactic groups would be similar and no more than
1%, while in the placebo group it would be higher - ap-
proximately 15%. Sample size was calculated as a differ-
ence between the two proportions (1% and 15%). Using
80% power and alpha = 0.05, 56 patients per group was
determined sufficient to achieve 80% to detect significant
differences between the groups.

The patients were randomly and equally assigned to
treatment groups. Randomization was performed us-
ing a complete randomization algorithm (R software for
Windows, package “randomizeR”), allocation ratio 1:1:1,
and a sample size of 165 (55 per group). The randomiza-
tion list was created with three groups and consequent
numbers from 1 to 165. The medication boxes were
marked using a specific ID consisting of three digits and
two letters, generated by R software. The IDs were ran-
domly assigned to the randomization list numbers and the
final randomization list consisted of ID and list number.
Consecutive patients were assigned to a specific group by
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reading the list number and giving the medication box
with specific ID for that number. Only third-party mem-
bers, who were not involved in patient care, had all the
lists in one place and could identify the medication (to
be used for emergency unblinding purposes if needed).
That person was available 24/7 via mobile phone number
provided to the participants.

The manufacturers (Hemofarm DOO, Vrsac, Serbia,
and Alkaloid DOO, Skopje, North Macedonia) created
the boxes for medications to be identical by instruction
of the research team. The boxes with film-coated tablets
were the same shape, size, color, and taste. Placebo tablets
were created using the same instructions (PhytoNet DOO,
Belgrade, Serbia).

After the screening, all participants that fulfilled the
enrollment criteria (inclusion/exclusion) were blindly as-
signed to a specific group by the randomization list. Eight
patients were classified as dropouts due to either non-
compliance (n = 4) or failure to appear for the control
visit (n = 4).

Mandibular third molar surgeries were performed by
five oral surgeons (Figure 1). All surgeries were performed
under local anaesthesia, using 4 ml of 2% lidocaine with
adrenaline 1:80,000. Flaps were elevated, bone was re-
moved with surgical burrs, and third molars sectioned as
needed to facilitate removal. All wounds were sutured with
non-resorbable 3-0 black silk sutures. The sutures were
removed on the seventh postoperative day. The patients
were advised to take an analgesic containing 200 mg of
ibuprofen and 325 mg of paracetamol if needed.

Figure 1. Panoramic radiograph of a patient included in this study
(lower right third molar with previous history of pericoronitis was
removed)

All the patients postoperatively received film-coated
tablets with either 400 mg of moxifloxacin or 400 mg of
cefixime per os. One-third of the patients received pla-
cebo tablets containing indifferent substances with no an-
timicrobial action (99% microcrystalline cellulose, 0.5%
silicon dioxide, and 0.5% magnesium stearate). Surgeons
who performed surgery were blinded to the type of tablet
which patients received. All used film-coated tablets were
administered for the first five days postoperatively, once a
day, in a double-blind manner. All the patients were evalu-
ated at the postoperative follow-ups on the first, second,
and seventh postoperative day.

Postoperative infection was diagnosed based on the
presence of local signs of inflammation and systemic signs
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Assessed for eligibility (n=240) I

[ Enrollment ]
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- o

® Other reasons (n=3)

Declined to participate (n=23)

v

[ Allocation J
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}

. .

Allocated to M group (n=55)
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Allocated to C group (n=55)
Received allocated .
intervention (n=55)
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intervention (n=55)

[ Follow-Up ]

Lost to follow-up (n=1)

Discontinued intervention
(n=2) (palpitations, n=1;
tinnitus, vertigo n=1)

Lost to follow-up (n=1)

Discontinued intervention
(n=1) (nausea and diarrhoea)

Lost to follow-up (n=2)

Discontinued intervention
(n=1) (erythema multiforme)

[ Analysis ]

Analysed (n=52)

Excluded from analysis (n=0)

Analysed (n=53)

Excluded from analysis (n=0)

Analysed (n=52)

Excluded from analysis (n=0)

Figure 2. Flow diagram of the progress through the phases of a three-group parallel randomized trial [12]; [downloaded Sep 2, 2021]; available

from: http://www.consort-statement.org/

of infection (elevated body temperature, accelerated eryth-
rocyte sedimentation, leucocytosis).

Swab samples were obtained from surgical wounds of
patients with signs of postoperative infection, and mi-
crobiologically analysed. The susceptibility of isolated
microorganisms to moxifloxacin, cefixime, and other
antibiotics commonly used in oral and maxillofacial sur-
gery was tested by culture on antibiotic-containing media.
Regarding the susceptibility to antimicrobial drugs, bac-
teria were classified according to the growth inhibition
zone, into three categories: susceptible (S), intermediate
(I), and resistant (R).

After the study was completed and the codebook was
opened, the results were grouped by type of treatment into
three groups: moxifloxacin (M), cefixime (C), and the pla-
cebo (P). Based on the previous history of pericoronitis,
the patients in each group were classified into two sub-
groups: patients without previous history of pericoronitis
(a) and patients with previous history of pericoronitis (b).

The manuscript was reported in accordance with the
Consolidated Standards of Reporting Trials (CONSORT)
statement [12]. Primary outcome was identified as
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occurrence of postoperative infection. Secondary outcomes
were the subgroup analysis (previous history of pericoro-
nitis or not) and identified as susceptibility of isolated mi-
croorganisms to antibiotics (in cases where swab samples
were obtained).

Results are presented as count and percent (where ap-
propriate). Group comparisons were performed using
Fisher’s exact test. P values less than 0.05 were considered
significant. All data were analyzed using the IBM SPSS
Statistics for Windows, Version 20.0 (IBM Corp., Armonk,
NY, USA) statistical software.

RESULTS

The clinical study included 165 patients who were indi-
cated for surgical removal of an impacted mandibular third
molar. Eight patients were excluded from the study due
to non-compliance with the postoperative instructions or
not showing up to the follow-up exams. The template for
the CONSORT flow diagram is shown in Figure 2 [12].
The study, in accordance with the described method, was
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completed by a total of 157 patients, so that the first study
group, group (M), consisted of 52 patients [subgroup (a)
of 39 patients, subgroup (b) of 13 patients], the second
study group (C) of 53 patients [subgroup (a) of 39 patients,
subgroup (b) with 14 patients], and the control group (P)
of 52 patients [subgroup (a) of 39 patients, subgroup (b)
of 13 patients]. Mean patient age was 26.7 years, with stan-
dard deviation of 8.85 years in group M; 24.2 years with
standard deviation of 5.11 years in group C, and 25.5 years
with standard deviation of 5.44 in group P. Gender distri-
bution in groups was as follows: group M (59.6% female,
40.4% male); group C (73.6% female, 26.4% male), group
P (75% female, 25% male).

In our study, the overall incidence of postoperative in-
fections was 6.4%. Interestingly, we did not register any
de novo infection - all cases of postoperative infection oc-
curred in patients who had preoperative history of peri-
coronitis (subgroup b), and all these cases belonged to the
placebo group (P) (Table 1).

Table 1. Incidence of postoperative infection in the research groups

Postoperative infection
Research groups Total
no yes
n 52 0 52
M
% 100 0 100
n 53 0 53
Group C
% 100 0 100
p n 42 10 52
% 80.8 19.2 100
n 147 10 157
Total
% 93.6 6.4 100

Group M - research group receiving moxifloxacin;
Group C - research group receiving cefixime;
Group P - control group receiving placebo

The difference between each of the study groups
(groups M and C) and the control placebo group (group
P) regarding the occurrence of postoperative infection
was confirmed with Fisher’s test of exact probability
(p < 0.001).

There is a statistically significant difference in the
predisposition to infection with previous history of peri-
coronitis (Table 2). Patients of the group P, subgroup (b),
had a postoperative infection in 77% of the cases (10/13
patients). Patients without previous history of pericoro-
nitis remained infection-free following surgery (0%, 0/39
patients).

Table 2. History of pericoronitis and postoperative infection

Parameter Moxifloxacin | Cefixime | Placebo

(n=52) (n=53) | (n=52) p
History of 0 14 \
pericoronitis 13 (25%) (26.4%) 13(25%) | 0.982a
Postoperative 10
infection 0 0 (19.2%) <0.001b

2Pearson x%
“Fisher’s exact test

Patients with diagnosed postoperative infection were
under close supervision for three weeks after surgery. In
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cases where postoperative infection was diagnosed in
the placebo group, standard therapy was administered -
amoxicillin with clavulanic acid (or in case of allergy to
amoxicillin, azithromycin was used). After the microbial
identification of the causative agent(s), and in case of its
resistance to amoxicillin with clavulanic acid or azithro-
mycin, antibiotic therapy was modified in accordance with
microbiological susceptibility.

Out of 23 analysed samples, five were taken preopera-
tively from the examinees from each of the study groups
(M and C), who had a history of pericoronitis (subgroups
b). A total of 13 samples were taken from the control pla-
cebo group (P); three samples were taken preoperatively
around the tooth with a history of pericoronitis, and 10
samples were taken from the operative wound of the pa-
tients with signs of postoperative infection before giving
antibiotic therapy. The samples were tested for susceptibil-
ity to the researched antibiotics, as well as to other antibiot-
ics usually used in oral surgery (Table 3).

As shown in Table 3, all the swabs were susceptible to
moxifloxacin. It is interesting to note that three swabs with
strictly pathogenic Staphylococcus aureus were resistant
to ampicillin, amoxicillin, amoxicillin with clavulanic
acid, and had intermediate susceptibility to clindamycin.
Resistance to moxifloxacin was not observed in any of the
samples taken, and resistance to cefixime was noted in
only one case.

DISCUSSION

Justification for the use of antibiotics relative to mandib-
ular third molar surgery has been a controversial topic.
Lang et al. [13] found as many as 42 different protocols
for antibiotic administration following this procedure (in
terms of type, dose, timing, and mode of delivery). Many
authors conducted prospective, placebo-controlled clini-
cal trials, with similar methods, and in most studies the
antibiotic in the study group was amoxicillin (with or with-
out clavulanic acid), administered in a single preoperative
dose or three to five days after surgery. The conclusions
are mainly reduced to the common consensus that there
is sufficient evidence for the use of these antibiotics for
third molar surgery, because the benefit does not outweigh
the risk of side effects [14]. Recently, Cervino et al. [15]
proposed a modified protocol based on the administration
of amoxicillin or amoxicillin with clavulanic acid before
and after intervention, but, again, many questions were left
unanswered. The conclusion was that it was necessary to
find an alternative to existing, especially penicillin-derived
antibiotics [15].

Chugha et al. [9] observed heterogeneity in the design
of the studies and the method of antibiotics administration.
Better evidence and justification are needed in this area,
as many strong recommendations are currently made on
the basis of weak evidence [16].

Moxifloxacin and cefixime have been labelled by many
authors as a realistic therapeutic alternative to existing an-
tibiotics widely used in oral and maxillofacial surgery [5,
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Table 3. Susceptibility of samples obtained from the infected postoperative wounds or from

the space around the tooth to test antibiotic

concluded that odontogenic infec-
tions are polymicrobial. Moxifloxacin

- - _ Seseamh group had promising in vitro activity against

Antibiotic MO)I:ifl(t)z?CIgf(M) C:?;::ei? Histor Pcljcebo (Z’)osto Total O'd(')ntogenic pathogens such as the
pericorgnitis pericorc))/nitis pericorc))/nitis infectig.n viridans and hemolytic streptococci,

sT i TR IsTiTrRIsTiTrRISsTI TR Strep. anginosus and Strep. mitis group

Moxifloxacin 5 5 3 10 23 and Neisseria spp. [4]. Moxifloxacin was
Cefixime 5 5 5 119 1 3 also effective against more than 90%
Ampicillin 4 1 |5 1 2|5 5 | 23 of isolated strict anaerobes, predomi-
Amoxicillin 4 1 s 1 5 | 5 5 | 23 nantly Prevotella spp. [24]. Treatment
Amoxicillin + CA | 4 1 |5 5 116 4| 23 of severe odontogenic infections com-
Tetracycline 5 4 1 3| 6 4 | 23 paring moxifloxacin, amoxicillin with
Clindamycin 5 4 3 8 5> | 23 clavulanic acid, and clindamycin, in
Total samples 5 5 3 10 23 the mixed aerobic-anaerobic bacterial

S - susceptible; | - intermediate; R - resistant; CA — clavulanic acid

17]. Cachovan et al. [18] demonstrated that moxifloxacin
penetrates very well into oral tissues, reaches high con-
centrations in bone, and is well resorbed after oral ad-
ministration. Moreover, moxifloxacin is very effective
against oral pathogens, especially against the periopatho-
gen Aggregatibacter actinomycetemcomitans, as well as
against Porphyromonas gingivalis, Prevotela intermedia
and Tannerella forsythia [19]. Efficacy of oral treatment
with moxifloxacin and amoxicillin with clavulanic acid on
oral function and quality of life after third molar surgery
demonstrated that moxifloxacin shortened the period of
postoperative recovery [20].

In our study, the frequency of postoperative infection
in group P was extremely high (19.2%). Data on the fre-
quency of infection after this surgery vary depending on
the assessment method. Most studies indicate that the
prevalence of postoperative infection is in 1-10% range,
which is lower than in our study [21]. Patients with a previ-
ous history of pericoronitis had postoperative infection in
77% of cases, while none of the patients without previous
history of pericoronitis developed postoperative infection
(0%). All the cases of postoperative infection occurred in
the group that did not receive antibiotics postoperatively.
Some studies suggest that randomized controlled trials
should be performed and a cause-and-effect relationship
between a previous history of pericoronitis and more
frequent postoperative infection after mandibular third
molar surgery should be established, while others have
shown that postoperative infection is statistically higher
in patients with previous history of pericoronitis [22, 23].

We also observed three postoperative infections where
Staphylococcus aureus was isolated from the sample; in all
other cases we registered polymicrobial flora dominated by
viridians streptococci. The results of microbiological analy-
sis verified the results of clinical trials, because the micro-
organisms isolated from all swab samples were susceptible
to moxifloxacin. All samples were susceptible to cefixime,
except one case with coagulase-negative staphylococci.
Also, in 50% of the samples taken, resistance to ampicillin,
amoxicillin, and amoxicillin with clavulanic acid was regis-
tered, which is very concerning (Table 3). Microbiological
analysis of samples obtained from odontogenic abscesses
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flora, showed at least one of the patho-
gens was resistant to penicillin in 50%
of the patients, and a rate of increase
in resistance to clindamycin was also noticeable [4, 25].
Due to its high tissue penetration and concentration in
bone tissue, moxifloxacin has shown promising results
[18, 24]. Because of the broader activity and reduced dos-
ing frequency (administration only once daily), the use of
moxifloxacin instead of clindamycin in penicillin-allergic
patients seems worth considering [4, 24].

Antibiotic prophylaxis with moxifloxacin and cefixime
reduced the occurrence of postoperative inflammatory
sequelae (pain, swelling, and trismus). It is interesting that
both antibiotics, especially moxifloxacin, also contribut-
ed to reducing the incidence of postoperative dry socket,
which is not provoked by inflammation [26].

Adequate antibiotic treatment comprises the ad-
ministration of the appropriate antibiotic in optimal
dose through the correct route of administration [27].
Nevertheless, antibiotics have been associated with con-
siderable side effects, thus their use should be adequate
and according to guidelines. Our finding that several pa-
tients in group P did not have postoperative infections
confirms that antibiotics are not an absolute requirement
in all surgical cases.

Side effects of fluoroquinolones include headaches, ten-
donitis, and transient neurological effects in elderly popu-
lation [28]. In addition, some relatively benign side-effects
are observed, such as nausea, vomiting, and diarrhea [29].

We did not include a group with amoxicillin (with or
without clavulanic acid) due to a different dosing regi-
men, which makes double-blind design impossible, which
is a relative limitation of the study. Another limitation of
our study is a relatively small sample size, which should
be considered when estimating the strength of data given
here in. Finally, even though isolated microorganisms have
demonstrated resistance to penicillin and its derivatives,
we cannot claim with certainty that those species/strains
have caused the infection, considering that all specimens
contained polymicrobial flora.

Our study also indicates that antibiotics should not be
prescribed generally in all cases. Overprescribing is fuel-
ing a global increase in bacterial resistance, which is be-
coming a major public health challenge around the world
[7]. Considering the increase in antimicrobial resistance,
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a growing awareness on the search for new antibacterial
agents is essential, and the choice of moxifloxacin and
cefixime to prevent postoperative infections after third
molar surgery seems appropriate, not only because of the
aforementioned benefits, but also because of the simplified
dosing regimen, avoiding drug interactions in polymedi-
cated patients (patients who use multiple medications),
monotherapy options, and thus better compliance and
adherence [30].

Ultimately, the decision to prescribe antibiotics, should
be made on the case-by-case basis, considering the com-
plexity of the surgical case as well as risks and benefits of
antibiotic prophylaxis.

CONCLUSION

We found a cause-and-effect relationship between a pre-
vious history of pericoronitis and frequent postoperative
infections after mandibular third molar surgery, while no
infections were observed in patients without such history.
This indicates that prior history of pericoronitis may be a
decisive risk factor, and that prescribing prophylactic anti-
biotics may be unwarranted in cases where such a history
is absent. Restraint and appropriate practices in antibiot-
ics prescribing would be very helpful in limiting further
spread of microbial resistance, and in maintaining efficacy
of existing drugs. However, our study did not include the
analysis of time elapsed between the last pericoronitis
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relative risk of postoperative infection.
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ful study with a larger number of patients, our data pro-
vide evidence that in cases where prophylactic antibiotics
are warranted, moxifloxacin and cefixime provide good
protection against postoperative infection, and should be
considered for use in that context.
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CAMETAK

YBop/Lwm Linmb ctyamje 6uo je fa ce ucnuta edpexat MoKcmd-
nokcauuHa v uedrkcuma Ha cysbujare nHdekuuje nocne xum-
pypLuKor Bahera poruix Tpehux monapa.

Mertop [IBocTpyKO Criena cTyAmnja CnpoBeAeHa je Ha 157 nayuje-
HaTa KojriMa Cy X1PYPLLKM YKOHEeHN JokK Tpehy Mmonapy, a
Koju Cy HacyMU4HO pacrniopeheHn y jenHy of Tpu rpyre: MOK-
cndnokcauyH (M), uedukenm (L) nnm nnaue6o (M). MaunjeHTtn
13 CBaKe rpyne pacnopeheHu cy y Be Noarpyne: nogrpyny
,a", 6e3 NpeTxofHe NCTOPWje NeprKOPOHUTICA, U MOArpyny
,0" ca MPETX0fHOM NCTOPUjOM NEPUKOPOHMTMCA. lNaLnjeHTr
CY KOHTPO/NCAHWN Ha NOCTONEePaTUBHUM Mperieimma npBor,
Jpyror 1 ceaMor NocTornepaT!BHOT AaHa.

Pesynrtatu [octonepatnBHa HGeKLMja perncTpoBaHa je
WCKJbYUYMBO KOA NauujeHaTa ca NPeTXoAHOM NCTOPMjOM ne-
PUKOPOHUTUCA. AHTUOMOTCKA NpodurnaKkca LepruKCrMoM nm
MOKCMIOKCaLMHOM CMakbuia je nojaBy NocTonepaTuBHe
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nHdeKUpje. YKynHa nHUMAeHLa noctonepaTrBHIX nHdeKLmja
6vna je 6,4%. CBu cnyyajeBum noctonepaTrBHe nHdeKumje pe-
TMCTPOBAHU Cy Y Fpynu Koja Huje Nprmana aHTMbunoTunke Beh
nnaue6o, rae je nHUMaeHUa nHdekuwja 6una 19,2%. Mukpobu-
OJI0LLKe aHann3e NOTBPAMIE Cy KINMHUYKK fo6ujeHe pe3ynTaTe.
M3onoBaHa MUKkpodnopa 6vna je pe3nucTeHTHa Ha lepuBaTte
neHuymnuHa y 50% cnyvajeBa.

3aKsbyyak Y ck/omny npopunakTmyke npumeHe aHTM61oTMKa
nocne xvpypLukor Baherba forbix Tpehrix monapa Tpeba ysetn
y 063up Moryhe pusuke 1 [obpobuTe, a MOXe ce cmaTpaTu
CBPCMCXOHOM Y CJlyyYajeBrMa ca NPeTXo4HOM MCTOPUjoM ne-
PVIKOPOHUTICA, KAo 1y Cllyyajy KOMMANKOBAHMjUX XUPYPLUIKMX
eKcTpaKkumja.

KmbyuHe peun: xupypruja Tpehrx monapa; aHTMbrnoTcka npo-
dnnakca; noctonepaTuBHe KOMMMKaLmje; pe3ncTeHumja Ha
NIeKOBE; TECTOBM OCET/bMBOCTV MUKPOOPraHn3ama
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SUMMARY

Introduction/Objective The objective was to determine the degree of conversion (DC), cross-link density,
percentage of leachable monomers, flexural strength (FS), and hardness (HV) of nanohybrid, nanofilled
bulk-fill, giomer, fiber-reinforced, and low-shrinkage composites.

Methods Standardized specimens (n = 5/group) of Tetric EvoCeram Bulk Fill, Filtek Bulk Fill, Beautifil,
EverX posterior, Kalore, Filtek Z250 (microhybrid control), and Tetric EvoCeram (nanohybrid control)
were subjected to micro-Raman spectroscopy, three-point bending, and HV. Cross-linking density and
leachable monomers were ascertained based on the ratio of HV and DC before and after immersion in
absolute ethanol.

Results DC was in the range 50.4-70.5%, the highest for Filtek Bulk and the lowest for Kalore. The highest
%DC change was in Beautifil (10.3%) and the lowest in Filtek Bulk (1.4%) and Z250 (1.28%). FS ranged
between 78.9 MPa (TEC) and 126.7 MPa (Filtek Bulk). HV ranged between 58.6 (Kalore) and 113.9 (Z250)
and significantly decreased post-immersion (19-55%). HV48h inversely correlated to HV% loss (r=-0.761),
whilst DC positively correlated with FS (r = 0.893).

Conclusion Filtek Bulk, EverX, and Z250 showed the highest DC. The lowest DC and mechanical proper-
ties were observed for Kalore. The greatest cross-link density was shown by Filtek Bulk. There were up to
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10% of leachable monomers. DC and FS positively correlated.
Keywords: composite; conversion; cross-link density; flexural strength; hardness

INTRODUCTION

It has been widely adopted that dental compos-
ites are the materials of choice for most anterior
and posterior restorations [1]. An intricate bal-
ance of primarily biomechanical, but also isola-
tion, bonding, and aesthetic demands, has led
to the development of different “subclasses” of
composites recommended for direct posterior
restorations.

Nanohybrid/nanofilled, microhybrid, and
fiber-reinforced composites have all been in-
dicated for posterior restorations for their
improved mechanical properties, either based
on increased filler load or the presence of
short glass fibers [2, 3]. Giomer composites
are nanohybrid, fluoride release and recharge
composites, also in the sculptable bulk-fill
group. Low-shrinkage composites, intended
to overcome polymerization shrinkage as the
major shortcoming of dental composites, em-
ploy high filler load or high-molecular weight
cross-linking monomers as the main strategies
[4]. Despite shrinkage that may be comparable
to other composite types, lower shrinkage stress
was reported for some low-shrinkage than for
universal or flowable composites [5, 6, 7].

Bulk-fill composites combine some of the
previous approaches with increased translucen-
cy or alternative photoinitiators for increased
depth of cure and decreased the number of re-
quired increments in posterior cavities [8, 9,
10]. Bulk-fill composites are a variable group
of materials with mechanical properties that are
comparable, at best, to universal incremental
composites [2]. Exception could be the fiber-
reinforced bulk-fill composite everX posterior
(GC International AG, Luzern, Switzerland;
previously Xenius, StikTech) with consistently
higher fracture toughness compared to univer-
sal, bulk-fill, and fiber-reinforced composites
[3, 11, 12].

Degree of conversion (DC) is related to ma-
terial composition, temperature, as well as cur-
ing conditions [13, 14, 15].

DC is measured directly as a ratio of C=C
double bonds in cured and uncured materials
using micro-Raman [16] or Fourier-transform
infrared spectroscopy [13, 16, 17]. Hardness
(HV) and flexural strength (FS) are arguably the
most frequently tested mechanical properties of
dental composites [18]. The percentage of hard-
ness loss after chemical softening in ethanol has
been used as an indication of cross-link density.
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The latter is important for hygroscopic and chemical sta-
bility and viscoelastic behavior of composites [19]. Higher
degree of softening expressed as greater hardness loss has
been related to lower cross-link density [20].

The aim of this study was to compare and correlate
polymer characteristics - DC and cross-link density, and
mechanical properties - HV and FS, of composites from
different subclasses — nanohybrid and nanofilled bulk-fill,
giomer, fiber-reinforced, low-shrinkage, and universal
composites. The null hypotheses were as follows: (1) there
are no statistically significant differences in the DC, cross-
link density, FS, and HV between tested composites and (2)
there is no correlation between polymer and mechanical
characteristics of the tested composites.

METHODS

Table 1 presents details on materials used in the present
study. For the DC, cross-link density, and HV, standardized
plastic molds 5 mm in diameter and 2 mm or 4 mm deep
were used to prepare composite specimens (n = 5/group).
Uncured material was placed into each mold, covered with
a glass slide, and pressed to extrude excess material. Light-
curing was performed for 40 seconds using a monowave
LED light-curing unit (LEdition, Ivoclar Vivadent AG,
Schaan, Liechtenstein) at a standardized distance of 1 mm
and an intensity of ~800 mW/cm? (Radiometer Model
100, Kerr Corp, Orange, CA, USA). The specimens were
polished in wet conditions using SiC abrasive discs (600,
1000, and 2000 grit) and polishing cloth (TexMet, Buehler,
Lake Bluff, IL, USA). For ES, square beam specimens were
prepared in 2 x 2 x 25 mm molds as per the ISO stan-
dard 4049:2009. Light-curing was performed through a 1
mm thick glass slide in three exposures, 40 seconds each,
whilst the final light exposure was performed by moving
the light tip from one end of the specimen to the other over

Table 1. Materials used in the present study

40 seconds. Specimens were stored in dark, light-proof
containers at 37°C for 24 hours prior to measurements.

The DC was determined using micro-Raman spectros-
copy (XploRA, Raman spectrometer, Horiba Jobin Yvon)
using the following parameters: laser 785 nm wavelength,
spectrometer grating 1200 gr/mm, acquisition time 10 s,
number of acquisitions 5, objective 50 x. Uncured com-
posite were used as reference materials to calculate the DC
according to the following formula:

DC:(l

where Rcured and Runcured are the ratio of spectral peaks
related to aliphatic (1640 cm™) and aromatic (1610 cm™)
C = C bonds in cured and uncured material, respectively.
Initial measurement was done after 24 hours of storage at
three random points at the bottom, unexposed surface. The
measurements were repeated using the same conditions
after 48 hours of specimen storage in absolute ethanol.
FS was measured using a three-point bending test in a
universal testing machine (Force Gauge PCE-FM200, PCE
Instruments UK Ltd, Southampton, UK) at 1 mm/minute
speed until fracture. FS was determined using the equation:

37
" 2bh?

where F is the maximum load measured before fracture
and 1 is the distance between supports (20 mm), b is sample
width, and h is sample height.

HV measurements were done performed using Vickers
indenter in a hardness tester (Buehler Indentament 1100
series, Buehler) at 100 g over 20 seconds. Hardness mea-
surements were performed linearly in five or nine points
in 2 mm or 4 mm thick specimens, respectively. Repeated
measurements were done 24 hours and 48 hours of post-
immersion in ethanol.

Rcured ) e
Runcured

FS

Manufacturer /

MEiTElE Type / Increment thickness

Composition

Filler content

Tetric EvoCeram
Bulk Fill
(Code: TEC Bulk)

Ivoclar Vivadent/
nanohybrid bulk-fill / 4 mm

BisGMA, UDMA, BisEMA, Barium aluminium silicate glass fillers,
prepolymer, ytterbium trifluoride and spherical mixed oxide

79.5wWt% (62.5wWt%
filler and 19.7%
prepolymer)

Filtek™ Bulk Fill

Aromatic UDMA, UDMA, DDDMA, 2,2-dimethyl-4-methylene-

Tetric EvoCeram nanohybrid (control) / 2

) » o
Posterior Restorative ?T_Esr:i/] nanofilled bulkill reaction products with glycidyl methacrylate, EDMAB, zirkonia / 57345\\/’\(’;(,//0
(Filtek Bulk) silica and YbF3 filler, titanium dioxide : °
Beautlﬁl.Bqu | SHOFU INC/ giomer / 4 mm B|s—.G'MA, UDMA, Bis-MPEPP, TEGDMA, S-PRG filler based on F-B- 83.3wWt%
Restorative (Beautifil) Al-silicate glass
EverX Posterior GC EUROPE/ fiber- Bis-GMA, TEGDMA, PMMA, SiO2, barium glass, glass fibers 76Wt%
(EverX) reinforced bulk-fill /4 mm | 1-2 mm length 57vol%
Kalore GC EUROPE/ Nanohybrid UDMA, BISE.MA,.BHT, dimethacrylate, DX—.51 1 co-monomers, 82Wt%
. fluoroaluminosilicate glass, pre-polymerized filler, strontium
(Kalore) low-shrinkage /2 mm . 69vol%
glass, Si02
Ivoclar Vivadent/ 82.5wt% (48.5wt%

BisGMA, UDMA, BisEMA, barium glass filler, ytterbium trifluoride,

filler and 34%

(TEC) mm mixed oxide, prepolymers prepolymer)
Filtek Z250 3M ESPE/ microhybrid BisGMA, TEGDMA, UDMA, BisEMA6, EDMAB, silane treated 78wt%
(Z2250) (control) /2 mm ceramic 60vol%

Composition is based on manufacturers’technical data;

BisGMA - bisphenol-A-diglycidyl-dimethacrylate; UDMA - urethane dimethacrylate; BisEMA/BisMPEPP — ethoxylated bisphenol A dimethacrylate;
DDDMA - 1,12-dodecane dimethycrylate; TEGDMA - triethyleneglycol dimethacrylate; Bis-MPEPP - bisphenol A polyethoxy methacrylat;
PMMA - polymethylmethacrylate; BHT - butylated hydroxytoluene; EDMAB - ethyl 4-dimethyl aminobenzoate

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):414-420

www.srpskiarhiv.rs



416

Polymer cross-linking density was ascertained
based on the ratio of hardness values before and
after ethanol immersion. The percentage of leach-
able monomers was determined as the ratio of the
DC before and after ethanol immersion.

Data for the DC was analyzed using general lin-
ear model for “material” and “time” factors with
factor interaction included. In case of significant
factor interaction, follow-up one-way analysis of
variance (ANOVA) was performed for inter-ma-
terial comparison at each time separately, whilst
intra-material comparison of initial and 48-hour
measurements was done using paired t-tests sepa-
rately with the Bonferroni correction. HV and FS
data were analyzed in Minitab 16 (Minitab Inc,
State College, PA, USA) using one-way ANOVA
with Tukey’s post-hoc test. Pearson correlation and
regression analyses were performed to assess the
relationship between DC, cross-link density, HV
and FS. The level of significance was set at 0.05.

The study was approved by the Ethics Committee
of the University of Pristina -Kosovska Mitrovica,
Serbia.

RESULTS

Figure 1 presents DC values of the tested com-
posites initially and after 48 h of ethanol immer-
sion. General linear model for factors “compos-
ite” and “time” showed significant interaction
(p < 0.05). The results of follow-up analyses are
presented in Figure 1. Initially, the DC was in
the range Filtek Bulk, EverX, Z250 > TEC Bulk,
Beautifil, TEC > Kalore (p < 0.05). After immer-
sion in ethanol, the DC was in the following or-
der: Filtek Bulk > EverX > Beautifil, Z250, TEC
Bulk, TEC > Kalore (p < 0.05). EverX, Beautifil,
TEC Bulk, and TEC showed significantly high-
er DC after immersion than initially (p < 0.05),
whilst no significant difference was found for
Filtek Bulk, Kalore, and Z250 (p > 0.05). After 48
hours of ethanol storage, the %DC increase was
significantly higher in Beautifil (10.3%) and TEC
(8.5%), followed by TEC Bulk (4.7%) and EverX
(3.5%) compared to initial DC (p < 0.05). The
%DC change in Kalore (1.9%), Filtek Bulk (1.4%),
and Z250 (1.28%) was not significant compared to
initial values (p > 0.05), albeit Z250 showed slight
decrease in DC.

Filtek Bulk and EverX showed significantly higher FS
than other composites, whilst the lowest values were mea-
sured for TEC (p < 0.05). Comparing bulk-fill composites,
Filtek Bulk, and Everx had higher FS than TEC Bulk and

Beautifil (p < 0.05) (Figure 2).

Figure 3 presents HV data for different time inter-
vals. Z250 showed the highest HV at all time periods.
Filtek Bulk and Beautifil showed consistently similar HV
(p > 0.05), but lower than that of Z250. TEC Bulk, TEC,
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Figure 1. Degree of conversion of the tested composites initially and after 48
hours of ethanol immersion; columns represent mean and bars represent stan-
dard deviation values; different uppercase letters indicate statistically significant
differences between composites initially; different lowercase letters indicate
statistically significant differences between composites after immersion; dashed
lines indicate statistically significant differences within each composite between
different time intervals (p < 0.05); horizontal lines indicate no significant differ-
ence within each composite between different time intervals (p > 0.05)
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Figure 2. Flexural strength of the tested composites; columns represent mean
and bars represent standard deviation values; groups connected with horizontal
lines are not significantly different (p > 0.05)
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Figure 3. Vickers hardness values (mean and standard deviation) for the tested
composites initially and after 24 hours and 48 hours post-immersion in ethanol;
groups with different uppercase, lowercase, or italic letters are significantly
different for each of the time periods (p < 0.05)

and Kalore exhibited lower HV than other composites
(p < 0.05).

HYV of all tested composites significantly decreased after
ethanol immersion, ranging 55-19% HYV loss (Figure 4).
TEC showed significantly higher %HV loss (55.3%) than
other materials (p < 0.05), followed by EverX (41.8%),
Kalore (41.3%), and TEC Bulk (34.7%), whilst this decrease
was the lowest in Z250 (29%), Beautifil (25.6%), and Filtek
Bulk (18.8%) (p > 0.05).

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):414-420



Polymer characteristics and mechanical properties of bulk-fill, giomer, fiber-reinforced, and low-shrinkage composites

Hardness loss (%)
8
—
—.—
.

TEC EverX Kalore TEC Bulk 2250 Beautifil
Composite

Filtek Bulk

Sculptable nanofilled and nanohybrid bulk-fill
composites — Filtek Bulk and TEC Bulk - showed
similar DC to their universal counterparts — Z250
and TEC. Differences were notable between both
bulk-fill as well as between universal composites.
This is the case with TEC and TEC Bulk in that
they have similar resin composition, prepolymer,
and filler content. TEC Bulk contains Ivocerin, a
benzoyl-germanium-based additional photoinitia-
tor, a type I initiator that shows a-cleavage under
formation of benzoyl and germyl radicals with no
need for an amine co-initiator [8]. Ivocerin was

Figure 4. Percentage of hardness loss following ethanol immersion test; groups

with different uppercase letters are significantly different (p < 0.05)

shown to absorb light energy around 410-420 nm,
unlike a similar alternative photoinitiator Lucirin
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TPO, making Ivocerin compatible with monowave
light-curing units [8, 9]. Similar DC of TEC Bulk
at full increment depth of 4 mm to TEC may be
explained by increased translucency of TEC Bulk
compared to TEC, allowing deeper light penetra-
tion [21]. Similarly, DC at full increment depth of
| TEC Bulk and TEC was seen in recent studies in
different experimental setups, albeit with lower
values measured [17, 21].

The present finding of higher DC of Filtek Bulk
than TEC Bulk was reported previously for differ-
ent curing conditions [21]. Resin composition of
Filtek Bulk is considerably different from TEC Bulk
and is based on a high-molecular-weight aromatic

Figure 5. Regression analysis showing the relationship between tested proper-

ties with regression equations and R? values;
DC - degree of conversion; FS - flexural strength; HV - hardness

Figure 5 presents the results of regression analysis.
Pearson’s correlation showed significant positive correla-
tion between DC initially and DC after storage as well as
between HV initially and HV after storage, with Pearson’s
correlation coefficients r = 0.933 (p = 0.002) for DC and
r=0.892 (p = 0.007) for HV. HV after ethanol immersion
was a better predictor of HV% loss than initial HV, as sig-
nificant negative correlation was found between HV , and
HV% loss (r = -0.761, p = 0.047) but not between HV,_ |
and HV% loss (r = -0.389, p = 0.388). Significant posi-
tive correlation was found between DC and FS (r = 0.893,
p = 0.007). No correlation was found between DC and HV
(DC vs. HV initially: r = 0.669 and p = 0.100; DC vs. HV
after storage: r = 0.545 and p = 0.206) or between FS and
HV (r =0.636, p = 0.124).

DISCUSSION

Both tested hypotheses were rejected. Tested compos-
ites showed significant differences in the DC, cross-link
density, FS, and HV. Positive correlation was established
between DC and FS as well as between DC and HV ini-
tially and after storage, whilst HV . and HV% loss were
negatively correlated.
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dimethacrylate monomer, addition-fragmentation
monomer, UDMA, and 1,12-dodecanediol dimeth-
acrylate, as per manufacturer’s technical data. The
main purpose of these monomers is the control of
shrinkage and shrinkage stress of Filtek Bulk. High
DC of Filtek Bulk could be related to an increased
number of reactive sites and cleavage of an addition-frag-
mentation monomer to fragments during polymerization
which may further react with other reactive sites of the de-
veloping polymer. In Z250, performing similarly to Filtek
Bulk, low reactivity of BisGMA was likely compensated
with TEGDMA, UDMA, and BisEMA, allowing a DC in
the range of 65-70% of this universal composite similar to
Filtek Bulk. A similar DC of Z250 was recently reported for
a high-intensity polywave light-curing unit (~1100 mW/
cm?) and shorter curing time (20 seconds) as opposed to
the presently used monowave unit (~800 mW/cm?) and
longer curing time (40 seconds), probably indicating that
this is a maximum DC reachable for this material [21].
Kalore, a low-shrinkage composite based on a high-mo-
lecular-weight monomer DX-511, showed the lowest DC
in the present study — around 50%. Previous studies show
inconsistent results in terms of DC, with one study reporting
a DC close to 45% [7]. Despite differences in experimental
conditions, in terms of light-curing units, irradiance, and
curing time, the material was cured according to the rec-
ommended curing times for a particular light-curing unit
in all these instances. Inconsistent results indicate factors
still unknown, affecting the polymerization behavior of this
composite. An increase in the DC after 48 hours of stor-
age in absolute ethanol reveals the percentage of uncured
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monomers and potentially leachable small oligomeric spe-
cies, trapped within the polymer network. This approach
can potentially lead to elution of small oligomeric species,
thus mimicking the exact percentage of uncured monomers.

Ethanol is a potent organic solvent that allows polymer
softening, swelling and elution of uncured monomers. In
this study, absolute ethanol was used to extract all leach-
able unreacted monomers to further assess the quality of
polymer networks. Up to about 10% of uncured monomers
were detected from the tested materials. The highest per-
centage was found for giomer Beautifil and the lowest for
low-shrinkage Kalore and sculptable bulk-fill Filtek Bulk.
Taking into consideration the DC and %DC change, the
present results suggest that around 30-35% of unreacted
C = C double bonds remain in the form of pendant groups
within the polymer. This relatively high percentage of un-
reacted C = C bonds remain due to the reduced mobil-
ity of unreacted monomers and pendant groups during
diffusion-controlled propagation until the reaction stops
due to polymer vitrification [14].

High values for mechanical properties — FS and HV, were
not related to a specific subclass of composites, as nanofilled
bulk-fill, fiber-reinforced, and universal composite were the
three materials with the highest FS and HV. Further, giomer
Beautifil showed similar HV to Filtek Bulk and EverX. The
discrepancy could be due to differences in the range of se-
lected materials for testing, further confirming the hetero-
geneity of the bulk-fill subclass. A more consistent pattern
was found between the present results for the low-shrinkage
Kalore and universal composites Z250 and TEC and pre-
viously reported data [18], showing that Z250 performed
better whilst Kalore and TEC showed inferior results in
terms of mechanical properties in both experimental set-
ups. Mixed performance by Kalore in terms of comparable
or inferior mechanical characteristics and shrinkage and
lower shrinkage stress than universal or flowable compos-
ites indicates that composites from other subclasses should
be preferred by clinicians over Kalore [5, 6].

The present data regarding %HYV loss after ethanol
softening ranged largely between the tested composites,
between around 19% and 55%. This points to considerable
differences in cross-link density. Absolute ethanol was used
in the present study as ethanol concentration was shown to
affect the outcome of softening analysis with 75% ethanol/
water solution not being able to expose the differences in
cross-link density of composites [20].

Filtek Bulk has shown the least %HV loss suggesting the
greatest cross-link density whilst TEC showed the opposite
result. Increased cross-link density of Filtek Bulk may be
associated primarily with addition-fragmentation mono-
mer and its increased ability to react with reactive sites in
the growing polymer. Also, the position of aromatic groups
in the high molecular weight dimethacrylate monomers
in Filtek Bulk could result in differences in cross-linkage
compared to BisGMA and BisEMA, the main monomers
with aromatic groups in TEC.

EverX has also shown considerable %HV loss indicat-
ing lower cross-link density compared to Filtek Bulk. This
could be due to the presence of PMMA, which is known to
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be a linear polymer. Previously, higher %HYV loss for EverX
(~29%) than for Filtek Bulk (~19%) was reported after 75%
ethanol/water immersion [12]. In the present study, virtu-
ally the same %HYV loss was detected for Filtek Bulk after
storage in absolute ethanol (~19%) whilst greater %HV
loss was found for EverX (~42%) compared to the previous
study [12]. This further highlights the difference in ethanol
concentration and the need for maximum concentration
for cross-link density analysis.

Correlation analysis between filler content and mechan-
ical properties was not done due to inconsistent data be-
tween manufacturer’s technical data and literature reports
[2, 19]. The filler content was not measured in the present
study due to the lack of equipment. Multiple correlations
using various data from the literature and manufacturers
data revealed no significant differences between filler con-
tent and HV/ES. This could be due to the fact that different
types of fillers (glass, prepolymerized, S-PRG glass, silica,
zirconia, glass fibers) are present in the tested materials.

Positive correlation was established between the DC
and FS but not between the DC and HV as was the case in
previous studies [9, 21]. For the given range of composites
tested in the present study, the DC was a better indicator
of FS than of HV. A recent study showed that filler volume
rather than filler weight percentage is a better indicator of
elastic modulus and solvent sorption illustrating the com-
plex relationship between material composition and prop-
erties [2]. HV after ethanol immersion is a good indicator
of %HYV loss, albeit in an inverse relationship - the higher
the HV post-immersion, the lower the HV% loss and, thus,
greater composite cross-link density. A positive correlation
between the DC initially and DC after ethanol immersion
suggests consistent presence of uncured monomers within
the polymer. HV initially and HV after ethanol immersion
showed consistent behavior for the tested composites and
were linearly correlated. This indicates that the variation
in cross-link density does not significantly affect HV of
dental composites.

CONCLUSION

Based on the results of this study, the following can be
concluded.

The DC of bulk-fill composites was comparable or high-
er than universal or low-shrinkage composites. Up to 10%
of unreacted, leachable monomers and oligomeric species
containing unreacted methacrylate groups were detectable
within the polymer network of the tested composites.

Nanohybrid, nanofilled, fiber-reinforced, and giomer
bulk-fill composites showed comparable or higher HV
than nanohybrid TEC, but lower than microhybrid Z250.

The greatest cross-link density, as indicated indirectly
by changes in HV after alcohol softening, was shown by the
nanofilled bulk-fill composite Filtek Bulk, whilst the low-
shrinkage Kalore and fiber-reinforced composite EverX
showed the lowest cross-link density.

Conflict of interest: None declared.
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Kapaktepuctuke noammepa n mexaHuuke Kapakrepuctuke bulk-fill, rnomepa,
B/IAKHOM Oja4aHUX N HUCKOKOHTPAKLMOHMX KOMNO3UTA

[NlejaH NMepuh', JosaHa Pyxuh?, Ctesa Jlesuh’, JosaHa H. Cawnh’

'YHusep3utet y MpuwwTihm — KocoBcka Mutposuua, MeguumHcki dakyntet, Oacek ctomatonoruje, Kocoscka Mutposuua, Cpbuja;
2Ynneepantet y beorpagy, MIHCTUTYT 3a HyKneapHe Hayke ,BuHua’, beorpap, Cpbuja;

*Ynusep3utet y beorpagy, MomonpuspenHu dakyntet, beorpag, Cpbuja;

*YHnBep3uTeT y beorpagy, Cromatonowku pakynter, Victpaxusauka rpyna DentalNet, beorpap, Cp6uja

CAXKETAK

Yeoa/Unsm Linb oBoOr pajaa je ucnmtatu CTeneH KOHBep3uje,
TYCTVHY MONIMMEPHE MPEXKe, MPOLIEHAT U3MYXKEHNX MOHOMEPA,
caBojHy uBpctohy v TBpaohy HaHoxnbpugHux bulk-fill, rmomepa,
BJIAKHOM OjaYaHUX N HUCKOKOHTPAKLIVIOHUX KOMMO3MUTa.
Metope CraHfgapansoBaHu ysopuu (n = 5/ rpyna) Tetric
EvoCeram Bulk Fill, Filtek Bulk Fill, Beautifil, EverX posterior, Kalore,
Filtek Z250 (MuKpoxnbpugHa KoHTpona) u Tetric EvoCeram (Ha-
HOXMOPWAHA KOHTPOMA) NCMUTUBAHU CY MPUMEHOM MUKPO-
pPaMaHCKe CNeKTpOoCKomnuje, TeCTOM CaBUjatba Yy TPU Tauke n
aHanusom TBpAohe no Bukepcy. [ycTnHa nonMmepHe mpexe
1 U31Y>KeHOCT MOHOMepa A06MjeHN Cy Ha OCHOBY OfiHOCa TBP-
pohe 1 cTeneHa KOHBeP3Wje Npe 1 Nocse noTanara y3opaka
Yy anconyTHV eTaHos.

Pesyntatu BpegHocTu cteneHa KoHBep3uje 6une cy y oncery
50,4-70,5%, Hajsehe 3a Filtek Bulk n Hajmatbe 3a Kalore. Hajseha
npomeHa NpoLieHTa CTerneHa KoHBep3uje fobujeHa je 3a Beautifil

DOI: https://doi.org/10.2298/SARH220129055P

(10,3%), a Hajmarba 3a Filtek Bulk (1,4%) n 2250 (1,28%). Bpep-
HOCTK caBojHe uBpcTohe 6une cy usmehy 78,9 MPa (TEC) n
126,7 MPa (Filtek Bulk). BpegHocTtv TBpaohe KpeTane cy ce of
58,6 (Kalore) no 113,9 (Z250) ca 3HayajHUM CMakeHEM NOCTE
notanatba (19-55%). HV/48h je nokazao 06pHyTy Kopenauujy
Ca NPOLEHTOM CMatbera TBpaohe (r=-0,761), BoK je cTeneH
KOHBep3uje MMao MO3UTKBHY KOpesnaLujy ca CaBOjHOM YBp-
crohom (r=0,893).

3akmyvak Filtek Bulk, EverX n Z250 nokasanu cy Hajsehe Bpep-
HOCTM CTeneHa KoHBep3uje. Hajmarbe BpeAHOCTI CTeneHa KOH-
Bep3uje N MeXaHNUYKNX KapaKTeprcTuKa youeHe cy 3a Kalore.
Hajseha npomeHa ryctriHe nonmmepHe Mpese youeHa je Kog
Komno3wuta Filtek Bulk. i3nyxviBarbe MOHOMepa 61110 je 1 o
10%. BpegHocTu cTeneHa KOHBep3mje 1 caBojHe YBpcTohe no-
Ka3yjy No3uTUBHY Kopenauujy.

KrmbyuHe peun: KOMNO3UT; KOHBEP3Wja; NyCTUHA NONIMMEPHE
Mpexe; caBojHa UBpcToha; TBpAoha
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Rheumatoid arthritis and spondyloarthritis
prevalence in four European countries — a
comparative study
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SUMMARY

Introduction/Objective The objective was to compare rheumatoid arthritis (RA), spondyloarthritis (SpA)
and subtypes of SpA prevalence in four European countries.

Methods A 33-items detection questionnaire, containing self-reported diagnosis, classification criteria
for RA and SpA, personal and family history, was translated using cross-cultural adaptation and validated
in France, Turkey, Lithuania and Serbia, where it was used on a population sample. Suspected cases were
evaluated and confirmed by a rheumatologist. Prevalence estimates were age- and sex-standardized to
European standard population.

Results In total, 33,454 people older than 18 years were screened and 31,454 interviewed: France 14,671,
Lithuania 6,558, Serbia 6,213, Turkey 4,012. Standardized RA prevalence varied from 0.29% (95% ClI:
0.17-0.40) in France to 0.57% (0.31-0.84) in Turkey; this inequality was mostly caused by differences in
women prevalence (from 0.42% in France to 1.02% in Turkey) SpA prevalence was similar in France (0.30%),
Serbia (0.35%) and Turkey (0.37%), but in Lithuania it was 0.89%, which could be caused by geographic
and genetic differences, as SpA prevalence was higher in North and East Europe, as well as the human
leukocyte antigen B27 presence. SpA prevalence was equally presented by gender for France and Serbia.
Regarding SpA subtypes, ankylosing spondylitis prevalence varied from 0.07-0.30% (Serbia-Lithuania),
PsA 0.10-0.26% (France-Lithuania), reactive arthritis was 0.09-0.18% (Serbia-Lithuania). Previously non-
diagnosed SpA cases were found in 6.9% in France, 25.9% in Lithuania and 31.2% in Serbia.
Conclusion East-West decreasing tendency for the female RA prevalence was noted. SpA was higher in
North-Eastern Europe than in its Western and Southern part. One quarter of the SpA patients in Lithuania
and one third in Serbia were not previously diagnosed. The SpA population prevalence was higher than
expected and similar to RA.

Keywords: prevalence; rheumatoid arthritis; spondyloarthritis; ankylosing spondylitis; psoriatic arthritis;
reactive arthritis

INTRODUCTION

In different parts of Europe, rheumatoid arthri-
tis (RA) and spondyloarthritis (SpA) preva-
lence was estimated variously [1, 2].

In time, prevalence estimates have shown
tendency to decrease for RA and to increase
for SpA which, in addition to new achieve-
ments in imaging, could be attributed to vari-
ous approaches in studies. For example, the
American College of Rheumatology (ACR)
1987 classification criteria for RA do not cov-
er undefined, possible or probable RA cases,
like it was before with Rome and American
Rheumatism Association (ARA) criteria [1, 3,
4]; in addition, the last ACR 2010 criteria show
better sensitivity, though it does not require

radiography [5, 6]. The overtime tendency of
the SpA prevalence to increase could be attrib-
uted to campaigns for better understanding of
the SpA concept and for better identification
of the SpA patients [7, 8].

Furthermore, the heterogeneity of the RA
and SpA prevalence could be influenced by
diverse methodological research methods, in-
cluding different sampling, various criteria for
case detection and case confirmation, different
cut-offs for age, incoherent presentation of re-
sults (raw or standardized), etc. [1, 2, 7].

The aim of this manuscript was to compare
RA, SpA and subtypes of the SpA prevalence
in four European countries: France, Turkey,
Lithuania, and Serbia. Results were derived
by unique study method, comprising random
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sampling, identical cases detection method by using a
33-items detection questionnaire, confirmation of diag-
noses by rheumatologist and standardization of results
to a common-European population. Separate results by
countries have already been presented, standardized to
the particular country population.

METHODS

Prevalence estimates for RA, SpA and subtypes of SpA
[ankylosing spondylitis (AS), psoriatic arthritis (PsA),
reactive arthritis (ReA), enteropathic arthritis (EA), and
undifferentiated SpA] were achieved by a two-phase study:
in a first-detection phase, screening questionnaire was
used by trained interviewers or self-help patient groups.
In a second-confirmation phase, suspected cases were
confirmed by rheumatologist. Study was announced by
local press, radio and other means of public advertisement
before launching, in order to assure response.

Study was approved by the European League Against
Rheumatism (EULAR) Standing Committee of Epidemi-
ology and Health Service Research (SCEHSR). It was also
approved by the local Ethical Committee in Lithuania and
Serbia, while there was no requirement for an Institutional
Review Board authorization for this kind of observational
study in Turkey and France at that time. Patients have pro-
vided informed consent for participation in a telephone or
face-to-face interview, according to the country.

Questionnaire

Screening detection questionnaire was first developed and
validated in France [9]. It included self-reported diagno-
sis, signs and symptoms attributable to RA and SpA ac-
cording to ACR 1987 classification criteria for RA and the
European Spondylarthropathy Study Group 1991 criteria
for SpA, personal and family history.

Following guidelines for forward and back translation,
the questionnaire was translated and tested separately
for Serbia, Lithuania, and Turkey with four groups of pa-
tients: RA, SpA, degenerative musculoskeletal disorders
and healthy persons, showing acceptable sensitivity and
specificity [10, 11, 12].

The questionnaire comprised both past and current
symptoms of the investigated disease. In addition to the
self-reported diagnosis, if a respondent gave a positive an-
swer to one of the two main questions: “Are you at present
experiencing, or have you in the past experienced pain in
your joints?” or “Have you or have you had pain in your
neck, your back in your buttocks?”, the whole question-
naire was used.

Sample
The questionnaire was applied either by telephone, or face-
to-face.

Telephone numbers for dialing were recruited randomly

from the local landline telephone list, by dividing a total
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number of phones in that area by designed number of par-
ticipants: in Serbia every 100th telephone number [10], in
Lithuania every 50th [11], in France random selection of
telephone numbers was combined by the next birthday
household member (selection of persons whose birthday
is closest to the interview date). Phones owned by business
organizations, public offices, social associations or institu-
tions for elderly were excluded before dialing, as well as the
second home numbers (for residents living in the place less
than one year), to reduce redundancy. Due to low landline
telephone coverage in Turkey, random selection of homes
in each of the studied areas and provinces was done in or-
der to apply the screening Questionnaire face-to-face [12].

For France, sample has covered seven areas with 20 coun-
ties (Bretagne-Ouest, Bretagne-Est, Nord-Picardie, Midi-
Pyrénées, Provence-Cote d'Azur, Lorraine, Rhones-Alpes),
for Turkey seven geographical regions with 25 administra-
tive provinces (regions: Western (Aegean), Northwestern
(Marmaran), Southern (Mediterranean), Northern (Black
Sea), Central, Eastern and Southeastern), for Lithuania two
largest cities (Vilnius and Kaunas) and for Serbia two geo-
graphical regions with four towns (Belgrade in the north
region and Cacak, Uzice, and Krugevac in the south).

Sampling area was chosen either on the basis of a wide-
spread coverage of the population distribution, or by selec-
tion of random sample within regions representative of the
average population.

Case ascertainment: detection and confirmation

From 30 to 110 volunteer interviewers (patient represen-
tatives, trained practitioners, nurses and self-help group
members) were engaged in each country in a detection
phase. Interviewed persons had to be older than 18 years
and resident at the place for at least one year. The survey
took place from March to May 2001 in France [13], from
September to October 2004 in Lithuania [11] and from
April to October 2008 in Serbia [1]. In Turkey, face-to-
face interview was done from August 2004 to June 2005
[12]. People who gave answers suggestive for RA or SpA or
positive self-reported diagnosis were called again by rheu-
matologists who asked for additional information about
diagnosis and medical history. If diagnosis could not be
ruled out, clinical visit was scheduled and diagnoses were
approved in a second-confirmation phase.

Statistical analysis

The sample size was calculated on the basis of the expected
prevalence of 0.3-0.5%, by using the Poisson distribution
assumption [13]. Accordingly, 4000 people contacted
by phone would provide a 95% confidence interval (CI)
of 0.14-0.54% around a 0.3% estimate, and 0.30-0.77%
around a 0.5% estimate.

According to the expected prevalence of RA and SpA in
the community of 0.5%, 1% and 2%, the negative predictive
value of the Questionnaire: 0.99 for RA and 0.99 for SpA
gave us a strong confidence that we would do accurate
classification if we declared someone not a case [9].
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Age and sex standardization was done by direct meth-
od to European standard population, defined as EU-
27+European Free Trade Association average populations,
based on 2010 estimates [14].

RESULTS
Detection and confirmation

In a detection phase 33,454 persons were screened. After
exclusion of second homes, work places and public en-
terprise numbers, 27,442 people were interviewed by
telephone: 14,671 in France, 6,558 in Lithuania and 6,213

SELECTION OF PARTICIPANTS (n=33,454)

Selection of household telephone Selection

numbers (n=29,502) of houses

France Lithaania Serbia Turkey
15.219 6,564 7.659 4,012

g

(Exclusion of second home, place of work, public phone numbers)

France Lithuania Serbia Turkey
14,671 6,588 6,213 4,012
Interviewed by detection Questionnaire
France Lithuania Serbia Tuarkey
9395 4,244 3,950 3.876

il

Patients suspected with RA or SpA called by rheumatologists

France Lithuania Serbia Turkey
1211 1,282 581 3,876
RA or SpA diagnosis confirmed
France Lithuania Serbia Turkey
32 RA 39 RA 23RA 25 RA
29 SpA 27 SpA 16 SpA 1S SpA

Figure 1. Sampling, case detection and case confirmation

in Serbia (response rate 64.7%, 64.7% and 63.3%, respec-
tively) [1, 11, 13]. In Turkey, 4,012 people were interviewed
face-to-face (response rate 96,6%) [12] (Figure 1).

RA was confirmed with 32 cases in France (two newly
diagnosed), 39 in Lithuania (two newly diagnosed), 23 in
Serbia (one newly diagnosed) and 25 in Turkey, comprising
females in 84%, 100%, 82.6%, and 92% of cases, respec-
tively [1, 11, 12, 13]. SpA was confirmed with 29 people
in France (two newly diagnosed), 27 in Lithuania (seven
newly diagnosed), 16 in Serbia (five newly diagnosed) and
18 in Turkey (representing males in 37.9%, 55.6%, 37.5%,
and 16.7% of cases, respectively) [8, 11, 12, 15]. The age and
sex distribution of samples and cases is given in Table 1.

Standardized RA prevalence estimates in four European
countries are shown in Figure 2. RA prevalence for men
was similar across countries (0.00-0.19%), but it has dif-
fered widely for women: from 1.02% (95% CI: 0.59-1.45)
in Turkey and 1.01% (95% CI: 0.68-1.34) in Lithuania
to 0.42% (0.26-0.58) in France and 0.52% (0.27-0.76) in
Serbia. Considering SpA, higher prevalence was shown
in North-Eastern Europe: Lithuania 0.89% (0.78-1) than
in its Middle, Western and Southern part: France 0.30%
(0.19-0.41), Serbia 0.35% (0.17-0.54) and Turkey 0.37%
(0.18-0.56) (Figure 3).

AS prevalence was 0.10% (95% CI: 0.05-0.16) in France
0.12% (0.02-0.22) for males and 0.09% (0.02-0.16) for fe-
males; 0.30% (0.27-0.34) in Lithuania, that is 0.29% (0.04-
0.60) for males and 0.32% (0.13-0.50) for females, and
0.07% (0.01-0.14) in Serbia, or 0.15% (0-0.36) for males.

PsA prevalence was 0.10% (0.04-0.16) in France, for
men 0.09% (0-0.18) and for women 0.11% (0.03-0.19); in
Lithuania it was 0.26% (0.2-0.32), for men 0.38% (0.04-
0.71) and for women 0.14% (0.01-0.27); in Serbia it was
0.08% (0-0.15), e.g., 0.04% (0-0.11) for men and 0.11%
(0.01-0.22) for women.

Prevalence estimates for ReA were 0.18 (0.07-0.29) in
Lithuania, 0.15 (0.13-0.17) for males and 0.20 (0.18-0.23)
for females and 0.09 (0-0.16) in Serbia, 0.12 (0-0.28) for
males and 0.07 (0-0.17) for females.

EA prevalence was 0.02 (0-0.06) in Serbia, e.g., 0.04
(0-0.11) in women.

Undifferentiated SpA population prevalence was 0.04%
(0-0.07) in France, e.g., 0.03% (0-0.08) for males and
0.04% (0.01-0.08) for females; it was 0.12% (0.09-0.16)

Table 1. Rheumatoid arthritis or spondyloarthritis, sample and cases for France, Lithuania, Serbia and Turkey

FRANCE LITHUANIA SERBIA TURKEY

Q?oeups Sample | RA cases cSa'zgs Sample | RA cases csagés Sample | RA cases cSaZQS Sample | RA cases csazgs

M F M| F|M|F| M| F| M|F|M|F|M|F|M|F|M|F|M|F|M|F|M|F
18-24 330|447 | 0 | 0 | 1 1 1144)236| 0 | 1 0| 0 |76[95| 0| 0| 0| 0 |238(347| 0 | 1 0| 2
25-34 6841960 | 0 | 1 2 | 4 |152|356| 0 | 1 1 2 [188|281| 0 | O | 2 | 1 |355|/546| 0 | 5 | 1 6
35-44 |749|1051| O 1 3 2 1190|533, 0 2 5 3 1195371 O 2 0 1 341463 1 5 1 4
45-54 1641|935 | 0 7 2 4 1190(542| 0 8 3 3 1223|373 0 1 0 1 1273|374| 0 5 1 2
55-64 |409| 829 | 2 6 1 2 /184|585 0 | 11 4 3 1317|653 1 8 3 6 198|254 1 4 0 1
65-74 488|897 | 2 | 12| 2 | 4 |152|592| 0 | 15| 1 112261479 2 | 7 | 0 | 1 |1321209| 0 | 3 | 0 | O
75-84 [213| 560 | 1 0 0 1 62 {291 O 1 1 0 141264 1 1 1 06977 | 0 0 0 0
85+ 40 | 162 | O 0 0 0 9 126 0 0 0 0|27 | 4 0 0 0 0 0 0 0 0 0 0

RA - rheumatoid arthritis; SpA - spondyloarthritis

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):421-427

www.srpskiarhiv.rs



424

P 0.50 (0.38-0.63)
70.00 (0.00-0.00)
ol & 101 (0.68-1.34)

P 0.29 (0.17-0.40)
& 0.15 (0.02-0.29) ]

«- SERE
P 0.35 (0.18-0.53)
70,19 (0.00-0.38)

P 0.57 (0.31-0.84)
. & 0.13 (0.00-0.31)
2 102 (0.59-1.45)

TR AN

Herjan Soce

Figure 2. Rheumatoid arthritis prevalence, % (95% confidence interval
Lithuania, Turkey, and Serbia for older than 18 years
P - population; &' — male; ¢ - female

SPONDYLOARTHRITIS PREVALENCE

P 0.89 (0.78-1.00)
2138 (0.68-2.09)
i 0.39 (0.16-0.63)

P 0.30 (0.19-0.41)
4 0.31(0.16-0.45)

s

Figure 3. Spondyloarthritis prevalence estimates, % (95% confidence intervals) for

France, Lithuania, Turkey, and Serbia for older than 18 years
P - population; & — male; @ - female

in Lithuania, 0.22% (0-0.72) for males and 0.03% (0-0.08)
for females and 0.02% (0-0.02) in Serbia, 0.13% (0-0.31)
for males and 0.04% (0-0.09) for females.

DISCUSSION

The presented joint study effort, endorsed by EULAR, is
a first investigation of the RA and SpA prevalence that
was convoyed nationwide in countries located in different
parts of Europe.

Sample was chosen within representative regions of
population by random selection, and therefore the selec-
tion bias was considered minimized. The 33-items detec-
tion questionnaire comprised self-reported diagnosis,
classification criteria for RA and SpA, personal and fam-
ily history. Owing to main questions that covered both
present and past symptoms, the questionnaire was able to
include patients with active disease and those in remission,
thus, allowing a full prevalence calculation. Diagnoses were
confirmed by rheumatologists.
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Up to date, RA and SpA prevalence were dif-
ferently identified: by registry data, face-to-face
or sent-by-post questionnaires or by elaborat-
ing database of blood donors. Diagnosis was
confirmed either by using actual classification
criteria or by doctor. Samples were derived from
one or more geographic regions, representing
the whole population or part of it, by using dif-
ferent age cut-offs, or by exploring one race or
ethnicity group only [1, 2].

Since the age and sex mix of the populations
is not uniform across countries, standardiza-
tion of prevalence to a common population was
needed; it also allows comparisons and moni-
toring of the disease progression over time.

Our study RA prevalence varied from 0.29%
(95% CI: 0.17-0.40) in France to 0.57% (0.31-
0.84) in Turkey (Figure 2). Up to date reported
prevalence in Europe goes from 0.18% in Serbia
[16] to 0.82% in Spain, 0.90% in Poland, and
0.8-1.1% in the United Kingdom [6, 4, 17].

RA prevalence in the present research de-
creases when going to the west and the low-
est rate was found in far west of the France:
Nord (Lille 0.13%) and Bretagne (Brest 0.14%),
which is also the lowest rate of the European RA
prevalence estimates ever reported [18]. First
results of the East Europe RA prevalence were
derived in Lithuania — 0.50%, which is in range
with North Europe and Turkey [1].

RA mostly affects women and the female/
male ratio of our study was 2.7:1 in Serbia, 2.8:1
in France and 7.8:1 in Turkey. High female RA
prevalence in Turkey was already published
[1, 12], but high Lithuanian RA prevalence in
females was not noted before. Virtual absence
of men with RA in Lithuania was like due to
fluctuation in sample size, i.e., the men preva-
lence was so small that it could not be caught by the sta-
tistically determined sample size, based on the expected
overall RA prevalence. This is not an uncommon case in
epidemiology, as such lack of men in the RA prevalence
was already reported by studies from Africa — Nigeria and
Johannesburg, and in Australian Aboriginals, as well as in
Thailand and Japan [1, 19].

According to our results, the East—-West decreasing ten-
dency of the European female RA prevalence was noted.
The last meta-analysis estimation of the global RA preva-
lence, based on a systematic review, has shown that varia-
tions were mostly due to geographical locations and study
limitations such as bias assessment and sample size [20].
As we have used identical methodology with the statisti-
cally determined sample size, in accordance to this meta-
analysis, high women RA prevalence in the East Europe
could be attributed to geographic longitude (e.g., less sun
exposure due to low insolation in Lithuania, or due to na-
tional habits, like covering the face and the body in Turkey),
and genetics. The present study SpA prevalence varies from
0.30% (95% CI: 0.19-0.41) in France to 0.89% (0.78-1) in
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Lithuania. Published European SpA prevalence ranges from
0.21% in Scottish Highlands [21] to 1.6% in Portugal and
1.9% in Germany [22]. The last one was limited by method-
ology, as it has evaluated blood donors who were HLA-B27
positive in half of the cases. Stolwijk et al. [23] have given
the pooled prevalence of the SpA in Europe of 0.54% (95%
CI: 0.36-0.78). Generally speaking, SpA prevalence is lower
in northern parts of Europe (0.21% in Scotland [19], 0.45%
in Sweden [24] and 0.30% in France [25]) than the south-
ern — 1.06% in Italy [26] and 1.05-1.35% in Turkey [27].

We have found no gender-specific SpA predominance,
and our SpA male/female ratio was 1:1.6; 1:5; 1.25:1; and
1:1.7 for France, Turkey, Lithuania, and Serbia, respectively.
AS was equally presented for males and females in France
and Lithuania, PsA in France, ReA in Lithuania and Serbia,
undifferentiated SpA in France.

Khan [28] has hypothesized about the prevalence of
SpA, built upon the HLA-B27 prevalence. As HLA-B27
was found to be more prevalent in Ugro-Finnic, Slavic
and Northern European populations (Norway, Sweden,
Iceland) (7-16%) compared to the Western (6-9%) or
Southern Europe (2-6%) and Turkey (2.8-11.1%), SpA
would be higher in Northern and Eastern European coun-
tries than in its Western and Southern parts, which was
confirmed here. The highest SpA prevalence rate in the
present study was found in Lithuania (0.89%), followed by
France, Serbia, and Turkey (0.29-0.39%). Turkish male SpA
prevalence was surprisingly low: 0.17%. A previous regional
SpA prevalence study in Izmir has shown female predomi-
nance as well (1.22% vs. 0.88% males) with SpA prevalence
rate of 1.05% and 1.35% (0.5% for radiographic axial SpA
and 0.8% for non-radiographic axial SpA) [27]. Maybe this
prevalence difference could be attributed to heterogeneity
of HLA-B27 frequency in different parts of Turkey.

Male SpA prevalence in Lithuania of 1.38% is the high-
est ever recorded, except for Portugal where it was reported
to be 2.7%, but calculated only for men older than 50 years
[21].

Different environment, living or eating habits, ethnicity
or various genetic backgrounds could have the influence.

SpA prevalence derived from registers and hospital re-
cords could be underestimated, as we have revealed previ-
ously non-identified cases with SpA in 6.9% for France,
25.9% for Lithuania, and 31.2% for Serbia. SpA under-
estimation could be caused by the lack of familiarity of
symptoms by patients or by doctors, wrongly considering
patients as having degenerative disease, by inability of the
health system to capture SpA patients, inadequate rheu-
matology coverage of certain areas or simply because of
the complicated process of scheduling the examination.

Here, similar estimates of SpA and RA prevalence
were found in France (0.30% vs. 0.29%), Serbia (0.35% vs.
0.35%) and Turkey 0.37% (95% CI: 0.18-0.56) vs. 0.57%
(95% CI: 0.31-0.84). For Lithuania, SpA prevalence was
even higher than the RA (0.89% vs. 0.50%).

The SpA prevalence estimates in the world are con-
stantly growing, and in the current century have even
exceeded that for RA in Japan, Germany, Turkey, China,
Italy, Australian Aboriginals, and the United States [1, 7].
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The strength of our study is the use of a unique survey
method. For each of the observed countries study sam-
ple was population-based, therefore it is representative.
The limitation is a wide study period across countries.
However, data were collected in less than a decade (i.e.,
when there was little chance to observe a significant secular
trend), and a systematic literature review has suggested
little evidence for a substantial change in the RA frequency
over the years [29]. Not exploring the HLA-B27 in SpA
could be considered another study limitation, as confir-
mation of cases in our study was based on the European
Spondylarthropathy Study Group criteria, which do not
include HLA-B27. However, recent studies have indicated
lower prevalence of non-radiographic axial SpA than pre-
viously reported [30].
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HPEBaHEHLIMja peymaTouaHOr apTpuUTtuca U CNOHAUN0APTPUTUCA Y YETUPU eBPOINCKe

3eM/be — ynopeaHa ctyamja

MwnpjaHa 3natkosuh-LUseHpa'?, Anan Capo?®, Tupaxe TyHyep*, JonaHta lagoHneHe®s, lanvja MuntuHneHes, Eppan Mnrun?,

PokcaHpga CrojaHoBUR', ®paHcnc Tjman’?

'YHuBep3utet y beorpagy, MeguumHckn dakynteT, UHCTUTYT 3a peymatonorujy, beorpag, Cpbuja;
2YHneepauTeT y MictouHom Capajey, MegnumHcku pakyntet, CapajeBo, Peny6nvka Cpnicka, bocHa 1 XepuerosuHa;
3YHneep3uTeT y bpecty, PervioHanHu yHuBep3uTeTcKn 60nH1YKY LieHTap, Peymatonoruja, Jlabopatopuja NlabEkc U0, Uctpaxusauku

yeHTap YMP1227, lumdouutn b n aytonmynntet, bpect, OpaHuycka;

*YHuBep3nTeT y AkaeHu3y, MeguumnHcku dakyntet, Oferbetbe 3a GprankanHy MeaULMHY, pexabunutauujy u peymatonorjy, AHtanuja, Typcka;
S[paBHU NCTPaXXMBaYKN MHCTUTYT, LieHTap 3a MHOBaTBHY MeauuuHy, Buntbyc, JlutBaHuja;

*YHnBep3uTeT y Bunmycy, MegunumuHckn dakyntet, Bunmyc, JlutBaHuja;

’YHuBep3auTeT y NlopeHu, ctpaxmBauka jeauHuLia EA 4360 Anemak, HaHcn, OpaHuycka;
8/icTpaxnBaukn MHCTUTYT HcepMm, PernoHanHn yHnBep3uTeTck 60nHNYKIM LeHTap HaHcw, LieHTap 3a KnMHWYKa ncTpaxmBarba 1433 -

KnuHnuka enngemnonoruja, HaHcy, paHuycka

CAMETAK

YBoa/Uusb Linms je 6ro ynopeaunty npeBaneHumjy peymaTtona-
Hor apTpuTinca (PA), cnoHgunoaptputuca (CnA) 1 noaTrnoBsa
CMOHAMN0APTPUTICA Y YETVPY EBPONCKE 3eMIbe.

MeTtopge YnNuTHYK 3a OTKpMBarbe Ca YKynHO 33 nuTama, yKiby-
uyjyhu gujarHosy nobujeHy og 6onecHuka, KnacudumkalmoHe
Kputepujyme 3a PA 1 CnA, nMyHy 1 MOPOANYHY aHaMHe3y, npe-
BefleH je y3 TPaHCKYNTypHY aganTaumjy v Banuampan y ®pan-
LycKoj, Typckoj, Jiutsanuju n Cpbuju, rae je kopuwheH Ha cny-
YajHO ofrabpaHoM y30pKy nonynatuje. CyMmUBM CllyyajeBu cy
eBanyupaHu 1 NoTBpheH of CTpaHe peymaTonora. PesynTat
npeBaneHumje Cy CTaHAAPAN30BaHU NPeMa CTapoCTy 1 MOy y
ofHoCy Ha nonynauujy Espone.

Pe3yntaTn CKpMHUHIOBaHO je YKynHo 33.454 ocoba cTapujux
of 18 roauHa, a aHkeTupaHo 31.454: OpaHuycka 14.671, Jln-
TBaHwuja 6558, Cpbuja 6213, Typcka 4012. CraHaapau3oBaHa
npesaneHynja PA kpehe ce og 0,29% (95% Cl: 0,17-0,40) y
®paHuyckoj ao 0,57% (0,31-0,84) y Typckoj; HejeAHaKOCT je
YraBHOM y3pOKOBaHa pasJimkama y npeBaneHuuju xeHa (of
0,42% y ®paHuyckoj go 1,02% y Typckoj). lMpesaneHuyuja CnA
je cnnyHa y OpaHuyckoj (0,30%), Cpbujm (0,35%) 1 TypcKoj
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(0,37%), anw je y JintBaHujn 0,89%, LUTO MOXKe OUTMN Y3POKOBAHO
reorpadCcKUM 1 reHeTCKMM pasfikama, MOLUTO je MpeBaneHumja
CnA Buwa y ceBepHoj 1 NCTOYHO]j EBponu, Kao 1 NpucycTso
XYMaHOor JleyKOLMTHOT aHTureHa B27. MpesaneHumja CnA nma
nogjenHak pacrnopeg no nony y ®paHuyckoj n Cpbuju. Y ogHo-
cy Ha nogTunose CnA, npeBaneHuwja aHKuno3npajyher cnoH-
aunutuca Bapuvpa og 0,07 go 0,30% (Cpbuja—JluteaHuja), McA
0,10-0,26% (OpaHuycka-JInTBaHwuja), peakTUBHM apTPUTUC je
0,09-0,18% (Cpbuja-JinteaHuja). PaHnje HeaWjarHOCTUKOBaHY
ob6onenu op CnA unHe 6,9% y OpaHLycKoj, 25,9% y JIutsaHuwju
131,2%y Cpbuju.

3aKksbyyak YoueHa je TeHAeHUMja onagarba npesaneHumje PA
Kof eHa ncTtoyHo-3anagHo. MpesaneHuyja CnA je 6vna Buwa
y CeBEPHOWCTOYHOj EBpONYM HEro y heHoM 3anafiHoM U jy>KHOM
peny. YetBpTrHa 6onecHmKa ca CnA y JintBaHuju v TpehnHa y
Cp6bujun Hyje Guna NPeTXoAHO AnjarHoCTKoBaHa. [NpeBaneH-
umja CnA y nonynaymjy BULLA je HEro LWTO je OYEKMBAHO U Y
Hajmatby pyKy je cnnyHa kao PA.

KrmbyuHe peun: npeBaneHuuja; peymaTouaHu apTpUTUC; CMOH-
ANN0aPTPUTUC; aHKMII03UpPajyin CNOHAUANTIC; NCoprjasHu
apTPUTUC; PeakTNBHN apTPUTIAC
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SUMMARY

Introduction/Objective The objective was to present the results and technical considerations from
high-volume center when performing late open surgical conversion (LOSC) after endovascular aneurysm
repair (EVAR) in ruptured abdominal aortic aneurysm (RAAA) patients.

Methods This was a single center retrospective study. LOSC was performed whenever eventual
endovascular reintervention failed, was not feasible due to hostile anatomy and unavailability of specific
endograft materials, or when patient was hemodynamically unstable necessitating emergent surgery.
Results All previously implanted EVARs had bimodular configuration with suprarenal fixation. Total
endograft explantation was performed in 40% of patients. Hospital mortality was 20%. Both patients
who died had total endograft explantation with supraceliac clamp lasting more than 30 minutes. 30-day
mortality was 30%, with one more patient who died from pulmonary embolism after hospital discharge
and two hospital deaths were due to myocardial infarction.

Conclusion LOSC due to RAAA after previous EVAR carries greater mortality for the patient, suggesting
multifactorial impacts on the outcome. The appropriate choice of surgical method and technical success
are of ultimate importance, with total graft explantation having negative impact on patient’s survival.
Keywords: ruptured abdominal aortic aneurysm (RAAA); endovascular aneurysm repair (EVAR); late
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open surgical conversion (LOSC)

INTRODUCTION

Most of the stent-graft failures are managed
with secondary endovascular techniques (aortic
or iliac endograft extensions, embolization, and
endograft relining). However, late open surgical
conversion (LOSC) may sometimes be the only
available option to repair a failing endovascular
aneurysm repair (EVAR) [1, 2].

The incidence of ruptured abdominal aor-
tic aneurysm (RAAA) after EVAR is low, and
estimated to be 0.9% [3]. Nowadays, the inci-
dence may be even higher than previously re-
ported, because of the follow-up delays during
COVID-19 pandemic.

In the previous multicentric study we al-
ready reported that morbidity and mortality
rates for LOSC after EVAR are generally higher
than in standard open elective or semi-elec-
tive circumstances [4, 5]. Currently, insuffi-
cient data are available in the latest European
Society for Vascular and Endovascular Surgery
guidelines on the Management of Abdominal
Aorto-iliac Aneurysms to recommend a partic-
ular strategy when performing LOSC in RAAA
setting, and surgeon’s preference still plays a
major role [6].

That is why the objective of this paper is to
present the results and technical considerations

from high-volume center when performing
LOSC after EVAR in RAAA patients, that
might help vascular surgeons when dealing
with this challenging condition.

METHODS

This was a single center retrospective study.
A total of 236 elective EVARSs were performed
between January 2010 and January 2020. Ten
patients were operated due to ruptured aneu-
rysm following EVAR, however in five patients
previous EVAR was performed in other hospi-
tals. LOSC was performed whenever eventual
endovascular reintervention failed, was not
feasible due to hostile anatomy and unavail-
ability of specific endograft materials, or when
a patient was hemodynamically unstable need-
ing urgent surgery.

Computerized tomography angiography was
performed in all patients to determine the ex-
tent and anatomy of the RAAA. All procedures
were performed in a fully equipped operating
room including intraoperative cell saving sys-
tem, under the general anesthesia. All patients
were treated by experienced vascular surgeons
proficient at both open and endovascular sur-

gery.
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Following data were collected and analyzed: demo-
graphics (age and sex), baseline clinical characteristics
(presence of hypertension, diabetes mellitus, coronary
artery disease, chronic obstructive pulmonary disease,
chronic renal insufficiency, hostile abdomen, time from
EVAR to LOSC), endovascular reinterventions before
LOSC (type of stent-graft, previous endovascular attempt
to correct the culprit lesion, indication for LOSC), opera-
tive data (surgical approach, site of aortic cross-clamping
(ACC), type of reconstruction, total blood loss, number of
allogenous blood transfusion), as well as postoperative data
such as complications, in-hospital and 30-day mortality.

To assess for normal distributions, we used Shapiro-
Wilk test. All results were expressed as arithmetic mean
(X) + standard deviation for normally distributed variables
and as median and lower and upper interquartile range for
non-normally distributed variables. Categorical variables
were presented as absolute and relative frequencies.

Informed consent for the procedure was obtained from
all conscious patients. In those with distracted conscious-
ness or intubated prior to admission due to aortic rupture,
consent for surgery was obtained from family members.
The study was approved by the institutional committee on
ethics and was conducted according to the principals of
the Helsinki Declaration.

RESULTS

The mean patient’s age was 76 + 6.86 years, the majority
were males (87.5%), had coronary artery disease (62.5%),
50% of them had chronic renal failure and 25% had chron-
ic obstructive pulmonary disease. All previously implanted

EVARs had bimodular configuration with suprarenal fixa-
tion (five Endurant® and three Zenith®). The most common
culprit for the development of RAAA was type Ia endoleak
(50%) and the mean interval from initial EVAR until rup-
ture was 48 + 24.43 months. Previous endovascular attempt
to correct the underlying endoleak was attempted in 40%
of patients (Table 1).

Median laparotomy was performed in all patients. For
proximal bleeding control supraceliac aortic clamp was
applied in all patients. Total endograft explantation was
performed in four (40%) patients. An aortobiiliac bypass
was performed in the majority of patients (80%), with
mean proximal clamp duration of 29.1 + 7.9 min, mean
total operative time of 179 + 63 minutes and mean blood
loss of 3417 + 992 milliliters.

Hospital mortality was 20%. Both patients who died
had total endograft explantation with supraceliac clamp
lasting more than 30 minutes. Two patients developed
transmural colon ischemia needing colectomy, while one
had additional surgical bleeding requiring reintervention.
30-day mortality was 30%, with one patient who died from
pulmonary embolism after hospital discharge, while two
in-hospital deaths were due to myocardial infarction. From
four patients who underwent total endograft explantation,
two died (50%).

When comparing patients with total and partial graft
explantation (Table 2), there was no significant major car-
diovascular risk profile difference. The proximal clamping
time as well as total operation duration seemed to be lon-
ger in patients who had total graft explantation implying
the overall increased complexity when whole stent graft is
explanted. Both myocardial infarctions occurred in total
explantation group which led to the fatal outcome.

Table 1. Baseline data, indications, type of repair and postoperative outcomes

Baseline characteristics Intraoperative variable
Age 76.2 +6.05 Median laparotomy 10 (100%)
Male 9 (90%) Total endograft explantation 4 (40%)
Hypertension 10 (100%) Type of reconstruction
Diabetes mellitus 5 (50%) Graft interposition 2 (20%)
Coronary artery disease* 6 (60%) All bypass 8 (80%)
COPD 3(30%) Proximal supraceliac clamp 100 (100%)
Renal failure 6 (60%) Proximal clamp duration (min) 29.1+79
Hostile abdomen** 2 (20%) Total operative time 179 +63
Interval from EVAR to LOSC (months) 48 +24.43 Blood loss (ml) 3417 £992

EVAR*-related data Postoperative outcome

Type of endograft Hospital mortality 2 (20%)
Endurant® 7 (70%) 30-day mortality 3 (30%)
Zenith® 3 (30%) Surgical bleeding 1(10%)
Suprarenal fixation 10 (100%) Wound infection 1 (10%)
Previous endovascular reintervention 4 (40%) Dialysis 1 (10%)
Indication for LOSC Colon ischaemia 2 (20%)
Type la endoleak 6 (60%) Acute limb ischaemia 1(10%)
Type Ib endoleak 1(10%) Acute coronary syndrome 2 (20%)
Type lll endoleak 2 (20%) Stroke 0 (0%)
Stent-graft migration 1 (10%) Prolonged ventilation (more than 48h) 3 (30%)

COPD - chronic obstructive pulmonary disease; EVAR - endovascular abdominal aortic aneurysm repair; LOSC - late open surgical conversion;
All - aortobiiliac bypass; *coronary artery disease was defined as presence of angina pectoris or previous myocardial infarction, percutaneous coronary
intervention or coronary artery bypass; **hostile abdomen was defined as previous major abdominal surgery or radiation
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Table 2. Baseline data, indications, type of repair and postoperative outcomes for patients who had total and partial stent-graft explantation

Parameters Patients with total stent-graft explantation Patients with partial stent-graft explantation

Baseline Patient Patient patient No Ill Patient Patient Patient Patient Patient Patient Patient

characteristics Nol No Il No IV NoV No VI No VII No VIl No IX No X

Age 66 81 67 80 73 82 77 79 83 74

gpronaiy artery No Yes No Yes Yes Yes Yes Yes No No

isease

COPD No Yes No No No No No No Yes Yes

Renal failure No No No No Yes No Yes Yes Yes Yes

Hostile abdomen** No Yes No No No No Yes No No No

Preoperative data

Interval from EVAR

to LOSC (months) 13 96 38 23 29 48 72 60 54 47

Type of endograft | Endurant® | Endurant® Zenith® Zenith® | Endurant® | Endurant® | Endurant® | Endurant® | Endurant® | Endurant®

Indication for LOSC Sgt:anfi- Typela Typellll Type la Typela Type lb Typellll Type la Typela Type la
migration endoleak | endoleak |endoleak | endoleak | endoleak | endoleak | endoleak | endoleak | endoleak

Operative data

Proximal clamp 46 35 31 32 30 21 19 23 26 23

duration (min)

Type of Graft All Graft

reconstruction All bypass | All bypass interposition | bypass All bypass | All bypass | All bypass | All bypass interposition All bypass

Total operative time 300 180 210 240 210 170 920 150 110 135

Blood loss (ml) 5200 3200 2700 3300 4300 3000 2400 3200 2800 1600

Postoperative outcomes

Colon ischaemia Yes No No No No No Yes No No No

Acute coronary Yes Yes No No No No No No No No

syndrome

Prolonged

ventilation (more Yes No No Yes No No No No Yes No

than 48h)

Hospital mortality Yes Yes No No No No No No No No

COPD - chronic obstructive pulmonary disease; EVAR - endovascular abdominal aortic aneurysm repair; LOSC - late open surgical conversion;
All - aortobiiliac bypass; *coronary artery disease was defined as presence of angina pectoris or previous myocardial infarction, percutaneous coronary
intervention or coronary artery bypass; **Hostile abdomen was defined as previous major abdominal surgery or radiation

DISCUSSION

Although reported late, RAAA rate after EVAR is low,
with the progressive expansion of EVAR, especially to
more complex anatomies, frequently outside manufac-
turer’s instructions for use, the need for LOSC is likely to
increase, especially during COVID-19 pandemic [1, 7]. In
only four of our patients previous endovascular reinter-
vention was attempted, suggesting that better compliance
with surveillance protocols would have resulted in elective
endovascular or open surgical correction of EVARs.

In our institution, EVAR is mainly performed in pa-
tients of advanced age with significant comorbidities
making them unfit for open repair. [8] Performing open
reintervention that often exceeds the extent of hypothetic
primary open repair is an extreme challenge. Although
some reports suggest that these patients are less hemo-
dynamically unstable than primary ruptures, our experi-
ence is different [1]. All our patients were in severe state
of hemorrhagic shock on admission.

In a meta-analytical population of 791 patients treated
with LOSC (617 elective and 174 urgent procedures), those
treated in an urgent setting had a 10 times higher risk
for mortality, suggesting that among various indications
for urgent conversion, type I/II endoleak and infection,

‘ DOI: https://doi.org/10.2298/SARH211229067M

rupture possibly contributes to a larger extent to this event
[4]. This underscore not only the necessity of close sur-
veillance but also the importance of timely LOSC to ap-
proach the ideal scenario of avoiding non-elective LOSC
because EVAR does not provide significant survival advan-
tage when the aneurysm ruptures [9]. In a single-center
cohort evaluating LOSC in the urgent setting, with high
proportion of ruptured cases (57%), Perini et al. [10, 11]
presented similar results, i.e., the mortality rate was 33%.

Three important technical elements of LOSC are: sur-
gical approach, the level of proximal ACC and the pro-
cedure with stent-graft [5]. We advocate transperitoneal
approach through midline laparotomy, since this provides
adequate proximal and distal bleeding control, and enables
fast cardiopulmonary reanimation if necessary. However,
this approach could be challenging in patients with hos-
tile abdomen that often-dictates the indication for initial
endovascular procedure (two of our patients). In all our
RAAA patients regardless of rupture etiology, we use lib-
eral approach to supraceliac ACC. Especially in cases with
previous EVAR and suprarenal stent fixation, we think
that supraceliac ACC is mandatory. In this manner, the
lesion of the metallic skeleton (including perforation) and
the dissection through hematoma is avoided. This lowers
the chance of retroperitoneal organ lesion, and in case of
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Figure 1. A patient undergoing partial stent-graft explantation: (a)
preoperative computed tomography scan where yellow asterix shows
type la endoleak and the red one retroperitoneal hematoma; (b) in-
traoperative photo at the moment of aneurysm sac opening after the
supracoeliac clamp has been positioned, with red asterix the retroperi-
toneal hematoma is marked; (c) proximal anastomosis creation using
“Bonvini” neo-neck technique; (d) bifurcated bypass presentation at
the end of the procedure

hemodynamic instability it provides quick and efficient
rise of blood pressure.

The final step is procedure with stent-graft, which in-
cludes its complete or partial removal. No clear recom-
mendations exist regarding stent-graft management dur-
ing open conversion (i.e., complete stent-graft removal
vs. partial preservation), which is a controversial subject.
Our opinion is that total endograft explantation should be
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avoided in order to perform the simplest reconstruction,
especially when there is suprarenal fixation and absence
of infection. Total explantation was associated with longer
proximal ACC time, more blood loss and more extensive
reconstruction (both patients died). Therefore, attempts
should be made to partially remove the stent-graft when-
ever possible, and to perform a proximal suture, as the
“neo-neck” technique (Figure 1) [12]. The proximal seg-
ment of new anastomosis between preserved stent graft
and new graft should include three layers: stent graft, teflon
pledgets and aneurysmal wall.

CONCLUSION

Emergent LOSC due to RAAA after previous EVAR carries
greater mortality for the patient, suggesting multifactorial
impacts on the outcome. This underlines the importance
of surveillance after EVAR in order to avoid non-elective
LOSC. The appropriate choice of surgical method and tech-
nical success are of ultimate importance, with total graft
explantation having negative impact on patient’s survival.
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OTBOpEHa XUPYpLLKA KOHBEP3Uja U Nleyetbe 6oNecHMKa ca pynTypom aHeypusme
abaoMMHaNHe aopTe U NPETXOAHUM eHA0BACKYaPHUM TPETMAHOM

Mupocnas Mapkosuh'?, Metap 3nataHoBrh?, Argpeja Qumuh'2, Urop KoHuap'?, Munow Cnagojesnh'?, NeaH Tomuh'?,

Mepuvua MyTaByuh'?, Jlasap [asugosuh'?

'YHuBep3utet y beorpapy, MeauumHcku dakynteT, beorpag, Cpbuja;

2YHNBEP3UTETCKI KNUHUYKY LieHTap Cpbuje, KnuHuKa 3a BackynapHy 1 eHgoBacKynapHy xupyprujy, beorpag, Cpbuja

CAMETAK

Yeoa/Uwnm Linmb paga je aa ce npukaxy pesyntati v TEXHUYKN
acneKTV TPeTMaHa ca OTBOPEHOM KOHBEP3MjOM MOC/Ie eHA0Ba-
CKynapHOr TpeTMaHa Kof 6051ecHIKa ca pynTypoM aHeypusme
abpoMuHanHe aopTe.

MeTtope OBo je 6una yH/LEHTPYYHA PETPOCMEKTUBHA CTyANja.
OTBOpeHa KoHBep3uja je paheHa Kof NPeTXoAHO Heycrenor
€H[I0BaCKyNlapHOT TPETMaHa, Kaja OH Huje 6vo moryh 36or
XOCTUJIHE aHaTOMUje 1 HeAOCTYMHOCTU eHAorpadToBa, MK
Kapja je 60necH1K 610 TONMKO XeMOANHAMCKI HecTabrnaH Ja
je 3axTeBao ypreHTHy Xupyprujy.

Pesyntatu CBU NPeTXO4HM €HA0BACKYNAPHY TPETMAHN aHey-
pr3mMe abgomuvHanHe aopTe Cy UManu bumogynapHy KoHoUry-
pauujy ca cynpapeHanHom duKcaLmjom. TotanHa ekcrniaHTauuja
eHporpadTa paheHa je kog 40% 6onecHrKa. XoCnuUTanHy MopTa-

doi:

nuteT je 6ro 30%. Oba 6onecHnKa Koja Cy mpeMrHyna nmana cy
TOTasIHy eKcrnaHTauujy eHporpadTa ca cynpauenmjauyHnm Kne-
MOBateM Koje je Tpajano fyxe of 30 MuHyTa. TpuaeceToqHeBHN
MopTanuTeT je 61o 30%, o uera je jefaH 60IECHNK NPEMUHYO
oA nnyhHe embonuje nocse oTnycTa U3 60/HULE, a ABa CMPTHa
Cnyyaja y 60nHMUM 6una cy 360r aKyTHOT MHdapKTa MMOKapza.
3ak/byuak OTBOpeHa KOHBep3Uja 360r pynType aHeypusme
abpoMMHanHe aopTe NocC/ie NPETXOAHON eHAOBACKYNapHOr
TpeTMaHa HOCY BENIMKU MOPTANIMTET 3a boniecHuKe. M360p
afleKBaTHE XMPYPLLKe MeTofe M TEXHWYKI yCrex Cy Of Hajsehe
BaXKHOCTY, NPU YeMy NOTRyHa eKCniaHTaLmja HeraTMBHO yTrye
Ha NpexuBrbaBatbe bonecHyKa.

KrbyuHe peum: pynTypupaHa aHeyp1sma abgoM1HanHe aopre;
€HAoBACKyapHY TPETMaH aHeyp3nmMe abJoMMHaNHe aopTe;
OTBOpEHa KOHBEP3Wja
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SUMMARY

Introduction/Objective Epidemiological research shows that we have a dramatic increase in the number
of people with hip fractures, especially those over 65 years of age.

The objectives of this study are to assess the association between preoperative comorbidity and the risk
of postoperative complications and mortality and postoperative worsening of comorbid conditions and
their relationship to mortality within one year of hip fracture surgery.

Methods In this retrospective study, from January 2018 until January 2020, 64 patients with hip fractures
were operated on at the Department of Orthopedic Surgery in Kosovska Mitrovica. We monitored the
number of comorbidities and their significance on the preoperative risk and the course of concomitant
diseases in the postoperative period and one-year mortality after surgery, in patients with hip fractures.
Results We collected data on patients from the moment of admission to discharge from the hospital
accompanied by medical histories, and after discharge after follow-up examinations, six months and one
year from discharge. Of the total number of subjects, 23 (35.9%) had one or two comorbidities, most
often of cardiac and neurological nature, in 25 patients (39.1%) we had three concomitant diseases, and
in 11 (17.2%) four and more comorbidities. The mean age of the patients was 72.51 years (69-92 years).
Conclusion Approximately 45-60% of men and women who suffer a hip fracture have three or more
comorbid states. In older people with hip fractures, the presence of three or more comorbidities is the

strongest preoperative risk factor.

Keywords: hip fracture; comorbidity; elderly; mortality

INTRODUCTION

Hip fractures present one of the biggest medi-
cal, social, and financial problems in the world,
especially in the developed countries of the
West. About 20% of all hospitalized orthopedic-
traumatological patients are patients with hip
fractures [1, 2, 3]. The number of hip fractures
increases exponentially with age [2, 4]. Itis a
well-known fact that hip fractures, as a rule,
lead to the worsening of existing chronic dis-
eases from which the injured suffer, and which
require the full engagement of doctors of other
specialties. As one of the complications of os-
teoporosis, both due to its high incidence and
due to the associated morbidity and mortality,
hip fractures represent a significant problem
in health, social, economic, and family terms
[1, 5]. The basic precondition for the elderly
to achieve “optimal physiological condition”
to be able to perform the planned operation
is the cooperative teamwork of orthopedists,
anesthesiologists, and internists [3, 6]. All hip
fractures are divided into: intracapsular (femo-
ral neck fractures) and extracapsular (intertro-
chanteric and subtrochanteric fractures). The
method of choice for patients with hip fractures
is surgical treatment. In intra-articular fractures,

hemiarthroplasty or total arthroplasty is used,
and in extracapsular fractures, open reposition-
ing and internal fixation of fractures are used [3,
4, 7]. Non-operative treatment is applied only
in patients in whom the general condition is so
bad that the risk of surgery is greater than the
advantage of early fixation. Hip fractures have
been considered one of the leading causes of
death in the elderly population [1, 4]. McBride
et al. [8] have shown that the state of mobility of
the elderly and a small number of concomitant
chronic diseases are very reliable prognostic in-
dicators of the outcome of treatment of patients
with hip fractures, while the type of fracture,
type of implant, and age are not. In their study,
Sterling et al. [6] show that survival in patients
with chronic diseases is very low. He proved that
the length of postoperative survival of patients
after hip surgery is related to their activities in
everyday life before fracture [5, 6]. Psychiatric
diseases/delirium, depression and hip fractures
are very common in elderly patients, so the
outcome has a very poor prognosis [5, 9]. This
study aimed to show the relationship between
the health condition that the patient had before
the hip fracture and the risk of postoperative
complications and possibly mortality within one
year of surgery. The impact of comorbidity and
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poor physical status on the development of postoperative
complications and on mortality leads to the idea that the
health condition reported by the patient at admission may
be critical to predict the postoperative course. We were par-
ticularly interested in assessing the general status of patients
with hip fractures immediately after injury, and monitoring
comorbidities one year after surgery.

METHODS

The retrospective study included operated patients with
hip fractures. The inclusion criteria were age over 65 years,
and fracture of the proximal end of the femur. Patients with
simultaneous bilateral fractures, periprosthetic and patho-
logical fractures, patients younger than 65 years, and those
who were not treated with operative methods were not in-
cluded in the study. We started the preoperative preparation
at the admission department, when, in addition to routine
diagnostic procedures, we placed great emphasis on a well-
taken anamnesis, whether the patient was physically active
before the fracture and whether they had other concomi-
tant diseases and which. A plan of consultative examina-
tions was made, primarily for internist-cardiologists and
anesthesiologists. We used a questionnaire that contained
general data about the patient: sex, age, previous illnesses,
and operations. The second part of the questionnaire re-
ferred to the level of physical activity before the fracture
(IV levels), the mechanism of injury, the type of fracture,
the existence of associated injuries, data on comorbidities.
Appropriate therapy was administered at the ward. We
performed complete medical, sanitary and psychological
preparation for each patient. Each patient was informed of
the treatment plan. In our paper, we used the Carlson co-
morbidity index (CCI). Depending on the type of variables
and the normality of the distribution, the data description
is shown as n (%), arithmetic mean =+ standard deviation,
or median (range, min-max). Among the methods for test-
ing statistical hypotheses, the following were used: t-test,
Mann-Whitney test, x* test, and Fisher’s test of exact prob-
ability. Logistic regression was used to analyze the relation-
ship between binary outcomes and potential predictors.
Statistical hypotheses were tested at the level of statistical
significance (alpha level) of 0.05. All data were processed in
the IBM SPSS Statistics 22 (IBM Corp., SPSS Statistics for
Windows, Armonk, NY, USA) software package.

Committee for Ethical Topics of Health Center in
Kosovska Mitrovica has approved the research before the
beginning of this study.

Table 2. Age in patients with hip fracture

Petrovi¢ D. et al.

RESULTS

The examined sample represents elderly patients who
suffered a hip fracture. The study included 64 patients:
26 males (40.6%) and 38 females (59.4%). The youngest
patient was 69 years old and the oldest is 92. There were 29
patients (45%) over the age of 80. The average age was 72.5
years. Many world studies classify sex as a very important
factor influencing mortality after hip fractures.

In our study, long-term mortality was more common in
females (70.8%) compared to males 29.2% (Table 1). Older
age is one of the main risk factors for mortality in patients
with hip fractures. People over the age of 85 have a high
absolute mortality rate, especially when it comes to short-
term mortality. The reasons are biological in nature, such
as age, and certainly a higher number of comorbid condi-
tions in the elderly. It has been proven that extracapsular
fractures occur more often in the elderly than femoral neck
fractures, but also that the median survival time was higher
by about 10 months in patients with intertrochanteric frac-
tures than for patients with intracapsular hip fractures.

Table 1. Distribution of hip fractures in relation to sex

Comorbidity Yes No Total
| Count 19 7 26
male
‘e % Comorbidity 47.5 29.2 40.6
X
fernale Count 21 17 38
% Comorbidity 525 70.8 594
Total Count 40 24 64
% Comorbidity 100 100 100

In our paper, age, the type of fracture, as well as the
mechanism of injury, were not statistically significant
(Table 2). The strongest preoperative risk factor for the
development of postoperative complications and mortal-
ity is the presence of comorbidities in persons with hip
fractures. Less than 25% of elderly patients do not have
a chronic disease (high blood pressure, anemia, ischemic
heart disease, chronic obstructive pulmonary disease, met-
abolic diseases — diabetes and thyroid disease, dementia).
Most patients have several concomitant diseases.

In our study, cardiovascular diseases were the most
common comorbidities in 39 patients (60.9%), followed
by anemia in 36 patients (56.3%), and respiratory diseases
in 32.8% of subjects. However, we did not obtain statistical
significance for any single disease (Table 3). Out of the
total number, 42 patients had one or two so-called mod-
erate concomitant diseases, while 22 patients had more
severe comorbidities. In 11 subjects we had four or more

Levene’s Test for
Equality of Variances

t-test for Equality of Means

/ sig Mean Std. Error 95% Confidence Interval of the
i ek & Difference
F =) t e (2-tailed) | Difference | Difference
Lower Upper
Equal variances assumed 0.071 0.791 |-2.065| 62 0.043 -2.600 1.259 -5.117 -0.083
Equal variances not assumed / / -2.040 | 46.765 | 0.047 -2.600 1.274 -5.164 -0.036

F — test statistics for ANOVA; Sig. — p-value in output SPSS Statistics; t — test statistic for t-test; df - number of free degrees

DOI: https://doi.org/10.2298/SARH211229052P

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):433-438



Influence of comorbidity on postoperative course and mortality in patients with hip fracture

Table 3. Prevalence of individual comorbidities in patients with hip
fracture

Comorbidity n (%) Total | Mortality | Living p

Anemia 36 (56.3) | 19(79.2) | 17 (42.5) | 0.004
Cardiovascular disease | 39 (60.9) | 17 (70.8) | 22 (55) 0.209
Respiratory disease 21(32.8) | 11 (45.8) 10 (25) 0.086
Neurological 20(31.3) | 7(29.2) | 13(32.5) | 0.781
Psychiatric 16 (25) | 8(33.3) 8(20) 0.233
Endocrine system 18(28.1) | 8(33.3) 10 (25) 0.473
Gastrointestinal tract 4(6.3) 0(0) 4(10) 0.288
Urinary tract 9(14.1) 3(12.5) 6(15) 1.000

comorbidities. Four patients with severe comorbidities
who also developed surgical complications (two deep in-
fections and one cut-out complication) died at the hospital.
During the first postoperative year, another 16 patients
with severe comorbidities and four patients with moderate
comorbidities died. Comorbidity was monitored based on
the CCI. We opted for CCI, primarily because CCl in a
large number of studies has produced a predicted probabil-
ity of mortality with a small degree of variation (Table 4).

Table 4. Presence of multiple comorbidities in subjects with hip
fracture

Comorbidity MortalityALL Total
No Yes
Count 5 0 5
9 0 % Within Mortality.ALL 125 0 7.8
% 1 Count 2 0 2
< % Within Mortality. ALL 5 0 3.1
g , | Count 16 5 21
2 % Within Mortality. ALL 40 20.8 3238
g 3 Count 12 13 25
g % Within Mortality.ALL 30 54.2 39.1
z 4 Count 5 6 11
% Within Mortality.ALL 125 25 17.2
Count 40 24 64
Total — -
% Within Mortality.ALL 100% 100% 100%

Table 5. Overview of the significance of worsening of concomitant
diseases on one-year mortality after surgical treatment of hip fractures

95% confidence

interval
Indgpendent B p OR interva
variable Lower | Upper
limit limit
Age 0.013 | 0.870 | 1.01 0.86 1.19

Existence of surgical

complications 1.840 | 0.096 6.30 0.72 55.09
during the operation

Worsening of

comorbidity after 4.272 | <0.001 |71.67 | 7.82 657.06

surgery

B - gradient coefficient in the regression mode; p - value; OR - odds ratio

About 15-30% of bedridden patients with a hip fracture
had serious complications during the acute phase of the
fracture. The main medical complications of these frac-
tures are pain, anemia, respiratory and cardiovascular com-
plications (pneumonia, respiratory infections, myocardial

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):433-438

infarction, stroke), urinary tract infections, delirium, de-
cubitus ulcers, and therefore — from the moment of hospi-
talization of these patients should begin thromboembolic
prophylaxis with complete diagnosis by treating different
comorbidities. In the multivariant logistic regression mod-
el, a statistically significant predictor of death within one
year of surgery was worsening of comorbidity after surgery
(B =4.272; p < 0.001), whose odds ratio was OR = 71.67.
This shows that subjects with worsening comorbidities
after surgery have over 70 times a higher chance of death,
with control of all other factors in the model (Table 5).

DISCUSSION

A large number of papers have been published in the world
literature which try to find the factors that influence the
prognosis of hip fractures, both in the physical recovery
of the patient and in their survival [1, 3, 7, 9]. Knowing the
predictors of mortality is very useful because of the treat-
ment plan for each patient individually, and in that way,
the risk of death would be reduced [4, 6, 8]. Factors affect-
ing mortality after hip fracture are: age, sex, poor mobil-
ity of the patient before fracture, poor mental status, de-
mentia or cognitive impairment, diabetes, heart disease,
cancer, comorbidities, higher ASA score, type of fracture,
operative delay [5, 10]. The mortality rate during a hospi-
tal stay (intrahospital mortality) for patients with hip frac-
ture in persons older than 70 years is 2-20% [7, 10, 11]. It
usually ranges 5-7%, although in some studies it is sig-
nificantly higher and is most often associated with the ef-
fects of acute trauma on the patient, length of hospital stay
in the postoperative period, worsening of existing comor-
bidities, and possible surgical postoperative complications
[4, 5, 11]. In our study, intrahospital-short-term mortality
occurred in four patients and amounted to 6.25%.
Mortality after discharge from the hospital - post-hospital
mortality, can be determined at three, six, 12 months after
discharge and later. The highest mortality rate is in the first
three months after the fracture because patients in this
period have to overcome physical and mental trauma
caused by the fracture, which imposes functional and men-
tal limitations associated with accompanying diseases that
are characteristic of this life period [5, 9, 12]. Mortality in
the first year after fracture is long-term mortality and it
ranges around 25-30% [9, 13, 14]. However, most patients
do not regain their previous functional results even after
the first year of surgery and are not independent to per-
form basic life tasks, so they need the help of another per-
son or require accommodation in special rehabilitation
centers. It is estimated that only one-fifth of patients who
walked independently before the fracture do so six months
after surgery [5, 6, 15]. Age in patients with hip fractures
is one of the main predictors of mortality. People with hip
fractures older than 85 have an absolutely high mortality
rate [4, 7, 11]. The mortality rate increases exponentially
with age, while in persons under 75 it is about 7% per year,
in persons over 85 it is about 33% in the first postoperative
year [7, 16]. Life expectancy is estimated to be reduced by
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up to seven years in people over 80 after a hip fracture.
Many studies indicate that the mortality rate after hip frac-
tures is higher in males and that hip fractures are more
common in women. Men have a higher mortality rate es-
pecially when it comes to long-term mortality after five
years [4, 6, 14]. This difference in sex has no specific ex-
planation. It is considered that the causes of the sex differ-
ence are that in men we have more bad habits (alcohol
consumption, smoking), and then a higher number of
comorbidities compared to females of the same age [14,
17]. In our study, mortality was more common in females
at 70.8% compared to males at 29.2%. Patient mobility
before hip fracture (walking distance, ability to go shop-
ping, use of walking aids) plays a very important role in
predicting mortality in the first year after surgery. Research
has shown that mobility in itself is a more important factor
than where the fracture itself occurred (indoors or out-
doors) [7, 18]. However, the problem is that to date there
is no generally accepted method of assessing mobility.
Vestergaard et al. [9] described a significant association
between poorer mobility (inability to walk / walk only in-
doors) and increased risk of early mortality. The presence
of preoperative comorbidities and the risk of developing
postoperative complications and mortality is the strongest
postoperative risk factor [4, 7, 19]. Almost three-quarters
of patients with hip fractures have a disease noted on ad-
mission (heart failure, anemia, dementia, diabetes mellitus,
thyroid dysfunction, etc.). In most patients, we have the
presence of three or more accompanying chronic diseases,
which greatly complicate the complete recovery of patients
with hip fractures. The mental status of a person who has
suffered a hip fracture plays a significant role in the choice
of treatment method and the final result of [17, 20]. Some
studies show a persistently increased mortality of [5, 21],
while others suggest either no long-term increased mortal-
ity [7, 17] or only moderately increased long-term mortal-
ity compared to that expected in the elderly [3, 6, 22]. In
many studies, mortality appears to be attributed to the hip
fracture itself, ignoring the fact that these are patients with
an already increased risk of death from other causes [18,
21, 23]. In a meta-analysis, Brauer et al. [5] show that mor-
tality is 5-8 times higher during the first three months
after a hip fracture than in patients of the same age who
did not have fractures. However, in the same study, they
also compared with a control group of patients who did
not have hip fractures but matched by age, sex, and who
were of similar functional status and with similar comor-
bid conditions, long-term mortality (after two years) did
not show differences between groups [5]. Mortality in the
first year of surgery, the so-called long-term mortality, in
our study was 31.25%. Meunier et al. [11] showed that as
many as 78% of hip fracture patients who underwent sur-
gery had a higher one-year survival rate. The cause of
death among conservatively treated patients is mainly at-
tributed to worsening of existing comorbidities, which is
not the case with surgically treated patients [8, 20, 24]. In
the first 30 days after the fracture, the most common
causes of death are related to the worsening of the existing
disease, and not to the appearance of postoperative
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complications. There are also opinions that the rate of 30-
day postoperative mortality is the basic indicator of the
quality of hospital operative treatment of hip fractures [1,
3, 14]. Within three weeks after the fracture, 7.6% of these
patients die, reaching 8.3% at the end of the month. During
the next three months after the fracture, the highest mor-
tality rates occur [10, 19, 25]. Precisely because in this
period, patients have to overcome psychological and phys-
ical traumas caused by a fracture that imposes functional
and mental limitations associated with pathologies char-
acteristic of this life period [3, 4, 5, 22]. Six months follow-
ing the fracture, we encounter medium-term mortality of
patients whose general condition has worsened and, in
most cases, failed to reach the functional status from before
the fracture [11, 26]. There is evidence that about 20-30%
of elderly patients with hip fractures die in the first year
after fracture, that about 30% of these patients require
placement in special rehabilitation centers, while only
30-40% of patients regain their previous functional inde-
pendence [5, 7, 16]. Most patients have a residual disabil-
ity that leads to loss of ability to live independently after a
fracture. It is estimated that only one-fifth of patients who
walked independently before the fracture do so six months
after the fracture [19, 27]. About 78.4% of patients with
proximal femoral fracture treated with a surgical technique
had a higher one-year survival rate (72%) than those treat-
ed conservatively (50%) [19, 28]. Numerous studies show
that delaying surgery after 72 hours of fracture approxi-
mately doubles the risk of death before the end of the first
year after surgery and is a very important risk factor for
mortality [12-16, 27]. Saul et al. [22] have described in a
meta-analysis that delay in surgery was associated with a
significant increase in the risk of death and recommended
that most patients with hip fractures should be operated
on within 48 hours of fracture. In addition, early fracture
fixation and mobilization of these patients reduce the eco-
nomic burden because it can reduce the total length of stay
and thus the total cost [13, 18, 29].

CONCLUSION

Most studies point out that preoperative health is the most
effective criterion for predicting postoperative mortality
in hip fractures. It can be said that older men, with more
chronic diseases (heart failure, chronic obstructive pul-
monary disease, diabetes) and with a higher degree of
dependence in daily activities are at the highest risk of
dying during the first year of the fracture. Analysis of co-
morbidities and causes of death is extremely important
for identifying risk factors, predicting the course of the
disease, and timely prevention of complications. Usually,
patients in orthopedic wards and clinics around the world
receive “faster” help: preparation, anesthesia, surgery, and
short-term rehabilitation. However, there are opinions that
with a little additional engagement, organizing additional
multidisciplinary specialist programs to support surgi-
cally treated patients with hip fractures, where the intro-
duction of orthogeriatric specialists is possible, provides
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the potential to improve functional outcomes and reduce
mortality. Patients with hip fractures have a significantly
higher mortality rate than the rest of the population of
the same age. We are witnesses that almost one-quarter of
patients with hip fractures require lifelong home care and
the help of another person, and only half regain all the
functions they had before the fall. In older people with a
hip fracture, the presence of three or more comorbidities
is the strongest factor influencing long-term comorbidity.
Complications on the organs of the respiratory system and
heart failure are the most common postoperative complica-
tions that lead to increased mortality. During the research,
we proved that the worsening of comorbidities (primarily
cardiovascular and respiratory diseases) after hip surgery
increases the possibility of death in the first postoperative
year by as much as 70 times. Although it is well known
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that mortality is increased after hip fractures, there is still
controversy about the extent to which mortality can be re-
duced by hip fracture prevention, as those with the highest
risk of hip fractures are weak and older and already have an
increased risk of mortality. Lifestyle changes, calcium and
vitamin D supplementation, smoking cessation, regular
exercise, and reduced alcohol intake can all contribute to
reducing the incidence of hip fractures. In short, although
it is possible to prevent early deaths, reducing long-term
mortality is likely to be very difficult. Some research shows
that prevention of falls with the use of certain safety mea-
sures (e.g., protective clothing) may have limited benefits
in prolonging overall life expectancy due to the multiple
risks faced by weak older people.
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ymu,aj KOMOpGMAMTETa Ha NOCTonepaTuBHU TOK U MOPTA/IUTET KOA, nau,ujeHaTa Ca

NPenoMom KyKa

[Jywan Metposuh'? Cawa Aumnh3, Anekcanpap boxosuh'?, lejaH Tabakosuh?*, Cawa JosaHosuh!

'3ppaBcTBeHu LieHTap KocoBcka MutpoBuua, Ofemberbe 3a opTonepcKy Xupyprjy 1 Tpaymatonorujy, Kocoscka Mutposuua, Cpbuja;
2YHusepauTet y Mpuwtuny — Kocoscka Mutposuua, MegnumHckn dakynter, Kocoscka Mutposuua, Cpbuja;

*3ppaBcTBeHM LieHTap Kocoscka MntposuLa, Ogersere 3a xupyprujy, Kocoscka Mutposuua, Cpbuja;

*KnunHnuko-60mH1YKM LeHTap MpuwTiHa - IpayaHuua, MpayaHuua, Cpbuja

CAXETAK

Yeoa/LUnm Ennpemmnonollka nctpaxusatrba nokasyjy Aa uMamo
JpamaTiyaH nopact 6poja ocoba ca Npenomom Kyka, NocebHo
OHUX CTapujux o 65 roguHa.

[MaBHW Ln/beBM OBe CTyAMje Cy Aa Ce NPOLIEHM MOBE3aHOCT Mpe-
ornepaTrBHOr KOMOPOMANTETA 1 PU3VIKA OF MOCTOMEPATUBHIX
KoMnNAMKaLmja 1 MopTanuTeTa 1 NOCTONepPaTMBHOT NoropLuarba
KOMOPOUIHMX CTakba U HUXOBOT OAHOCA Ca MOPTAITETOM Y
TOKY jefiHe roAviHe of onepawyje npenoma Kyka.

MeTope Y 0BOj peTpOoCneKTUBHOj CTYANjU, Y NEPUOAY Of jaHy-
apa 2018. go jaHyapa 2020. roagnHe Ha Oferbetby opToneacke
xupypruje y Kocosckoj Mutposuuu, onepucanu cmo 64 na-
LMjeHTa ca npenomom Kyka. Kog nauujeHara ca npenomom Kyka
npatum cMo 6poj KoMopbUANTETa, HIXOB 3HaYaj Ha Npeorne-
paTUBHY PU3MK 1 TOK NpaTtehrx 601ecTn y NoCcTonepaTuBHOM
nepuoay 1 jefHOroANLW M MOPTANIMTET O Oonepauuje.

DOI: https://doi.org/10.2298/SARH211229052P

PesynTtatu [pnkynunm cmo nopatke o nauunjeHTiMa o4 Mo-
MeHTa npuvjema Ao oTnycTa 13 60MHYLEe 1 Nocie KOHTPOJTHNX
nperneaa, WecT Meceuy 1 roguHy flaHa HakoH otnycTa. Op
YKyMHor 6poja ncnutaHuka, 23 (35,9%) ncnutaHmka cy nma-
na jefaH unu aea KomopbuauTeTa, Hajuewhe KapANoOLLKe
1 HeypoJoLKe NpUpPoAe, Kog 25 naumjeHata (39,1%) nmanu
cmo Tpu npateha obosbetba, a kog 11 (17,2%) yetvipy 1 BuLle
KomopbuauTeTa. lMpoceyHa CTapocT nauyvjeHata 6una je 72,51
roavHa (69-92 rogutHe).

3aksbyuak Oko 45-60% myLuKapaLia 1 eHa ca MPeNIoMOM Kyka
1Majy TpY UK BULLE KOMOPBUAHUX CTakba. Kog cTapmjux ocoba
Ca MpenomMoMm Kyka NMpucycTBO TP U BuLle KoMopbuguTteTa
je Hajjaun npeonepaTBHY PpakTop puU3nKa.

KrbyuHe peuu: npesiom Kyka; KOMOpPOUAMUTET; cTapuje 0cobe;
MopTanuTeT
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SUMMARY

Introduction/Objective The most important etiologic factors for both, capsular contracture (CC) and
breast implant-associated anaplastic large cell ymphoma (BIA-ALCL) is subclinical infection, defined as
a response of an organism on presence of biofilm on the implant surface.

The aim of this research was to examine the possibility of biofilm formation of four different bacteria
(Staphylococcus epidermidis, Staphylococcus aureus, Pseudomonas aeruginosa, and Ralstonia picketti) on
three differently textured silicone breast implants (Siltex, Mentor, pore size 70-150 um; MESMO®sensitive,
Polytech, pore size 50-900 um; and SilkSurface, Motiva pores 13 um) in vitro.

Methods Samples of silicone breast implant capsules (sized 1 x 1 cm) were divided into three groups
according to texture. After sterilization, 30 samples in every group were contaminated with 100 pl of
examined bacterial broth, followed by incubation which led to biofilm formation. For testing the capabil-
ity of biofilm formation, modified technique with microtitar plates described by Stepanovic was used.
Results All four examined bacteria (Staphylococcus epidermidis, Staphylococcus aureus, Pseudomonas
aeruginosa, and Ralstonia picketti) form more biofilm on implants with pore sizes 50-900 um compared
to implants with pore size 70-150 pm and those with 13 pum. Statistical significance was found in bio-
film formation on implants with pores 70-150 um compared to implants with pores 13 um. The only
exception was P. aeuruginosa which did not show significant difference in biofilm formation on implants
70-150 um and 13 um.

Conclusion Silicone breast implants with micro and nanotexture should be chosen in order to prevent
biofilm formation and possible consequent complications.

Keywords: biofilm; bacterial adhesion; prosthesis-related infections; breast implants; silicon elastomers

INTRODUCTION

Breast implant surgery is followed with high
level of satisfaction; however, occasional com-
plications prolong treatment, increase costs in
general, and reflect on quality of life of a pa-
tient [1]. The most common complication after
breast implant surgery is capsular contracture
(CC) which is also the most common cause for
the reoperation [2]. The incidence of CC is up
to 50% [2, 3]. It is usually left untreated, when
CC is first or second degree of Regnault clas-
sification, while third and fourth stage cause
breast disfigurement sometimes followed with
mastodynia. This kind of CC requires reopera-
tion including capsulotomy, capsulectomy and
implant removal or exchange [3].

The most severe complication after breast
implant surgery is breast implant-associated
anaplastic large cell lymphoma (BIA-ALCL).
Firstly, it was published by Keech and Creech
in 1997, but it was not until 2011 when it was
distinguished as a separate disease by defining
specific immunophenotype CD30, found only in
patients who developed ALCL and had silicone
breast implants [4]. There is a growing number

of reported patients with BIA-ALCL every day
[5]. BIA-ALCL can have two forms: localized,
presented as a solid mass on the capsule or late
seroma or both; and systemic form. Localized
disease is surgically treated by removing the im-
plant and complete capsulectomy, while systemic
disease needs multimodal therapy [4, 5].

Precise cause for both CC and BIA-ALCL re-
mains unknown. However, many etiologic fac-
tors have been associated with its pathogenesis
[6, 7, 8]. Common and most important risk fac-
tors for both CC and BIA-ALCL are presence of
bacterial biofilm and silicone implant surface
texture, where silicone implant surface is a dis-
tinguishing factor by itself for bacterial adher-
ence [9]. According to Hu et al. [8], presence
of bacterial biofilm promotes immunological
response leading to BIA-ALCL. The most com-
mon bacteria isolated from biofilms found on
silicone breast implants in patients with CC are
Staphylococcus epidermidis, Propionibacterium
specieae, Staphylococcus aureus, while Ralstonia
pickettii is most common bacteria found in pa-
tients with BIA-ALCL [9-12].

Retrospective analysis showed increased
incidence in formation of CC in patients with
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smooth surface implants in contrast to textured implants,
while BIA-ALCL is found almost exclusively in patients with
textured silicone implants [5, 7]. For these reasons, nowa-
days there are plenty of different breast implant textures on
the market. According to pore sizes and implant surface
roughness, many classifications have been suggested, such
as: smooth, micro and macro textured [13]. In the literature
there is a few papers published comparing possibility of bio-
film formation on different textures [3, 7, 11, 14].

The aim of the study was to determine possibilities of
biofilm formation in vitro of four bacteria (Staphylococcus
epidermidis, Staphylococcus aureus, Pseudomonas aeru-
ginosa, and Ralstonia picketii) on three different silicone
breast implant textures.

METHODS

This research was conducted at the Clinic for Plastic and
Reconstructive Surgery, Clinical Center of Vojvodina and
at the Laboratory for Microbiology at the Institute for
Public Health of Vojvodina in Novi Sad, Serbia. For the
experiment, three differently textured breast implants,
divided into three groups, have been used:

o Group 1 - texture with pore size 70-150 pm
(SILTEX, MemoryGel®, Mentor, CA, USA);

o Group 2 - texture with pore size 50-900 pm
(MESMOr’sensitive, Polytech Health & Aesthetics
GmbH, Dieburg, Germany);

o Group 3 - texture with pore size 13 um (SilkSurface,
TrueMonobloc®, Motiva, Establishment Labs S.A.,
Coyol de Alajuela, Costa Rica).

Capsules of implants were cut into pieces 1 x 1 cm,
which were sterilized with hydrogen peroxide plasma
(STERRAD 100S, Johnson & Johnson, New Brunswick,
NJ, USA). In total, 30 sterile samples, from each different
texture, were contaminated with four different bacteria:
Staphylococcus epidermidis (n = 30), Staphylococcus aureus
(n = 30), Pseudomonas aeruginosa (n = 30), and Ralstonia
pickettii (n = 30), which consisted of 360 samples in gener-
al. For detecting capability of biofilm formation, modified
technique with microtiter plates according to Stepanovic
etal. [15] was used. This method considers growth of bac-
teria in liquid trypticase soy broth in polyvinyl microtiter
plates in previously determined conditions, which enable
growth of biofilm (previously refreshed 24-hour bacterial
culture, incubated on 37 degrees C in aerobic conditions
and resuspended in trypticase soy broth).

According to absorbance, all bacteria were divided
in four categories, where cut-off absorbance (OD ) was
defined as three standard deviations of mean absorbance
negative control, as shown in Table 1.

Table 1. Intensity of bacterial strain adherence

OD < 0D, non adherent bacterial strain
OD_<0D<2x0D_ weakly adherent bacterial strain
2x0D _<0D<4x0D_ | moderately adherent bacterial strain
4x0D_<0D very adherent bacterial strain

OD - absorbance; ODc - cut-off absorbance

DOI: https://doi.org/10.2298/SARH211012065M
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Statistical analysis was done in program SPSS v.20 (IBM
Corp., SPSS Statistics for Windows, Armonk, NY, USA).

RESULTS

X’ test of independence detected statistically significant in-
fluence of breast implant texture on Staphylococcus epider-
midis biofilm production (x* (4) = 44.628, p = 0.000). The
results are shown in Figure 1. Results of x* test were con-
firmed with Kruskal Wallis test, which detected statistically
significant difference in biofilm production of S. epider-
midis on all three types of breast implants (x* (2) = 42.365,
p = 0.000). According to Cohen criteria, breast implant
texture has an intermediate influence on biofilm formation
of S. epidermidis (0.2479). In order to detect differences
among different textures, Mann-Whitney U test was used
with Bonferroni correction alpha (0.05/3 = 0.017). It was
confirmed that bacteria S. epidermidis produce statisti-
cally more biofilm on silicone breast implants in Group 1
compared to Group 3 (U =297, p = 0.005) and in Group 2
compared to Group 3 (U = 57.5, p = 0.000). Finally, biofilm
of S. epidermidis is produced more on implants in Group
2 compared to Group 1 (U = 185, p = 0.000).

X’ test of independence detected statistically significant
influence of breast implant texture on Staphylococcus au-
reus biofilm production (x* (4) = 71.036, p = 0.000). The
results are shown in Figure 2. Results of x* test, confirmed
with Kruskal-Wallis test, detected statistically signifi-
cant difference in biofilm production of S. aureus on all
three types of breast implants (x* (2) = 55.504, p = 0.000).
According to Cohen criteria, breast implant texture has a
high influence on biofilm formation of S. aureus (0.3946).
Mann-Whitney U test with Bonferroni correction alpha
confirmed that bacteria S. aureus produce statistically more
biofilm on silicone breast implants in Group 1 compared
to Group 3 (U =195, p = 0.000) and in Group 2 compared
to Group 3 (U = 30, p = 0.000). Finally, biofilm of S. aureus
is produced more on implants in Group 2 compared to
Group 1.

X’ test of independence detected statistically significant
influence of breast implant texture on Pseudomonas ae-
ruginosa biofilm production (x* (4) = 17.872, p = 0.001).
The results are shown on Figure 3. Results of x* test were
confirmed with Kruskal-Wallis test, which detected sta-
tistical significant difference in biofilm production of
Pseudomonas aeruginosa on all three types of breast im-
plants (x> (2) = 16.856, p = 0.000). According to Cohen
criteria, breast implant texture has a low influence on
biofilm formation of Pseudomonas aeruginosa (0.099).
Mann-Whitney U test with Bonferroni correction alpha
confirmed that bacteria S. aureus produce statistically more
biofilm on silicone breast implants in Group 1 compared to
Group 3 (U =426, p = 0.694) and in Group 2 compared to
Group 3 (U =255, p = 0.000). Finally, biofilm of P. aerugi-
nosa is produced more on implants in Group 2 compared
to Group 1 (U = 258, p = 0.000).

X’ test of independence detected statistically significant
influence of breast implant texture on Ralstonia picketii
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Figure 1. Frequency of Staphylococcus epidermidis biofilm production in
all three differently textured silicone breast implants
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Figure 2. Frequency of Staphylococcus aureus biofilm production in all
three differently textured silicone breast implants
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Figure 3. Frequency of Pseudomonas aeruginosa biofilm production on
all three differently textured silicone breast implants
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Figure 4. Frequency of Ralstonia picketii biofilm production in all three
differently textured silicone breast implants
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biofilm production (x* (4) = 18.872, p = 0.001). The results
are shown on Figure 4. Results of x* test were confirmed
with Kruskal-Wallis test, which detected statistical sig-
nificant difference in biofilm production of Ralstonia pick-
etii on all three types of breast implants (x* (2) = 46.366,
p = 0.000). According to Cohen criteria, breast implant
texture has an intermediate influence on biofilm forma-
tion of Ralstonia picketii (0.2867). Mann—-Whitney U test
with Bonferroni correction alpha confirmed that bacteria
Ralstonia picketii produce statistically more biofilm on
silicone breast implants in Group 1 compared to Group 3
(U =105, p=0.694) and in Group 2 compared to Group 3
(U =52, p =0.000). Finally, biofilm of Ralstonia picketii
is produced more on implants in Group 2 compared to
Group 1 (U =270, p = 0.000).

DISCUSSION

Breast implant surgery is one of the most common proce-
dures in plastic and reconstructive surgery. Even though
it has a high satisfaction rate, infrequent complications do
happen. The most common complication is CC with the
incidence of 8-50%, while the sincerest one is BIA-ALCL
(4, 8].

The etiology of CC is still not known; however, many
papers have been discussing it. [16-19]. Del Pozo et al. [17]
found more bacteria on implants that were taken out due
to the CC compared to those that were extracted for some
other reason. Tamboto et al. [18] proved, in his in vivo
experiment, that pocket inoculation with Staphylococcus
epidermidis before positioning the implant increases
the risk of CC four times [18]. Pocket inoculation with
Staphylococcus epidermidis provokes CC in 80% of im-
plants, while contracted capsules have 25% more bacteria
compared to noncontracted, as published by Jacombs et
al. [7]. Bergmann et al. [19] published an article detecting
thicker capsule around those implants that were previously
contaminated with Staphylococcus epidermidis.

Hu et al. [8] suggest that BIA-ALCL can arise as a
consequence of chronic infection, such as chronic infec-
tion can be a cause for gastric lymphoma development in
patients with Helicobacter pylori [20]. On experimental
model in vivo, they detected more lymphocytes infiltrate
on textured implant surfaces compared to smooth surfaces.
Furthermore, in that infiltrate T lymphocytes predomi-
nated in contrast to B lymphocytes, while polyurethane im-
plants had significantly more bacteria than other implants
with textured surfaces. Hu et al. [8] also detected bacteria
Ralstonia spp. in capsules in 80% of patients diagnosed
with BIA-ALCL.

In this study, possibility of biofilm formation of four
different bacteria (S. epidermidis, S. aureus, Pseudomonas
aeruginosa and Ralstonia pickettii) on three different breast
implant surface textures was tested. S. epidermidis was
tested as it the most common identified bacteria found,
not only on the capsule but also on the implant itself, in pa-
tients with CC [10]. S. aureus is a common saprophyte on
human mucosa and can be a virulent cause of sometimes
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sincere infections. Gramm negative bacteria are rare cause
of breast implant infections, but nevertheless P. aerugi-
nosa was found to be the second most common cause of
these infections and therefore was tested in this study [12].
Finally, Ralstonia pickettii was chosen as it was found in
80% of capsules in patients diagnosed with BIA-ALCL [8].

Cheesa et al. [10] tested the virulence and biofilm for-
mation possibility of S. epidermidis and S. aureus taken
from breast implants during the routine implant exchange
or due to the complications. They found out that those
bacteria were significantly stronger producers of biofilm
compared to its controls. Prolonged incubation and bio-
film formation allow them longer survival during time. S.
epidermidis has an ability to produce slime which enhances
attachment to different surfaces, and which act as a ce-
ment for other bacteria. Also, S. epidermidis is responsible
for coagulase negative nosocomial infections, specifically
infections on different implanted devices [3]. Presence of
bacteria without signs of infection cause subtle inflam-
matory response and is called subclinical infection [21].

Since bacteria in biofilm are immersed in matrix, com-
mon swabs from infected surfaces are not sufficient for
microbial detection. Those swabs are often negative. For
biofilm detection on different surfaces, there are a few
available methods [22]. Still, the most spread method in
use today is sonification process. Even precise, this method
besides providing information of biofilm presence and its
intensity does not give any other information like number
of bacteria [22]. Besides sonification, for biofilm detec-
tion electron microscopy, polymerase chain reaction and
fluorescent in situ hybridization are being used. However,
most of those methods are not easily reachable since they
are found in specialized laboratories for biofilm research.

In his experiment, Rieger et al. [23] did sonification
of whole protheses. Pajkos et al. [11] used only pieces
of protheses (2 x 2 cm) as it was done in this study, but
they also expected the samples with electron microscopy.
According to their research, sonification process detected
only one sample which was negative for biofilm, while elec-
tron microscope found biofilm on that sample [11]. In
experiment conducted by Jacombs et al. [7], on four from
six mini silicone breast implants installed into pigs, no bio-
film was seen with electron microscopy, while sonification
method showed its presence. Tamboto et al. [18] counted
only biofilm identified with electron microscopy. In this
study, for biofilm detection traditional method was used,
concerning sonification process, bacterial growth and its
identification with standardized microbiological proce-
dures. Furthermore, the experiment was done on samples
sized 1 x 1 cm, derived from capsules of three differently
textured breast implants with pore sizes 70-150 um, 50—
900 um and 13 um. Using particles from breast implant
capsules is not new. Pajkos et al. [11] used samples sized
2 x 2 cm, some authors used samples 1 x 1 cm and others
even smaller 5 x 5 mm [3, 14].

Up till now, many studies have been published which ex-
amine the possibility of biofilm formation on different sur-
faces, but not so many on silicone breast implants [9]. Most
studies compare biofilm formation on textured and smooth
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implants. In 1989, Sanger found with electron microscopy
not only bacteria in pores of polyurethane implants but also
in irregularities of smooth implants explanted for different
reasons [24]. In study by Jacombs et al. [7], 20 times more
bacteria were found in vivo and 72 times more in vitro, at-
tached on textured breast implants compared to smooth.
However, they did not specify which textured implant they
used [8]. Del Pozo et al [17] examined bacterial cultures
from contracted capsules and from implants itself explanted
for different reasons. Majority were textured implants. In
more than half of CC positive cultures were diagnosed on
implants with sonification process.

Today, there are plenty of producers and production
technologies of breast implants, so it is not enough to say
only “textured” implants rather to precisely define texture.
In 2016, Atlan et al. [25] compared characteristics of three
differently textured implants with electron microscopy;,
X-ray microtomography and mechanical microscopy and
found huge differences in surface textures which can re-
flect on clinical course. Abramo et al. [26] divided tex-
tured implant: on microtextured with open pores (Biocell®,
McGhan) (600-800 um) and depth (150-200 um), and
microtextured (Siltex®, Mentor) which have uniformly dis-
tributed wavy texture with open pores (70-150 pm) and
depth (40-100 um). A few years ago, implant with pore
diameter 13 um were produced, which according to Barr
et al. [27] would be called mesotexture, but according to
Maxwell intermediate texture [28].

Histologic studies show differently oriented collagen
fibers in capsules around textured and smooth implants
[24]. These fibers are intersected around textured implants,
therefore lowering the incidence of CC as is shown in study
by Stevens et al. [2] conducted among 5000 patients. The
importance of textured surface is lowering the possibil-
ity of CC and anatomic implant rotation. However, the
disadvantage is that they allow for more bacterial adhe-
sion and biofilm formation [8, 29]. This is due to the fact
that textured implants have more total surface area than
smooth implants. Danino et al. [30] found quantitative
increase in biofilm formation when bacterial count ex-
ceeds 2000 organisms per mm?* and since macrotexture
keeps more bacteria, it is no wonder that there is more
biofilm formation. However, it is not only the texture that
it is responsible for this phenomenon but the composi-
tion of capsule itself. Bacteria adhere easily to hydrophobic
surfaces as it is case with elastomer. Hydrophilic surfaces
lower bacterial count on the implant surface and contribute
to apoptosis of inflammatory cells. Roughness of implant
texture increase the contact angle with bacteria and lower
the degree of wetness of hydrophobic surfaces, therefore
allowing easier bacterial adhesion [25].

On the other hand, in vivo studies show different ef-
fects of bacterial contamination of macrotextured implants
and effects of texture as a whole. Even though Jacombs
et al. [7] found in their study more bacteria on textured
implants compared to smooth ones, higher incidence of
CC was not found around textured implants. She postu-
lated hypothesis that there must be critical level of biofilm
colonies, which, when exceeded, lead to CC. Furthermore,
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this concentration is not dependent on surface texture.
Bergamann et al. [19] made an experiment on the rats,
which were implanted with textured implants and those
covered with polyurethane foam. Half of the implants were
contaminated with S. epidermidis. They expected the in-
cidence of CC, histologic composition and possible infec-
tion. Even though they found significantly more inflam-
matory cells in capsules around polyurethane compared
to smooth implants, this higher number did not correlate
with bacterial contamination. Their results show thicker
capsule around those implants (either textured or polyure-
thane) that were previously contaminated. Furthermore,
they found significantly more T lymphocytes in both con-
taminated and non-contaminated polyurethane implants
in contrast to textured one [19]. This would mean that
texture itself would promote host inflammatory response,
which, according to Hu et al. [8] can be one of the rea-
sons for development of BIA-ALCL. In their multicentric
study, Rieger et al. [23] observed capsules and implants
extracted for whatever reason. They found out that bacte-
rial contamination, confirmed with sonification method,
contribute to intensity of CC but does not correlate with
implant texture. Texture has higher influence on histo-
logic capsule composition [19]. It is speculated that mac-
rotextured implants, which usually have pores larger than
cell size, influence the intensity of foreign body reaction
therefore helping the tissue ingrowth on its surface and
contribute to double capsule formation and late seroma
accumulation. This is not the case with micro textured
and meso textured implants [27].

In this research, three differently textured implants (70-
150 um (SILTEX, Mentor); 50-900 pm (MESMO*sensitive,
Polytech Health & Aesthetics GmbH,); and 13 um
(SilkSurface, TrueMonobloc®, Motiva, Establishment Labs
S.A.) were used. These implants are found at the moment
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on the market in our country and are used most often.
Possibility of biofilm formation on these implants in vitro
was examined. Results show that all examined bacteria (S.
epidermidis, S. aureus, P. aeruginosa and Ralstonia pickettii)
form statistically more biofilm on implants with pore sized
50-900 um compared to pores 70-150 pm and compared to
pores 13 pm, as well as on implant with pores 70-150 pm
compared to 13 pm (p = 0.000). The only exception is
Pseudomonas aeruginosa where no statistical difference was
found in biofilm production on implants with pores 70-150
pm compared to those with pores 13 um (p = 0.694).

CONCLUSION

In this experiment, it is shown that different implant sur-
face texture influences different potential for biofilm for-
mation of examined bacteria, which are most commonly
found in contracted capsules and in capsules in patients
who developed BIA-ALCL. Since bacterial contamination
occurs most probably during the implant placement, fur-
ther studies would be needed to identify which irrigation
protocol would be recommended for each bacterium and
texture.
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YTUUaj TEKCTYpe CUAMKOHCKUX MMNIAHTaTa 3a A0jKY Ha popmuparbe 6aKkTepujcKor

6buodpunma

Mapwuja MapuHkosuh', Jenena Hukonuh', Bepa lycman? MnageH JosaHosuh', Mpegpar Pawosuh?
'YHusep3utet y HoBom Capy, MeauumHcki dakyntet, KnuHuukm LieHTap BojBoanHe, KnuHuKa 3a nnactuyHy 1 peKOHCTPYKTUBHY XMpPYPrujy,

Hosw Cag, Cpbuja;

2Ynuep3utet y Hosom Cagy, MegnunHcku dakyntet, MHCTUTYT 3a jaBHO 3apaBsbe BojsoguHe, LienTtap 3a mukpo6uonorujy, Hosu Cag, Cpbuja;
3YHuBep3uTeT y HoBom Cagy, MeanumHckn dakynteT, KnnHnukm LeHTap BojsogyHe, KnuHika 3a opTonefcky XMpyprujy v Tpaymatonorujy,

Hosw Cag, Cp6uja

CAXETAK

YBog/LUnm HajsaxkHuju GakTop pu3snKa 3a HacTaHak Kancynap-
He KOHTPaKType 1 aHamnacTMyHor numpoma Bennkux henvja
YAPYXKEHOT Ca CUIIMKOHCKM UMMAaHTaTMMa 3a A0jKY je CynKkiu-
HMuKa MHPeKLWja, Koja ce aeduHMLLE Kao O[roBOP OpraHMn3Ma
Ha NprcycTBO 6roduIMa Ha NOBPLUMHU MMMJIaHTaTa.

Linm paga je 6uo pa ce ncnmta moryhHoct dopmmparsa briodun-
Ma YyeTnpy pa3nuumte baktepuje (Staphylococcus epidermidis,
Staphylococcus aureus, Pseudomonas aeruginosa v Ralstonia
picketti) Ha TPV Pa3NNUNTO TEKCTYpUCaHa CUMKOHCKA M-
nnaHTaTa 3a AojKy (Siltex, Mentor, Benuuuxa nopa 70-150 um;
MESMO¢®sensitive, Polytech, BennunHa nopa 50-900 um wn
SilkSurface, Motiva, BenuunHa nopa 13 um) y in vitro ycnosuma.
MeTope Y3opum (BennumHe 1 X 1 cm) Kancyna CUANKOHCKUX M-
niaHTaTa 3a AojKy Cy NofesbeHn y TpU rpyne npema TeKCTypy.
Mocne ctepunusauyuje, 30 y3opaka 13 CBake rpyne KOHTamm-
HMpaHo je ca 100 ul ncnutmeaHor 6akTepmjckor byjoHa, nocne
yera je ycneguna nHky6aumja Koja je foBena o popmMmupatba

DOI: https://doi.org/10.2298/SARH211012065M

6rodunma. 3a Tectpare moryhHocTn dopmrpara brodunma
KopuwheHa je MofMdUKOBaHa TEXHMKA Ca MUKPOTUTAPCKUM
nnoyama no CrenaHosuhy.

Pesyntartm CBe YeTnpu ucnutrBaHe 6akTepuje (S. epidermidis,
S. aureus, P. aeruginosa v Ralstonia pickettii) Buwwe cy dopmupane
6r0duUNM Ha MMNaHTaTMMa ca nopama 50-900 um y ogHocy
Ha MMMaHTaTe ca BennymHom nopa 70-150 um n 13 um. Cra-
TWUCTWYKa 3HaYajHOCT je yTBpHeHa y dopmupary 6riodunma Ha
MMNAaHTaTMa ca BennynHom nopa 70-150 um y ogHocy Ha
oHe ca nopama 13 um. JeguHun n3ysetak je 6mo P. Aeuruginosa,
KOjU HMje MoKa3ao 3HauajHy pasnuky y dopmmparsy Guodunma
Ha uMnnaHTaTMma ca nopama sennumHe 70-150 umwn 13 um.
3akibyuak Y Ly npeseHLyje popmmpatra brodunma u cnep-
CTBEHVIX KOMMIIMKaLmja Tpebano 61 KopUCTUT MUKPOTEKCTY-
pu1CaHe 1 HaHOTEKCTYpUCaHe CUAMKOHCKE UMMaHTaTe 3a [OjKY.
KmbyuHe peun: 6riodunm; agxesmja 6aktepuja; nHobeKumje y3op-
KOBaHe yrpafilbOM NpoTe3a; UMMNaHTaT/ 3a AOjKY; CUIIMKOHCKN
enactomep
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SUMMARY

Introduction/Objective The aim of this study was to evaluate the outcome of corneal collagen cross-
linking (CXL) in patients with progressive keratoconus.

Methods This retrospective single-centered interventional study included 52 eyes of 41 patients who
underwent epithelium-off CXL procedure at the age > 18 years. Corneal tomography data, uncorrected,
and best spectacle-corrected distant visual acuity (UDVA and CDVA, respectively) were analyzed at
baseline and postoperatively over the initial 12-month period. In addition, the natural course of corneal
tomographic changes was demonstrated at one, three, six, nine, and 12 months after the CXL procedure.
Results At one year, mean UDVA improved significantly from 0.15 + 0.22 (0.3 min - logMAR - 0 max
logMAR) at baseline to 0.06 + 0.09 logarithm of minimum angle resolution (logMAR) (0.1 min logMAR
- 0 max logMAR) (p = 0.024). Mean CDVA was 0.45 + 0.39 0.45 + 0.39 logMAR (0.8 min logMAR - 0 max
logMAR) at baseline and 0.06 + 0.13 logMAR (1 min logMAR - 0 max logMAR) at one year (p = 0.039).
Maximum keratometry showed a significant flattening of 1.36 D £ 1.53 D (p = 0.0032) at one year after
CXL. Minimum keratometry significantly decreased with a mean change of 1.15 + 1.20 (p = 0.011). Mean
anterior and posterior best fit sphere (ABFS and PBFS, respectively) remained stable during the entire
follow-up period. Mean reduction of corneal thickness after CXL was 47 + 61 pm (p = 0.003). At one year,
29 (56%) eyes showed K max regression, 22 (53%) showed stabilization, and one (2%) showed progres-
sion. Spearman correlation coefficients were calculated to assess the correlation between difference
in preoperative corneal thickness (CT), in posterior elevation corneal thickness (PECT), and minimum
corneal thickness, ACT (PECT — minCT) and radius difference Ar (r1-r2). Spearman rs > 0.3 proved statisti-
cal significance and correlation.

Conclusion In our study, CXL effectively prevented progression of keratoconus in 98% of eyes at one
year, while improving visual acuity. The effect of CXL can be evaluated at the earliest after six months;
at that time, the stability of the corneal shape was provided by following the CXL procedure. The main
limitation of this study is the small number of patients included.
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INTRODUCTION

Keratoconus (KC) is an asymmetric, bilateral,
progressive ectatic disorder, which leads to cor-
neal thinning and protrusion. Reduced visual
acuity occurs because of induced progressive
myopia, irregular astigmatism and scarring.
KC typically appears in the teenage years and
progress until the fourth decade of life [1, 2].
The origin of this corneal ectatic disorder was
believed to be multifactorial with an autosomal
recessive or dominant pattern of inheritance
[3, 4]. It can arise as an isolated condition or as
a result of genetic predisposition triggered by
environmental factors. KC is commonly associ-
ated with atopy, Down syndrome, eye rubbing
habit, and the use of contact lenses [3, 5, 6]. The
disease is widespread, with an annual incidence
of approximately 1 in 2000, and a prevalence of
54.5 cases per 100,000 population [7].
Conservative treatment modalities, such
as spectacles and gas-permeable rigid con-
tact lenses become insufficient for visual

rehabilitation in advanced stages of KC. Thus,
it is important to diagnose KC as early as pos-
sible. The introduction of corneal collagen
cross-linking (CXL) significantly reduced the
need for corneal transplantation, which is usu-
ally required in advanced stages of KC [5].

Corneal crosslinking was introduced by
Wollensak et al. [7], to slow down or stop the
progression of KC. This process also occurs
physiologically with aging. Spoerl and Seiler
developed photochemical CXL with riboflavin
(vitamin B,) and ultraviolet A (UVA) (370 nm)
[7]. Upon excitation by UVA, photosensitizer ri-
boflavin generates reactive oxygen species. These
free radicals induce formation of additional co-
valent bonds between collagen molecules result-
ing in corneal stiffening. Riboflavin also protects
deeper ocular structures including endothelium,
lens, and retina from UVA damage [8].

The main aim of CXL is to increase cor-
neal biomechanical stability in keratoconic
eyes. Wolensak et al [9] reported an increase
in corneal rigidity of the human cornea by up
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to 300% after CXL. Stiffening of the cornea flattens the
corneal apex and may improve uncorrected visual acu-
ity, whereas changes in corneal symmetry may lead to the
improvement of corrected visual acuity.

The aim of this study was to report visual and tomo-
graphic outcomes of standard CXL procedure for pro-
gressive KC in Serbian patients treated at a single corneal
surgical center. In addition, natural course of tomographic
changes across the initial 12 months after CXL was dem-
onstrated.

METHODS
Patients and methods

This retrospective single-center study included 52 eyes of 41
patients at the age > 18 years, who underwent standard cor-
neal CXL treatment for progressive KC between November
2014 and November 2017. All the patients were followed
up for at least one year. The study was performed in adher-
ence to the tenets of the Declaration of Helsinki, and the
institutional and informed consent regulation of the Clinic
for Eye Diseases, University Clinical Center of Serbia.

All the patients underwent complete eye examination
at all follow-ups including visual acuity measurement
(Snellen chart), slit-lamp biomicroscopy, and corneal to-
mography. The following data were analyzed from medical
records: uncorrected and corrected distant visual acuity
and corneal tomography. These data were obtained at
baseline (before CXL), one month, three, six, nine, and
12 months after the CXL procedure. Visual acuity was con-
verted to logMAR values for statistical analysis.

Corneal tomography was performed using the Orbscan
Topography System (Orbscan II, Bausch and Lomb,
Rochester, NY, USA). The following parameters were
analyzed: maximum keratometry (K max), minimum
keratometry (K min), simulated keratometry (Sim K),
posterior elevation height (PEH), anterior and posterior
best fit sphere values (ABSF and PBFS, respectively), radius
of ABFS (ABFSr) and PBFS (PBFSr). Corneal thickness
was estimated in two spots including corneal thickness in
the spot of the highest posterior elevation (PECT) and the
spot of minimum corneal thickness (MCT). The position
of these two spots was determined as the radius from the
corneal apex (PECT-r1 and MCT-r2, respectively).

Changes in K max were defined as K max regression
(> 1 D decrease in K max), K max stabilization (< 1 D
change in K max), and K max progression (> 1 D increase
in K max) in comparison with baseline values (before the
CXL procedure) as described by Koller et al. [10]. In our
study, this was also applied for changes in K min values.
The main limitation of this study is small number of pa-
tients included.

Surgical procedure

Standard epithelium-off (Dresden) CXL procedure was
performed as previously described by Wollensak et al. [7].
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Central 9-mm epithelium was removed by mechanical de-
bridement. Isotonic 0.1% riboflavin-20% dextran solution
(10 mg riboflavin-5-phosphate in 10 ml dextran solution)
was administered topically at intervals of two minutes for
30 minutes. Slit lamp examination was used to confirm
riboflavin absorption throughout the corneal stroma and
anterior chamber. Then, central cornea was exposed to
UVA irradiation (365 nm) for 30 minutes using a UV light
lamp ( Intacs XL corneal crosslinking system, Addition
Technology, Des Plaines, IL, USA) at irradiance of 3 mW/
cm? and 5.4 J/cm? total energy dosage. During UVA ex-
posure, isotonic riboflavin was administered every two
minutes. Postoperatively, ofloxacin eye drops four times a
day (quid) for one week, fluorometholone eye drops quid
with taper for one month, and artificial tears quid for six
months were administered. Therapeutic soft contact lens
was applied until complete reepithelization of the cornea.

Statistical analysis

The values are expressed as mean * standard deviation in
the tables and graphs. To explore normal distribution, a
Shapiro-Wilk analysis was performed. Data obtained from
preoperative and postoperative follow-ups were compared
using the analysis of variance (ANOVA). Spearman cor-
relation coefficients were calculated to assess the correla-
tion between difference in preoperative corneal thickness,
in PECT and MCT, ACT (PECT - min CT) and radius
difference Ar (r1-r2). Spearman rs > 0.3 proved statisti-
cal significance and correlation. The level for statistical
significance was set as less than 0.05 (p < 0.05) and high
statistical significance as less than 0.01 (p < 0.01). Statistical
analysis was performed using PASW Statistics, Version
18.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

In this retrospective study, 52 eyes of 41 patients with
progressive KC were included. All the patients underwent
standard epi-off CXL procedure. Thirty (73.17%) patients
were male and 11 (26.83%) were female. Mean age at the
time of surgery was 25.28 + 5.71 years. All the patients
have been followed up for at least one year.

Uncorrected and corrected distant visual acuity

Mean UDVA improved significantly from 0.15 + 0.22
logMAR at baseline to 0.06 + 0.09 logMAR at one year
(p = 0.024). Mean spectacle CDVA was 0.45 * 0.39 log-
MAR preoperatively and 0.06 + 0.13 log MAR at one-year
follow up (p = 0.039).

Corneal tomography

Maximum keratometry value significantly decreased 12
months after CXL with a mean change of 1.36 £ 1.53 D
in comparison with preoperative value (p = 0.0032).

Significant flattening of K max value was observed at six
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was found in 29 eyes (55.76 %). Stabilization of K max
(AK max < 1 D) was observed in 22 eyes (42.31%).
Interestingly, K min regression, as demonstrated in
Table 2, was documented in 29 eyes (55.76%), whereas
stabilization of the flatter meridian at one year was
observed in 21 eyes (40.38%). Progression of KC, with
an increase in both meridian, K max and K min, was
found in one eye (1.92 %) (Table 2).

The baseline and follow-up measurements showed
that both ABFS and PBFS values remained stable af-
ter CXL treatment (p > 0.05) (Table 1, Figure 3). As

Figure 1. Changes in K max, K min, and Sim K over one-year follow-up

period;

Sim K - simulated keratometry; K min — minimum keratometry; K max - maximum

keratometry

Table 1. Preoperative and postoperative one-year tomographic values and

their statistical significance

presented in Figure 4, compared with the baseline, the
mean radius of both anterior and posterior BFS in-
creased at six-months follow-up; however, this change
was not statistically significant (p > 0.05). There was
also no statistically significant difference between
mean preoperative and postoperative posterior el-

evation height values until the end of the follow-up

Parameter Preoperative Postoperative (1 year) p

SimK 445+25 43+24 >0.05
K'max 51156 496+53 0.003
K'min 46.7 £ 4.6 454 +4.7 0.011
ABFS 43.92+1.98 43.6 £2.09 >0.05
PBFS 552+3.2 55.6+2.9 > 0.05
ABFSr 7.7+03 78+04 >0.05
PBFSr 6.1+£04 6.1+£0.3 >0.05
PEH 0.1+0.05 0.14£0.1 >0.05
PECT 432.1 £58.5 3929+71.7 0.003
MCT 423.5+60.62 379.7 £743 0.001
r1 (PECT) 1+04 1.6+£0.5 >0.05
r2 (min CT) 09+04 09+0.5 >0.05

K max — maximum keratometry; K min — minimum keratometry; Sim K - simulated
keratometry; PEH — posterior elevation height; ABSF - anterior best fit sphere; PBFS -
posterior best fit sphere; ABFSr — radius of ABFS; PBFSr - radius of PBFS; PECT — corneal
thickness in the spot of highest posterior elevation; MCT - minimum corneal thickness;
r1 - radius in PECT; r2 - radius in MCT; min CT - corneal thickness in the spot of the

thinnest cornea

Table 2. Changes in Kmax and Kmin and their correlation at one year follow-

up period
AKmax > 1D| | AKmax < 1D | AKmax > 1D1
AKmin> 1D} 26 (50%) 3 (5.76%) 0 29 (55.76%)
AKmin< 1D 3(5.76%) 18 (34.61%) 0 21 (40.38%)
AK'min > 1D? 0 1(1.92%) 1(1.92%) 2 (3.84%)
29 (55.76%) 22 (42.31) 1(1.92%)

AK max - change of maximal keratometry; AK min — change of minimal keratometry

period (Table 1).
Pachymetry

Mean values of corneal thickness in the highest pos-
terior elevation spot (PECT) and in the spot of the
thinnest cornea (MCT) at baseline at all follow-ups
are shown in Table 1 and Figure 3. These measure-
ments of corneal thickness were highly statistically
decreased after CXL procedure during the entire
follow up period (p < 0.01) (Figure 5 and Table 1).
Furthermore, as shown in Figure 3, there was no
significant difference in mean corneal thickness
between these two spots following CXL procedure
(p > 0.05). Mean radius values in the spot of the
lowest corneal thickness (rl) and in the spot of the
maximum posterior elevation height (r2) were not
significantly different at any of the follow-ups as well
(p > 0.05) (Table 1). However, statistically significant
difference in corneal thickness between these two
spots was observed at baseline in cones with mis-
matched position of minimum CT and maximum
PEH, (p < 0.001). Preoperative difference in cor-
neal thickness in these spots was in high correlation
with the difference in their radius from corneal apex
(Spearman rs = 0.3).

months follow up (p = 0,0108) and remained stable after-
wards (Figure 1, Table 1).

Furthermore, K min value significantly decreased with
amean change of 1.15 + 1.20 D at one year after CXL pro-
cedure (p = 0.011). A significant improvement of K min
was observed at nine months (p = 0.036) and remained
statistically significant until the end of the follow-up period
(Table 1, Figure 1).

The mean Sim K values showed statistically significant
steepening at one month after CXL (p = 0.016), becoming
not statistically significant after the third month until the
end of the follow-up period (Table 1, Figure 1).

K max regression at one-year follow-up, with corneal
flattening > 1 D in comparison with preoperative value,

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):445-450

DISCUSSION

The effectiveness and safety profile of standard epitheli-
um-off CXL procedure in halting the progression of KC
has been already demonstrated [11]. Cornel CXL using
riboflavin as photosensitizer and UVA light increases bio-
mechanical stiffening of the keratoconic corneas as well
as its resistance to collagenase activity. The effect of CXL
is limited to the anterior 300 pm [7, 9, 12].

The procedure stimulates corneal remodeling while ef-
fectively prevents KC progression. This is usually accompa-
nied by an improvement in visual acuity and topographic
indexes. The efficacy of CXL procedure in the majority of
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while improving visual and refractive outcomes at one
year after CXL procedure [8, 11, 13]. Natural course of
topographic changes after CXL is important for proper
visual rehabilitation. Better spectacle correction and
contact lens tolerance following CXL was observed in
our and similar studies [13, 14, 15]. In addition, it is
of particular interest to evaluate treatment response
after CXL at different time points.

Significant worsening of topographic values at one

MONTH 0 MONTH 1 MONTH 3 MONTH 6 MONTH 9

month followed by flattening until six months was

Figure 2. Changes in ABFS and PBFS over one-year follow-up period;
ABFS - anterior best-fit sphere; PBFS - posterior best-fit sphere

observed in our patient cohort. Interestingly, there
was a plateau between six and 12 months. This was
also shown in the study by Chang and Hersh [16].

- .
- - - - -~ - - - - ——— -

6.1 6.1 6.2 6 6.1

O B N W & U O N ® ©
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However, continual improvement in K max with long-
term flattening was also reported in some studies [17].

The trend observed in the natural course of post-
operative keratometry allows us to evaluate cross-
linking efficacy at six to 12 months. In our study;,
KC progressed in one eye (2%) after receiving CXL.
Progression of KC, defined as an increase in K max
of 1 D over the preoperative value, has been reported
after CXL procedure ranging 8.1-33.3% of cases [18].

According to the Global Consensus KC, KC pro-

gression is defined by “a consistent change in at least

Figure 3. Changes in radius of anterior and posterior best fit sphere over  two of the following parameters where the magnitude

one-year follow-up period;
ABFSr — anterior best fit sphere radius; PBFSr — posterior best fit sphere radius

of the change is above the normal noise of the testing
system: steepening of the anterior or posterior cor-

PECT —@—minCT
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neal surface and thinning and/or an increase in the
rate of corneal thickness change from the periphery to
the thinnest point” [19]. However, due to the natural
changes in tomographic indices after CXL, there is still
no clear consensus for defining KC progression after
CXL. Corneal thinning has been observed in cross-
linked corneas in our and similar studies [15]. We also
observed a significant decrease of corneal thickness in
both spots, maximum PEH and MCT, during one-year
follow-up. This is in line with other studies [20]. Mean
corneal thickness in both points, PEH and MCT, was
the thinnest between three and six months with sub-
sequent improvement until the end of the follow up;
however, corneal pachymetry remained significantly

Figure 4. Changes in pachymetry values over one-year follow-up;

decreased at one-year follow-up [8].

PECT - corneal thickness in posterior elevation spot; min CT - corneal thickness in Steepening of the anterior and posterior corneal

the spot of the thinnest cornea

studies is determined by comparing pre- and postoperative
K max values. Thus, maximum keratometry parameter is
currently the standard in evaluating the efficacy of CXL
for progressive KC [11, 12, 13].

In our study, standard CXL procedure halted KC pro-
gression in 98% of eyes at one-year follow-up with an av-
erage of 1.36 D decrease in K max. Nonetheless, it seems
that the evaluation of both K max and K min gives better
insight into postoperative regularization of the anterior
corneal surface following CXL. Here, we demonstrated
that 85% of cross-linked patients developed flattening of
both orthogonal meridians as well. This was associated
with a significant improvement in UCDVA and CDVA.
Some other studies have also reported a decrease in K max

‘ DOI: https://doi.org/10.2298/SARH200731062P

surface has been generally considered a sign of KC

progression in untreated patients. Interestingly,
Sedaghat et al. [20] showed that ABFS had not been
changed significantly after CXL, but posterior BFS in-
creased six months postoperatively, and remained stable af-
terwards. In contrast, Grewal et al. [21] reported neither of
BES changes following CXL. Likewise, in our study, there
was no significant change in ABFS and PBFS mean values
during the initial 12 months after CXL. Furthermore, mean
values of posterior elevation height remained stable during
the follow up period. These data indirectly indicate biome-
chanical corneal stability in keratoconic eyes after receiving
CXL procedure. We also demonstrated regularization of
corneal shape following CXL; baseline difference in mean
preoperative radius between the spot of maximum PEH
and the spot of minimum CT was lost following CXL.

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):445-450
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CONCLUSION

In summary, here we reported visual and tomographic
outcomes of CXL for progressive KC in Serbian patients
treated at a single corneal surgical center. Standard CXL
procedure effectively halted KC progression in 98% of eyes
at one-year follow-up. We also confirmed efficacy of CXL
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in regularisation of anterior corneal geometry while im-
proving visual acuity. The effect of CXL can be evaluated
at the earliest after six months, at which time the stability
of corneal shape is the result of the natural course of topo-
graphic changes following CXL procedure.

Conflict of interest: None declared.

20.

21.

Patienten mit progredientem Keratokonus an der Universitéts-
Augenklinik Tibingen [Long-term experiences with corneal
crosslinking in patients with progressive keratoconus at the
University Eye Hospital in Tiibingen, Germany]. Ophthalmologe.
2020;117(6):538-45. [DOI: 10.1007/500347-019-00982-w]

Tiveron MC Jr, Pena CRK, Hida RY, Moreira LB, Branco FRE,
Kara-Junior N. Topographic outcomes after corneal collagen
crosslinking in progressive keratoconus: 1-year follow-up. Arq Bras
Oftalmol. 2017;80(2):93-6. [DOI: 10.5935/0004-2749.20170023]
[PMID: 28591281]

Eslami M, Ghaseminejad F, Dubord PJ, Yeung SN, lovieno A.
Delayed Topographical and Refractive Changes Following Corneal
Cross-Linking for Keratoconus. J Clin Med. 2022;11(7):1950.

[DOI: 10.3390/jcm11071950] [PMID: 35407560]

Hoyek S, Arej N, El Rami H, Saba P, Antoun J. Corneal flattening
following collagen crosslinking for keratoconus: Findings at 5-year
follow-up. Eur J Ophthalmol. 2020;31(4):1525-31.

[DOI: 10.1177/1120672120964080] [PMID: 33135484]

Chang CY, Hersh PS. Corneal collagen cross-linking: a review of
1-year outcomes. Eye Contact Lens. 2014;40(6):345-52.

[DOI: 10.1097/ICL.0000000000000094] [PMID: 25343263]
Vinciguerra R, Pagano L, Borgia A, Montericcio A, Legrottaglie EF,
Piscopo R, et al. Corneal Cross-linking for Progressive Keratoconus:
Up to 13 Years of Follow-up. J Refract Surg. 2020;36(12):838-43.
[DOI: 10.3928/1081597X-20201021-01] [PMID: 33295997]

Shalchi Z, Wang X, Nanavaty MA. Safety and efficacy of epithelium
removal and transepithelial corneal collagen crosslinking for
keratoconus. Eye (Lond). 2015;29(1):15-29.

[DOI: 10.1038/eye.2014.230] [PMID: 25277300]

Gomes JA, Rapuano CJ, Belin MW, Ambrdésio R Jr; Group of
Panelists for the Global Delphi Panel of Keratoconus and Ectatic
Diseases. Global Consensus on Keratoconus Diagnosis. Cornea.
2015;34(12):e38-9. [DOI: 10.1097/1C0.0000000000000623]

[PMID: 26426335]

Sedaghat M, Bagheri M, Ghavami S, Bamdad S. Changes in
corneal topography and biomechanical properties after collagen
cross linking for keratoconus: 1-year results. Middle East Afr J
Ophthalmol. 2015;22(2):212-9. [DOI: 10.4103/0974-9233.151877]
[PMID: 25949080]

Grewal DS, Brar GS, Jain R, Sood V, Singla M, Grewal SP. Corneal
collagen crosslinking using riboflavin and ultraviolet-A light for
keratoconus: one-year analysis using Scheimpflug imaging. J
Cataract Refract Surg. 2009;35(3):425-32.

[DOI: 10.1016/j.jcrs.2008.11.046] [PMID: 19251133]

www.srpskiarhiv.rs



450

Petrovic P. and Stanojlovic S.

Tomorpadcke npoMmeHe HaKOH KOPHEANHOT KONAreHCKOr KPOoC-IUHKUH20 KO,
NPOrpecMBHOTr KEPATOKOHYCA — CTYAM]ja jeaHoroauwer npahemwa

TnaHa Metposuh', CBetnaHa CraHojnosuh'2

'YHVBEP3UTETCKM KNMHUYKM LieHTap Cpbuje, KnnHnKa 3a ouHe 6onectu, beorpag, Cpbuja;

2Ynneepautet y beorpagy, MeanunHcku dakyntert, beorpag, Cpbuja

CAMXETAK

Yeoa/Uusb Linsb oBe cTyauje je aa ce aHanu3npa ncxop KopHe-
anHor Kkpoc-nuHkuHea (KKJ1) kop 6onecHuKa ca nporpecmBHnM
KepaTOKOHYCOM.

MeTop OBa peTpoCneKTBHA jeAHOLIEHTPMYHA CTYAWja UHTep-
BeHLUMje obyxBaTina je 52 oka Koa 41 6onecHUKa, CTapujux o
18 roamHa, Koju cy noaspryy T KKJ1-y ca yknamwarem enutena.
BpepnHocTn KopHeanHe Tomorpaduje, HeKopUroBaHa U KOpuUro-
BaHa BIAHa OLUTPMHA aHaNM3MpPaHy Cy NpeonepaTuBHO Vi TOKOM
12 MmeceL nocTonepaTrBHO. Takohe, MPUPOLHN TOK KOpHeas-
HUX TOMOrpadCKmx NpoMeHa NpuKasaH je jefaH mecel, Tpu,
wecT, geset 1 12 meceum nocsie npoueaype KKJ1.

Pesyntatu Cpeftba KOprroBaHa BUHa OLITPKHA 3HaYajHO ce
nob6osbwana og 0,45 + 0,39 go 0,06 + 0,13 (0,8 MmuH. norMAP
- 0 makc. norMAP) norapntma MUHUMAJHOT yriia pe3onyuuje
(norMAP) HakoH rogunHy gaHa (p = 0,011). Takobhe, 3HauajHO
ce no6osbluana n cpeftba HEKOPUroBaHa BUAHA OLUTPUHA Of
0,15+ 0,22 go 0,06 + 0,09 norMAP (0,3 MmuH. norMAP - 0 makc.
norMAP). MakcrmanHa KepaToMeTpuja MoKasana je 3HayajHo
3apaBmerbe of 1,36 1 + 1,53 [1 (p = 0,0032) roguHy faHa nocne
npoueaype. MmHumasnHa KepatomeTpuja 3HauajHO ce CMatbusa,
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ca npomMeHoMm cpefhe BpeaHoctnoa 1,154+ 1,20 1 (p=0,011).
Cpepnra BpeHOCT fieb/brHe poxHaue nocne npoueaype
cmambuna ce 3a 47 + 61 mukpometapa (p = 0,003). Mocne rogu-
Hy faHa 29 (56%) ounjy nokKasano je perpecujy MmakcumanHe
KepaTomeTpujcke BpeaHOCTY, 22 (42,31%) ctabunusauujy, a jen-
HO (2%) nporpecujy kepatokoHyca. CnMpmMaHOB KoepuLmjeHT
Kopenauwuje je kopuwheH aa 6u ce n3payyHana Kopenauuja
n3mehy pasnuke y npeonepatBHOj AebmbUHY poxraye ([P), y
BeObYHN POoXKHbaYe Ha 3aaH0j enesaumjv (OP3E) n MUHUManHoj
Ae6mrHy poxtbade, AP (OP3E - muH. IP) n pasnuke nony-
npeyHnka Ap (p1-p2), u [OKa3ao je CTaTUCTUYKY 3HauajHOCT 1
Kopenauujy (p > 0,3).

3aKsbyyak Y Halloj CTyaujy nporpecmja KepaTokoHyca eduKac-
HO je cnpeyeHa koA 98% ouujy y3 nobosbllare BUAHE OLITPUHE.
Edekat KKJ1-a MoXxe ce aHanu3npaty HajpaHmje nocse LWwecT me-
ceum ¢ 0631pPOM Ha TO fia ce Tafa NOCTUXKE CTabUNHOCT 06/VKa
poxraue HakoH npoueaype KKJ1. Hajgehu orpaHuuasajyhin
dbakTop oBe cTyayje je Manu 6poj yKIbyueHrx bonecHuKa.

KrbyuHe peun: KopHeanHn KonareHCKn Kpoc-JIUHKUHE; Kepa-
TOKOHYC; KKJ1
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SUMMARY

Introduction/Objective Dry eye is a multifactorial disease with incidence up to 50% in the general
population. It is characterized by a loss of homeostasis of the tear film and accompanied by ocular
symptoms. Ocular Surface Disease Index (OSDI) questionnaire is designed to provide a rapid assessment
of the symptoms. The aim of this study was to evaluate the diagnostic capacity of OSDI.

Methods A prospective, randomized and observational study was conducted at the Clinic for Eye Disease,
University Clinical Center of Serbia, between December 2018 and February 2019. The OSDI questionnaire
was used to rate the severity of dry eye disease. Schirmer | test, tear break-up time test (TBUT), Rose Bengal
test and lid-parallel conjunctival folds (LIPCOF) test were performed as a clinical proof of the symptoms.
Results A total of 27 patients, 15 male (55.4%) and 12 female (44.6%), with mean age of 60 + 15 years
were included in the study. The average value of OSDI score was 26.37 + 23.98 (0-80). Schirmer | test
and Rose Bengal test for the right and the left eye, as well as the TBUT test for the left eye were positively
correlated with OSDI score (Spearman correlation coefficient).

Conclusion OSDI questionnaire is a fast, reliable, and inexpensive test. In our study we have found a
correlation between the OSDI score and other clinical tests, except with LIPCOF test. At this moment,
the questionnaire that could be the gold standard for dry eye disease diagnosis does not exist, therefore

further studies concerning this topic are needed.

Keywords: dry eye; OSDI questionnaire; LIPCOF; Schirmer test; TBUT test; Rose Bengal test

INTRODUCTION

Dry eye is multifactorial eye surface disease,
characterized by the loss of tear film homeo-
stasis and eye symptoms [1]. It is one of the
most frequent reasons for visiting an ophthal-
mologist, so it represents a significant outlay
for the health care system [2]. Most of the
patients have mild symptoms, but sometimes
very complex interventions are necessary to
avoid further progression to corneal ulcer and
conjunctival scaring [3]. Contact lens wear and
refractive surgery can cause a dry eye [4]. In
the etiology of dry eye main factors are tear
film instability, hyperosmolarity, inflammation,
eye surface damage, and neurosensory abnor-
malities [1]. Sjogren syndrome, transplantation
(graft versus host reaction), and aging can also
cause dry eye [5].

Following present knowledge, ocular and
lacrimal inflammation take the main role be-
cause they are making defects of corneal and
conjunctival cells and causing symptoms [1].
What occurs has been proven on the molec-
ular and biochemical level, where it has also
been shown that lower levels of androgen and
higher levels of pro-inflammatory cytokines
followed by the loss of immunologic homeo-
stasis of the lacrimal gland and the eye surface

lead to pathological changes [6]. Neurogenic
mechanisms - loss of innervation and lower
sensitivity — can also cause dry eye [4]. Dry eye
disease is one of the most prevalent ophthalmic
disorders in the general population, which can
go up to 50% in different studies [2].

In the classification of dry eye disease, we
have two large categories: aqueous tear-defi-
cient dry eye (Sjogren syndrome dry eye) and
evaporative dry eye (non-Sjogren syndrome
dry eye) [7]. Aqueous tear-deficient dry eye
implies that dry eye is due to a failure of lac-
rimal tear secretion, and it represents about
10% of all cases. Evaporative dry eye is due to
deficiency in lipid part of tear film, which is
manifested with higher evaporation. The main
cause is Meibomian gland disfunction, and it
represents 85% of all cases [8]. Blepharitis, eye-
lid margin inflammation is a cause, as well as
a consequence, of Meibomian gland disfunc-
tion, but in differential diagnosis we also need
to think of rosacea, atopy, seborrheic dermatitis
and staphylococcal infection [1].

Etiologically important factors in dry eye
disease are female sex and ageing (low levels
of androgen play the main role in Meibomian
gland disfunction) [8]. Except those, impor-
tant factors are also lagophthalmos, decreased
blinking, systemic autoimmune diseases, atopy,
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vitamin A deficiency, and external conditions with low air
humidity [9]. A number of questionnaires have been de-
veloped, and they are in use in combination to help make
a dry eye diagnosis, but none of them, separately, has re-
quired sensitivity and specificity to be a gold standard [10].
The clinical presentation of dry eye disease varies a great
deal, which makes a diagnosis even more difficult. Patients
frequently have unspecific symptoms, such as visual dis-
turbance, ocular discomfort, photophobia, itching, and
irritation. Patients can sometimes experience excessive
tearing due to discomfort. Symptoms do not have a strong
correlation with clinical findings, especially if there is low
pain tolerance [11]. For the purpose of reaching a diag-
nosis, checking severity of the disease, starting treatment
and follow-up, many questionnaires have been made, and
among them are the Dry Eye Questionnaire (DEQ-5) and
the Ocular Surface Disease Index (OSDI) [12, 13].

The OSDI questionnaire has been made by the
Outcomes Research Group at Allergan Inc. in order to
provide fast evaluation of ocular irritation symptoms in
connection with dry eye disease and their impact on vi-
sion [13]. Therefore, the aim of this study was to evaluate
diagnostic capacity the OSDI questionnaire in assessment
of dry eye disease and the severity of the disease relative
to clinical diagnostic procedures.

METHODS

This was a prospective, randomized, and observational
study, conducted at the at the Department of Cornea and
External Eye Disease, Clinic for Eye Disease, University
Clinical Center of Serbia, between December 2018 and
February 2019. Patients were randomized upon the ar-
rival for a clinical examination such as cataract or blepha-
ritis, and had no previous history of dry eye treatment.
Anamnestic characteristics were collected at the beginning
of the study. Participation was voluntary and informed
consent was obtained from each participant. Ethical ap-
proval was obtained from the Institutional Review Board.

The 12-item OSDI questionnaire is a self-administered
questionnaire used to rate the severity of dry eye disease.
Responses to each item were scored on a five-point Likert
scale, where 0 indicates “none of the time”; 1 indicates
“some of the time”; 2 indicates “half of the time”; 3 indi-
cates “most of the time,” and 4 indicates “all of the time”
The OSDI score calculates on the basis of the given for-
mula: OSDI = ((sum of scores for all questions answered)
x 100) / ((total number of questions answered) x 4)). The
OSDI is assessed on a scale of 0 to 100, with higher scores
representing greater disability [14].

For the purpose of this study, additional clinical mea-
sures were performed.

Schirmer | test
The Schirmer I test was used to determine the flow of tears
produced by the tear glands and measures the basal and

reflex secretions of the main and accessory glands. It is
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performed using calibrated, bent strips of non-toxic filter
paper. On the lateral and middle-third of the lower eyelid,
a shorter folded end is attached, in order to avoid irritation
of the cornea. This test is performed without previously
applied anesthesia, and on both simultaneously. The test
length is 5 minutes, and after removing the strips from the
lower eyelids, we measured the amount of wetting of the
paper strips. The limit values of Schirmer I test for dry eye
disease are < 10 mm / 5 minutes [15].

Tear break-up time test

Tear break-up time (TBUT) is a clinical test used to assess
the stability of the tear film. It is performed by instilling a
small amount of fluorescein on the ocular surface of the
lower eyelid, after which the respondent was asked to blink
in order to spread the fluorescein evenly across the surface
of the eye. Then, patient is instructed to keep their eyes
opened, without blinking. Using cobalt blue illumination,
the TBUT is recorded as the number of seconds elapsed
between the patients last blink of an eye and presence of
the first defect in the tear film. The normal values of the
TBUT test are over 10 seconds, and the results below this
value indicate that there is a disruption in the quality of
the tear film [15].

Rose Bengal test

The Rose Bengal test is used to indirectly measure the
presence of reduced tear volume, detecting damaged and
devitalized epithelial cells that have lost the role of creating
tears. The results of this test can be read immediately. On
the surface of the eye, we observe three zones: the cornea,
the nasal, and the temporal part of conjunctival staining.
Points from 0 to 3 are assigned to each of these zones,
depending on whether there is coloring - if there are few
colored dots, lots of colored dots, or if confused zones are
present. The positive result of this test are four or more
points for all three zones combined, with a maximum of
nine points [16].

LIPCOF test

Small folds parallel to the lower lid margin in the infe-
ro-nasal and infero-temporal quadrants of the bulbar
conjunctiva are defined as lid-parallel conjunctival folds
(LIPCOF), and they were first described by Hoh et al. [17].
LIPCOF correlates with reduced mucin production and
with epitheliopathy of the eyelid edge. Using the method
described by Hoh et al., the LIPCOF test graded 0-3, by the
slit lamp examination [17]. According to the comparison
of the number of conjunctival folds with the height of the
normal tear meniscus height there is a scale of grading. In
grade 0, no fold appears; in 1, a single small fold appears,
smaller than the normal tear film meniscus; in grade 2,
multiple folds up to the height of the normal tear meniscus
appear; in grade 3, multiple folds higher than the normal
tear meniscus appear.
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Statistical analysis

Numerical data were presented as an arithmetic mean
and median with corresponding measures of variability
(standard deviation, minimal and maximal value, range).
Categorical data were presented as absolute numbers with
frequencies. Differences of the OSDI questionnaire results
according to sex were analyzed by the Mann-Whitney U
test. Spearman correlation coefficients were calculated to
explore the relationship between the LIPCOF test grade
and the patient’s age. The p-value < 0.05 was considered
statistically significant. Statistical analysis was done using
the IPSS 1.3 program.

RESULTS

A total of 27 patients, 15 male (55.4%) and 12 female
(44.6%), with a mean age of 60 + 15 years (ranging 22-82
years) were included in the study (Table 1).

Table 1. Demographic characteristics of the patients

Sex, n (%)

Male 15 (55.4)
Female 12 (44.6)
Age, mean + SD 60+ 15

The average value of the OSDI score in our study popu-
lation was 26.37 + 23.98, ranging 0-80. The median value
of Schirmer I test was 6 for the right eye (ranging 0-12),
and 3 for the left eye (ranging 0-10). The median values
of the LIPCOF test, the Rose Bengal test, and the TBUT
test are presented in Table 2.

The correlations between the OSDI score and age,
as well as Schirmer I, LIPCOF, Rose Bengal, and TBUT
test results are presented in Table 3. As shown in Table 3,
Schirmer I test results for the right and the left eye were
positively correlated with the OSDI score: rho = 0.639;
p < 0.001 and rho = 0.540, p = 0.004, respectively. Rose
Bengal test (OD rho = 0.458, p = 0.016; OS rho = 0.193,
p =0.334), and TBUT test for the left eye (rho = 0.439,
p = 0.022) were also positively correlated with the OSDI
score (Table 3).

No statistically significant difference was found between
the OSDI score and sex (p = 0.136) (Figure 1). Also, no

0SDI skor

Male Female

Sex

Figure 1. Ocular Surface Disease Index (OSDI) score according to sex

correlation between the age of the respondents and the
OSDI score was found (rho = 0.099, p = 0.623).

DISCUSSION

The results of this study showed that the OSDI score was
positively correlated with Schirmer I, Rose Bengal and
TBUT test results. Also, no statistically significant differ-
ence was found between the OSDI score and sex and no
correlation between the age of the respondents and the
OSDI score. This study is limited by the small group of
patients, so further testing within bigger groups is sug-
gested for better validation of the findings.

The core pathophysiological mechanisms of dry eye are
lower tear production, higher evaporation, or their com-
bination, with tear film hyperosmolarity and eye surface
inflammation [1]. In clinical observation it was found that
patients usually do not meet the criteria of making the
diagnosis of the disease by all the tests, so more classifica-
tions were made, of which the one from Copenhagen is
the most popular. This phenomenon is probably a conse-
quence of multifactorial etiology of dry eye. Copenhagen
criteria include three main factors — changes in the aque-
ous layer (Schirmer), higher level of evaporation (TBUT),
and eye surface defects (Rose Bengal staining) [3]. By us-
ing more tests, the chance of making correct diagnosis is

Table 3. Correlation between Ocular Surface Disease Index
(OSDI) score and age, Schirmer |, lid-parallel conjunctival folds
(LIPCOF), Rose Bengal, and tear break-up time (TBUT) tests

OSDI score
Variable

Table 2. Median test values for Schirmer |, lid-parallel conjunctival folds (LIPCOF), P p

Rose Bengal, and tear break-up time (TBUT) tests Age 0.099 0.623
Test n mean SD | median | minimum | maximum Schirmer OD 0.639 0.001
Schirmer OD 27 5.57 3.03 6.0 0 12 Schirmer OS 0.540 0.004
Schirmer OS 27 4.09 2.95 3.00 0 10 LIPCOF OD 0114 0572
LIPCOF OD 27 0.7 0.77 1.00 0 2 LIPCOF OS 0130 0517
LIPCOF OS 27 0.59 0.64 1.00 0 2 . :
RoseBengalOD | 27 | 189 | 221 | 1.00 0 8 Rose Bengal OD 0458 0.016
RoseBengal OS | 27 | 130 | 12 | 1.00 0 4 Rose Bengal OS 0.193 0334
TBUT OD 27 | 481 | 317 | 5.00 1 10 TBUT OD -0.064 0.749
TBUT OS 27 4.7 3.66 3.00 1 14 TBUT OS 0.439 0.022

OD -right eye; OS - left eye
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rising, but there is no consensus on which combination,
besides best specificity and sensitivity, would cover other
aspects, such as severity, quality of life, and follow-up [3].
To overcome this problem, questionnaires like the DEQ-
5, McMonnies, and the OSDI are added to the battery of
clinical examinations [10].

In this study, in which 27 patients took part, the OSDI
score values match OSDI scores of other studies in this
field. The mean age of patients in our study is slightly
higher than that in other studies [18]. In the literature
overview, we found that the significant correlations be-
tween the OSDI questionnaire and clinical examinations
are common [19]. In general, a positive correlation is most
common between the OSDI score and the TBUT test [19,
20, 21]. The positive correlation between these tests is very
valuable for clinicians in order to easily establish the dry
eye diagnosis and to promptly advise proper therapy.

When we analyzed the LIPCOF clinical test results, we
have found that almost 50% of the patients had negative
results, and just 20% of the patients were positive to this
test, with similar results found by other studies. It is not
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in correlation to positive findings between the OSDI score
and the LIPCOF grade in our study [21]. Further study
of etiopathogenic mechanisms, symptoms, and different
aspects that any single test evaluates, as well as more pa-
tients included, would help in the clarification of these
differences.

CONCLUSION

The OSDI questionnaire is a quick, reliable, and inexpen-
sive test, which is a great tool in the evaluation of the first
symptoms of dry eye disease. In our study, we have found a
correlation between the OSDI score and the most common
clinical diagnostic tests, whereas only the LIPCOF test had
been without statistical significance. A questionnaire for
dry eye disease that could be considered the gold standard
still does not exist — therefore, further studies with greater
number of participants concerning this topic are needed.
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Ucnutusamwe CyBOr OKa — npeAHOCTU YNIUTHUKA UHAEKCa 6onectu npeamwe

NnoBpLUUHE OKAa Ca KAIMHUYKMUM TeCTOBMMA

Tatba Kane3nh'?, MeaHa Bykosuh'?, BegpaHa lNejun?, CetnaHa CraHojnosuh'?, Hemara Kapamapkosuh?, lnjaHa Pucummh'?,

Mapwuja boxuh'? Anekcanapa PagocasbeBuh'2
'YHuep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

2YHNBeP3UTETCKI KNUHUYKM LieHTap Cpbuje, KnuHuka 3a ouHe 6onectu, beorpag, Cpbuja;
3YHnBep3UTETCKI KNUHUYKM LieHTap Cpbuje, KnuHuKa 3a ruHekonorujy 1 akywwepctso, beorpag, Cpbuja;
*YH1Bep3uTeTCKM KNMHNYKKM LeHTap Cpbuje, KnnHnka 3a kapgnoxvpyprujy, beorpag, Cpbuja

CAXETAK

YBoga/Lium CyBo oKo je 6onect ca HUmgeHUom 1 go 50% y
nonynauuju. To je myntudakTopujanHa 601ecT NoBpLUKHe OKa
rAe rybmtak xomeocrtase Cy3Hor ¢uima npatyi OYHe CUMMTOME.
YnuTHVK nHgekca 6onectn nospLurHe oka (MBIN0O) omoryhasa
6p30 nocTaBsbatbe JujarHo3e.

Linmb oBor papga je npoLeHa anjarHoCTUYKe BPeAHOCTH TecTa
VBIMO y 6onecTun cyBor oka 1 rpafaLmjy TeXnHe y 0qHOCY Ha
Hana3s peneBaHTHUX KIIMHUYKMX TeCTOBa.

MeTopge pocnekTrBHa, PaHAOMIM30BaHa 1 OMcepBaLMoHa CTy-
Iuja o6aBrbeHa je Ha KnuHuum 3a ouHe 6onecty YHuBep3nuTeT-
CKOT KnMHMYKor LieHTpa Cpbuje, y nepropy of feliembpa 2018.
1o debpyapa 2019. roguHe. YnutHuk VBMO je kopuwwheH pagu
eBasyaluje CMMNTOMa 1 Kopenavumje ca KIMHUYKAM TeCTOBUMA.
KnrHnukn TectoBM NnpumerbeHn y oBoj ctyauju cy LLinpmepos
TecT |, TecT npeknga cysHor ¢punma, Tect Rose Bengal n Tect
Habopa KOHjyHKTMBe napanenHux BMLM Karka.
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Pe3syntaTtm YKynHo je 6uno 27 6onecHrka — 15 MywKkapaua
(55,4%) n 12 xeHa (44,6%), npoceyHe ctapoctn 60 + 15 ro-
AuHa. MpoceyHa BpegHocT ckopa UBMO y ctyanju 6una je
26,37 + 23,98 (0-80). [MpoHaheHa je no3nTrBHa Kopenauwja ca
ckopom UBIO n3mehy LLnpmeposor | Tecta v Tecta Rose Bengal
3a [1eCHO 1 NIeBO OKO, Kao M TecTa npeKkuga cy3Hor Gunama 3a
neBo oko (CnmpmaHoB KoepuLmjeHT Kopenauuje).

3akrmyuak YnutHuK UBIO je 6p3, noy3aaH u jedTrH TecT Koju
[06po npouetbyje NoCTojakbe 1 TEXIMHY CYBOT OKa. Y Halloj
CTyaunju npoHaheHa je Kopenauuja ynutHuka UBIMO ca caum
KJIMHNYKMM TECTOBMMA Yy AMjarHOCTMLM CyBOT OKa, 3Yy3€eB Te-
CTa Habopa KOHjyHKTVBE NapaneHnX MBULM Karka. TpeHYTHO
He MoCTOojV YNUTHUK KOju 6V MpefCTaB/bao 3/1aTHY CTaHAAPA
y ANjarHOCTMLM CYBOT OKa, Te Cy la/ba NCTPaXmnBakba y OBOM
CcMepy HeonxoaHa.

KrbyuHe peum: CyBo OKO; yNUTHUK MHAEKCA 60NIeCT NoBpLIMHE
OKa; Habopy KOHjyHKTIBE MapasnesiHn MBMLM Karka; LUnpmepos
TeCT; TeCT npekunpaa cy3Hor unma; Tect Rose Bengal
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Psoriatic arthritis and psoriasis severity as metabolic
syndrome and insulin resistance predictors

Olivera Levakov, Zorica Gajinov, Branislava Gaji¢, Ljuba Vujanovi¢, Milana Ivkov-Simi¢, Zoran Golusin

University Clinical Centre of Vojvodina, Novi Sad, Serbia;
University of Novi Sad, Faculty of Medicine, Department of Dermatology, Novi Sad, Serbia

SUMMARY

Introduction/Objective The aim of this study was to evaluate psoriasis severity and psoriatic arthritis
(PsA) as metabolic syndrome (MetS) and insulin resistance (IR) predictors in patients with chronic plaque
psoriasis as well as to evaluate if psoriasis severity and PsA are independent predictors for IR regardless
of the MetS presence.

Methods This prospective, observational descriptive cross-sectional study was conducted at Derma-
tovenereological Clinic of the University Clinical Centre of Vojvodina, and included a total of 105 pso-
riasis patients divided into three groups: group with mild psoriasis (Psoriasis Area Severity Index — PASI
score < 10), group with moderate to severe psoriasis (PASI >10), and group with PsA diagnosed on the
basis of the CASPAR criteria.

Results Percentage of patients who had MetS was higher in the group with the severe form of psoriasis
(p < 0.05) as well as IR (p = 0.05). PsA was also more frequently associated with MetS (p = 0.05) and IR
(p < 0.01). In patients without MetS, no association between psoriasis severity and IR was found (p = 1.0),
although there was a positive correlation between PASI and index of -cells secretory capacity % (HOMA
B), which shows tendency for IR development. The association between PsA and presence of IR in patients
without MetS was statistically significant (p < 0.05).

Conclusion MetS and IR prevalence increases in patients with PsA and in patients with the moderate
and severe form of chronic plaque psoriasis. Both psoriasis severity and PsA are independent predictors
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for IR regardless of the MetS presence.
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INTRODUCTION

Psoriasis disease spectrum comprises numer-
ous cutaneous, mucosal, and articular manifes-
tations. Psoriasis and psoriatic arthritis (PsA)
are frequently associated with obesity, dyslip-
idemia, insulin resistance (IR), and diabetes,
causing psoriasis patients to be susceptible to
metabolic syndrome (MetS) and cardiovascular
morbidities’ development [1].

PsA is an inflammatory type of arthritis
characterized by chronic inflammation of the
peripheral joints and the axial skeleton and
extra-articular manifestations including en-
thesitis, dactylitis, and skin/nail disease [2, 3].
Several studies have demonstrated the high
prevalence of MetS, cardiovascular diseases,
and IR in PsA [4-7].

METHODS

This prospective, observational descriptive
cross-sectional study was conducted at the
Dermatovenereological Clinic of the Univer-
sity Clinical Centre of Vojvodina, and included
a total of 105 psoriasis patients organized into
three groups, 35 patients in each one. Mild pso-
riasis patients were with Psoriasis Area Severity
Index (PASI) score below 10, the group of mod-

erate to severe psoriasis were with PASI score
of 10 and above (in further text ‘severe pso-
riasis’), and the third group were patients with
PsA diagnosed on the basis of the Classification
Criteria for Psoriatic Arthritis (CASPAR). The
study was approved by the Ethical Committee
of the University Clinical Centre of Vojvodina.

The inclusion criteria were clinically con-
firmed diagnosis of psoriasis that lasted for
more than six months before the study. The
exclusion criteria were patients with second-
ary hyperlipidemia including hypothyroidism,
diabetes, nephrotic syndrome, chronic renal
insufficiency, cholestatic liver disease; patients
taking beta blockers, thiazides, corticosteroids,
antilipemic drugs; patients suffering from ma-
lignancies, other autoimmune diseases, sys-
temic connective tissue diseases, pregnant and
lactating women.

Measurements of waist circumference, blood
pressure, fasting serum glucose, serum insulin,
serum triglycerides, low-density lipoprotein
(LDL), high-density lipoprotein (HDL), cho-
lesterol, systolic and diastolic blood pressure,
rheumatoid factor (RF), radiographic imaging
of joints were performed for each patient, in
addition to taking demographic data (age, sex,
family history of psoriasis). The enzymatic
GOD-pap method was used to determine
glucose values. Insulin was determined by an
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automated immunometric system (ADVIA Centaur sys-
tem XP, Siemens Healthcare GmbH, Erlangen, Germany),
which is based on direct chemiluminescent immunoassay
(CLIA). Cholesterol levels in plasma were determined by
enzymatic method, HDL by direct accelerator selective
detergent method, triglycerides by glycerol 3-phosphate
oxidase method, and LDL was calculated by Friedewald
equation. RF testing was performed using a latex-enhanced
immunoturbidimetric assay.

The measurement of systolic and diastolic blood pres-
sure was performed using an aneroid sphygmomanometer
in the left arm. Blood pressure was measured two times
and recorded as the average of two measurements after
the patient was sitting for five minutes. To determine the
waist circumference, the tape was placed at the level of
the uppermost part of the hipbone around the abdomen
without causing compression on the skin.

Severity of the disease was determined using PASI. It is
a validated psoriasis severity assessment tool [8]. It con-
sists of evaluation and grading of the severity of erythema,
thickness and scaling of psoriatic plaques in four regions
of the body (head, trunk, arms, and legs). The total score
ranges 0-72 [9]. In the present study, mild psoriasis PASI
index values are up to 10, while moderate to severe psoria-
sis has the PASI index score of 10 and above [10].

The diagnosis of PsA was established according to the
CASPAR [11].

HOMA2 calculator was downloaded from the official
website of the University of Oxford, Oxford Centre for
Diabetes, Endocrinology and Metabolism and Homeostatic
Model Assessment of Insulin Resistance (HOMA-IR), and
HOMA-S (index of insulin sensitivity %) and HOMA-B
(index of B-cells secretory capacity %) were calculated [12].

MetS was diagnosed in the presence of three or more
criteria of the National Cholesterol Education Program,
Adult Treatment Panel III (NCEP/ATP III): waist circum-
ference > 102 cm in men or > 88 in women; hypertriglyc-
eridemia > 1.7 mmol/l; HDL < 1.03 mmol/l in men or
< 1.29 mmol/l in women; blood pressure >130/85 mmHg
or use of antihypertensive drugs; fasting plasma glucose
> 5.6 or diagnosis of diabetes type II [13].

Statistical analyses were performed using IBM SPSS Sta-
tistics, Version 23.0 (IBM Corp., Armonk, NY, USA). Data
was tested for normality using a Kolmogorov-Smirnov test
and the Shapiro-Wilk test of normality. The x* test and
Fisher’s exact test were utilized for the study of the associa-
tion of categorical variables. Difference in quantitative vari-
ables between subject groups were calculated with Mann-
Whitney test, Student’s t-test or Kruskal-Wallis H test, and
for correlation analysis Spearman’s correlation was used.

RESULTS

A total of 105 patients were included in this study, 57
(54.3%) of whom were male and 48 (45.7%) were female.
The mean age was 50 (+ 15.21) years, and the mean time
since the diagnosis was 16.2 * 15 years. There was no sig-
nificant difference between the groups for age and sex dis-
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tribution. Waist circumference above European standards
was measured in 57.1% patients, 38.1% had hypertriglyc-
eridemia, 29.5% patients had altered fasting blood glucose,
58.1% presented low HDL serum levels, and 61% patients
had hypertension. The prevalence of MetS was 46.7% with
49 patients fulfilling at least three criteria.

IR was found in 35 (33%) patients. There was no dif-
ference in the prevalence of MetS and IR between men
and women.

Differences between groups with and without MetS re-
garding disease duration were not found (Man-Whitney
test, p = 0.72, z = -0.36) (Table 1).

Higher proportion of patients with MetS in the group
of patients with severe psoriasis in comparison with mild
psoriasis patients is statistically significant (p < 0.05,
X test = 5.92) (Table 2).

In patients with PsA, MetS was more frequently de-
tected, in comparison with psoriasis patients without PsA,
and this difference is of marginal statistical significance
(p = 0.05, x* test = 3.75) (Table 3, Figure 1).

Table 1. Disease duration in groups with and without metabolic syn-
drome (MetS)

Disease duration
MetS presence -

Min Max SD
Absent 15.2 1 50 14.7
Present 17.3 0.6 52 15.6

Table 2. The presence of the metabolic syndrome in relation to the
psoriasis severity

Metabolic syndrome
Psoriasis severity presence Total
Absent Present
n 26 9 35
Mild psoriasis
% Group 743 25.7 100
Moderate/severe n 16 19 35
psoriasis % Group 457 543 100
n 42 28 70
Total
% Group 60 40 100

Table 3. The presence of metabolic syndrome in relation to the pso-
riatic arthritis

" Metabolic syndrome presence

Presence of arthritis Total
Absent Present

n 42 28 70
Absent

% 60% 40 100

n 14 21 35
Present

% 40% 60 100

n 56 49 105
Total

% 53.3% 46.7 100

Higher proportion of patients with IR in severe psoriasis
in comparison with mild psoriasis patient group was of
marginal statistical significance (p = 0.05, x* test = 3.81)
(Table 4).

In patients with PsA IR was more frequently detected
in comparison with psoriasis patients without arthritis
(p <0.01, x* test = 7.74) (Table 5, Figure 2).

www.srpskiarhiv.rs ‘

457



m No MetS MetS present
25,7
54,3 60
%
mild psoriasis severe psoriasis PsA

Figure 1. Presence of metabolic syndrome (MetS) in patients with mild
psoriasis, severe psoriasis, and psoriatic arthritis (PsA), as percentage
of MetS-positive patients in the group

Levakov O. et al.

MetS, proportions of patients with IR were similar in the
rest of the mild and severe psoriasis groups, the difference
was not significant (p = 1.0, x* test = 5.34) (Table 6).

Positive correlation between PASI score and HOMA
B index in psoriasis patients after excluding patients with
MetS is statistically significant (Table 7).

No statistically significant difference between HOMA
indices in patients without MetS regarding psoriasis sever-
ity was found (Mann-Whitney test) (Table 8).

Table 6. The presence of insulin resistance in relation to the psoriasis
severity in patients without metabolic syndrome

e . Insulin resistance presence
Psoriasis severity Total
Table 4. The presence of insulin resistance in relation to the psoriasis Absent Present
severity n 23 3 26
L X Insulin resistance presence Mild psoriasis % Group 88.5 115 100
Psoriasis severity Total
Absent Present ; o n 15 1 16
evere psoriasis
Mild psoriasis n 30 > 35 P % Group 93.8 6.3 100
0
% Group 85.7 14.3 100 n 38 2 )
S . n 23 12 35 Total %G 905 95 100
evere psoriasis . .
P % Group 65.7 343 100 o brotp
n 53 17 70
Total % G 75.7 243 100
o Laroup : : Table 7. Psoriasis Area Severity Index (PASI) score and Homeostatic
Table 5. The presence of insulin resistance in relation to the psoriatic ~ Model Assessment (HOMA) indices correlation in patients without
arthritis metabolic syndrome
o » Insulin resistance presence HOMA PASI num
Psoriatic arthritis presence E— Present Total Correlation coefficient 0.185
Absent n 56
% 75.7 24.3 100
n 17 18 35 Correlation coefficient -0.212
Present % 486 514 100 HOMA_S% P 0.117
n 70 35 105 n 56
Total % 66.7 333 100 Correlation coefficient 0.355%*
HOMA_B% p 0.007
n 56
HNo IR IR present
In patients without MetS, association between IR and
PsA was found (p < 0.05, X* test = 5.34) (Table 9, Figure 3).
51,4
Table 9. The presence of insulin resistance in relation to the psoriatic
% arthritis in patients without metabolic syndrome
. Insulin resistance presence
Arthritis presence Total
Absent Present
n 38 4 42
) - - Absent
mild psoriasis severe psoriasis PsA % 90.5 9.5 100
. . X X . . . . n 9 5 14
Figure 2. The presence of insulin resistance (IR) in patients with mild Present 0
or severe psoriasis and in patients with psoriatic arthritis (PsA) % 64.3 357 100
n 47 9 56
Total
% 83.9 16.1 100
To evaluate psoriasis severity as a risk factor for IR that
is independent of MetS, after excluding all patients with
Table 8. Homeostatic Model Assessment (HOMA) indices in patients without metabolic syndrome regarding psoriasis severity
HOMA Mild psoriasis group Moderate/severe psoriasis group
AM Min Max SD Median AM Min Max SD Median P
HOMA_IR 15 0.5 6.35 1.09 1.26 1.63 0.67 6.85 1.45 1.28 0.97
HOMA_S% 89 42 200.9 394 81.1 823 14.6 149.2 34.3 78.7 0.85
HOMA_B% 127.2 64.9 218.1 41.2 119.3 1533 69.4 373.5 67.5 142.7 0.16

AM - arithmetic mean; SD - standard deviation
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Table 10. Homeostatic Model Assessment (HOMA) indices in patients with psoriasis and patients with psoriatic arthritis, after excluding patients

with metabolic syndrome

Group in relation to arthritis
HOMA No arthritis With arthritis p
AM Min Max SD Median AM Min Max SD Median
HOMA_IR 1.55 0.5 6.85 1.22 1.26 1.64 0.37 3.4 0.86 1.7 0.29
HOMA_S% 86.4 14.6 200.9 373 81.1 87.5 29.3 267.3 66.7 58.7 0.21
HOMA_B% 1371 64.9 3735 535 129.7 152.5 56.1 271.6 64.1 161.6 0.33

AM - arithmetic mean; SD - standard deviation

ENo IR IR positive

Count

5

No PsA PsA

Figure 3. The presence of insulin resistance (IR) in relation to the pso-
riatic arthritis (PsA) in patients without metabolic syndrome

Differences between HOMA indices in patients with
psoriasis (both mild and severe group) and patients with
PsA, after excluding patients with MetS, were not statisti-
cally significant (Mann-Whitney test) (Table 10).

DISCUSSION

The mean age of psoriatic patients was 50 (£ 15.21) years,
similar to other previous studies [1, 14, 15].

The prevalence of MetS in our study was 46,7% with
49 of 105 patients fulfilling at least three criteria. Similar
results were obtained in a study by Souza et al. [16] con-
ducted in Brazil, in which prevalence of MetS was 50%.
Slightly lower prevalence was obtained in a study by Gis-
sondi et al. [17], where prevalence of MetS was 30.1%, in
a study by Ozkul et al. [2] (36%) conducted in Turkey,
and a study by Singh Bhati S et al. [1] (38%) conducted
in Central India.

No differences in the prevalence of MetS between man
and women was found, which was also the case with the
study by Costa et al. [2] and by Ozkul et al. [2, 4]. MetS
was directly positively correlated with age of the patients,
as was as in the study by Gissondi et al. [17].

Differences between groups with and without MetS re-
garding duration of the disease (p = 0.72, z = -0.36) were
not found, which coinsides with the Singh Bhati et al. [1]
study, quite opposite compared to the Gissondi et al. [17]
study, in which prevalence of MetS was directly correlated
to psoriasis duration.

Dyslipidemia (38.1% had hypertriglyceridemia, 58.1%
presented with low HDL serum levels) was the most preva-
lent comorbidity, followed by hypertension (61%), obesity
(57.1%), while 29.5% of the patients had altered fasting
blood glucose. The result in the study conducted by Souza
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et al. [16] were similar - dyslipidemia (74.5%) was the most
prevalent comorbidity, followed by hypertension (61.8%),
obesity (52.5%), and 30.9% had type 2 diabetes mellitus.

A statistically significant association between severity
of psoriasis and MetS was found, as in many other studies
[10, 18, 19], in contrast to some other studies where that
association was not found [1].

Association between PsA and MetS was statistically
significant, as in other previously done studies [4, 6, 20],
as well as association between PsA and IR - a higher per-
centage of patients with PsA had IR, as in the study by
Abogamal et al. [21].

IR was found in 35 (33%) patients. There was no dif-
ference in the prevalence of IR between men and women.

When comparing the group with mild and more severe
form of the disease, there was no statistically significant
association between psoriasis severity and IR, although
there was a positive correlation between PASI and HOMA
B index in patients without MetS, which can be explained
as a tendency for IR development, as IR in addition to
high B-cell function (HOMA B index increased) is most
frequently observed in individuals with prediabetes [22].
Results were similar to a study by Polic et al. [10], con-
ducted in Croatia, in which results suggest that disease
severity is an independent factor for IR irrespective of the
Mets presence [10].

Association between PsA and IR in patients without
MetS was statistically significant, as in the study conduct-
ed by Abogamal et al. [21] and these findings explain the
role of inflammatory arthritis through inflammatory cy-
tokines on developing IR in PsA patients. However, when
comparing association between PsA and HOMA indices
in patients without MetS using the Mann-Whitney test,
this significance is not proven most likely due to the small
number of participants.

Psoriasis promotes IR, which increases the demand for
insulin secretion from pancreatic B-cells to maintain the
glucose homeostasis and even in normoglycemic patients
can lead to atherosclerosis, myocardial dysfunction, and
major cardiovascular events [23, 24].

The question is whether all patients with psoriasis and
PsA should be tested for IR. It is well known that obesity is
one of the major factors, but not all obese patients are insu-
lin resistant so obesity is not the only predictor of increased
risk for cardiovascular diseases, as proven in this study.
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CONCLUSION

MetS and IR prevalence increases in patients with PsA
and in patients with moderate and severe form of chronic
plaque psoriasis. Both psoriasis severity and PsA are inde-
pendent predictors for IR regardless of the MetS presence.
These conclusions support the great role of dermatolo-
gists in prevention and early diagnosis of cardiovascular
diseases in psoriasis patients.

Considering the chronic nature of psoriasis and frequent
onset in adolescence, dermatologists are frequently the first
healthcare providers in younger patients that do not have
established comorbidities yet, and who are suitable for the
possible lifestyle intervention aimed for the prevention of
MetS and IR, and subsequent cardiovascular diseases.
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Study limitations

Our study has several limitations including its cross-sec-
tional design and relatively small number of participants.
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McopunjasHM apTPUTMC U TEXKUHA KIMHUUKE CIMKE NCOpMja3e Kao NpeaUKTOPU
MeTaboNMUKOr CUHAPOMA U MHCYIMHCKE pe3ncTeHumje

Onugepa JleBakos, 3opuua lajuHoB, bpaHucnaga lajuh, Jbyba ByjaHoBuh, Munana MBKkos-Cumuh, 3opaH fonywwimH

YHVBEP3NTETCKM KNMHINYKM LieHTap BojsoauHe, Hosu Cag, Cpbuja;
YHusep3uteT y HoBom Cagy, MeguuuHckn dakynteT, Kategpa 3a gepmatoseHeponorujy, Hosu Cag, Cpbuja

CAMETAK npoueHat 6onecHuka ca UP (p = 0,05). Takohe, npeBaneHLmja
YBoa/LUwe Linb oBe cTyamje je eBanyauuja TexnHe KnuHnd-  MetC-a (p = 0,05) n VP (p < 0,01) Beha je Kog 6onecHriKa ca
Ke CNIKe ncopujase v MPUCyCTBa NCOPKja3HOTr apTPUTICA Kao  ncopujasHum apTputucom. Kog 6onecHrka 6e3 MetC-a Huje
npeanKTopa 3a pa3soj MeTabonuukor cuHapoma (MetC) nuHcy-  yTepheHa noBe3aHoCT n3mehy TeXMHe KITMHUYKe CIKe NCo-
nuHcke pesucteHupje (MP) koa bonecHnka ca XpoHMYHOM Mnak — pujase u WP (p = 1,0), mehyTum nocTojana je nosuTrBHa Kopena-
ncopunjasom, Kao 1 Aa ce eBajlyunpa Aa i Cy TeXnHa KNMHMYKe  umja namehy nHaekca PASI v MHAEKCa CeKPEeTOPHOT KamnayuTeTa
CNVIKe 1 NPeayKTOPU NcopurjasHor apTpuTica 3a passoj P, B-henuja naHkpeaca % (HOMA B), wro notephyje TeHaeHUujy
He3aBuncHo of npucyctea MetC-a. pa3Bujatrba UP. MosBe3aHoCT ncopujasHor aptputuca u VP kop
MeTopge OBa NpocneKkTMBHA, ONCePBALMOHO AECKPUNTUBHA  GonecHKa 6e3 MeTC-a je 6vna cTaTuCTUYKY 3HauajHa (p < 0,05).
cTyauja cnpoBefieHa je Ha KnvHuuy 3a KOXKHO-BeHeprYHe  3aksbyuak [peBaneHuuja MeTabonnyKor CUHAPOMA U MHCY-
6onectn YH1BeP3UTETCKOT KNMHUYKOT LieHTpa BojBoauHe. Y nuHcke pesncteHumje je Beha kof 60necH1Ka ca ncopujazHum
CTyaujy je yKibyyeHo 105 60n1ecHnKa ca XPOHUYHOM MNaK NCO-  apTPUTICOM 1 Kog 6oNlecHKa ca yMepeHUM 1 TeLLKM 06511-
puvja3om Koju Cy nofesbeHn y Tpu rpyne. [pyna ca 6narym 06-  Kom xpoHUYHe niak ncopujase. TexuHa KIvHUYKE CVKe 1 Nco-
nvkom ncopujase (MIHAEKC palLMPeHOCT 1 TEXMHE NCopujase  pujasHu apTPUTIC Cy MPEANKTOPY VHCYNIMHCKE pe3ncTeHumje,
— PASI (Psoriasis Area Severity Index) < 10), rpyna ca yMEPeHUM  He3aBUCHO Of NPUCYCTBA MeTab0IMUKOr CUHAPOMA.

1 TewwKum obnmkom (PASI = 10) 1 rpyna ca ncopujasHim apTpu-

TCOM, ANjarHOCTMKOBAHNM Ha OCHOBY KpuTepujyma CASPAR. KrbyuHe peun: ncopujasa; TexmnHa KNMHUYKE CrKe ncopujase;
Pesyntatu lNpoLieHat 6onecHnka Koju cy nmanu MetC je 610 ncopujasHu apTPUTUC; MHCYAMHCKA Pe3UCTEHLMja; MeTabosny-
BULIN Y FPyNi ca Texxum obnnkom ncopujase (p < 0,05), KAO U Ku cMHAPOM
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SUMMARY

Introduction/Objectives The shape and size of the orbital cavity are important parameters in planning
surgical interventions and have significance in anthropology and forensic medicine.

The aim of this study was to determine the morphometric characteristics of orbital cavity in Serbian
population and to examine if there are differences in examined parameters between Serbs and the
Roma Community of Serbia.

Methods Using computer tomography and subsequent multiplanar reconstruction we analyzed orbits
from 76 Serbian and 18 Roma healthy volunteers. There was no significant difference in age between
the ethnicities.

Results The height and width of the left orbit and the height of the right orbit were significantly higher
in Roma group, whereas the width of the right orbit was not statistically different between ethnicities.
Orbital indices, however, for both left and right orbit did not significantly differ between Serbian and Roma
examinees. Right orbital volume did not differ between the groups, but left orbits had significantly larger
volumes in Roma population. Finally, biorbital and interorbital width were both significantly higher in
Roma than in Serbian examinees. We could not show differences between sexes except for the biorbital
width, which had lower values in Serbian, but not Roma women than in men.

Conclusion Taken together, our results indicate larger orbits, as well as greater distances between the
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eyes in Roma than in Serbian examinees.

Keywords: ethnicity; sex; multiplanar reconstruction; orbit; Roma; Serbian

INTRODUCTION

The orbit is a craniofacial cavity which contains
eyeball, optic nerve and accessory ophthalmic
elements including muscles, ligaments, orbital
fat body, blood vessels and nerves. The shape of
the orbital cavity is determined by geometry of
cranial and facial bones and its morphometric
characteristics are variable and depend on sex,
race, and ethnicity [1-4]. Its anatomical param-
eters are of great importance for anthropology,
reconstructive surgery and forensic medicine [5].

Some studies described the sexual dimor-
phism of the orbit [6, 7, 8]. Also, its asymmetry
was described with the right cavity larger than
the left one, as the result of the dominance of
the left cerebral hemisphere [7, 9]. The fractures
of the orbital cavity, with soft-tissue deviations
and severe complications such as double vision,
enophthalmos and ocular dystopia, present a
complex task in reconstructive surgery[1, 5,
10]. Knowledge of the normal morphometry of
the orbital cavity is of great importance in plan-
ning the surgical approach to orbital fracture

[11], but also in the case of other pathologies
such as congenital, neoplastic and Graves’ oph-
thalmopathies [9, 12, 13, 14]. In the adult popu-
lation, the orbital volume is usually between
20 and 30 cm’ [1, 10, 13, 15]. Contemporary
methods for determination of the orbital mea-
sures are based on the analysis of computed
tomography (CT) and magnetic resonance im-
aging scans, although no standardized method
for orbital volume measurements exists [16].

Another parameter, often used in facial mor-
phometry is the orbital index. It is defined as
the ratio between orbit height and orbit width,
multiplied by 100. According to orbital index,
three categories of orbital cavities were defined:
1) large (megaseme) — with orbital index 89
and more; 2) intermediate (mesoseme) — with
orbital index in the range from 83 to 89; and
3) small (microseme) — with orbital index less
than 83[15, 16, 17]. The orbital index is one of
the parameters used in many anthropological
studies, because it depends on the shape of the
face and varies among the races, regions within
the same race, and ethnic groups [18].



Orbital measures in Serbs and Roma

The aim of this study was to determine the morpho-
metric characteristics of orbital cavity in Serbian popula-
tion and to examine if there are differences in examined
parameters between Serbs and the Roma ethnic group of
Serbia. Previous anthropometric studies in this population
mostly related to the measurement of the body weight,
height, body mass index, and nutrition. Studies with orbital
measurements have not been conducted so far [19, 20].

METHODS

The study was designed as a retrospective descriptive non-
randomized observational study, that used data from pa-
tients’ skull images, archived in the hospital system for data
archiving. The patients were examined at the Department
of Diagnostic Radiology, Clinical Center of Kragujevac
in the period from January 2010 to November 2015. The
radiological imaging was performed on 64-slice multide-
tector CT (MDCT) scanner (Aquilion 64, Toshiba, Minato
City, Japan). All scans were performed in the axial plane,
with subsequent multiplanar reconstruction (MPR). The
patient lied on his back, with arms extended downwards,
next to the body. The head restraint was used. The study
included 94 patients (61 male and 33 female) aged 24-86
years, without pathological changes, who were referred to
this examination for various reasons. The ethnicity of the
subjects was determined based on the questionnaire form
that they filled out before the examination.

The subjects’ written consent was obtained accord-
ing to the Declaration of Helsinki and the study has been
approved by the ethic committee and conforms to legal
standards.

Orbits were inspected, as part of a broader region exam-
ination (whole head, facial mass, paranasal cavities). The
radiological imaging was performed on 64-slice MDCT
scanner (Aquilion 64, Toshiba, Japan). All scans were per-
formed in the axial plane, with subsequent MPR. The pa-
tient lied on his back, with arms extended downwards, next
to the body. The head restraint was used. The scan range
is determined on the lateral topogram and depends on the
region of interest. Scanning parameters were: 120 kVp, 500
mAs, gantry rotation of 0.75 seconds, pitch 0.5 mm, slice
thickness of 0.5 mm and 0.4-0.6 mm reconstruction thick-
ness. Analysis of all images and MDCT data is performed
on a Vitrea 2 workstation ver.4.1.14.0 (Vital Images, Canon
Medical, Minnetonka, MN, USA). All measurements were
done by two independent radiologists, using commercially
available software (Imaging Software ver.4.1.14.0, Vital
Images). For evaluation of inter-observer reliability, the
intra-class correlation coefficient was used and intra-class
correlation coefficient > 0.8 was considered as excellent
agreement. Measurement of orbital morphometric param-
eters and orbital volume is performed on the same work-
station and with the same software on 3D reconstruction
of the bone structures obtained by examinations.

Standard anatomical points were determined and used
for the measurement of the orbital width, height, biorbital-
interorbital diameter and the orbital index. Orbital width

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):462-466

Figure 1. A representative image of reconstructed skull with orbital
measurements shown; W - orbital width; H - orbital height; 10 - in-
terorbital width; BiO - biorbital width

- laterally curved distance between the dacryon (the point
where frontal, lacrimal and maxillary bones intersect and
the medial margin of the orbit is formed) and ectocon-
chion (the point of intersection of the anterior surface of
the lateral limit of the orbit; the line divides the orbit along
its axis into two parts) (Figure 1) [8]; orbital height - dis-
tance between the superior and inferior orbital margins;
it is perpendicular to its width and similarly divides the
orbit into two parts (Figure 1) [8]; orbital index — orbital
height/orbital width x 100 [21]; biorbital width - distance
between left and right ectoconchion (Figure 1) [8]; inter-
orbital width - distance between right and left dacryon
(Figure 1) [8]. Measurements were performed on coronal
plane using 3D images reconstructed from orbital images.
The relation of age and sex with the results was analyzed.

All data are presented as the mean values + standard de-
viation. Statistical analysis was performed using a paramet-
ric statistical test, as the data had normal distribution and
equal variance. Two-way analysis of variance (ANOVA)
with factors “ethnicity” and “sex” was used to compare
the groups, followed by Holm-Sidak post-hoc multiple
comparisons analysis. Probability value for the rejection
of the null hypothesis was set to 0.05.

Ethical approval

All procedures performed in studies involving human par-
ticipants were in accordance with the ethical standards of
the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards.

RESULTS

We examined the orbits of 76 Serbian (41 male and 25 fe-
male) and 18 Roma (10 male and eight female) subjects,
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Table 1. Basic demographic data

Examinees zl;a?wl?re\;:sf Mean Age | Age SD Age span
Serbian male 51 559 17.62 24-86
Serbian female 25 58.4 15.68 29-85
Serbian all 76 56.4 17.04 24-86
Roma male 10 50.8 14.06 31-72
Roma female 8 535 7.34 44-61
Roma all 18 52 11.35 31-72
All 94 55.6 16.1 24-86

using CT scanner and MPR. The subjects were age-
matched, with the average age of 56.4 + 17 and 52 + 11.3 for
Serbian and Roma groups, respectively (p = 0.3; two-way
ANOVA). Detailed demographic data is given in Table 1.
As sexual dimorphism has been reported for orbital mea-
sures, we analyzed our results using two-way ANOVA, with
factors “ethnicity” and “sex” [12]. The height of the left
orbit (38.05 + 2.96 mm in Serbian and 39.83 + 2.28 mm
in Roma; p = 0.012) was significantly higher in Roma than
in Serbian examinees. Similarly, the width of the left or-
bit (42.12 + 2.28 mm in Serbian and 44.07 + 1.95 mm in
Roma; p < 0.001) was higher in Roma than in Serbs. The
height of the right orbit (38.28 + 3.35 mm in Serbian and
40.12 + 2.34 mm in Roma; p = 0.036) was significantly
higher in Roma group, whereas the width of the right or-
bit (43.69 + 2.39 mm in Serbian and 44.31 + 2.01 mm in
Roma; p = 0.088) was not statistically different between
the ethnicities (Figure 2A). Orbital indices, however, for
both the left orbit (90.5 + 6.8 in Serbian and 90.4 + 3.5 in
Roma; p = 0.78) and the right orbit (87.7 £ 7.2 in Serbian
and 90.5 + 3.4 in Roma; p = 0.235) did not significantly

Vulovi¢ M. et al.

differ between Serbian and Roma examinees (Figure 2B).
Right orbital volume (22.49 + 3.57 mm® in Serbian and
23.67 £ 1.22 mm® in Roma; p = 0.053) did not differ be-
tween the groups, although there was a tendency towards
higher values in Roma, and the left orbits (21.63 + 3.14 mm’
in Serbian and 23.44 + 1.15 mm?® in Roma; p = 0.002) had
significantly larger volumes in Roma population (Figure
2C). As for the distances between the eyes, biorbital width
(100.50 + 4.28 mm in Serbian and 104.65 + 3.21 mm in
Roma; p < 0.001) and interorbital width (18.76 + 3.25 mm
in Serbian and 20.15 + 1.12 mm in Roma; p = 0.035) were
both significantly higher in Roma than in Serbian exam-
inees (Figure 2D). Of all measured parameters, only bi-
orbital width was significantly different for factor “sex”
(p = 0.004) and had significant interaction between “sex”
and “ethnicity” (p = 0.003). Biorbital width was higher in
male than in female Serbs (102.37 + 3.37 mm in males vs.
96.88 + 3.58 mm in females), whereas this difference was
not present in the Roma population (104.60 + 3.65 mm in
males vs. 104.72 + 2.82 mm in females). Overall, our results
indicate larger orbits and larger distances between them in
Roma then in Serbian population.

DISCUSSION

The morphometric characteristics of the orbital cavity are
variable and depend on sex, race and ethnicity, and their
estimation is relevant for anatomy, forensic medicine, an-
thropology and reconstructive and aesthetic surgery [2,
3, 4, 8, 13]. The results of our CT study showed that the
height and the width of the left orbit and the height of the
right orbit were significantly higher in Roma examinees,
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Figure 2. Orbital measurements in Serbian vs. Roma examinees; shown are mean values + SD for orbital height and width (A), orbital indices (B),
volumes (C) and distances between the eyes in Serbian (blue bars) and Roma (red bars) examinees; two-way ANOVA with Holm-Sidak post-hoc,
*p <0.05; ** p < 0.01; *** p < 0.001. R (right), L (left) H (height), W (width), | (index), V (volume), BiO (biocular) IO (interocular)
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whereas the width of the right orbit was not statistically
different between the ethnicities. The obtained results for
these parameters were similar to the findings of previous
CT studies conducted in Turkish and Indian populations
[3, 9, 22]. The sex differences in anatomy of the orbital
cavity were confirmed by various studies, with male or-
bits being significantly larger than female [9, 11, 16, 23].
In comparison to reports that showed sex differences for
most of the observed parameters [9, 16], in our study sta-
tistically significant sexual dimorphism was found for the
biorbital width, which was higher in male than in female
Serbs, whereas this difference was not present in Roma
population. Thus, it is possible to speculate that the lack
of sexual dimorphism in Roma population influenced our
results. The results of our study confirmed the earlier find-
ings in variation of orbital dimensions between the left and
right side [18, 24]. The observed parameters of the orbital
height and width had a tendency to be higher on the right
side, leading to the higher values of the left orbital index
(right: 88.2 + 6.7, left: 90.5 + 6.3; p = 0.019, t-test). This is
in accordance with the earlier findings and widely accepted
theory that the scull and the face right/left asymmetry with
higher values of the right orbital measures are the conse-
quence of the brain asymmetry and the dominance of the
left hemisphere [24, 25].

The orbital index is one of the parameters used in many
anthropological studies, because it depends on the shape
of the face and varies among the races, regions within the
same race, and ethnic groups [19]. According to the val-
ues of orbital indices (right 86.5 £ 7.2 and left 90.2 * 6.8),
we could conclude that the right orbits in Serbs could be
placed in mesoseme category, typical for the European and
Caucasian race [24], whereas the left orbits are megaseme.
Similar to the data from the Polish population [26], Serbian
females had higher orbital indices (right: 90.02 and left:
91.09), which could be classified as megaseme, in compari-
son to the orbital indices of Serbian males. In both sexes,
orbital index had tendency towards higher values on the
left side, which was in males significant (p = 0.012, t-test).
Orbital indices did not significantly differ between Serbian
and Roma examinees. However, Roma examinees had a
tendency toward higher values of orbital indices (right
90.5 * 3.5 and left 90.4 + 3.6), according to which, their
orbits could be classified in megaseme category. Contrary
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to the findings in Serbian examinees, orbital indices in
Roma had a tendency towards slightly higher values on the
right side than the left and among males (right: 91.19 + 3.3
and left: 90.96 + 3.7) than females (right: 89.75 + 3.3 and
left: 89.69 + 3.2). These findings demonstrate that ethnicity
influences orbital measures.

The volume of the right orbit was slightly higher than
the left one, which was also in accordance with the earlier
studies and the scull asymmetry [1, 16]. The right orbital
volume did not differ between the groups, but the left
orbits had significantly larger volumes in Roma popula-
tion. Finally, biorbital and interorbital width were both
significantly higher in Roma than in Serbian examinees.
Interorbital width is earlier described as one of the sexually
dimorphic morphological parameters of the skull [21], but
we did not find statistically significant difference, although
it was greater in males. In accordance with similar studies
[17], biorbital width was found as sexually dimorphic in
Serbian examinees, with higher values among males, while
in Roma this sex difference was not statistically significant.
A relatively small number of Roma examinees is admit-
tedly a weakness of our study, but it should be considered
that ethnic Roma rarely visit doctors’ offices and have lim-
ited access to the health care system [27, 28].

CONSLUSIONS

Morphological measurements of the orbit are valuable for
better practical knowledge and understanding of the dif-
ference between sexes, races, and ethnicity. Taken together,
our results indicate larger orbits, as well as greater distances
between orbits in Roma than in Serbian examinees. This
is, to our knowledge, the first study addressing anthro-
pometric parameters of the orbital cavity in Serbian and
Roma populations.
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CAXETAK

Yeoa/Lwb O6n1K 1 BennynHa opbuTanHe WyrbriHe cy OUTHM
napameTpu y NnaHnpamy XMPYpPLLKMX 3aXBaTa, a Majy BeJIMKM
3Hayuaj 1 y aHTPOMONOrMjn U CYACKOj MeLULIMHN.

Linrb oBor paaa je 6vo aa ytBpan MopdomMeTpuyKe KapakTe-
pUCTUKE opbUTaNHe LWyMn/bUHE Y CPMCKOj Nomynaumju, Kao v
[a YTBPAU Ja nv NocToje pasnuke namehy cprcke 1 pomcke
eTHUYKe rpyne.

Metope Kopuwherem KomnjyTepusosaHe Tonorpaduje u
HaKHagHO MyNTUNNApHEe PEKOHCTPYKLMje aHanu3npany cMo
opbuTe 76 CpNcKUX 1 18 pOMCKUX 3apaBux BosIOHTepa. Huje
6110 3HauajHe pa3nuKe y rogMHama n3mehy eTHUYKIUX rpyma.
PesyntaTtn BucnHa n lWinprHa neBse, Kao 1 BUCUHA JeCHe op-
6uTe 6rne cy 3HavajHo Behe Kop Poma Hero kog Cpba, Aok ce

‘ DOI: https://doi.org/10.2298/SARH220307057V

LIMPUHA iecHe opbuTe HIje 3HaYajHO pasnukoBana. OpbuTtanHm
MHAEKCM 3a 06a OKa cy, MeByTVM, UManu ClIMYHe BPeJHOCTY KOA,
Cp6a 1 Poma. 3anpemmnHa fiecHe opbuTe Huje ce pa3nnKoBana
13mMehy MCMUTMBAHNX ETHUYKUX FPYa, anu je neea opbuTa nMa-
na 3HavajHo Behy 3anpemMuHy Kop pomMcke nomynauuje. KoHau-
HO, bropbyTanHa n MHTepPopbKTaNHa BUCKHA U LUMPUHA Cy 6une
3HauajHo Behe kog Poma Hero kog Cpba. Huemo otkpunu pas-
nrike mehy nonoBrma, ocvm 3a bropbuTanHy LWKMPKHY, Koja je
MIMana HKe BPEAHOCTI KOJ CPMCKMX, ank He 1 KO POMCKUX
XKEHa, Hero Kof MyLlKapaua.

3aksbyuak Hawm pesyntatu roope y npunor Behum opbrtama,
Kao v Behem pa3maky nsmehy ounjy koa Poma Hero kog Cpba.
KrbyuHe peun: eTHWYKa NPUMNAAHOCT; MOJ; MyNTUMIaHAPHa
peKOHCTPYKLUKja; opbuTa; Pomu; Cpbu
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Acute respiratory distress syndrome following
coronary artery bypass grafting successfully treated
with venovenous extracorporeal membrane
oxygenation
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Lazar Velicki'?
'University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia;
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SUMMARY

Introduction Acute respiratory distress syndrome (ARDS) is one of the most serious complications dur-
ing the postoperative period in cardiac surgery. Venovenous extracorporeal membrane oxygenation
(VV-ECMO) has proven to be a valuable therapy in ARDS when standard therapy is insufficient. Our aim
is to present a case of severe ARDS which was succesfully treated by VV-ECMO.

Case outline A 54-year-old male patient was urgently admitted to our hospital due to anterior wall
myocardal infarction. Urgent coronarography was performed, which found severe three-vessel coronary
disease. Triple coronary artery bypass grafting (CABG) was performed. After surgery, due to prolonged
respiratory insufficiency, the patient was diagnosed with ARDS and VV-ECMO was placed. Nine days later,
normal values of gase exchange were achieved and the patient was succesfully weaned from VV-ECMO.
Conclusion We showed that when conventional therapy for ARDS is not effective, use of ECMO should

be considered.
Keywords: cardiac surgery; ARDS; VV-ECMO

INTRODUCTION

Acute respiratory distress syndrome (ARDS)
is one of the most serious complications in the
postoperative period of cardiac surgery pa-
tients and it has an extremely high mortality
rate. Factors contributing to the development
of ARDS are prolonged mechanical ventila-
tion, systemic hypothermia, catecholamine
administration, and transient postoperative
heart failure [1, 2]. In these patients, the use
of extracorporeal circulation (ECC) is also a
predisposing factor. ECC leads to a systemic
inflammatory response and increased cytokine
release, due to the interaction of blood ele-
ments with the surface of the ECC machine.
Prophylactic measures for ARDS include the
use of mechanical ventilatory support (MVS),
which will have the least adverse effect on the
lungs, adequate fluid intake and early use of
neuromuscular blockade [1, 3]. If, in addition
to all these measures, ARDS develops, mortality
is high because even the MVS cannot provide
satisfactory respiratory function [4]. The diag-
nosis of ARDS is given when the Berlin criteria
for ARDS (2012) are met [5].

If a rapid progression of ARDS with life-
threatening hypoxemia occurs, a prompt re-
sponse is required, which includes the use
of extracorporeal membrane oxygenation
(ECMO) [1]. ECMO provides significant

respiratory and circulatory support in patients
with advanced acute respiratory and heart
failure that are refractory to standard MVS
[4]. There are two types of ECMO: venoarte-
rial (VA) and venovenous (VV). VV-ECMO is
used in hemodynamically stable patients, when
the problem is only in the respiratory function,
while VA-ECMO provides both respiratory and
hemodynamic support [6]. Therefore, VV-
ECMO has proven to be a valuable therapy in
ARDS when standard therapy cannot help [1].

CASE REPORT

We present a 54-year-old male patient who
was urgently admitted to the hospital due to
the anterior wall ST-segment elevation myo-
cardial infarction. The patient complained of
feeling pain in the chest and both forearms that
started an hour before the admission. Among
the risk factors for ischemic heart disease, the
patient had unregulated arterial hypertension,
obesity (body mass index — BMI of 35.19 kg/
m?), long-term smoking experience as well as
positive family history for coronary heart dis-
ease. Also he had non-allergic bronchial asthma
and cerebrovascular stroke.

On admission, the ST-segment elevation in
the anterior leads up to + 3 mm (V1-V4) was
registered electrocardiographically, as well as
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Figure 1. Image from percutaneous coronary intervention
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Figure 2. ECG before revascularization

Figure 3. Chest X-ray on the day of venove-
nous extracorporeal membrane oxygenation
placement: decreased transparency of the
lung parenchyma completely, primarily of
congestive or inflammatory etiology, as well
as pleural effusions on both sides

Figure 4. Chest X-ray immediately before
weaning from venovenous extracorporeal
membrane oxygenation: there is still re-
duced transparency of pulmonary fields, but
improved when compared to the previous
image, and there are smaller pleural effusions

Figure 5. Chest X-ray one week after weaning
from venovenous extracorporeal membrane
oxygenation: pulmonary parenchyma with
significantly better transparency compared
to the previous images, a smaller pleural ef-
fusion is recorded on the right

in the costophrenic angles

biphasic T waves in the lateral leads, while echocardiog-
raphy registered global left ventricular hypokinesia with
decreased left ventricular ejection fraction (40%). Urgent
coronarography was performed (Figure 1), which found
severe three-vessel coronary disease with the occlusion of
the distal segment of the left anterior descending (LAD)
artery. Since adequate percutaneous coronary intervention
could not be performed, urgent coronary artery bypass
grafting (CABG) was indicated. Immediately before the
surgical intervention, the progression of electrocardio-
graphic changes in the zone of the septum and lateral wall
in the sense consistent acute myocardial ischemia were
observed (Figure 2).

The patient underwent surgery on the same day un-
der general endotracheal anesthesia. Revascularization
was performed with triple CABG (right coronary artery
- posterior descendning artery, ramus intermedius, and
LAD). During the operation, the patient was in mild hy-
pothermia, aortic closs-clamp lasted 77 minutes, and the
patient was on the ECC for 86 minutes. Upon leaving the
operating room, the patient was hemodynamically and
rhythmically unstable with frequent single ventricular ex-
trasystoles and on inotropic and vasopressor support with
adrenaline and noradrenaline. Gas analyses of the arterial
blood at MVS in VC-MMYV mode on FiO, 100% registered
respiratory acidosis and type 2 respiratory failure: PaCO,

‘ DOI: https://doi.org/10.2298/SARH210903060G

58 mmHg, PaO, 70 mmHg, SaO, 90%, while pH was 7.27.
During the further postoperative course, SaO, dropped
to 84%. Empiric correction of antibiotics was performed
since radiographic finding showed suspected inflammatory
process in the lungs. During that period, there was a high
rate of SARS-CoV-2 patients, so a possible infection with
that virus was suspected. The patient was tested on several
occasions, but tracheal aspirate and nasopharyngeal swabs
for PCR test were negative. On the second postoperative
day the patient developed hypotension and further gas ex-
change deterioration. SaO, decreased to 72% and PaCO,
increased to 67 mmHg with a tendency to worsen. The
patient was in severe respiratory acidosis (pH 6.86), and
PaO, dropped to 40 mmHg. In addition to inadequate pul-
monary parameters, an increase in inflammatory markers
(leukocytes 24 x 10%/1, procalcitonin 1.33 ng/ml) was regis-
tered. An increase in urea of 11.6 mmol/l and in creatinine
of 228 umol/l with anuria indicated the development of
acute kidney injury.

On the third postoperative day, due to prolonged type 2
respiratory failure and worsened radiographic findings of
the lungs (Figure 3), high pleateau pressure was observed
despite ventilator optimization, which corresponded to the
clinical picture of ARDS, and VV-ECMO was placed. VV-
ECMO cannulas were placed in the left and right femo-
ral veins. After that, there was a gradual improvement in

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):467-471
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the patient’s gas exchange, but respiratory failure was still
observed (PaCO, 55 mmHg, PaO, 42 mmHg, SaO, 92%,
pH 7.5). At the same time, acute kidney injury developed,
requiring renal replacement therapy. Continuous veno-
venous hemodiafiltration (CVVHDF) was applied via
ECMO system.

Due to the prolonged MVS, on the seventh postopera-
tive day, a percutaneous tracheostomy was placed to pre-
vent complications caused by the prolonged endotracheal
intubation. On the same day, bronchoscopy was performed
for aspiration of airway secretions. The conditions were
met for gradual liberation from VV-ECMO. At the same
time, the radiographic pulmonary infiltrates improved
(Figure 4). Nine days after the placement of VV-ECMO,
the patient was assessed as ready for weaning from ECMO.

After the deoxy and CO, challenge test, the patient was
successfully weaned from ECMO. Subsequently, transient
deterioration of respiratory function was observed, which
still required high values of FiO, on the ventilator (90-
100%). Impaired gas exchange with the values of PaCO,
51 mmHg, PaO, 52 mmHg, SaO, 80%, and pH 7.26 can
be explained by the abolition of hypoxic vasoconstric-
tion during the ECMO support. After the stabilization of
respiratory function, the conditions for re-reduction of
FiO, were met. On the 14th postoperative day, a high fever
appeared, followed by an increase in markers of inflam-
mation (leukocytes 26.41 x 10°/1, procalcitonin 0.42 ng/
ml), due to which antibiotic therapy was corrected and the
bronchoscopy was performed again. The normal flora of
the upper respiratory tract was obtained.

After the gas exchange stabilization and improvement
of the patient’s general condition, as well as radiographic
findings (Figure 5), the conditions to separate the patient
from the MVS were obtained, so the decannulation of tra-
cheostomy was performed. In the meantime, CVVHDEF
was performed on two more occasions, after which the
renal function recovered.

The patient was discharged on the 39th postopera-
tive day, in good general condition, hemodynamically
and rhythmically stable. At a regular check-up after three
months, the patient appeared in an improved clinical
condition with the presence of sternum instability, due to
which the sternal resuture was indicated.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research comimittee
and with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards.

DISSCUSION

Coronary artery surgery is a high-risk procedure and is
associated with 30-day morbidity of up to 14% and a mor-
tality rate of up to 2% (in the USA) [7]. Many complica-
tions can occur during the intervention, especially when
it comes to an emergency procedure. The most common
are bleeding, operative site infections, cardiac arrhythmias,
myocardial infarction, acute kidney injury, cerebrovascular

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):467-471

stroke, as well as respiratory complications, primarily
pneumonia and ARDS [7].

Perioperatively, chest trauma and postoperative pain
limit the expansion of the operated patient’s chest, impede
normal lung function and expectoration, and carry an in-
creased risk of respiratory complications [7]. In addition,
the reduction of lung function can be related to respira-
tory muscle dysfunction, because the synthesis of proteins
needed for skeletal chest muscles is reduced immediately
after surgery leading to muscle weakness and atrophy in
the first weeks after surgery. It should be emphasized that
during the first week after the operation, there is a reduc-
tion of vital capacity by 30-60%, which remains reduced by
12% even one year after the surgery [8]. Since our patient
had bronchial asthma as an associated disease, as well as
long-lasting history of smoking, his lung function was cer-
tainly impaired, which also contributed to the appearance
of ARDS. Obesity can lead to disorders of the mechanics
of the respiratory organs, obstruction of the airways, and
disruption of normal gas exchange, and therefore is also
classified as a risk factor for the development of ARDS.
Since our patient had a BMI of 35.19 kg/m?, this certainly
had an impact on the lung function impairment and con-
tributed to the development of ARDS [9].

ARDS is characterized by acute, diffuse, inflamma-
tory lung damage that leads to increased permeability of
alveolar-capillary membranes and loss of functional lung
tissue. It is clinically manifested by hypoxemia with bilat-
eral radiographic consolidation of the lung parenchyma,
functionally reduced compliance, and increased dead space
in the lungs [10]. The onset of ARDS is abrupt and usually
occurs in the first few hours after surgery [11]. The treat-
ment of ARDS still mostly remains only on the application
of the supportive measures with the MVS. In the past two
years, high mortality from this syndrome has been regis-
tered in hospitalized patients — around 40%. Those who
survive may suffer consequences in the form of perma-
nent psychological and neurological morbidity that affect
the quality of life of these patients, even up to five years
after recovery [12, 10]. In this case report, the diagnosis
of ARDS was made on the third postoperative day after a
radical worsening of the patient’s clinical condition, per-
sistent hypoxemia and severe hypercapnia with respiratory
acidosis, and a characteristic radiographic finding showing
reduced parenchymal transparency with pleural effusion
on both sides.

According to the recommendations of the Extracoro-
preal Life Support Organization, the indications for the
use of VV-ECMO are as follows:

1. It should be considered in hypoxic respiratory failure
due to any cause when a predicted risk of death is
> 50% and is indicated when the risk of mortality
is > 80%;

2. CO, retention at MVS regardless of high Pplat

(>30 cm H,0);
. Severe air leak syndromes;
4. Need for intubation in a patient on lung transplant
list;
5. Immediate respiratory collapse [13].
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We applied the femoro-femoral VV-ECMO to our
patient. High blood flow (4-8 I/minute) and diffusion of
gases between the blood and the sweep gas passing through
the membranes supply the blood with oxygen and remove
carbon dioxide directly from the blood, which allows the
use of more protective MVS and thus reduce the frequency
of ventilation-induced lung injury [12]. One of the more
important roles of ECMO is that, by improving tissue ox-
ygenation, it reduces damage to other organs, primarily
reduces respiratory acidosis, and reduces neurocognitive
sequelae [12].

In a study conducted by Song et al. [1], 13 out of 2234
patients underwent VV-ECMO after cardiac surgery pro-
cedure. The mean time of VV-ECMO placement was about
7.5 days after surgery, which coincides with the time of
placement in our patient. In their study, separation from
ECMO was successful in nine of 13 patients (69%) and
the duration of VV-ECMO averaged 7.2 days, while in
our patient, the removal was done on the ninth day of
placement, and the patient was on the ECMO treatment
for seven days. When the patient is weaned from ECMO,
transient hypoxemia may occur. This happened with our
patient, and it can be elucidated by the abolition of hypoxic
vasoconstriction during ECMO support [14]. In patients
who undergo the ECMO procedure, an extended stay in
the intensive care unit (ICU) and longer hospital treatment
are observed, which is confirmed in our patient, who was
hospitalized for 39 days. Although the long-term prognosis
after the ECMO administration in ARDS has not yet been
sufficiently studied, the patients who underwent ECMO in
the Conventional Ventilation or ECMO for Severe Adult
Respiratory Failure (CESAR) study had almost the same or
better quality of life than those who had ARDS and were
treated with conventional therapy. However, in 84 patients
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who survived the first six months after ECMO, long-term
psychological and emotional problems were observed [12].

In March 2020, the World Health Organization declared
a pandemic of SARS-CoV-2, which resulted in a globally
devastating effect, with over 180 million people being af-
fected and about six million deaths [15]. It is necessary
to mention that at the time of the patient’s admission to
the hospital, there was a large number of patients with
the SARS-CoV-2 in our country. Since one of the possible
manifestations of this viral infection is the sudden appear-
ance of ARDS, it was suspected that it was a SARS-CoV-2
infection. Therefore, the PCR testing was repeated twice,
and the results were negative. Also, it should be empha-
sized that ARDS caused by infection with this virus has
some unique features, but much of the experience with
severe respiratory failure in SARS-CoV-2 patients is not
different from other forms of ARDS, and it is one of the in-
dications for the VV-ECMO use [16]. Recent studies have
shown that in patients infected with the SARS-CoV-2 and
treated with ECMO the mortality in the first 60 days was
about 31%, and a very similar result was obtained in the
ECMO to Rescue Lung Injury in Severe ARDS (EOLIA)
study (35% in 60 days) [12]. Although the patient has
been PCR- and antigen-tested on several occasions, the
SARS-CoV-2 etiology of ARDS could not be ruled out
with certainty to date.

In cardiac surgery patients in whom conventional ther-
apy is not effective in ARDS, the use of ECMO should
be considered. Although still insufficiently studied, VV-
ECMO shows great potential and provides a chance of
survival to patients who have a severe form of ARDS, re-
gardless of the etiology.
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YcnewHo neyerbe CUHAPOMA aKYTHOT PeCnMPaToOPHOTr AUCTPEca NOCAe XMPYpPLUKe
peBacKynapusauuje MMoKapAa NPUMEHOM BEHOBEHCKE EKCTpaKoprnopanHe

MeMbpaHCKe OKcUreHauuje

Muogpar lony6osuh'2, Huha [ipaunHa?, Angpej Mpeseaen'?, Panko 3npaskosuh?, Ypow batpaHosuh?, Jlasap Bennuku'?

'YHuep3utet y Hosom Cagy, MegnunHcku pakyntet, Hosu Cag, Cpbuja;
2MHCcTUTYT 3a KapAroBackynapHe 6onectn BojsogunHe, Cpemcka Kamenuua, Cpbuja;

*WHcTuTyT 3a nnyhHe 6onectu BojeogynHe, Cpemcka Kamennua, Cpbuja

CAXETAK

YBop CvHapoMm akyTHor pecnimpatopHor guctpeca (CAPL) jegHa
je of, Hajo3BUIBbHMjX KOMMMKaLja y MOCTONepPaTMBHOM Nepit-
oAy KapAMOXMPYpPLUKUX 6onecHrKa. BeHOBEHCKa ekcTpakopmno-
parnHa MembpaHcka okcureHauyja (BB-EKMO) nokasana ce kao
AparoueHa Tepanuja ko CAP[l-a Kaga cTaHAapAHa Tepanuja
He MO»e fla MOMOrHe.

Haw unsb je ga npukaxemo cnyyaj Tewwkor obnuka CAPI-a Koju
je ycnewHo neyeH npumeHom BB-EKMO.

Mpuka3 6onecHnka bonecHuk ctap 54 roguHe XUTHO je Npu-
MrbeH y 60MHuLY 360r MHGapKTa MMOKapAa aHTePHOPHE peruje.
YpreHTHOM KopoHaporpadujom HaheHa je TellKa TPOoCyAOBHa
KOpOHapHa 60J1ecT, Te je HauntbeHa XMpypLLKa peBacKynapu-
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3auuja MroKapga TPOCTPYKVM a0OPTOKOPOHAPHUM 6ajnacom.
[MocTonepaTBHO ce youaBa NpogykeHa rnobanHa pecnvparop-
Ha UHcyduLuMjeHLwja, Te je 6oNecHNKy NoCTaBIbeHa AnjarHo3a
CAP[I-a, 360r yera je nnacupaH BB-EKMO. [leBeT gaHa nocne
niacrpara NocTUrHyTa je afekBaTHa racHa pa3MeHa, Te je 60-
NecHVK ycnewHo oaBojeH of BB-EKMO.

3ak/byuak Kop KapavoxvpypLUKUX 6onecHrKa KOf KOjuX KOH-
BEeHLMOHanHa Tepanuja Huje genotsopHa 3a CAPJ], HeonxogHo
je pasmotputy npumeHy BB-EKMO.

KrbyuHe peun: Kapavoxmpypruja; CMHAPOM akyTHOT pecrnmpa-

TOPHOT ANCTPeca; BEHOBEHCKa eKCTpakopnopanHa MeMbpaHcKa
oKcureHauuja
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SUMMARY

Introduction According to the guidelines of the European Association of Endoscopic Surgery, any case
where the maximum craniocaudal splenic diameter exceeds 20 cm is considered massive splenomegaly.
In addition to metabolic, hematological, and hemodynamic problems, enlarged spleen may cause me-
chanical difficulties due to the pressure to surrounding organs and vascular structures. The aim of this
paper is to present the surgical challenges and technique applied in massive splenomegaly, in a patient
who had neglected the importance of regular medical checkups.

Case outline We present a 62-year-old male patient who was admitted to hospital for treatment of
previously clinically and radiologically verified splenomegaly but who neglected the importance of
regular checkups and medical treatment. Splenectomy was performed with a splenic specimen 38 cm
in its maximal diameter.

Conclusion Taking into consideration all the possible benefits and possible complications of surgical
treatment, including the quality of life of splenectomized patients, comprehensive preoperative assess-
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ment should be made, and surgical treatment selectively applied.
Keywords: splenomegaly; massive splenomegaly; splenectomy

INTRODUCTION

Massive splenomegaly is an enlargement of the
spleen that can occur in a wide array of diseases
and conditions. According to the guidelines
of the European Association of Endoscopic
Surgery (EAES), any case where the maximum
craniocaudal splenic diameter exceeds 20 cm is
considered massive splenomegaly [1].

In addition to metabolic, hematological, and
hemodynamic problems, an enlarged spleen
may also cause mechanical difficulties. Due to
the pressure to surrounding organs and vas-
cular structures, patients often complain of a
sense of heaviness in the abdomen, frequent
perspiration, nausea, indigestion, etc. [2].

The diagnostics in splenomegaly, depend-
ing on the cause, entails a series of procedures,
starting with a physical exam, as well as ab-
dominal ultrasonography, computerized to-
mography (CT), magnetic resonance imaging,
laboratory analyses, and finally splenectomy. A
definitive diagnosis is established after a histo-
pathological examination [2, 3, 4].

Splenomegaly treatment may be nonsurgi-
cal, which includes the treatment of the basic
cause of spleen enlargement, as well as surgical.
Surgical treatment involves the removal of the
spleen, necessitated by the difficulties that its
size causes, as well as by rupture or imminent
risk of rupture. Also, when preoperative diag-
nostics does not offer reliable data, splenectomy
is performed for diagnostic purposes [5].

The aim of our paper is to present the surgi-
cal technique applied in massive splenomegaly,
in a patient who had neglected to observe the
importance of regular checkups and medical
treatment.

CASE REPORT

We present a 62-year-old male patient who was
admitted to hospital for treatment of previously
clinically and radiologically verified spleno-
megaly. Abdominal CT detected an enlarged
spleen of enormous size — 39.3 cm (Figure 1).
At admission, we learned from the patient that
he had been diagnosed with an enlarged spleen
anumber of years before, that he had had bone
marrow biopsy several times, and that the re-
sults of the biopsies had been normal. We also
found out that he had not been keeping up with
regular check-ups and examinations during
the previous several years. Medical records re-
vealed that he had undergone urinary bladder
surgery several years before, due to calculosis,
as well as surgery of bilateral inguinal hernia,
two years earlier.

Two months before admission to our hospi-
tal, the patient visited his doctor complaining
of abdominal pain, the sensation of heaviness,
discomfort, and increased perspiration. After
complete radiological diagnostics had been
performed, the patient was examined and test-
ed by a hematologist. Inmunophenotyping of
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Figure 1. Abdominal computed tomography detected an enlarged
spleen of enormous size, 39.5 cm in diameter

Figure 2. Intraoperative photo shows the enlarged spleen that oc-
cupied most of the abdominal cavity

peripheral blood was performed and it was determined
that the patient had the B monoclinic population which
was Pan B+, CD5-, CD10-, FMC7+ hetero, CD23+ hetero,
CD38+ hetero, with IgM/kappa+, with a HILL score of 1.
In other laboratory results, there was a marked monoclinic
IgM kappa paraprotein in low concentration.

Upon the completion of hematological diagnostics
and preparation, further surgical treatment was decided
on during a clinical case conference. After preoperative
preparations were performed, the patient was placed
under general anesthesia and the abdomen was opened
with midline laparotomy. The abdomen revealed an en-
larged spleen interspersed with white patches (Figure 2),
which was pressing the surrounding organs and vascular
structures to the opposite side of the abdomen. The next
step was the mobilization of the spleen with the aid of the
LigaSure device (SurgRx, Redwood City, CA, USA), for
severing splenic ligaments. We first identified the lienal

Table 1. Causes of splenomegaly

Figure 3. Splenic specimen

artery and vein, which were then, through careful prepa-
ration, ligated and severed. Then, we dealt with the short
gastric blood vessels, also with the use of LigaSure. After
this, splenectomy was completed without incident and the
spleen was removed from the abdomen in its entirety. After
hemostasis was established, an abdominal drain was placed
in the left subphrenic space, and the abdomen was closed
by anatomical layers.

The splenic tissue specimen taken after the removal of
the spleen from the abdomen (Figure 3) was sent for de-
finitive histopathological examination, which confirmed
hairy cell leukemia.

The patient was discharged from hospital on the sixth
postoperative day with prescribed antibiotic prophylaxis
and a recommendation for post-splenectomy immuni-
zation. In addition, the patient was referred for further
treatment and follow-up with a hematologist.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards.

DISCUSSION

Clinically, massive splenomegaly represents a finding cor-
responding to a palpable mass in the abdomen below the

Liver disease cirrhosis, hepatitis

Hematologic malignancies | lymphomas, leukemias, myeloproliferative disorders

Venous thrombosis portal or hepatic vein thrombosis

Splenic congestion

venous thrombosis, portal hypertension

Cytopenias syndrome

immune thrombocytopenic purpura, autoimmune hemolytic anemia, immune-mediated neutropenia, Felty

Splenic sequestration

pediatric sickle cell disease, hemolytic anemias, thalassemias

Acute or chronic infection

bacterial endocarditis, infectious mononucleosis, HIV, malaria, tuberculosis, histiocytosis, abscess

Connective tissue

diseases autoinflammatory syndromes

systemic lupus erythematosus, rheumatoid arthritis, adult-onset Still's disease, and some familial

Infiltrative disorders

sarcoidosis, amyloidosis, glycogen storage disease

Focal lesions

hemangiomas, abscess, cysts, metastasis
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left costal margin at a distance > 8 cm towards the superior
iliac spine. The recommendation of the EAES is to use
metric units for defining splenomegaly in preoperative
imaging diagnostics. The golden standard in diagnosing
and determining massive splenomegaly is calculating the
splenic volume; however, this procedure requires more
time than standard radiological methods [5, 6].

An enlarged spleen can occur within numerous infec-
tious diseases, with hereditary diseases, immunological
diseases, as well as in hematological diseases. The most
frequent causes of splenomegaly are shown in Table 1 [7].

Pronounced symptoms are mostly present in massive
splenic enlargement, which is why patients commonly
complain of symptoms manifesting after food intake, of
the inability to adequately empty their bladders, of obstruc-
tive complaints, as well as of the inability to flex their trunk
(8,9, 10].

In the patient we are presenting, the symptoms were the
main reason for his visiting the doctor again. It is our belief,
based on insight into the medical records, that bilateral
inguinal hernia was directly caused by splenic enlargement
and increased pressure within the abdomen.

Splenomegaly can generally be treated with medication,
with reductive therapy (radiation therapy), although in
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massive splenomegaly, potential complications related to
this condition should always be taken into consideration
— this is why, in this sense, surgical treatment should not
be delayed. As a treatment modality in potential rupture,
preoperative embolization of the splenic artery should be
considered, when there are technical conditions for this
procedure, since, in this way, the possibility of bleeding is
reduced and partial reduction of the volume of the spleen
is achieved, which further facilitates surgical treatment [11,
12, 13].

Since the diagnosis had been established preoperatively
and since other treatment options had been exhausted,
splenectomy was performed in our patient as a form of
palliative treatment, i.e., debulking.

Surgical treatment is a second, sometimes a third thera-
peutic option, in treating splenomegaly. Taking into con-
sideration all the possible benefits and possible complica-
tions of surgical treatment, including the quality of life of
splenectomized patients, preoperative assessment should
be made, and surgical treatment should be selectively ap-
plied, bearing in mind that massive splenomegaly is a great
surgical challenge.
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MacusHa cnnel-lomeranuja Ka0 XUPYPLUKU U3a30B — NPUKa3 6onecHuKa u nperneg

nvtepatype

[parax Epnh', bopuc Taguh?3, Hukona lpy6op*?, bopucnas Tockosuh#, Bnagumnp Munocasmesuh?

'Peny6nnukn GoHA 3a 3ApaBCTBEHO ocurypatbe, beorpag, Cpbuja;

2YHUBEP3NTETCKN KNMHUYKY LeHTap Cpbuje, KnuHuka 3a gurectnsHy xupyprujy — Mpsa xvpypluka, Ogesberbe 3a xenaro-6mnuo-

naHKpeaTnuHy xupyprujy, beorpag, Cpbuija;

*YHneep3uTeT y beorpagy, MeauunHcki Gakyntet, Kategpa 3a xvpyprujy ca aHectesuonorujom, beorpag, Cpbuja;
*KnHMYKO-60NHIYKM LieHTap, bexxaHujcka Koca’, Oferbetbe 3a XxenaTo-6mnmo-naHkpeatuyHy xupyprujy, beorpag, Cpbuja

CAXETAK

YBop Npema Kputepujymuma EBponckor yapyxema 3a eH-
[OCKOMCKY XVPYPrijy MacMBHa CrisieHOMeranuja nogpasymeBsa
C/lyyajeBe y KojuMa MakcMMarHu KpaH1oKayaanHy anjameTap
cnesuHe npenasu 20 cm. OcumM MeTaboIMYKIIX, XeMaTONTOLLKUX U
XemognHamckux nopemehaja, 3HauajHo yBehaHa cnesnHa moxe
1CrnosbaBaTh HemoXe/baH KoMNpecuBHY edeKaT Ha cycefjHe
opraHe 1 BacKynapHe CTpyKType.

Linmb oBor papa je aa ce NpuiKaxKy 13a3oBy 1 TEXHUKE XUPYpP-
LIKOT fleyera MacvBHe CrifieHoMeranuje.

Mpukas 6onecHnKa bonecHuK ctap 62 roguHe ca paHuje gujar-
HOCTMKOBaHOM CrnJIeHOMErannjom, Koju je 3aHemapuo 3Hauvaj
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pPeAoBHUX KOHTPOJTHUX Nperneaa, NPUMIbEH je Ha KIUHNKY
360r Tero6a y3pokoBaH1X MacriBHOM crisieHomeranmjom. lMocne
NaX/bUBO CNPOBEJEHE NpeonepaT!BHe Npunpeme ofcTparbeHa
je cnesnHa KpaHvuoKayganHor gnjamerpa 38 cm.

3aksbyuak Y3vmajyhu y 063up cee moryhe fobpobutu anv n
KOMMNAMKaLmje X1pypLIKOT fieyerba 6onecHmKa ca MacviBHOM
CrNeHOMeranmjom, HeoMNxoAHa je cBeobyxBaTHa NpeonepaTyiB-
Ha XMpypLIKa NpoLeHa 1 NPUNpema, a XMpypLIKO neyerbe ce
MaHypa y NaX/b1BO N3abpaHnM CiyyajeBrMa.

KrbyuHe peun: cnnieHomeranuja; MacBHa CrieHomeranuja;
cnneHeKkTomuja
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SUMMARY

Introduction Infective endocarditis is relatively rare in pediatric population, but can result in significant
morbidity and mortality. Children with bicuspid aortic valve are at higher risk of developing infective
endocarditis as compared to the general population. Our objective is to emphasize the importance of
rapid diagnosis and proper treatment of infective endocarditis in patients with bicuspid aortic valve with
the aim of preventing serious adverse events.

Case outline We report a case of a 13-year-old girl with a newly diagnosed bicuspid aortic valve who
developed infective endocarditis with severe complications and underwent cardiac surgery. Recurrent
fever and anemia, as well as cardiac murmur, were present for six months prior to diagnosing infective
endocarditis. During the course of illness, only one of many blood cultures taken was positive for Strep-
tococcus sanguinis.

Conclusion Patients with bicuspid aortic valve require careful evaluation for infective endocarditis, es-
pecially if recurrent fever associated with anemia is present. Delayed diagnosis of infective endocarditis
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is associated with serious complications.

Keywords: endocarditis; congenital heart defect; children; case report

INTRODUCTION

Infective endocarditis (IE) is a rare and life-
threatening disease in the pediatric popula-
tion. The predominant underlying condition
of IE in children nowadays is congenital heart
disease, of which bicuspid aortic valve (BAV) is
common. Bicuspid aortic valve occurs predomi-
nantly in men, and currently is considered an
intermediate-risk factor for IE. The presentation
of IE in children may be fulminant, but more
often has slow progress, with prolonged low-
grade fever, and a variety of somatic complaints.
Consequently, diagnosing IE in children is chal-
lenging and frequently delayed. However, the
presence of a new murmur or a change in the
nature of a preexisting one is significant [1, 2].

We report a case of a 13-year-old girl with
newly diagnosed BAV, who developed IE with
severe complications and underwent cardiac
surgery. Recurrent fever and anemia, as well as
cardiac murmur, were present six months prior
to IE diagnosis. During that period, the girl
was hospitalized three times and received six
courses of antibiotic therapy. Numerous blood
cultures were taken, but only one was positive
for Streptococcus sanguinis. Our objective is to
emphasize the importance of rapid diagnosis

and proper treatment of IE in BAV patient with
the aim to prevent serious adverse events.

CASE REPORT

A 13-year-old girl without significant medical
history appeared at a sports preparticipation
screening at a primary care center with grade
2/6 systolic heart murmur. Electrocardiogram
and routine laboratory tests were normal with
the exception of slightly lower hemoglobin
concentration and hematocrit levels (Table 1).
On the cardiologist’s evaluation one month
later, the transthoracic echocardiogram (T'TE)
showed BAV with aortic insufficiency grade II.
The diameter of the aortic annulus was nor-
mal, with normal flow rate and an eccentric
insufficiency jet. The cardiologist advised next
examination in six months, with permitted rec-
reational sport activities.

During the next three months, the girl had
three episodes of upper respiratory tract infec-
tion with fever, associated with iron-deficiency
anemia (Fe 3.9 umol/l). In every episode, oral
antibiotic treatment (azithromycin, amoxicillin,
and amoxicillin/clavulanic acid, respectively)
improved the symptoms, but the patient was
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Table 1. Laboratory results during the course of illness

Febrile illness after sports exam . . .
Variable Sports A 1T ths | Th ths |F the |F th First First Second Third
. mon wo months ree months | Four months | Four months | oo | Discharge | Hosp. Hosp.
after after after after after
SE (mm/h) - - - - 46 46 55 65 - -
Hgb (g/1) 111 103 93 90 84 80 85 91 84 111
Hcet (I/1) 0.35 0.32 0.297 0.291 0.272 0.26 0.257 0.30 0.27 0.36
Er(x 10'%/1) | 4.46 4.2 4.09 4.07 3.91 3.77 4,01 43 4,03 5.05
MCV (fl) 78.5 76.7 72.5 71.5 69.7 68.9 67.8 - 67.0 -
Le (x 10%/1) 6.2 6.8 8.0 55 7.8 7.3 12.5 11.7 10.36 12.2
Tr (x 10%/1) 231 313 280 218 187 222 360 362 210 274
CRP (mg/l) - 12 48 12 > 96 > 96 59.7 424 133.1 149.2

SE - erythrocytes sedimentation rate during first hour; HgB — hemoglobin; Hct -

Le - leucocytes; Tr — thrombocytes; CRP — C-reactive protein

001
mpression (JPEG)

Figure 1. Five-chamber transesophageal echocardiography view of
the patient with a bicuspid aortic valve showing vegetations in the
left ventricular outflow tract (indicated by the arrows)

unresponsive to iron supplementation (Table 1). Peripheral
blood smear showed hypochromic red blood cells with
anisocytosis.

Three months after diagnosing BAV, the girl was hospi-
talized due to five-day fever (> 38°C) with nausea, vomit-
ing, dizziness, weakness, and leg pain. Inflammatory mark-
ers were elevated and anemia got worse (Table 1). All blood
cultures were negative and the TTE cardiac findings were
unchanged as compared to the baseline. The girl was treat-
ed with an oral antibiotic (cefpodoxime) and discharged
home in good general condition.

A few weeks following the first hospitalization, the girl
presented to hospital again with a four-day fever (39°C)
and right thigh pain. Inflammatory markers were elevated
and anemia present (Table 1). On auscultation, a diastolic
murmur was heard. Abdominal computerized tomogra-
phy demonstrated splenomegaly (131 x 52 mm) and TTE
suspected verruca on the anterior mitral valve leaflet with
mild mitral and aortic regurgitation. Infective endocarditis
was suspected and empirical intravenous (IV) antibiotic
therapy initiated (linezolid and gentamicin for 14 days).
Out of several blood cultures taken, only one was posi-
tive for Streptococcus sanguinis and the antibiotics were
changed to IV penicillin G and gentamicin for 14 days. The
girl’s condition slowly improved and she was discharged
home after five weeks of hospitalization.

Two weeks after the second hospitalization, the girl
presented at a tertiary hospital reporting three-day fever
(up to 38.8°C), acute onset of severe headache, and right
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hematocrit; Er - erythrocytes; MCV — mean corpuscular volume;
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Figure 2. Parasternal long axis transesophageal echocardiography
view of the patient with a bicuspid aortic valve showing vegetation in
the left ventricular outflow tract (indicated by the arrow)

leg pain that made walking difficulties. On admission,
the patient was febrile (> 38°C), had low blood pressure
with a wide pulse pressure (100/20 mmHg), and a dia-
stolic murmur was present. Inflammatory markers were
elevated (Table 1). One major and three minor modified
Duke criteria for IE were established. Transesophageal
echocardiogram (TOE) showed a circular formation
(14 x 9 mm) on the anterior mitral valve leaflet (Figures 1
and 2). In addition, a suspected rupture of BAV coronary
leaflet as well as significant mitral and moderate aortic
regurgitation were present. The left ventricle was mildly
dilated with preserved ejection fraction of 70%. Doppler
ultrasound of the legs as well as computerized tomography
of the head were normal. Abdominal magnetic resonance
imaging confirmed splenomegaly (140 x 47 x 67 mm).
N-terminal pro-brain natriuretic peptide was 2672 pg/ml.
The serial blood cultures were negative and empirical an-
tibiotic therapy for blood culture-negative IE was initiated
(IV ampicillin and gentamicin). Fever persisted for three
weeks and repeated TOE showed no reduction in vegeta-
tion. Antibiotic therapy was changed to IV penicillin G and
amikacin. On the 30th day of hospitalization, N-terminal
pro-brain natriuretic peptide was doubled (5217 pg/ml)
and TOE showed suspected perforation of the aortic and
mitral valve. The finding was confirmed by multislice de-
tector cardiac computerized tomography, which showed
an anterior—posterior BAV without raphe, thickened coro-
nary cusp (2.5 mm), 4.3 mm leaflet perforation, and two
aortic valve aneurysms (4.8 x 5 mm and 11.5 x 12 mm).
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Additionally, a periannular abscess (19.8 x 6.2 x 14.6 mm)
was present along the anterior wall of the aortic root. The
anterior mitral valve leaflet was thickened (2.5 mm) with
an aneurysm (11 x 13 mm) at the site of previous vegeta-
tion and a medial cusp perforation (2 mm in diameter).

On the 58th day of hospitalization, the patient under-
went aortic valve replacement with 19 mm bileaflet me-
chanical prosthesis (St Jude Medical, St Paul, MN, USA),
along with aortic root augmentation and anterior mitral
leaflet reconstruction. No vegetations were present at
surgery. Antibiotic prophylaxis for bacterial endocarditis
(IV cefazolin, amikacin, vancomycin) was administered
following the operation. Subsequent laboratory tests and
electrocardiogram were normal. The patient recovered
uneventfully and was discharged asymptomatic on the 18th
postoperative day.

At one-year follow-up, the girl was asymptomatic, and
TTE showed significantly lower size of the left ventricle,
normal function of the mechanical valve and residual
moderate regurgitation at the place of the anterior mitral
leaflet reconstruction.

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient’s parent/guardian for the publication of this case
report and any accompanying images.

DISCUSSION

Despite improvements in diagnostics and management, IE
remains associated with significant morbidity and mortal-
ity. Congenital heart diseases predispose to the develop-
ment of IE. Bicuspid aortic valve is the most common form,
with a prevalence of 0.5-2% in the general population and
is currently considered intermediate-risk cardiac condition
for IE [1, 2]. Some studies showed that the risk of IE was
markedly greater for BAV than tricuspid aortic valve pa-
tients [3]. Patients with IE and BAV were also significantly
younger and had similar rates of intracardiac complica-
tions as high-risk patients [4]. As of recently, we must also
consider that COVID-19 infection and acute endocarditis
may present similarly, yet with very different treatments [5].

The presence of non-specific febrile illness, irrespective
of the duration of the fever, fever pattern, or the resolu-
tion of fever with antipyretics, in children with congenital
heart disease should be considered as suspected IE [6].
Routine laboratory findings in IE are non-specific, such
as elevated inflammatory markers and anemia, usually
normocytic and normochromic, which reveals the disease
activity and is well known as anemia of inflammation [7].
Our patient had hypochromic and anisocytic anemia, but
also slightly lower hemoglobin concentration and hemato-
crit levels present six months prior to IE. Although anemia
was mild, it cannot be ruled out it was associated with the
development of IE. One analysis has shown that iron-
deficiency anemia changed oral microbiota by decreasing
overall bacterial diversity and altered taxonomic com-
position but it did not identify whether iron deficiency
anemia can raise the risk of IE [8]. A new-onset systolic

‘ DOI: https://doi.org/10.2298/SARH200412046P
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murmur was also discovered prior to BAV diagnosis in
our patient. Nevertheless, the typical murmur of aortic
insufficiency, revealed on TTE one month afterwards, is
diastolic. Mitral and aortic regurgitation were developed
later in the course of illness alongside with the diastolic
murmur. The abovementioned limits us from drawing
a firm conclusion on the association of the new-onset
cardiac murmur with the beginning of IE. A study by
N’Guyen et al. [9] showed that the time interval between
IE first symptoms and the diagnosis is closely related to
the IE clinical presentation, patient characteristics, and
the causative microorganism.

Infective endocarditis in BAV patients is mostly com-
munity acquired with oral cavity viridans group strep-
tococci as the most common causative microorganisms.
Our patient denied any dental procedures; however, even
routine daily dental hygiene could cause oral bacteria enter
the bloodstream [1, 2, 10]. History of excessive antibiotic
use in our patient might have been the reason for only
one Streptococcus sanguinis-positive blood culture out of
numerous taken. Other possible reasons for negative blood
cultures may include infections with highly fastidious bac-
teria or IE caused by a virus or a fungus. Culture-negative
IE is described in patients with clinical and echocardio-
graphic evidence of IE, with blood cultures yielding no
organisms [11]. In our patient, no vegetations were found
during the cardiac surgery and pathological examination
of the resected valvular tissue was not done. Nevertheless,
histological diagnosis of IE remains the gold standard ac-
cording to the guidelines [11]. Our patients IE diagnosis is
based on one major (echocardiogram positive for IE) and
three minor modified Duke criteria (fever, predisposing
heart condition, positive blood culture).

Surgical treatment is used in approximately half of
patients with IE due to severe complications. Heart fail-
ure is the most frequent complication of IE, observed in
42-60% of native valve endocarditis cases and represents
the most common indication for surgery. It is more often
present when IE affects the aortic rather than the mitral
valve [11]. Patients with BAV IE have a high risk of peri-
valvular abscesses and thus prompt diagnosis and timely
surgery might be required [12]. Even though antibiotic
therapy for IE was administered appropriately for the age,
dose, and duration, our patient underwent cardiac surgery
due to significant insufficiency of both the aortic and the
mitral valve, as well as other intracardiac complications.

It is worth mentioning that according to the Sievers
classification, our patient had the anterior—posterior BAV
type 0 with no raphes, which is rare [13]. A large multi-
center study showed that the presence of raphe is a risk
factor significant for both aortic stenosis and regurgita-
tion and subsequent aortic valve and aortic surgery [14].
Considering BAV phenotypes according to the fusion of
leaflets, our patient had a fusion of the right and the left
coronary cusp (coronary cusp fusion). All other types of
BAV (mixed cusp fusion) are considered to be one of the
risk factors for the occurrence of aortic stenosis and as-
sociated aortopathy, which could result in significant he-
modynamic changes [2].
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Diagnosing IE may be difficult due to non-specific
symptoms. However, the presence of a cluster of symptoms
in a patient with BAV requires careful evaluation for IE.
If recurrent fever and anemia are present in children with
BAV, IE should always be suspected. Late IE diagnosis is
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MoBe3aHOCT peKypeHTHe TemnepaType U aHemuje ca UHGEKTUBHUM €HA0KAPAUTUCOM
KOA, TPUHAECTOroguLbe AeBojunLe ca BUKYCNMAHOM aOpPTHOM Ba/IBY1I0M

BecHa lMetposuh', BecHa Byjuh-Anekcuh??, Bojucnas MapesaHosuh*

'Nom 3apasba, Jp Munopag Muka Masnosuh’, UHhuja, Cpbuja;

*AreHuuja 3a cepTudurKaLVjy, akpeauTaLmjy 1 yHanpeherbe KBanuTeTa 3ApaBCTBEHE 3aluTuTe Penybnnke Cpncke, batba Jlyka, Penybnnka

Cpncka, bocHa 1 XepuerosuHa;

3YHnsep3uTeT y barboj Nyuu, MegnunHckm dakyntet, Kategpa 3a dapmakonorujy, TOKCMKONorujy 1 KnnHuuKy dapmakonorujy, barsa Jyka,

Peny6nuka Cpnicka, bocHa 1 XepLierosuHa;

*YHnBep3uTeTCKa fievja KnuHmka, Cnyx6a 3a kapguonorujy, beorpag, Cpbuja;

YHusep3uTet y beorpagy, MeguunHcku dakyntet, beorpag, Cpbuja

CAXETAK

YBopa /IHGEeKTVBHN EHOOKAPANTIC je pefaK Yy neaunjaTpujckoj no-
nynaumjy, anu y3pokyje 3HauajaHo 060oneBatbe 1 CMpTHOCT. [eLia
ca 61KycrnmaHOM aOpTHOM BanByioM UMajy Behi pusmK o pa3soja
VHPEKTUBHOT eHAOKAPAUTICA Y OfHOCY Ha OMLUTY monynauujy.
Haw uwsb je ga uctakHeMo BaXKHOCT Bp3e JujarHo3e 1 npaBui-
HOT fleyerba MHPEKTVBHOT eHAOKapAUTICa Kop 6onecHmKa ¢
OMKyCnyOHOM aOPTHOM BasiBYJIOM, y LIM/by ClpeyaBakba 0361sb-
HUX HeXKerbeHux forahaja.

Mpuka3s 6onecHuKa Mprikasyjemo ciyyaj TPUHaeCTOroAmLLHbe
[ieBOjuMLIe Ca HOBOAWjarHOCTUKOBaHOM GUKYCMHOM aOPTHOM
BaJIBYJIOM KOja je pa3Buia MHGEKTUBHN EHOOKAPAMUTHC ca Te-
LWKMM KOMMIMKaLmjama v 6una nofgBpryyTa KapanuoxmpypLuKoj
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onepaumju. PekypeHTHa TemnepaTypa 1 aHemuja, Kao 1 cpyaHu
LwyMm, 611 Cy NPUCYTHY LIECT MeCeLy Npe NocTaBsbatba Aujar-
HO3e MHEKTBHOT eHoKapauTuca. Tokom bonecTu, camo jegHa
o[, MHOroOGPOjHYX Y3eTUX XeMOKYNTypa 6una je no3uTrBHa Ha
Streptococcus sanguinis.

3akmbyuak bonecHuLM ca GUKYCNMLHOM aOPTHOM BaJiBYSIOM
3axTeBajy Nak/bUBY NPOLeHy y norneay UHGEKTNBHOT eHAOo-
KapanTunca, nocebHO aKo je MprCyTHa peKypeHTHa TemMnepaTtypa
yapy»eHa ca aHemunjom. OanoXKeHo NocTaB/bakbe JnjarHose
VHEKTUBHOT eHA0KapAMTICA je NMoBe3aHO Ca 036U/bHIM KOM-
navKaumjama.

KrbyuHe peun: eHoKapanTuc; ypoheHa cpuaHa MaHa; feua;
npukas bonecHmka
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Exercise-induced Valsalva retinopathy — a case
report and literature review
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SUMMARY

Introduction Valsalva retinopathy is an uncommon disorder that usually presents with acute onset of
unilateral, or less frequently, bilateral visual impairment varying from subtle scotoma to total vision loss. It
occurs as a result of Valsalva's maneuver. In the vast majority of cases, hemorrhage is preretinal although
subretinal, intraretinal and vitreous hemorrhage can be found. Valsalva retinopathy often develops due to
numerous triggering activities such as vomiting, coughing, heavy weight lifting, intense aerobic exercise,
labor, and general anesthesia. Management options are either clinical observation or invasive techniques.
We report a case of premacular hemorrhage due to Valsalva retinopathy induced by gym training.
Case outline A 34-year-old woman was referred to the Eye Clinic, University Clinical Center of Serbia,
complaining of sudden and painless unilateral decrease in vision occurred during intense physical activity.
Best corrected visual acuity was measured as counting fingers at five meters distance. Dilated fundoscopy
demonstrated a large, well demarcated premacular subhyaloid hemorrhage with visible rupture of the
retinal vein branch. The patient was treated conservatively. Three months after the onset of symptoms,
hemorrhage absorbed and best corrected visual acuity was 20/20.

Conclusion Valsalva retinopathy, although a rare condition, should not be omitted as a differential diag-
nosis of retinal and vitreous hemorrhages. Standard, observational treatment is generally sufficient for
complete vision recovery; however, literature suggests that an individualized approach to each patient
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INTRODUCTION

Valsalva retinopathy (VR) is an uncommon
disorder that usually presents with acute onset
of unilateral or, less frequently, bilateral visual
impairment varying from subtle scotoma over
blurry vision to total vision loss [1, 2]. It oc-
curs as a result of Valsalva’'s maneuver, forced
expiratory effort against a closed airway, which
causes increase in venous intrathoracic pres-
sure [3]. This rapid rise in venous pressure is
transmitted to the retinal capillaries causing
their rupture, typically at the macular area [1,
3, 4]. In the vast majority of cases, hemorrhage
is preretinal (sub-internal limiting membrane
(sub-ILM) or subhyaloid), although subretinal,
intraretinal and vitreous hemorrhage can be
found [5].

VR often develops in young adults with no
medical history, due to numerous triggering
activities such as vomiting, coughing, heavy
weight lifting, intense aerobic exercise, labor, or
general anesthesia [6, 7]. It is most commonly
found in adolescent males [8].

Diagnosis can be challenging considering
that premacular hemorrhage may also be seen
in systemic and many other ocular conditions
including proliferative diabetic retinopathy,
vein occlusion, macroaneurysm, Terson’s
syndrome, shaken adult syndrome, and blunt
trauma [9, 10].

Management options are either clinical ob-
servation or invasive techniques [9], such as
neodymium-doped yttrium aluminum garnet
(Nd: YAG) laser hyaloidotomy, green argon
laser, pneumatic relocation of the hemorrhage
with intravitreal gas and pars plana vitrectomy
(PPV) [6]. Generally, the blood resorbs spon-
taneously with full recovery of visual acuity,
however, prolonged presence of preretinal hem-
orrhage can lead to pigmentary macular dam-
age or development of epiretinal membrane.
Moreover, continuous exposure to hemoglobin
and iron may cause toxic retinal damage which
can be irreversible [6, 11]. When choosing
therapeutic option, thickness and amount of
blood should be considered as well as anatomi-
cal location of the hemorrhage [12].

In this paper, we report a case of premacu-
lar hemorrhage due to VR induced by a gym
training.

CASE REPORT

A 34-year-old woman was referred to the Eye
Clinic, University Clinical Center of Serbia,
complaining of a sudden and painless unilat-
eral decrease in vision which occurred during
intense physical activity in gym. Initially, she
spotted “sparkles” in front of both eyes, then
an hour later, while heavy weight lifting, she
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Figure 1. Color photo of the affected eye; A) on admission - large, well
demarcated premacular subhyaloid hemorrhage more than 4-disc
diameter in size; B) three weeks after discharge - the blood had started
to resolve; C) two months after the accident - significantly smaller,
dehemoglobinized hemorrhage in the macular area; D) at the third
follow-up, three months after the onset of symptoms — complete reso-
lution of the hemorrhage

noticed blurry vision and a black spot in her right eye.
There was no medical history, however positive family his-
tory of abdominal aneurysm and cerebrovascular insult
was present. Ocular anamnesis was negative and she de-
nied history of eye trauma. A complete ophthalmological
examination was performed. Best corrected visual acuity
(BCVA) was measured as counting fingers at five meters
distance in her right eye and 20/20 in her left eye. The in-
traocular pressures, pupillary light reflexes and eye motility
tests were normal. There was no evidence of abnormalities
of the both anterior segments. Dilated fundoscopy dem-
onstrated a large, well demarcated premacular subhyaloid
hemorrhage with visible rupture of the retinal vein branch
in the right eye (Figure 1A). Left eye fundoscopy was un-
remarkable. The patient was admitted to the hospital for
further clinical observation and treatment. All laboratory
parameters (complete blood work, hemostasis, and bio-
chemical profile) were within normal limits. During hos-
pitalization an optical coherence tomography (OCT) and
fundus photography were performed. The OCT showed lo-
calized hyperreflective lesion causing shadowing of the un-
derlying retinal layers while central macular thickness was
779 um (Figure 2A). Considering the patient’s anamnesis
and appearance of the hemorrhage on clinical examination
and OCT, VR diagnosis was established. The patient was
treated conservatively with topical glucocorticoid, nonste-
roidal anti-inflammatory, anticholinergic drugs and oral
antihemorrhagic agents. After several days of follow-up,
the patient was discharged home with recommendation
for close regular follow-up. At the first follow-up, three
weeks after discharge from hospital, clinical examination
revealed smaller hemorrhage in the macular area (Figures
1B and 2B), suggesting that blood started to resolve spon-
taneously, although there was no improvement in visual
acuity. Second follow-up, two months after the accident,
showed significantly smaller, dehemoglobinized blood
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Figure 2. Optical coherence tomography of the affected eye; A) on
admission — localized, hyperreflective lesion and shadowing of the un-
derlying retinal layers; B) three weeks after discharge from the hospital
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Figure 3. Optical coherence tomography of the affected eye; A) two
months after the accident; B) at the third follow-up, three months after
the onset of symptoms - epiretinal membrane formation

(Figures 1C and 3A). BCVA on the affected eye improved
to 20/100. The hemorrhage was still in the macular area
which is the reason why visual acuity was not fully recov-
ered. At the third follow-up, three months after the onset of
symptoms, hemorrhage absorbed and BCVA was 20/20, yet
the patient reported that visual quality was slightly worse
compared to the unaffected eye, which was presumably
due to epiretinal membrane formation discovered by OCT
(Figures 1D and 3B).

This care report was done in accordance with the
institutional standards on Ethics and principles of the
Declaration of Helsinki.

DISCUSSION

VR was first described by Duane [13]. It arises secondary
to physical activities corresponding to Valsalva’s maneuver.
The absence of functional valves in the venous system of
head and neck allows transmission of the elevated systemic
venous pressure to the eye resulting in rupture of the su-
perficial retinal vessels. Localization of preretinal hemor-
rhage is most commonly on the posterior pole probably

www.srpskiarhiv.rs ‘

481



482

due to lose bonds between internal limiting membrane
and retina right peripheral to the fovea [2].

Patients with VR are often young or middle-aged peo-
ple who present complaining of sudden unilateral float-
ers, scotoma, or even complete loss of vision [1]. Good
medical history and thorough examination of both eyes
are essential in diagnosis since the differential diagnosis
for the unilateral retinal hemorrhages includes multiple
conditions. Systemic diseases, such as diabetes mellitus,
hypertension, hematologic disorders, should be excluded.
The patient should be asked about recent head or eye in-
jury to rule out blunt trauma [2, 10]. Valsalva-induced and
spontaneous sub-ILM and vitreous hemorrhages due to
temporarily dysfunctional coagulation status in patients
with SARS-CoV-2 infection were also described in re-
cent years [14, 15, 16]. Another possible cause is Terson’s
syndrome, which arises secondary to subarachnoid hem-
orrhage. Pathogenesis of this syndrome is similar as in
VR - rapid rise in intracranial pressure is transferred to
retinal vein system leading to retinal or vitreous bleed-
ing [17]. Therefore, neurological signs and symptoms
should be observed to exclude Terson’s syndrome [2, 10].
Considering the fact that our patient had positive family
history of abdominal aneurysm, we involved the rupture
of retinal aneurysm as differential diagnosis, although this
condition is usually seen in older population as an out-
come of hypertension and arteriosclerosis [18]. OCT is
useful in determining the exact location of the hemorrhage
and fundus imaging is very significant in monitoring the
progression/regression of the disease [12]. In our patient,
through careful anamnesis, laboratory analyses and de-
tailed examination of both affected and unaffected eye,
diagnosis of VR was made with certainty.

There is no clear protocol for treating VR. However, lit-
erature data suggests that standard treatment is observation
and in the majority of patients vision is fully recovered over
a period of few months [19, 20]. The main issue regard-
ing conservative approach is the extended exposure of the
retina to phototoxic blood products (hemoglobin and iron)
which can lead to permanent vision damage or formation of
an epiretinal membrane [20]. According to one retrospec-
tive study conducted on 24 eyes with VR, preretinal hemor-
rhage size 4-disc diameter or less could be conservatively
treated. In the same study, all of their 13 patients who were
observed for spontaneous resorption of the hemorrhage re-
covered visual acuity of 20/20 over the next six months [12].
Many other studies reported resolution of the blood and
good visual outcome after observation period without any
additional treatment [1, 2, 5]. If conservative treatment is
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BancaneuHa pETMHOI'IaTMja u3a3BaHa Bexxbarem — npukKas 6onecHuKa un nperneg

nutepartype

r Bauesuh'?, Jenena Mupkosuh', BecH T', MnageH buna', Jenen unnjesuh"
Wrop Kosauesuh'?, JeneHa Mupkosuh', Becha LLo6ot', MnageH buna', Jenena Bacunujesuh'2
'YHVBep3nTETCKM KNHYKM LieHTap Cpbuje, KnuHika 3a ouHe 6onectu, beorpag, Cpbuja;

2YHneep3uTet y beorpaay, MegnunHcku pakyntet, beorpag, Cpbuja

CAMETAK

YBog BancanBrHa peTrHonatuja je peTko obosberbe Koje
ce Hajuewhe ncnosbaBa jefHoCcTpaHUM, pehe obocTpaHnm,
owTeherbem BMAa Koje Bapupa off AUCKPETHOr CKOToMa A0
noTnyHor ry6buTka Buaa. JaBsba ce Kao pesyntat BancansmHor
MaHeBpa. Y Hajsehem 6pojy cnyyajeBa KpBapeme je npepeTu-
HamnHo, nako ce mory npoHahu n cybpetunHanHe, MHTPapeTu-
HaNlHe 1 BUTpeasiHe xemoparuje. BancansuHa petrHonatuja ce
YecTo pasBuja ycnes 6pojHUX OKMAAUKMX aKTUBHOCTU Kao LUTO
cy noBpahame, Kalubatbe, An3atbe TELIKOr TepeTa, nopohaj,
WHTEH3VIBHU aepO6HU TPEHVHT 11 OMNLUTa aHecTe3uja. Tepanujcke
onuuje ykibyuyjy npahere nnu nHBasveHe metoge. Mpuka-
3yjemo cnyuyaj npeMakynapHor KpBapema ycnep BancansmHe
peTvHOMaTuje n3a3BaHe TPEHWUHIOM y TepeTaHU.

Mpukas 6onecHuka XeHa ctapa 34 roguHe jasuna ce y Knu-
HVKY 3a OUYHe 6onecT YHNBEP3UTETCKOT KIIMHUYKOT LIeHTpa
Cpb6uje xanehu ce Ha N3HEHAAHO, jeAHOCTPaAHO 1 6€36051HO
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ocnabsberse BIAA Koje ce AOroAnIo TOKOM MHTEH3MBHE GU3nY-
Ke akTBHOCTU. Hajbosbe KoprroBaHa BuaHa oWwTprHa buna je
6pojatbe MPCTWjy Ha NeT MeTapa yaarbeHocTu. Mpernen ouHor
[Ha y Mmapujasv NoKasao je BeNNKO, jaCHO OrpaHuyeHo, npe-
MaKynapHo, CybxujanonpHo KpBapetbe ca BUAbYIBOM PYNTYPOM
rpaHe peTnHanHe BeHe. MaumnjeHTK1ba je KOH3epBaTUBHO fleye-
Ha. Tpu MeceLja mocsie NojaBe CMNTOMa KpBapetbe ce ancop-
60Bano, a Hajoosbe KopUroBaHa BUAHa owWTprHa 6una je 20/20.
3aksbyyak BancansuHa petriHonatmja, nako peTko oborbetbe,
He Tpeba fa 6yae AndepeHLMjanHo AnjarHOCTYKY 3aHeMapeHa
KOA CllyyajeBa peTvHaNHUX 1 BUTPeanHux KpBapetrba. CTaH-
JapAHU TPeTMaH je npaherbe 1 OH je yrnaBHOM JOBO/baH 3a
NoTMyHY onopaBak ByAa; MehyTm, nofaLm 13 nutepatype yka-
3yjy Aa je noTpebaH UHAVBMAYANHM MPUCTYN CBAKOM MaLjeHTy.

KrbyuHe peun: BancansnHa petmHonatuja; BancansuH maHe-
Bap; NPepPeTUHaNHO KpBapetbe; BUTPeaHO KpBapetbe

www.srpskiarhiv.rs

483



Received - MpumbeHo:
March 6, 2022

Revised - PeBusnja:
June 3,2022

Accepted - MpuxeaheHo:
June 5,2022

Online first: June 10, 2022

Correspondence to:

Sladana ANDELIC

Faculty of Health and Business
Studies

Zeleznicka 5

14000 Valjevo, Serbia
sandjelic@singidunum.ac.rs

DOI: https://doi.org/10.2298/SARH220306059A

UDC: 616.12-008.315:[616.98:578.834

CURRENT TOPIC / AKTYEJIHA TEMA

Prehospital care of cardiac arrest in COVID-19 patients
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SUMMARY

During the COVID-19 pandemic, there was an urgent need to revise the existing cardiopulmonary re-
suscitation (CPR) guidelines published in 2015. The coronavirus pandemic increased the rate of cardiac
arrests, and the need for CPR. International resuscitation associations proposed updated resuscitation
guidelines during the COVID-19 pandemic. Although there is a clear consensus in most recommendations,
there are also disparities. Their implementation in everyday clinical practice would alleviate the fear of
health workers at the prehospital level and reduce the indecision to apply CPR in such patients as well.
Keywords: cardiopulmonary resuscitation; COVID-19; recommendations; prehospital care

INTRODUCTION

The year 2020 will be remembered as the year
when the WHO declared the pandemic of the
COVID-19 disease [1]. Thus, guidelines for car-
diopulmonary resuscitation (CPR) published in
the same year were adapted to this disease [2].

Cardiac arrest (CA) is the leading cause
of death in the world, with around 700,000
people dying annually in Europe alone. It is
most common at the out-of-hospital level
with an incidence of 67-170 per 100,000 in-
habitants [3]. The ongoing COVID-19 pan-
demic has dramatically altered the landscape
of pre-hospital response to out-of-hospital CA
(OHCA). Research exploring the incidence of
OHCA events during the pandemic has been
mixed. Parisian study indicated an increasing
number of OHCA associated with an escalat-
ing COVID-19 case burden [4]. Italy’s research
demonstrated no appreciable change in OHCA
incidence during the early pandemic period
[5]. However, a meta-analysis published in
December 2020 reported a 120% increase in
incidence since the start of the pandemic, as
well as higher mortality rates [6].

OHCA is potentially curable if early CPR is
initiated [2]. The main and most significant dif-
ference between non-COVID and COVID-19
patients is in the second link of the chain,
where early application of basic life support
(BLS) in COVID-19 patients requires the ap-
plication of a protective mask for rescuer and
casualty, and that CPR is performed only by
chest compressions [2].

BASIC LIFE SUPPORT ADAPTED FOR
COVID-19 PATIENTS

BLS can be performed by: lay persons, trained
nonprofessionals, health care workers (HCWs)

outside the workplace and without professional
equipment, until the arrival of the emergency
medical team (EMT) [7] or HCWs (both in-
and out-of-hospital).

Emphasis is placed on: early identification
of suspected or positive COVID-19 patients,
the importance of safety (self, bystander, the
patient) and application of personal protective
equipment (PPE) in case of a decision to per-
form CPR [2].

In COVID-19 patients, CA is identified if
a person is unresponsive and not breathing
normally [2, 8]. In the current COVID-19 cir-
cumstances, to check breathing by the look-
listen-feel method [9] is declared invalid and
is replaced by a modified method look-feel for
no longer than 10 seconds [7]. Do not open
the airway (lifting the chin and tilting back the
forehead) and do not check breathing by lean-
ing over the persons’ mouth/nose because of
possible aerosol transmission [8].

If there are no signs of life and no breath-
ing, or if there is any doubt about it, immedi-
ately perform CPR, call the emergency num-
ber 194 [8], and inform the dispatcher about
the suspected or confirmed infection with the
COVID-19 virus, so that a EMT can be sent
with complete PPE.

Lay rescuers start and conduct compression-
only CPR until the arrival of the EMT. There is
evidence that compression-only CPR was bet-
ter than no attempt at CPR [7]. Lay rescuers
should consider placing a facemask or cloth/
towel over the person’s mouth and nose before
performing chest compressions and public-ac-
cess defibrillation. This may reduce the risk of
spreading the virus during chest compressions.

Medical PPE, according to the European
Resuscitation Council, is divided into two
groups: minimum droplet-precaution PPE
(gloves, short-sleeved apron, surgical mask,
eye and face protection: fluid resistant surgical
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mask with integrated visor or full-face shield/visor or
polycarbonate safety glasses or equivalent) and minimum
airborne-precaution PPE (double gloves, scaphander or
long-sleeved apron, filtering facepiece FFP3/N99 mask/
respirator (FFP2/N95 if FFP3 not available), eye and face
protection: full-face shield/visor or polycarbonate safety
glasses or equivalent) [2].

Without PPE, the use of BLS is not recommended for
anyone [7], except in the case when the rescuer himself is
infected or has contracted COVID-19.

HCWs perform CPR with chest compressions and ven-
tilation with a bag-valve-mask (BVM) and oxygen at a 30:2
ratio [2]. In order to achieve effective chest compressions,
apply pressure quickly, strongly, and without interrup-
tion: on the lower half of the sternum (‘in the center of
the chest’), depth of 5-6 cm, at a rate of 100-120/minute
with as few interruptions as possible and allow the chest
to recoil completely after each compression [8].

If a BVM not available, perform compression-only CPR.
If a BVM available, use special high-efficiency particulate
air (HEPA) filters or bacteria/virus filters during ventila-
tion that reduces aerosol generation during CPR.

Instead of the usual method of ventilation with a BVM
in non-COVID patients, the method of one rescuer and
two hands (so-called C-E grip): one hand covers the
mask-face seal, and the other presses the Ambu bag), in
COVID-19 patients ventilation is performed by the meth-
od of two hands and two rescuers (so-called V-E grip):
one rescuer covers the mask-face seal with both hands i.e.,
the thumbs and thenar eminence are placed over each side
of the mask while the second through fifth digits pull the
jaw upward, another rescuer presses the Ambu bag twice
after 30 compressions) [10].

Early use of automated external defibrillator significant-
ly increases the chances of survival and does not increase
the risk of COVID-19 infection [2].

ADVANCED LIFE SUPPORT ADAPTED FOR
COVID-19 PATIENTS

Guarantee a safe environment. Before starting CPR, all
EMT members must make use of the recommended PPE,
following the established fitting and removal standards. In
COVID-19 era, CPR, due to some components being high
aerosol-generating procedures [11], has become high-risk
procedure for the HCWs. Instead of “Primum non nocere”
(first do no harm), we are forced to change to “Primum non
nocere ad te” (first do no harm to yourself) [12].

The following devices have been designed around
the world to reduce COVID-19 virus contamination:
Polycarbonate barrier box in which ventilation is per-
formed by a technique involving two persons: one person
holds a mask and the other ventilates on an Ambu bag, and
protective aerosol box on intubation [13].

Once adequately protected, the presence of CA is to
be confirmed, assessing the patient response to stimuli
and the presence of spontaneous ventilation and pulse
[14]. The quality chest compression should be started as
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soon as possible. Until the available defibrillator or until
advanced airway management occurred [ideally with the
use of endotracheal intubation (ETI)], compression-only
CPR are performing [8]. Providing compression-only CPR
and initial passive oxygenation through a “high oxygen
concentration with low flow” mask system coupled with a
HEPA filter or a nonrebreather face mask (covered with a
surgical mask) is an acceptable alternative to active BVM
ventilation during the initial phase of CPR [15]. Once a
BVM device arrives, proceed with a compression: venti-
lation ratio of 30:2. The person doing compressions can
pause to squeeze the bag [2].

Defibrillate as soon as indicated; without delay for ap-
plication of PPE. In the witnessed shockable CA, and situ-
ations where a defibrillator can be applied immediately
for defibrillation and the resuscitator has not been able
to put on the corresponding PPE to start CPR, it is rea-
sonable to follow the recommendation of applying three
consecutive discharges without previous chest compression
or compression between discharges [14]. There is no sci-
entific evidence that direct current shock delivery leads to
aerosol generation, so it can be delivered safely. Whenever
possible, use self-adhesive electrodes instead of handheld
defibrillator electrodes. If a defibrillator is not available,
one team member will begin only the external massage
until the defibrillator is delivered and prepared.

If not yet, place an oxygen mask and give oxygen. Leave
the mask on the patient until a BVM device arrives [2], and
then, proceed CPR with a compression: ventilation ratio of
30:2. Manual ventilation with a BVM with high-flow 100%
oxygen (target: SaO, of 94-98%), should be performed
only by experienced staff using a 2-person technique (V-E
grip), because an ill-fitting mask/poor seal will generate
an aerosol [2].

Establishment of an advanced airway in COVID-19
patients due to the high degree of aerosol contagion is
one of the riskiest procedures in the treatment of these
patients [16]. Provide airway by using ETT or supraglottic
device or with mandatory placement of HEPA filters on
the Ambu bag [17], as well as on the ventilator hoses. It
is reccommended that the ETI be performed by an expe-
rienced physician so that the procedure can be done in
one act, which reduces the exposure to the virus, as well
as to use an endotracheal tube with a balloon cuff [18]. If
ETI is delayed, consider ventilation with a self-inflating
balloon and/or the insertion of a supraglottic device, both
with HEPA filters. The position of the placed endotracheal
tube should not be checked auscultatory (transmission of
infection), but only by capnography [9, 18] or observation
of chest movements during ventilation with an Ambu bag.
After ETI, perform chest compressions with 10 ventila-
tions per minute. If feasible, one person performs ETI,
another assists, and a third administers medication and
sets up electrocardiogram monitoring [18]. Shao et al.
[19] suggested frequent changes (every minute) of per-
sons performing chest compressions, since performing
chest compressions while wearing PPE causes rapid fatigue.

Provide a venous route for drug administration, giving
preference to the intraosseous approach.
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Figure 1. Advanced Life Support Algorithm for COVID 19 adult patients. Adapted for Resusci-tation Council UK guidance, available from: https://
firstaidforlife.org.uk/giving-cpr-during-the-pandemic-resuscitation-council-uk-guidance/ [20]; PPE - personal protective equipment; BLS - basic
life support; VT - ventricular tachycardia; VF - ventricular fibrillation; DC - direct current; CPR - cardiopulmonary resuscitation; ETI - endotracheal
intubation; LMA - laryngeal mask air-way; HEPA — high-efficiency particulate air; ROSC - return of spontaneous circulation; CA - cardiac arrest;
ECG - electrocardiogram; IV - intravenous; |0 - intraosseous; PEA - pulseless electrical activity

All other algorithmic procedures during the manage-
ment of CA (shockable or nonshockable), reversible causes

PERSON

of arrest, post-resuscitation care and the use of sophisti-

cated medical equipment remain unchanged compared to

the recommendations from 2021.

Figure 1 presents the Universal Advanced Life Support
Algorithm adapted for COVID 19 patients [20].

‘ DOI: https://doi.org/10.2298/SARH220306059A

TRANSPORT OF A SUCCESSFULLY RESUSCITATED

For easier memorization, the transport of a successfully re-

suscitated person is subject to the acronym STOP COVID

[21]:

S (secure) - secure airway,
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Prehospital care of cardiac arrest in COVID-19 patients

T (team building) - team griefing,

O (organize) —competence, team,

P (prepare) — prepare all the equipment,

C (checklist) — checklist for equipment and sequence
of procedures,

O (optimize) — optimization of hemodynamic status
and oxygenation,

V (vigilated) - careful dressing/undressing of protec-
tive equipment,

I (invasive) — invasive airways evaluation,

D (debriefing) - oral and written report at the time of
patient handover.

After transport, completely and thoroughly disinfect
(with chlorine-based solution) the ambulance and used
medical apparatus and equipment, before the vehicle is
re-included in the normal work process.
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CONCLUSION

This paper presents a sublimation of relevant recommen-
dations during the COVID-19 disease pandemic. Their
implementation in everyday clinical practice would allevi-
ate the fear of health workers at the prehospital level and
reduce the indecision to apply CPR in such patients as well.
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MpexocnuTtanHo 36purbaBakbe CpuaHor 3actoja Kog o6onennx oa Kosuga 19

bojaH Hukonuh', CnahaHa AHhenuh'2

'YHusep3utet CuHrupyHym, Gakyntet 3apaBCTBEHMX U NOCNOBHIX CTyAuja, Bambeso, Cpbuja;

?3aBog 3a ypreHTHy MeguuuHy, beorpag, Cpbuja

CAMETAK

Tokom naHgemuje KoBmaa 19 ykasana ce xuTHa notpeba 3a
peBuAvpamem noctojefirix cMepHMLa 3a KapAMOonyIMOHaNHy
peanumauujy (KIMP), objarbeHnx 2015. roguHe. MaHaemuja Ko-
Buga 19 je nosehana nHUMAEHLY cpyaHor 3acTtoja 1 noTpeby
3a KIP. MehyHapopHa yapy»xetba 3a KIMP npeanioxuna cy mo-
andmkosaHe npenopyke 3a KINP Tokom nangemuje kosmaa 19.

DOI: https://doi.org/10.2298/SARH220306059A

Mako nocToju jacaH KOHCeH3yc y BeRnHM NpenopykKa, nocToje
1 gucnaputeTu. bbrxosa NprMeHa y CBaKOLHEBHOj KNMHUYKO]
npakcy yonaxna 6u cTpax 3apaBCTBEHNX PafHMKa Ha MPexo-
CMWTaIHOM HMBOY 1 CMakbla HEOANYYHOCT Aa npumene KI1P
1 KOJ, OBaKBYX 6ONECHNKa.

KmbyuHe peun: KapgmonynmoHanHa peaHumauyja; kosug 19;
npenopykKe; NPexocnuTaaHo 36putbaBatbe
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induced febrile neutropenia
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SUMMARY

Febrile neutropenia is a serious adverse effect of chemotherapy. It can lead to complications and death,
as well as delays in treatment, chemotherapy dose reductions, compromised treatment efficacy, and
reduced survival. The assessment of the patient-related risk factors plays a significant role in the preven-
tion of febrile neutropenia and its complications. In the case of intermediate-risk chemotherapy, the
patient-related factors contribute to the estimation of an overall febrile neutropenia risk as well as to
timely planning of primary prophylaxis using growth factors. Patients presenting with febrile neutropenia
undergo a detailed initial risk assessment for serious complications so that an appropriate treatment
can be selected. Recommendations given by the guidelines outline the classification of and risk factors
for febrile neutropenia complications. The use of patient-related factors and validated tools for the risk
assessment of complications makes it possible to optimize the treatment for each patient and to reduce
the risk of morbidity and mortality due to febrile neutropenia.

Keywords: febrile neutropenia; patient-related risk factors; risk assessment

INTRODUCTION

Febrile neutropenia (FN) is an oncology emer-
gency and one of the most frequent and most
serious complications of chemotherapy treat-
ment [1]. It is a significant cause of morbidity,
mortality, and burden to healthcare services [2].
The incidence of FN in patients receiving che-
motherapy for solid tumors is 10-50%, while
for hematological malignancies it is up to 80%
[1, 3]. Around 20-30% of patients with FN will
present with complications requiring hospital-
ization with an overall mortality of 10% [1].
FN is defined as a fever (oral temperature
of > 38.3°C or two consecutive readings of
> 38°C, one hour apart) in patients with se-
vere neutropenia (absolute neutrophil count
of < 0.5 x 10°/1, or expected to fall below
0.5 x 10°/1)[1, 3, 4]. In the majority of patients
with FN, symptoms and signs of infection are
absent. Bacteriaemia is documented in 20% of
FN patients [1]. In the past, there used to be a
prevalence of Gram- (G) negative bacteriemia
among patients with FN, but in the last few de-
cades the shift has occurred towards G-positive
bacteriemia and at the present time the ratio
between G-positive and G-negative bacteria is
60:40 [5]. Patients with FN and proven bacte-
riemia have poorer prognosis, with a mortality
rate of 18% (G-negative) and 5% (G-positive)
[1]. The most common isolated G-positive bac-
teria are Staphylococcus spp., enterococci, and
viridans streptococci, while among G-negative

bacteria the most common are Escherichia coli,
Klebsiella spp., and Pseudomonas aeuruginosa
[5]. Fungal and viral infections in patients with
FN are rarely an initial type of infection and
are related to prolonged severe neutropenia in-
duced with high-dose chemotherapy regimens
such as in hematological malignancies.

RISK FACTORS FOR THE DEVELOPMENT
OF FEBRILE NEUTROPENIA

There is a clear relationship between the severi-
ty of neutropenia and the dose-intensity of che-
motherapy [1]. According to the risk to induce
FN, all chemotherapy regimens are classified as
high risk (incidence of EN > 20%), intermediate
risk (incidence of FN of 10-20%), or low risk
ones (incidence of FN < 10%). The majority of
high-risk regimens are high-dose chemother-
apy regimens for the treatment of lymphomas,
leukemias, osteo- and soft tissue sarcomas, and
certain regimens for the treatment of colorectal,
pancreatic, and breast cancer [6].

It has been shown that several factors, other
than chemotherapy itself, are responsible for
increasing the risk of FN and its complications,
which is of special importance in the case of
intermediate-risk chemotherapy regimens.
These patient-related factors augment the risk
produced by chemotherapy and create an over-
all risk for developing FN. The overall FN risk
is high if one or more patient-related factors
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Figure 1. Decision making algorithm regarding the use of the granulo-
cyte colony-stimulating factor (G-CSF) in primary prophylaxis of febrile
neutropenia (FN)

are present. In everyday clinical practice, the majority of
standard-dose chemotherapy protocols with the inter-
mediate risk for FN are used for the treatment of various
types of solid tumors [6]. Assessment of patient-related
factors is of importance in order to prevent occurrence of
FN and, consequently, morbidity, mortality, and burden
to health care services. On the other hand, assessment of
patient-related factors in order to prevent FN results in
better prevention of chemotherapy dose delays and dose
reductions that may affect overall survival.

Several meta-analyses have shown that primary prophy-
laxis with the granulocyte colony-stimulating factor (G-
CSF) reduces the risk of EN by at least 50% in patients with
solid tumors and lymphomas as well as early mortality dur-
ing chemotherapy and infection-induced mortality. [7, 8, 9].
Most guidelines recommend the use of the G-CSF prophy-
lactically if the risk of FN is > 20% for all planned cycles of
treatment [1, 3, 6]. For patients with an intermediate risk, it
is important to consider patient-related factors, as already
mentioned (Figure 1) [1, 3, 6]. With most chemotherapy
used for the treatment of common malignancies, the risk
of FN is maximal during the first course of chemotherapy
[4]. Thus, for patients at risk, primary prophylaxis of FN is
recommended from the first cycle of therapy.

Data from the guidelines regarding patient-related risk
factors are heterogenous (Table 1) [1, 3, 6].

Dimitrijevic J. et al.

Patient age is one of the most important patient-related
risk factors for FN and the only one that all the guidelines
agree upon. Advanced disease, comorbidities, poor perfor-
mance status, as well as nutritional status, are equally im-
portant. The presence of malnutrition increases treatment-
related toxicities in cancer patients receiving chemotherapy
[10]. It is estimated that in 10-20% of patients, death is
caused by malnutrition-related adverse events and not by
the tumor itself; therefore, early assessment for malnutri-
tion and adequate nutritional interventions before the start
of the treatment are recommended [10]. Before the diagno-
sis of malnutrition is considered, it is mandatory to assess
patients for being “at risk” of malnutrition by any validated
risk screening tool (e.g. Malnutrition Universal Screening
Tool, MUST) [11].There are several criteria that should
be addressed in order to diagnose malnutrition: weight
loss, anorexia, body composition (e.g. fat-free mass index,
FFMI), anthropometry (e.g. body-mass index, BMI), and
biochemical markers (albumin levels, C-reactive protein
levels). The proposed criteria for the diagnosis of malnutri-
tion are as follows: unintentional weight loss > 10% indefi-
nite of time, or > 5% over the last three months combined
with either BMI < 20 kg/m? (< 70 years), or < 22 kg/m?
(= 70 years), or FFMI < 15 and 17 kg/m?* in women and
men, respectively [11].

In general, careful assessment of patient-related risk
factors in patients scheduled to receive chemotherapy of
intermediate risk for FN enables adequate estimation of
an overall FN risk and, consequently, timely planning of
primary prophylaxis with the G-CSF in order to prevent
FN and its complications.

RISK FACTORS FOR THE COMPLICATIONS OF
FEBRILE NEUTROPENIA

As mentioned before, FN is one of the most serious com-
plications of chemotherapy treatment. However, not all the
patients with FN will have complications or require hos-
pitalizations. For example, a worse prognosis is expected
in high-risk FN with the case of proven bacteriemia or the
presence of a focal site of presumed infection (e.g. pneu-
monia, cellulitis) [1].

Multiple randomized control trials have demonstrated
that outpatient treatment is safe and feasible in patients
with low-risk FN, with associated savings in resources and
improved patient’s quality of life [12].

Table 1. Patient-related factors considered by the guidelines as risk factors for febrile neutropenia

NCCN

ASCO ESMO

Prior ChT or RT

Persistent neutropenia

Bone marrow involvement by tumor

Recent surgery and/or open wounds

Liver disfunction (bilirubin > 2)

Renal disfunction (creatinine clearance < 50)
Age > 65 years receiving full dose chemotherapy

ECOG performance status
Nutritional status

History of prior FN

Age > 65 years Age
Advanced disease
History of prior FN
No antibiotic prophylaxis or G-CSF use
Mucositis
Poor performance status
Cardiovascular disease

Comorbidities

NCCN - National Comprehensive Cancer Network; ASCO - American Society of Clinical Oncology; ESMO - European Society for Medical Oncology; ChT -
chemotherapy; RT - radiotherapy; ECOG - Eastern Cooperative Oncology Group; G-CSF - granulocyte colony-stimulating factor; FN - febrile neutropenia

DOI: https://doi.org/10.2298/SARH211109054D
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Table 2. Multinational Association for Supportive Care in Cancer tool
for risk stratification in febrile neutropenia

Table 3. Clinical Index of Stable Febrile Neutropenia score for risk
stratification in febrile neutropenia

Severe symptoms
Moderate symptoms
No or mild symptoms

Burden of illness

No hypotension (systolic blood pressure > 90 mmHg)

No chronic obstructive pulmonary disease

Solid tumor or hematological malignancy with no
previous fungal infection

N [dMlujvnwo

w

No dehydration requiring parenteral fluids

Outpatient at presentation
Age < 60 years

N | W

ECOG performance status > 2 2

Stress-induced hyperglycemia > 6.7 mmol/L or = 13.9
mmol/L in diabetics or if on steroids

Chronic obstructive pulmonary disease

2

1

Cardiovascular disease 1
NCI mucositis > 2 1
1

Monocytes < 200/pl

ECOG - Eastern Cooperative Oncology Group; NCl - National Cancer Institute

Low risk
= Qutpatient status
= No acute comorbidities
= Anticipated short duration of severe neutropenia(<7 days)
= ECOG0-1
= No hepatic and renal insufficiency
= MASCC Score of 221 or CISNE score of <3

Y

None of high risk and most low risk factors
OUTPATIENT

Initial assessment

/\.

High risk
=  MASCC Score <21 or CISNE score =3
=  Inpatient status
= Significant comorbidity or clinically unstable
=  Allogeneic HCT
=  Anticipated prolonged severe neutropenia(>7days)
=  Presence of hepatic and renal insufficiency
=  Progressive cancer
=  Pneumonia or other infections at clinical presentation
=  Alemtuzumab
= Mucositis grade 3—4

Any high risk factor
INTPATIENT

Figure 2. National Comprehensive Cancer Network; (NCCN) initial risk assessment algorithm for FN patients;
ECOG - Eastern Cooperative Oncology Group; MASCC - Multinational Association for Supportive Care in Cancer; CISNE - Clinical Index of Stable

Febrile Neutropenia

Considering that the rate of complications from FN is
still high, it is crucial to accurately stratify patients who
can safely be treated on an outpatient basis. Several tools
have been proposed in order to recognize patients with
high-risk FN. One of the most common used tools for risk
stratification is the Multinational Association for Support-
ive Care in Cancer (MASCC) tool (Table 2) [13].

An MASCC score of 21 or more identifies low-risk pa-
tients eligible for outpatient care with a positive predictive
value of 91%, a specificity of 68%, and a sensitivity of 71%
[12]. Another commonly used risk stratification tool is
the Clinical Index of Stable Febrile Neutropenia (CISNE)
score (Table 3) [13].

It was validated to predict major complications in FN
patients who are assigned a score > 3 (high risk). Due to
the validation study design, the CISNE can only be applied
to patients with solid tumors treated with standard-dose
chemotherapy) [13].

Although these scores are validated and no-time con-
suming tools for the prediction of complications in FN
patients, it is not clear whether they could be applied to
all FN patients. In a recent paper published in the Jour-

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):489-493

nal of Oncology Practice, the authors deem that one tool
cannot fit all the patients with FN [14]. In this paper, it is
stated that the treatment of FN should be personalized
and that several patient-related, treatment-related, and
logistic factors should be taken into account in order to
decide whether to treat the FN patient as an inpatient or
as an outpatient. It is discussed that an ideal tool to help
decision-making in this regard probably should be a sys-
tem that accommodates all components of patient care and
patient-related factors: type of cancer, expected progno-
sis, intent of cancer treatment and type of chemotherapy
regimen, expected severity and duration of neutropenia,
patient’s comorbidities, patient’s performance status, he-
modynamic stability, adherence to oral antibiotics, patient’s
compliance to close monitoring, and availability of emer-
gency health care services. Once again, the focus is on the
patient-related factors.

The current American Society of Clinical Oncology
(ASCO)/Infectious Diseases Society of America (IDSA)
guideline recommends the use of MASCC score and clini-
cal criteria to identify patients with high-risk FN [3]. In
the ASCO guideline, Taplitz et al. [3] based clinical criteria
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on various patient-specific and organ-specific symptoms,
signs, and conditions. Patients with an MASCC score
< 21 and the presence of clinical criteria are candidates
for inpatient treatment. In the case of an MASCC score
> 21 and the absence of clinical criteria, patients with FN
should be treated as outpatients. This guideline also rec-
ommends the use of the CISNE score in the case of clini-
cally stable low-risk FN patients with solid tumors treated
with mild-to-moderate intensity chemotherapy, as already
mentioned [3]. The current ESMO guideline recommends
the use of the MASCC score to identify low-risk and high-
risk FN patients [1]. The current National Comprehensive
Cancer Network guideline recommends the use of these
tools (MASCC or CISNE) together with several additional
patient-related factors (Figure 2) [4].
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CONCLUSION

Chemotherapy-induced FN may lead to serious compli-
cations and represents a burden to healthcare services.
A careful and comprehensive assessment of risks for FN
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CseobyxBaTHa npoueHa paKkTopa pu3mnKa 3a pa3Boj U KOMNAuKaumje pebpunte

HeyTponeHuje n3assaHe XemmoTepanujom

JeneHa umutpujeBuh’, CHexxaHa bowwrbak', AHa Bugosuh?3, Mapuxa HukutoBuh'2

"MHcTuTyT 33 oHKonorujy 1 paguonorujy Cpbuje, beorpap, Cpbuja;
2YHneep3uTet y beorpaay, MeanunHcku pakyntet, beorpag, Cpbuja;

3YHnBep3uUTeTCKI KNUHUYKK LieHTap Cpbuje, KnuHuka 3a xematonorujy, beorpag, Cp6uja

CAXETAK

(OebpunHa HeyTpoMeHuja je 0361/bHO HEXEJbEHO [1€jCTBO
xemuotepanuje. Moxe foBecTV 4O NojaBe KOMMANKauuja v
CMPTY, Kao 1 A0 Kallkerba y NPUMEHUN XeMuoTepanuje, 1o
CMatb€eha 033 aHTUHEOMTACTUYHMX JIEKOBA, LUITO MOXe YTU-
LT Ha epUKAaCHOCT OHKOJTOWIKOT fleuetba 1 ckpahere npe-
XUBJbaBara. [poLieHa pakTopa pusnka nopekna bonecHmka
Urpa 3HauajHy ynory y npeBeHumju ¢ebpusiHe HeyTponeHuje
N tbeHUX KOMNNMKaumja. Y cnyyajy xemuorepanuje ymepeHe
MujenocynpecrBHOCTY, GakTopy nopekna bonecHnKa Mopajy
[a ce y3my y 063up jep noBehaBajy yKynaH pr3uk 3a GbebpunHy
HeyTponeHujy. AjeKBaTHa npoLeHa yKynHor pu3nka 3a de-
OpVNHYy HeyTponeHujy omoryhasa NpaBoOBPEMEHO MaHVpakbe

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):489-493

npumapHe npodunakce npumeHom daktopa pacta. Kog 6o-
NeCHUKa Koju pa3Bujy GpebpunHy HeyTponeHujy fAeTarbHoO ce
npoLietbyje pu3KK Of 030UIbHNX KOMMINKaLKja, yKIbyuyjyhu Ty
1 CMPTHU NCXOA, Kako 61 ce oapeano ogrosapajyhiv npuctyn
y nevetby. Y BofMUMMa Cy Aate npenopyke 3a npoLeHy pusu-
Ka 3a KoMnmKauuje Ha TepeHy debpunHe HeyTponeHuje. Ko-
puwherbem BanMAMPaHX nomarasa 3a NpoLieHy KOMMaMKaLwja
1 afileKBaTHOM MpoLieHoM GaKTopa pusmKka nopeksa 6onecHmka
moryhe je npunaroguTi neyere GebpunHe HeyTporneHuje caa-
KOM 60SIECHUKY 1 CMarbUTU PU3NK Of KOMIINKaLMja 1 CMPTH.

KrmbyuHe peun: pebpuinHa HeyTponeHuja; GakTopu prsmka
nopekna 6onecHnKa; NpoLieHa pu3iKa

www.srpskiarhiv.rs

493



DOI: https://doi.org/10.2298/SARH220212040P

UDC: 613.24:617-089; 616-008.9

HISTORY OF MEDICINE / UCTOPUJA MEAVULIMHE
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SUMMARY

The paper presents the chronological development of bariatric/metabolic surgery in Vojvodina, the
region with the largest incidence of obesity in Serbia, and in which 13.2% of the population suffers from
diabetes with a mortality of 15.7/100,000, which is one of the highest rates in Europe.

Bariatric surgery began in the 1950s in the United States, with the consecutive development of various
restrictive, malabsorptive, and combined procedures, which are intensified by the adoption of laparo-
scopic techniques.

After initial, European knowledge and preparation of obese patients for surgery at the end of the 1970s,
the first laparoscopic bariatric/metabolic interventions started in Vojvodina at the Clinical Center in Novi
Sad in 2006. Next year, the multidisciplinary team for bariatric surgery was prepared in Slovenia and Aus-
tria, and the first interventions were performed in 2008 at the Clinic for Thoracic Surgery of the Institute
in Sremska Kamenica, in the first-place laparoscopic sleeve gastrectomy. Since then, bariatric/metabolic
surgery at this Institute have continuously been performed. By establishing international cooperation,
three courses were held with demonstration operations in bariatric/metabolic surgery and the partici-
pation of eminent surgeons and other experts from the country and abroad. Several bariatric surgeries
were performed on children (at the Children’s Surgery Clinic in Novi Sad), as well as in Sremska Mitrovica.
Their own experience in this field has been published in the international literature and through several
regional meetings dedicated to metabolic surgery.
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INTRODUCTION

Bariatric surgery or weight loss surgery is con-
sidered different operative procedures with the
aim of treating obesity. The word bariatric has
origin from the Greek root of the two words
which mean weight and treatment [1]. Obesity
is a serious public health problem [2]. People
who have elevated body mass index (BMI) have
a significantly increased risk of developing car-
diovascular, endocrine and infectious diseases,
diabetes mellitus, cancer and asthma, as well as
sleep apnea, musculoskeletal disease and sud-
den death [3, 4, 5]. In addition, obesity affects
the social, economic and psychological function
of a person in society. Although conservative
treatment is first in the treatment of obesity and
includes a diet, exercise, lifestyle change, and
anti-obesity drugs, it is not successful in a long
way [6]. Today, the surgical treatment of obesity
and associated “metabolic syndrome” is recom-
mended by the World Health Organization, but
also by endocrine and other international as-
sociations [7, 8]. Due to the effects on metabo-
lism, primarily on the metabolism of glucose
and fat, bariatric surgery is also called metabolic
surgery. Vojvodina is, according to the epide-
miological and social medical indicators of the
regions in Serbia and Europe, severely affected
by obesity and associated metabolic syndrome,

primarily diabetes and hypertension. According
to the Institute of Public Health Institute of
Serbia report from 2016, 13.2% of the adult
population suffers from type 2 diabetes mellitus,
with a mortality rate of 15.7 / 100,000, which
represents the highest rate in Europe. Vojvodina
and its “districts” (Backa, Central Banat, and
South Banat district) have the highest incidence
of diabetes, over 160:100,000 [9, 10]. In the past
decades sporadically and relatively constant in
the last ten years, bariatric/metabolic surgery in
Vojvodina has been performed.

The aim of the paper is to present the develop-
ment of bariatric/metabolic surgery in Vojvodina.

THE HISTORY OF BARIATRIC/METABOLIC
SURGERY IN THE WORLD

The development of open bariatric surgery be-
gan in the fifties of the last century, using the in-
testinal bypass [11]. In this procedure, the upper
part of the intestine (jejunum) merged with the
lower part of the small intestine (ileum), which
left a large part of the small intestine to be ex-
cluded from digestion and caused weight loss by
malabsorption [12]. Thereafter in the 1960s, a je-
juno-colic bypass was made: the proximal small
intestine is transected and anastomosed to the
colon [13]. In 1967, on the basis of experiments
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in the laboratory, the “father” of bariatric surgery Edward
Mason developed the original gastric bypass [14]. In 1977,
following the work of Alden (who made gastro-jejunostomy
- a surgical procedure in which an anastomosis is created
between the stomach and the proximal loop of the jejunum),
Griffen introduced Roux-en-Y anastomosis into bariatric
surgery and this procedure became a gold standard in bar-
iatric/metabolic surgery [11, 15].

As a combined restrictive and malabsorptive procedure,
the Roux-en-Y gastric bypass was followed by dumping
syndrome, iron deficiency and vitamin B12 deficiency. In
the 1970s and 1980s, purely restrictive surgery, gastroplas-
ty, was brought into bariatric surgery [16]. The procedures
on the stomach and its reduction were followed by the set
of rings or staples [17]. These operations showed fewer
complications but were accompanied by minor weight loss.

The modern era in bariatric surgery begins with the
operation of the biliopancreatic diversion performed by
the Italian surgeon Nicola Scopinaro. The first report on
18 patients was published in 1979 [18]. He performed a
horizontal hemi-gastrectomy with pouch drainage by a
Roux limb of at least 250 cm in length, joining a long bilio-
pancreatic limb to form 50 cm long common ileal segment,
or channel. This procedure was converted by Marceau et
al. [19] in Canada to a vertical sleeve gastrectomy with
cross-stapling of the duodenum and an approximately 100
cm-long common channel.

In 1998, Hess and Hess [20] in the USA made a duo-
denal switch, by performing a sleeve gastrectomy, with
pyloric preservation, duodenal division, a proximal duo-
deno-ileostomy, and a common channel of approximately
100 cm. In this version of the biliopancreatic diversion
called “biliopancreatic diversion with duodenal separation”
(BPD-DS), which began to be performed laparoscopic,
the volume of the stomach was reduced to about 200 mil-
liliters, drawing the future sleeve gastrectomy.

Kuzmak [21] introduced a silicone tape in 1986 that
could be filled through the subcutaneous chamber and
“adjusted” with clamping around the cardia area, prevent-
ing excessive filling of the stomach. Forsell et al. [22] first
set up a laparoscopic “adjustable gastric band” in 1993.

Laparoscopic sleeve gastrectomy (LSG) or vertical gas-
tric resection was first performed by Michel Gagner in
1999 within the BPD-DS. In 2003, the same surgeon did
the LSG as the first stage of two-stage Roux-en-Y gastric
bypass (RYGB) surgery in patients at high risk and BMI
higher than 50 kg / m?. Shortly after this description, the
articles followed in which the LSG was performed as an
independent and sufficient procedure for the treatment of
obesity and metabolic disorders due to good results [23,
24]. Today, this operation is the most commonly performed
procedure in metabolic surgery in the whole world [25].

DEVELOPMENT OF BARIATRIC/METABOLIC
SURGERY IN VOJVODINA

The first theoretical knowledge on bariatric surgery and
the first preparation of patients were done in Novi Sad
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by the associate professor of surgery Borislav Savi¢, who
worked in the Surgical Clinic from 1979 to 1981. He came
from Germany as an affiliated surgeon and author of the
book “Septic Surgery”, published in Stuttgart [26]. The
cooperation of surgeons and internist-endocrinologists
was done on the Faculty of Medicine in Novi Sad. The
sudden death of Professor Savi¢ stopped the realization of
the first bariatric interventions, but the idea continued to
live in the followed generations of surgeons and internists.
The first laparoscopic interventions on biliary tract were
carried out in 1996 in Sremska Kamenica at the Clinic for
Cardiovascular Surgery by Professor Branislav Dani¢i¢ and
Dr Miroslav Ili¢, who were abdominal surgeons (equip-
ment for laparoscopic procedures was only available to
this institution). After the introduction of laparoscopic
methods in the Clinical Center of Vojvodina at the Clinic
for Abdominal and Endocrine Surgery and the complete
experience in this surgery (laparoscopic adrenalectomy;,
laparoscopic reparation of hiatal hernia, laparoscopic ap-
pendectomy), the first operation of setting up a Swedish
adjustable gastric band (SAGB - Johnson & Johnson®) was
performed by Professor Radovan Cvijanovi¢ with his team
in 2006. He continued this procedure to work in Parks Dr
Dragi Special Surgical Hospital in Novi Sad. In 2007, after
obtaining the necessary equipment for bariatric procedures
at the Institute for Lung Diseases at the Clinic for Thoracic
Surgery, the multidisciplinary team (surgeons, psycholo-
gist, nutritionist, anesthesiologist, nurses) was in Slovenj
Gradec (Slovenia) for conducting bariatric operations un-
der the management of Dr Brane Breznikar.

Immediately afterward, courtesy of Johnson & Johnson®
medical company, Dr Miroslav Ili¢ was at the Clinic for
Bariatric Surgery under the mentorship of Associate
Professor Karl Miller (Head of the Surgical Department,
Hallein Clinic, Austria), where he was educated primarily
for the SAGB procedure and Roux-en-Y gastric bypass.

The first bariatric/metabolic laparoscopic procedures
were performed at the Clinic for Thoracic Surgery of the
Institute of Pulmonary Diseases of Vojvodina on October
31, 2008, with the guidance of Dr Miller, two SAGB proce-
dures and one LSG on a mega-obese patient (BMI 70 kg/
m?) [27]. At the same time, Professor Miller held a public
lecture about bariatric medicine and surgery in front of
representatives of provincial authorities in order to point
out the financial advantages of early treatment of obesity
and metabolic syndrome.

The first accredited two-day multidisciplinary Alma
Mons course (Continuing Medical Education) was held
in October 2013 with lecturers from Serbia, Bosnia and
Herzegovina, Croatia, Romania and Turkey, with live per-
formance and monitoring with the possibility of asking
questions to surgeons during the procedure. The lectur-
ers were: internist endocrinologists Professor Edita Stoki¢
(Novi Sad, Serbia), Dr Snezana Polovina (Belgrade, Serbia),
internist pulmonologist Assistant Professor Ivan Kopitovi¢,
anesthesiologists Dr Milana Komarcevi¢ (Sremska
Kamenica, Serbia) and surgeons Professor Miroslav
Bekavac-Beslin (Zagreb, Croatia), Assistant Professor Fuad
Pasi¢ (Tuzla, Bosnia and Herzegovina), Professor Catalin
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Figure 1. Dr Robert Rutlage and Professor Miroslav Ili¢

Copdéescu (Bucharest, Romania), Professor Alper Celik
(Istanbul, Turkey), Assistant Professor Milo$ Koledin and
Professor Miroslav Ilic (Sremska Kamenica, Serbia). The
following operations were performed: laparoscopic “re-
sleeve” gastrectomy and laparoscopic ileal interposition.
Both of these operations were first performed in Serbia.

The second Alma Mons course was held in November
2014 with the participation of surgeons from the
Netherlands, Croatia and Serbia. The lecturers were Dr
Arlond van de Laar, Head of Bariatric Surgery at the
Slotervaart Hospital in Amsterdam (the Netherlands),
the European Center of Excellence for Bariatric Surgery,
with associates Dr Yair Acherman and Dr M. Hoen, whose
focus was on Roux-en-Y gastric bypass, then Professor
Davor Stimac (Rijeka Clinical Hospital Center, Croatia) -
about intragastric balloons. Cooperation and meeting with
Professor Beslin-Bekavac (Sestre Milosrdnice University
Hospital Center, Zagreb, Croatia) and Assistant Professor
E. Pagi¢ (Tuzla University Clinical Center, Tuzla, Bosnia
and Herzegovina). The third Alma Mons course was dedi-
cated to only one surgeon and surgery: Dr Robert Rutlegde
(Center for Excellence in Laparoscopic Obesity Surgery,
Henderson, USA) and his metabolic laparoscopic proce-
dure - “mini-gastric bypass” (MGB/OAGB). This course
was held on May 30, 2016, with the theoretical part and the
performance of two MGB/OAGB operations carried out
by Dr Robert Rutlage and Professor Miroslav Ili¢ (Figure
1). These interventions were performed for the first time
in the region of Southeast Europe.

Since 2008, bariatric/metabolic surgeries are con-
tinuously performed at the Clinic for Thoracic Surgery
in Sremska Kamenica under the leadership of Professor
Miroslav Ili¢ [28].
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Pa3Boj 6apujatpujcke/meTabonnuke xupypruje y Bojsoguuu

CphaH C. MyTHuk', Mupocnas [. Mnuh?3, Mua MaHojnosuh?

'OnwTa 6onHMLa,Bpway’, Cnyx6a onwTe xupypruje, Bpwaw, Cpbuja;

2MHcTuTyT 3a nnyhHe 6onectn BojsopuHe, KnuHuka 3a rpynHy xupyprujy, Cpemcka Kameruua, Cpbuja;

*YHneep3utet y Hosom Cagy, MeguumHckm dpakyntet, Hosu Cag, Cpbuja

CAXETAK

Y pagy je paT XpOHONOLLKM pa3Boj 6apujaTpujcke/meTabonmny-
Ke xupypruje y All BojBoguHu, peruju Koja uma Hajsehy nHuu-
JeHLy rojasHmx ocoba u y Kojoj 13,2% nonynaumje 6onyje og
wehepHe 6onectn ca mopTanuTeTom og 15,7/100.000 cTaHOB-
HWKa, LITO je jefiHa oA HajBuLwX cTona 'y EBponu.
bapujatpujcka xupypruja nountbe negeceT!x rogruHa NpoLLIor
Beka y CAJl, ca KOHCEKYTUBHIM pa3BojeM PasnunimnTUX PecTpuk-
TUBHUX, ManancopnTUBHYX 1 KOMOMHOBAHUX 3axBaTa Koju ce
VHTEH3MBUPajy YCBajatbeM J1anapoCKOMCKMX TEXHNKA.

HakoH noyeTHuX, eBPONCKMX Ca3Hatba U NpUnpeme rojasHmx
6onecHUKa 3a onepaLujy Kpajem cefjlaMAeceTX rofmnHa, npee
nanapockoncke 6apujatpujcke/meTabonnuke NHTEPBEHLMje
3anoumtby y All BojsoguHn y KnnHnukom LeHTpy y Hosom Cagy
2006. rognHe NocTaB/bakbeM ,LIBEACKe NPUaroa/bree Tpake”.
Cnepehe roguHe MynTUANCUUNAIMHAPHM TUM 3a 6GapujaTpujcKy

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):494-497

Xupyprujy npunpema ce y CnoseHuju n Ayctpuju, Te ce npse
VHTEepPBEeHLMje NanapoCKONnCKe pyKaBHe peceKkLuje xenyLa ns-
Boge 2008. roguHe Ha KnnHuum 3a rpyaHy xupyprujy UHctuTtyTa
y Cpemckoj Kamennuw. Op Tafja ce 6apujatpujcka/meTabonmuka
XMpypruja Ha 0BOM MeCTy U3BOAMN Y KOHTUHYMTETY. YcrnocTa-
B/bajyhv mefhyHapofHy capafiby, ofpxaHa Cy TPy Kypca ca
noKasHUM onepauyvjama u3 bapujaTpujcke/meTabonnuke xu-
pypruje n yuyewhem eMUHEHTHUX XMPYpra 1 Apyrux ekcnepata
13 3eMJbe 1 HOCTPaHCTBa. Hekonvko 6apujaTpujckiix onepa-
uyja n3sepeHo je y Cpemckoj MUTpoBuMLY, Kao 1 Kop AeLie Ha
KnuHunum 3a gevjy xupyprujy y Hosom Cagy.

ConcTBeHa NCKyCTBa 13 oBe 06nacTyi nybnukoBaHa cy y mehy-
HapOAHOj NIMTEPaTypy 1 NPeACTaB/bEHA Ha BENMKOM 6pojy
pervioHanHmx cactaHka nocseheHmx Metabonmykoj Xupypruju.
KmbyuHe peun: 6apujatpujcka XMpypruja; nanapockorncka py-
KaBHa peceKLmja »enyLa; MUHW xenyaauHo npemoluhaBarbe

www.srpskiarhiv.rs



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

IIpe mogHOmeEema pyKkonuca YpefHUIITBY YaCOMNM-
ca ,CpIicKy apxuB 3a IeTOKYITHO NeKapcTBo“ (CA)
cBU ayTOpM Tpeba Ia MpounTajy YHyTCTBO 3a ayTope
(Instructions for Authors), rae he mponahu cBe norpe6ne
nHdopMalyje 0 MUCaby U NPUIPEMHU paja y CKIagy
ca cTaHflapauMa yacomnuca. Beoma je BaykHo fa ayTo-
pu npunpeMe paj npemMa gaTUM IPONO3NNjaMa, jep
YKO/IMKO PYKOIUC He Oyne ycKIal)eH ¢ 0BUM 3aXTeBUMa,
Ypenuumrso he omIoKuTy Wiu ox6MTH HeroBo Myo6nu-
KoBame. PajoBu o6jaBbenn y CA ce He XOHOpapuury.
3a ywranke koju he ce o6jaButu y CA, caMmoM NoHygOM
papga CprickoM apXmnBYy CBU ayTOpH pajia IpeHoce CBoja
ayTopcKa IpaBa Ha u3fgaBaya yaconmuca — Cprcko me-
KapcKo PyUITBO.

OIIIITA YIIVTCTBA. CA 06jaB/byje pasoBe Koju ;0
cajia HUCY HUTTIe 00jaB/beHN, Y LIeMOCTH VTN TeTIOM, HUTH
npuxBaheny 3a o6jaBpuBame. CA 06jaBbyje pagoBe Ha
€HITIECKOM ¥ CPIICKOM je3uKy. 360r 60/be JOCTYITHOCTH
u Behe IMTHPaHOCTH TIperopydyje ce ayTopuMa Ja pa-
ToBe CBMX 06/IMKa IIpefiajy Ha eHITmeckoM jesnky. Y CA
ce 06jaBipyjy cnepehe KaTeropuje pajoBa: yBOGHUIY,
OPWIVHATHM PafIOBY, TIPETXOIHA U KpaTKa CaolIITemkha,
IpuKasy 60NeCHUKaA U CTy4ajeBa, BU/e0-WIaHIMN, CTIMKe
U3 KIMHIYKe MeIUINHE, TPeTIeTHN PajloBU, aKTyelTHe
TeMe, PaJioBY 3a IPAKCY, PafioB) 13 MICTOPHje MeAVIIHE
U jesnKa MefUIVHe, MeIVNIIMHCKe eTUKe, PeryTaTOPHIX
CTaHfapfa y MeIVMIMHY, M3BEIITaji ca KOHTpeca U Ha-
YYHUX CKYIOBA, TMYHU CTaBOBY, HAPYYeHM KOMEHTa-
PY, IMCMa YPEHNUKY, IPUKa3y KIbUTa, CTPYIHE BECTH,
In memoriam v gpyru npunosu. OpuUrnHaIHA PafoOBMU,
IpeTXOfIHA ¥ KPaTKa CaoMIITeha, IpyKa3n 60/IecHNKa I
CITydajeBa, BUIeO-4IAHIIM, CTIMKe U3 KIIVHIIKe MeVIHE,
IperefHN PaioBM M aKTyeTHe TeMe, TyOInKyjy ce mc-
K/bY4MBO Ha EHITIECKOM je3NKY, a OCTase BPCTe pajioBa ce
MOTy y6IMKOBATH M Ha CPIICKOM je3VKY CaMo 110 OFTyIH
Ypepunmrsa. PaoBu ce yBek J0CTaB/bajy ca caKeTKOM
Ha eHIJIECKOM ¥ CPIICKOM je3UKy (y CKJIOIY CaMoT PyKo-
mca). TekcT pafia KynaTu y mporpamy 3a o6pajy TeKcTa
Word, doutom Times New Roman v BeIMYMHOM C/I0Ba
12 Tavaka (12 pt). CBe yeTupu MapruHe IOfeCUTH Ha 25
mm, BeMIYMHY CTpaHNIe Ha GopMat A4, a TEKCT KYL]aT ¢
TBOCTPYKMM IIPOPENOM, JIEBVM ITOPaBHAEM U YBIaYeHheM
cBaKor macyca 3a 10 mm, 6e3 ferpera peun (xudeHanyje).
He xopuctuty TabynaTope u y3acToIlHe IIpasHe Kapak-
Tepe (cIiejcoBe) pajy IOpaBHamba TEKCTa, Beh anaTke 3a
KOHTpOJTy HOpaBHama Ha nemupy u Toolbars. 3a mpemasax
Ha HOBY CTpaHy JOKyMeHTa He KOPMCTUTY HU3 ,,eHTepa',
Beh uckpyunBo onuyjy Page Break. Ilocne cBakor 3Haka
MHTEPIYHKIMje CTABUTY CaMo jeflaH IpasaH KapakTep.
AKO ce y TEeKCTY KOPUCTe CIlelMjanHy 3Hauu (CuMO0mn),
kopuctuty pout Symbol. Ilogauy o xopuurheHoj mure-
paTypy y TeKCTy O3Ha4yaBajy ce aparckuM OpojeBrMa y
YITIACTVM 3arpagama — Hip. [1, 2], 1 To pefocienoM Kojum
ce 1ojaBIbyjy y TekcTy. CTpaHMIle HyMepyCaTu pefoM y
TOEM JIECHOM YTIIY, TI0YeB Off HACIOBHE CTPaHe.

I1py nmcamy TeKCTa Ha €HITIECKOM je3VKy Tpeba ce Ipupp-
>KaBaTH je3ndKor cTaugapna American English u xopucty-

TV KpaTKe I jacHe pedeHnIle. 3a HasvBe IeKoBa KOPUCTUTU
UCK/bY4UBO IreHepryKa uMeHa. Ypebaju (amaparu) ce 03-
HavaBajy GpabpuyKyM HasMBMMA, a UMe U MECTO IPON3-
Bohaua Tpeba HaBecTN y 061MM 3arpagama. YKOIMKO ce
Y TEKCTy KOPYICTe O3HaKe Koje Cy CIIOj CloBa U OpojeBa,
IpeLV3HO HamycaTu 6poj Koji ce jaB/ba y CYyNepCKpUIITY
wm cynckpunry (amp. *Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITO yobuyajeHo muine KypsusoM (italic), Tako ce u
HaBopy, HIIp. rern (BRCAI).

YKonMKoO je paj eo MarucTapcke Tese, OFHOCHO JOKTOPC-
Ke jucepranuje, Win je ypaheH y OKBUpy HaydHOT Ipoje-
KTa, To Tpeba moce6Ho HasHaunTy y HamoMenn Ha kpajy
Tekcra. Takobe, yKOMMKoO je pajj IpeTXOAHO CAOIIITEH Ha
HEKOM CTPYYHOM CaCTaHKY, HABECTY 3BaHI9aH Ha3UB CKY-
Ia, MeCTO U BpeMe Ofip>KaBamba, Jja 1M je pajj 1 Kako my6-
JIMKOBaH (HIP. MICTY VU APYTadMjy HACTIOB U/IM CAXKETAK).

KIMHMNYKA NCTPAKMBAIbA. Knuanyka uctpa-
KUBamwa ce JeUHNITY Kao UCTpaXk1Bama yTHUIaja jef-
HOT MJ/IM BUILe CPefICTaBa M/IM Mepa Ha UCXOJ, 37paBba.
Perncrapcku 6poj MCTpakuBarmba ce HaBOAM Y TIOCTIEAEEM
peny caxkeTka.

ETNYKA CATTTACHOCT. Pyxonucy o NCTpaXBamu-
Ma Ha JbyiuMa Tpeba fla cafipske U3jaBy y BUAY IMMCAHOT
HPUCTaHKa NCIIUTUBAHUX 0c06a y CKTay ¢ XelICHHIIKOM
TeKmapanujoM 1 ofo6pembe HaJ/IeXKHOT eTIIKOT 0f6opa
7la ce MCTPpaXMBabe MOXKe M3BECTH 1 1A je OHO Y CKIIafy ¢
IpaBHMM CTaHAapAuMa. ExcriepiMenTanHa uCTpaknBarma
Ha XyMaHOM MaTepujamy U VICIIUTYBaba BpIIIeHa Ha XIBO-
THaMa Tpeba fia cafipyke U3jaBy eTUIKOT 0f60pa yCTaHO-
Be 11 Tpeba f1a Cy y carlaCHOCTH C TPaBHUM CTaHAApAVMa.

M3JABA O CYKOBY MHTEPECA. VY3 pykomuc ce npu-
JIaXKe MOTIMCaHa U3jaBa y OKBUPY obpacua Submission
Letter xojoM ce ayTOpu 13jallilbaBajy 0 CBaKoM Moryhem
CyKoOy MHTepeca UM HBeroBOM OfICYCTBY. 3a HOfaTHe
MHpOpMaIMje 0 Pa3NMINTUM BpCTaMa CyKoba MHTepe-
ca TIOCeTUTHU MHTepHeT-CTpaHnily CBETCKOT yApYKerma
ypenHuKa Megniuuckux yacomyca (World Association of
Medical Editors - WAME; http://www.wame.org) Top Ha-
3uBOM ,,IlonuTuka usjase o cykoby unrepeca®

AYTOPCTBO. Cse ocobe Koje cy HaBefieHe Kao ayTOpU
pana Tpeba fia ce kBanmudukyjy 3a ayropctso. CBaku ay-
TOp Tpeba [ia je yIecTBOBAO JOBO/LHO Y Pafly Ha PYKOIUCY
KaKo 61 MOTao Jia IIpey3Me OATOBOPHOCT 32 IIe/TOKYTIaH
TEKCT U pe3y/TaTe UsHeCeHe y pajly. AyTOPCTBO Ce 3aCHU-
Ba CaMO Ha: 6MTHOM JONIPMHOCY KOHIIEIIIV)HU paja, Ko-
Oujamy pesynaTaTa WIN aHANIM3U U TyMadewy pe3ynTaTa;
IJIAHMParby PYKOIIMCA VI EeI0BOj KPUTUYKO)j PEBUSU)U
O 3HATHOT MHTENEKTya/THOT 3Ha4aja; 3aBPLUIHOM JJOTEPH-
Bamby Bepsyje PyKOIIMCa KOjy ce IPUIIPeMa 3a ITaMIlarbe.

AyTopu Tpeba fa IpuIoKe OIMC JOIPUHOCA MOjeMHATHO
3a CBaKOT KoayTopa y OKBUpY obpactia Submission Letter.
PuHaHCUpame, CaKyI/balbe NofjaTaKa MIN FeHePaTHO
HafI7eflarbe MICTPaXMBauKe IPyIie CaMi 1o cebu He MOTy
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oIpaBfiaTy ayTopcTBO. CBY APYIM KOjU CY [JOTIPMHENN
u3paju paja, a Koju HUCY ayTOPM PYKOIUca, Tpebamo
6u na 6yny HaBeleHM y 3aXBaTHUIIM C ONIMCOM HJIXOBOT
JOTIPMHOCA Pafly, HAPABHO, Y3 NMCAHN IPUCTaHAK.

IUTATUJAPU3AM. Op, 1. janyapa 2019. rofuze cBu py-
KOIIMCH TIOf{BPTaBajy ce MpOBepM Ha IIarujapusam/ay-
tortarujapusaM npexo SClndeks Assistant — Cross Check
(iThenticate). PanoBu kop KojuX ce JOKaXKe IUTarujapusam/
ayrorutarujapusam 6uhe ofoujenn, a ayTopu CaHKIMO-
HIICaHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpaHnum pykonmca
Tpeba HaBecTu crnefehe: HacnoB pasa 6e3 ckpahenna;
TIPEJIIOT KPaTKOT HAac/lIoBa pajia, ITyHa IMeHa 1 ITpe3ViMeHa
ayTopa (6e3 TuTYyNIa) MHAEKCpaHa OpojeBYMa; 3BaHNYaH
HAa3MB YCTaHOBA y KOjMMa ayTOPH pajie, MeCTO U IPKaBy
(pemocnmenoM Koju ofiroBapa MHAEKCMPaHUM 6pojeBuMa
ayTopa); Ha JHY CTpaHNIle HABECTU MMe U TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj Tenedona, pakca u uMejn agpecy
ayTopa 3ay>KeHOT 3a KOPECIIOH/ICHIIIjY.

CAJKETAK. Y3 opuruHaaam pafi, IpeTX0oJHO 1 KPaTKoO
CaoTIIITelbe, Iperef IMTepaType, MpUKa3s crydaja (6omec-
HIKa), paJi U3 UCTOpYje MeUIIVHE, aKTYeTHY TeMy, paj
3a pyOpUKY je3sVK MeJVILIMHE U paj 3a IPaKCy, Ha IPYToj
TI0 pefly CTPaHMIM JOKyMEHTa Tpeba IPUIOKUTHI Caxe-
Tak pasia obuma 100-250 peun. 3a opuruHaaHe pajfose,
IPeTXOHO M KPAaTKO CAaoMIITemhe CakeTakK Tpeba la mMa
cnenehy crpykrypy: Yeon/Imm paga, Metoze pana, Pe-
3yNnTaTH, 3aK/by4aK; CBaKM Off HABEJCHNX CerMeHaTa IN-
caTy Kao 1oce6aH 1acyc Koju Mounbe GONIOBaHOM PeylL.
Hagectn HajaxkHUje pesynrare (HyMepUIKe BPETHOCTN)
CTaTUCTIMYKE aHa/IM3€e Y HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiuTeH, Beh Mopa OMTU IMPEKTHO MOBe3aH ca
pesynTaTMa paja. 3a mpukase 60IeCHNKa CaXKeTak Tpe-
6a na nma cnenehe genose: YBox (y OCen»0j pedeHNIN
HaBecTy b), [Ipukas 6omecHnKa, 3aK/bydak; CerMeHTe
Takobe mucaTu Kao mocebaH IMacyc Kojyu No4nmwe 601mo-
BaHOM peunt. 3a ocTajle TUIIOBE PajoBa Ca)keTak HeMa
oce6Hy CTPYKTYPY.

K/bYYHE PEYN. Vicnop CaxkeTKa HaBeCTH Of TPU JIO
ImecT K/bYYHUX peun vy uspasa. He Tpeba ma ce moHa-
B/bajy peuy 13 HAC/IOBa, a KIbY4He peur Tpeba fa 6yny
perneBaHTHe VIV ONMNUCHe. Y M360pPy KbYIHUX pedun KO-
puctutnt Medical Subject Headings — MeSH (http://www.
nlm.nih.gov/mesh).

ITPEBOJ] HA CPIICKM JE3UK. Ha tpehoj o peny
CTpaHMIM JOKYMEHTa IIPUIOKUTH HAC/IOB pajia Ha CpII-
CKOM je3)Ky, IyHa MMeHa I IIpe3uMeHa ayTopa (6e3 TuTy-
J1a) MHOeKCpaHa OpojeBMMa, 3BaHNYaH Ha3WB YCTAaHOBA
y KojuMa ayTopy paje, MecTo 1 fip>xaBy. Ha cnepehoj -
YeTBPTOj IO Pefly — CTPAHUIY JOKYMEHTA IIPYIIOKUTY
caxerak (100-250 peun) ¢ KJby4HUM peunma (3-6), 1 TO
3a paZioBe Y KOjuMa je o6aBe3aH ca)keTaK Ha eHIJIECKOM
jesuxy. IIpeBoy IojMoBa 13 cTpaHe IuTeparype Tpeba na
6yzme y [yxXy cprckor jesuka. CBe CTpaHe peyuu UM CUH-

TarMe 3a Koje IocToju ofrosapajyhe ume y HaleM jesuky
3aMEHUTHU TUM Ha3MBOM. YKO/IMKO je paj] y LleJIOCTH Ha
CPIICKOM je3VKY, HOTPeOHO je MpeBecTy HasyBe IIPIIO-
ra (tabena, rpaduKoHa, C/IMKa, CXeMa) YKOIIMKO X VIMA,
LeJIOKYTIHM TEKCT Y IbJIMa 1 JIETEH/TY Ha eHITIECKY je3UK.

CTPYKTYPA PAJJA. CBu IOGHAC/IOBY Ce TIMIITY BENMKUM
MacHMM cnoByMa (607y). OpUrMHAIHY paji U IPETXOTHO
U KpaTKo caollTee o6aBe3Ho Tpeba ga uMajy cnenehe
nopHacnose: YBox (Lnsb pafia HaBeCTH Kao MOCTIEN LY Ia-
cyc YBopa), Metone papa, Pesynraru, [Iuckycuja, 3akmpy-
vak, /Iuteparypa. IIpernen mureparype u akTyenHy Temy
41He: YBOJI, OfiroBapajyhm nmogHacnosy, 3ak/bydax, JIn-
Teparypa. [IpporMeHOBaHN ayTOp IPerIefHOT pajia MOpa
Ia HaBefe Oap IeT ayTouuTara (Kao ayTop Mim KoayTop)
panoBa MyOIMKOBaHMX y YacOMICKMa ¢ pelieH3njoM. Ko-
ayTopM, YKOIMKO UX MIMa, MOPajy /ia HaBeny 6ap jeman
ayTOIIMTAT PajioBa TaKohe MyO6IMKOBaHMX Y YaCOIMCUMA C
penensujom. IIprkas cmydaja wav 6onecHKa YnHe: YBOJ,
(LIwp paga HaBeCTH Kao MOCTIeAbY Iacyc YBoga), IIpukas
6omnecHrka, [lnckycuja, Jluteparypa. He Tpe6a kopuctutu
uMeHa 60JIeCHYIKa, MHMIMjajle, HUTK OpojeBe uctopuja 60-
JIeCTH, HApO4MTO Y WIycTpanyjaMa. [Iprkasu 6omecHnka
He CMejy MMaTy BUIIe Off TIeT ayTopa.

[Tpuore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTU Ha
Kpaj PYKOIINCa, @ Y CAMOM Te/y TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfTHOCK Ha filaTu rpuor. Kpajia mosunuja
npunora 6uhe oxpebena y Toxy npunpeme pajga 3a my6-
NUKOBame.

CKPAREHMIE. KoprctuTu camMo Kajia je HEOIIXOIHO,
U TO 32 BeOMa JIyrayKe Ha3VBe XeMMjCKIX jelUEberba, Off-
HOCHO HasuBe KOju Cy Kao ckpahenurie Beh mpemosHat/pu-
Bu (crangappHe ckpahenune, xao np. [JHK, cuna, XVB,
ATTI). 3a cBaky cKkpaheHM1ly IyH TepMuH Tpeba HaBeCTH
PV IPBOM HaBODemY y TEKCTY, CeM aKo HMje CTaHapiHa
jemmamIa Mepe. He kopuctutn ckpahenniie y Hacnosy.
V36eraBaty kopuirtheme ckpaheHna y caxxeTky, aiy ako
CY HEOIIXOfIHe, CBaKy cKpaheHNIly 06jacHITY Ipy TPBOM
HaBoDemy y TeKCTy.

JEOVIMAJTHU BPOJEBIL. V TeKcTy pafa Ha €eHITIECKOM
jesuky, y Tabenmama, Ha TpadVKOHMMA ¥ IPYTUM TIPUTIO-
3MMa JelMaHe OpojeBe IMUCaTy ca TaukoM (Hip. 12.5
* 3.8), a y TeKCTy Ha CPIICKOM je3UKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3a0Kpy>XuTu Ha
jenHy genyMary.

JEOVUHWIE MEPA. [ly>xuHy, BUCUHY, TeXKMHY U 3a1pe-
MVHY U3paKaBaTy y MeTPUYKIM jeAVHNIIaMa (MeTap — m,
kuorpam (rpam) — kg (), matap — ) Wy BUXOBYUM JeJo-
BuMa. Temmeparypy uspaxasarn y cterrennMa Iensujyca
(°C), xomuuHy cyncTaHie y Momuma (mol), a mpurucak
KpBM y MUIMMeTpPVMa XUBKMHOT cTyba (mm Hg). CBe
pesynTare XeMaTONONIKNX, KTMHIIKNX ¥ OMOXeMMjCKIX
Meperba HaBOJUTHU Y MeTPUUIKOM cHCTeMy npema Meby-
HapofHOM cucTeMy jepuunna (SI).



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

OBVIM PAJTOBA. IlenokynHu pykomuc pajja Koju 4nHe
— HAaCTIOBHA CTPaHa, Ca’KeTaK, TeKCT Pajia, CIMCaK JIMTepa-
Type, CBY IIPUIO3M, OFHOCHO MOTIINCH 3a FUX VI JIETeH/Ia
(tabere, cnuke, rpaUMKOHM, CXeMe, LIPTEXI), HACTTOBHA
CTpaHa I Ca)keTaK Ha CPIICKOM je3MKy — MOpa M3HOCHUTH
3a OPUTMHAIHY Pajl, paji U3 MICTOPHje MeUIIVHE U Ipe-
rnep mreparype fo 5000 peun, a 3a IPETXOZHO U KPATKO
CaOIIIITeE, TIPUKa3 60/IECHNKA, aKTYeITHY TeMYy, Paji 3a
IPaKCy, eIyKaTVBHY YWIAHAK ¥ pafl 3a pyOpUKY ,,]e3MK Me-
myuse 1o 3000 pedn; pafioBU 3a OCTajie pyOpuKe MOry
yMary Hajsue 1500 peun.

Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6utn y popma-
Ty avi, mp4(flv). Y npBom kanpy ¢umma Mopa ce HaBeCTH:
y HagHacnoBy CpIICKM apXVB 32 LIeJIOKYITHO TeKapCTBO,
HACTIOB pajia, Ipe3yMeHa U MHUIIVja IMEHa U CPeiber
CI0Ba CBMX ayTopa pajia (He ¢puama), roguHa uspange. Y
APYTOM Kafipy Mopa OMTU YCHUM/bEH TEKCT pajia y BUAY
arcrpakTa jio 350 peun. Y nocnenmeM Kaapy Gpuama Mory
Ce HaBeCTM MMeHa TeXHIIKOT 0cob7ba (pexija, CHUMaTerb,
CBET/I0, TOH, PpoTorpaduja u ci1.). Y3 Buaeo-pagose foc-
TaBUTH: TOCEOHO TEKCT y BUAY arcTpakTa (o 350 peun),
jemny ¢ororpadujy kao miaycrpanujy npukasa, usjaBy
HOTIIMCAHY Off CBET TEXHIYKOT 0co6/ba fla ce Ofipuyy ay-
TOPCKVX TIpaBa y KOPUCT ayTopa pajia.

ITPVIJIO3M PAZTY cy taberne, cke (¢otorpaduje, up-
TEXU, CXeMe, IpaUKOHM) ¥ BUEO-IPIUIO3NL.

CgBaka Tabena Tpeba fa Oyme cama 1o ceb6u 1ako pas-
ymmpnsa. Hacmos Tpeba oTkyumaTu nsHap taberne, a
objammema ucroy we. Tabenre ce 03HaUaBajy apancKuM
6pojeBnMa mpema pegocneny HaBobhema y Texcry. Ta-
6erne npTaTH NCK/BYUNBO y Iporpamy Word, Kpo3 MeHI
Table-Insert-"Table, y3 neduHuCcarme TayHOT 6POja KOTOHA
U perioa Koju he 4nHNTH MpexXy Taberne. [lecHUM KIMKOM
Ha Muy — nnomohy onnuja Merge Cells u Split Cells -
crajaTit, ogHOCcHO fenty henmuje. Kynatu ponrom Times
New Roman, BemuunHOM cnoBa 12 pt, ¢ jefHOCTPYKUM
mpopenoM i 6e3 yBiaderwa Tekcra. Kopumrhene ckpahe-
Hulle y Tabemu Tpeba 00jacHUTH y JIeTeHAM UCIIOf, Tabe-
71e. YKOJIMKO je PYKOIIUC Ha CPIICKOM je3UKY, IPUIOXKUTU
HasuBe Tabesa U JIeTeHAy Ha o0a jesuka. Takobe, y jenny
Tabery, y oKBUpy ucTe henmje, yHeTV 11 TEKCT Ha CPIICKOM
U TEKCT Ha €HITIECKOM je3UKy (HMKaKO He IIPaBUTH JiBe
Tabese ca iBa je3ukal).

Ciuke cy cBU 00/myLy rpaUuKmx IpUIOTra U Kao ,,CIKe™
y CA ce 06jaBibyjy poTorpaduje, ipresxu, cxeMe u rpadmu-
koHM. CIiKe 03HaYaBajy ce apalcKuM 6pojeBuMa ImpeMa
pemocneny HaBobemwa y TekcTy. IIpuMajy ce nCK/byInBO
mururtanse pororpaduje (pHo-6ee nmm y 60ju) peso-
nyuuje Hajmame 300 dpi n dopmara sanuca tiff unn jpg
(mare, MyTHe M CTIMKe JTOLIeT KBanuTeTa Hehe ce mpuxBa-
TaTH 3a mMTaMmame!). YKOIMKo ayTopy He OCeRyjy Uim
HyCy y MoryhHoCTH fia focTaBe guruTanse pororpaduje,
OHJIa OPUTVHAJTHE C/TUKe Tpeba CKeHUPATH Y Pe3omyIju
300 dpi v y OpUTHHATHO]j BeIMYMHN. YKOIVKO je paji Heo-
IIXOJTHO WTYCTPOBATH Ca BUIIE CMKa, y pany he ux 6muru
006jaB/beHO HEKOMNMKO, a ocTasie he 6uTu y e-Bep3uju wiaH-

Ka kao PowerPoint mpe3eHTanyja (cBaka ciMka MOpa OUTH
HyMepJCaHa J IMaTy JIETeH ).

Bupneo-npunosu (mnycrpauuje paja) Mory Tpajatu 1-3
MMHyTa 1 6utn y popmaty avi, mp4(flv). ¥3 Bugeo moc-
TaBUTY ITOCeOHO CIUKY Koja 611 6ta mirycTpariyja Buyeo-
IpyKasa y e-M3hamy 1 06jaB/beHa y ITAMIIaHOM U3JIAbY.
YKONuKO je pyKOINC Ha CPIICKOM je3UKY, IIPMIOKUTH Ha-
3UBe C/IMKa J JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecI MOTY IIITaMIIaTy y 60ju, anu fofaTHe
TPOILIKOBE IITaMIle CHOCE ay TOPH.

Ipadukonu tpeba na 6yny ypahennu u jocrasbeHn y mpo-
rpamy Excel, na 6u ce Bupierne mpatehe BpefHOCTHI pacio-
pebene o henujama. Vicre rpaduxone npekonupaTu u y
Word-oB oKyMeHT, e ce rpadMKOHN O3HaYaBajy apal-
cknM OpojeBrMa IIpemMa pefociefly HaBohema y TeKCTY.
Csu nopaiy Ha rpaduKoHy Ky1ajy ce y donty Times New
Roman. Kopumthene ckpahenniie Ha rpadpukony tpeba
06jacHNTH y JIeTeH UCTION rpaduKoHa. Y MTaMIIaHoO]
Bep3Mju YWIaHKa BepoBaTHIje je fja rpadukoH Hehe OuTn
IHITaMIIaH y 60ju1, Te je 6ojbe u3beraBary Kopuinhemwe 60ja
y rpadMKOHMMA, VIV MX KOPUCTUTHU Pa3/IM9NTOr MHTEH3!-
TeTa. YKOJIKO je PyKOIMC Ha CPIICKOM je3MKY, TPUIOXKUTI
Ha3uBe rpaduKoHa VI JIeTeH/y Ha 00a jesuKa.

IIprexu u cxeMe ce fOCTaBIbajy y jpg wiu tiff opma-
Ty. Cxeme ce mory upraru u y nporpamy CorelDraw umm
Adobe Illustrator (mporpamu 3a paj ca BeKTOpPUMa, KpyBa-
Ma). CBU IOfjaLiyt Ha cXxeMH Ky1iajy ce y outy Times New
Roman, Bermmanna cnosa 10 pt. Kopumhene ckpahennre
Ha cxeMy Tpeba 06jaCHUTH y TeTeH/M NCIIOf, CXeMe. YKO-
JIVKO je PYKOIIIC Ha CPIICKOM je3JKY, IIPVIOXKIUTI Ha3uBe
CxeMa I JIereHAly Ha 00a je3uka.

3AXBAJTHUIIA. HaBecTu cBe capajiHVKe KOji Cy IOIpPH-
HeJM CTBapamy pajia a He MCIYbhaBajy Mepiia 3a ayTop-
CTBO, Kao0 LITO Cy 0cobe Koje 06e30ehyjy TexHUUKY 1o-
Moh, ToMOR y IMcamy pajia MM PyKOBOJie Ofie/berbeM Koje
o6e36ebhyje omury moppuky. GuHaHCKjCKa 1 MaTepyjaiHa
nomoh, y 06/IMKy CIIOH30pCTBa, CTUIIEH M)A, TOK/IOHA,
olpeMe, JIeKOBa U Ipyro, Tpebda Takobe fa Oyne HaBemeHa.

JIMTEPATYPA. Cnucax pedepeHIy je ORTOBOPHOCT ay-
TOpa, a HUTUPAHY WIAaHIM Tpeba fja Oymy TaKko MpUCTy-
MavHM YnTaoyMa yaconuca. Crora y3 caky pedepeHiry
ob6aBe3Ho Tpeba HaBecTyt DOI 6poj wiaHKa (jenHCTBEHY
HIICKY KapakTepa Koja My je gonerbeHa) u PMID 6poj yko-
JIMKO je WIaHaK MHAeKcupaH y 6asy PubMed/MEDLINE.

Pedepeniie HymepucaT pefHIUM aparnckum 6pojeBrmMa
IpeMa pefocelly HaBohema y TekcTy. bpoj pedepeHnru
He 611 Tpebano fa Oyne Behu ox 30, ocuM y mperieny -
TepaType, y KojeM je 103BO/beHO fa ux Oygme fo 50, m 'y
MeTaaHa/usM, Ifie UX je fo3BobeHo 1o 100. bpoj nuTn-
PaHMX OPUTMHATHUX pafoBa Mopa 6uTu HajMame 80%
oJI yKyIIHOT 6poja pedepeHIu, 0fHOCHO 6poj LuTHpa-
HUX KIbUTA, ITOI7IaB/ba y KIb/TaMa ¥ IIPEI/IENHMX YIaHaKa
Mamy off 20%. Ykonuko ce fomahe MoHOTrpadcke my6mm-



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

Kallyje ¥ WIAHIY MOTy YBPCTHUTH Y pedepeHiie, ayTopu
Cy BY>KHM fa uX untupajy. Behnua nurupannux naydunx
YlaHaka He 61 Tpebano fa 6yne ctapuja of et rofu-
Ha. Huje 03Bo/beHO IMTHpabe ancTpaKaTa. YKOIMKO je
OUTHO KOMEHTAPUCATH pe3y/ITare KOji Cy MyO/IMKOBaHN
CaMo y BIJIy QIICTPAKTa, HEOIIXOJHO je TO HaBEeCT! ¥ CAMOM
TeKCTy paja. Pedepeniie wianaka Koju cy npuxsahenn
3a LITaMIIY, a1 jOILI HICY 06jaB/beHN, Tpeba 03HAYUTI
ca in press ¥ IPUIOKUTI JOKA3 O IPUXBaTarby pajia 3a
o0jaB/buBatbe.

Pedepente ce nutnpajy nmpema Bankysepckom ctumy
(yHudopMmcaHNM 3aXTeBMMa 3a PYKOIIVICE KOjI ce Tpe-
Hajy 6MOoMeVIIIMHCKUM YaCOIMCUMa), KOjU je YCIIOCTaBMO
MebhyHapogHy KOMIUTET ypeJHIMKa MeANIIMHCKUX Jaco-
mca (http://www.icmje.org), unju dopmat xopucte U.S.
National Library of Medicine n 6a3e HayuyHUX my0nuKa-
nyja. [Tpumepe HaBohema mybnukanuja (41aHaka, Kibura
U IPYTUX MOHOTpaduja, eNeKTPOHCKOT, Heo0jaB/beHOT I
Ipyror 06jaB/beHOT MaTepujaia) Mory ce mpoHahu Ha uH-
TepHeT-cTpaHuuu http://www.nlm.nih.gov/bsd/uniform_
requirements.html. IIpunukoM HaBobemwa nureparype
BeoMa je BayKHO IIPUAP)KaBaTU ce IOMEHYTOT CTaHAAP/a,
jep je To jemaH of HajOUTHMjUX PaKTOpa 3a MHIEKCUPabe
IPUIVKOM KTacuyKaIije HayYHIX YacOMca.

ITPOIIPATHO ITMCMO (SUBMISSION LETTER). V3
pyKoIc 06aBesHO IPUIOXKIUTHU 06pasary Koju Cy MOTIIN-
CaJIy CBU ayTOPH, a KOju Caip>ku: 1) usjaBy #a paj mper-
XOJIHO HUje IMy6IMKOBaH U Jja HUje UCTOBPEMEHO MOfHET
3a 00jaB/bMBaIbe y HEKOM JIPYyIOM YacoIINCy, 2) U3jaBy ja
CY PYKOIIIC IIPOYUTAIIN ¥ OFOOPIIN CBU ayTOPY KOjU UC-
IyHaBajy MepuIa ayTopCTBa, 1 3) KOHTAKT MOJJATKe CBUX
aytopay pany (agpece, uMejn agpece, TenedoHe UTH.).
brmanko obpasary Tpeba mpeyseTy ca MHTepHET-CTPaHNUIle
vacomnuca (http://www.srpskiarhiv.rs).

Taxobe je moTpe6HO HOCTaBUTH KONMje CBUX HO3BOTIA
3a: peIpoAyKoBae MPeTXOfHO 06jaB/beHOT MaTepljaa,
ynorpe6by mryctpanuja u objaBbuBarme nHGopManyja o
HO3HATIM JbYAMMA VI IMEHOBabe /by KOjU CY JOIIPH-
HeJIM M3paji paja.

YIAHAPUHA, IIPETIUTATA 1 HAKHAJIA 3A OB-
PALTY YIIAHKA. [la 61 pap 6uo 06jaB/beH y yacomucy
Cpiicku apxue 3a 1en0KyiHO 71eKapcitiéo, CBU ayTOPU KOju
Ccy nexapu wm cromatonosu 3 Cpobuje Mopajy 61Ty 4ia-
HoBY CPIICKOT IeKapCKOT PYIITBa (Y CKIa/ly ca WIaHOM
6. Craryra JIpymTsa) ¥ USMMPUTHU HaKHaAy 3a o6pany
unaHaka (Article Processing Charge) y usnocy og, 3000 au-
Hapa. AyTOpu ¥ KOayTOpU U3 MHOCTPAHCTBA Cy Y 06aBesn
fla IIaTe HaKHaay 3a o6pany wiaHaka (Article Processing
Charge) y usHocy on 35 eBpa. YIiara y jefHoj KameHaap-
CKoj TofuHM 00yXBaTa I CBe HApE/IHe, eBeHTYaTHe YIaHKe,
IOCyIaTe Ha pasMaTpame y Toj rogyHu. CBI ayTopH Koju

IIaTe OBY HAKHAJ[y MOTY, YKOJIMKO TO JKeJle, Ia IPUMajy
MITaMIaHO U3Jame Jaconuca. Tpeba HATIOMEHYTH Jja
oBa yIUIaTa Huje rapannuja fa he pay 6utu npuxsahen
u 06jaBibeH y Cplickom apxusy 3a uenoKyiHo 1exapciiso.
O6aBesa mrahamwa HakHaze 3a 00pajly YWIaHKa He OTHOCH
ce Ha CTyfIeHTe OCHOBHUX CTY/Vja J1 Ha IPETIIaTHNKE Ha
Jacoruc.

YcraHoBe (TIpaBHa MHUIIa) He MOTY ITPEKO CBOje MpeTIUIaTe
Jla VICITyHe OBaj yC/IoB ayTopa ((pu3ndkor muia). Y3 pyko-
mc paga Tpeba [OCTaBUTH KOIMje YIIATHMIIA 32 WIaHa-
PUHY U TIpeTIVIaTy / HaKHaAy 3a 00pajy WIaHKa, Kao JoKa3
0 yIUIaTaMa, yKOJIMKO M3/iaBad HeMa eBYIEHI)Y O TOMe.
Yacomuc npuxBara fjoHalyje Of CIIOH30pa KOji CHOCE 160
TPOLIKOBA W/IJ TPOIIKOBE y LIJIMHU OHUX ayTopa Koju
HICy y MOryhHOCTH Ja M3Mype HAKHAAy 3a 00pajy WiaHKa
(y TakBMM C/Ty4ajeBuMa HOTPeGHO je YacCONUCy CTaBUTH
Ha YBUJ OIIPaBJaHOCT TAKBOT CIIOH30PCTBA).

C/TAILE PYKOIIMCA. Pykomuc pajia ¥ CBM IIPUJIO3N Y3
Paji IOCTaB/bajy ce MCKIbYUMBO eNeKTPOHCKU IIPEKO CHCTe-
Ma 3a TIpMjaB/bUBambe Ha MHTEPHET-CTPAHNIV YaCcOMICa:
http://www.srpskiarhiv.rs

HAIIOMEHA. Paj xoju He ucniymaBa yc/l0Be OBOT YIIYT-
cTBa He MOXKe 6utu ynyheH Ha penensujy u 6uhe Bpahen
ayTopMMa Jia ra IomyHe u ucnpase. [IpuapxaBarmeM yyT-
CTBa 3a IPUIPEMY pajia 3HaTHO he ce cKpaTuTH Bpeme
Ie/IOKYITHOT TIpoIieca 10 06jaB/biBaba pajia y 4acolncy,
mTo he MO3NTMBHO yTULIATH Ha KBAINTET WIaHAKA U pe-
JIOBHOCT M3/Ta’Kerba JacoIlnca.

3a cBe fmomaTHe MHpOPMAaIVje, MOTIMO Jia ce obpaTuTe
Ha JloJie HaBefieHe afipece 1 6poj TenedoHa.

AJIPECA:
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V. kpampune Harannmje 1

11000 beorpap

Cpbuja

Tenedonnm: (+381 11) 409-2776, 409-4479
E-mail: office@srpskiarhiv.rs
Wurepnert appeca: http://www.srpskiarhiv.rs

ISSN 0370-8179

ISSN Online 2406-0895
OPEN ACCESS

OPEN 8ACCESS



INSTRUCTIONS FOR AUTHORS

Before submitting their paper to the Editorial Office of
the Serbian Archives of Medicine, authors should read
the Instructions for Authors, where they will find all the
necessary information on writing their manuscript in
accordance with the journal’s standards. It is essential
that authors prepare their manuscript according to
established specifications, as failure to do so will result
in paper being delayed or rejected. Serbian Archives
of Medicine provides no fee for published articles. By
submitting a paper for publishing consideration, au-
thors of a paper accepted for publication in the Serbian
Archives of Medicine grant and assign all copyrights to
the publisher - the Serbian Medical Society.

GENERAL INSTRUCTIONS. Serbian Archives of Medicine
publishes papers that have not been, either in their entirety
or partially, previously published, and that have not been
accepted for publication elsewhere. Serbian Archives of
Medicine publishes papers in English and Serbian. For
better availability and citation, authors are encouraged
to submit articles of all types in English. The journal
publishes the following article types: editorials, original
papers, preliminary and short communications, case re-
ports, video-articles, images in clinical medicine, review
articles, current topics, articles for practitioners, history of
medicine articles, language of medicine articles, medical
ethics (clinical ethics, publication ethics) and regulatory
standards in medicine, congress and scientific meeting
reports, personal view articles, invited commentaries,
letters to the editor, book reviews, professional news,
In memoriam and other articles. Original papers, case
reports, preliminary and short communications, review
articles, current topics, video-articles and images in clini-
cal medicine are published in English only, while other
article types may be published in Serbian if the Editorial
Office reaches such decision.

The papers are always submitted with Summary in both
English and Serbian, included in the manuscript file. The
text of the manuscript should be typed in MS Word using
the Times New Roman typeface, and font size 12 pt. The
text should be prepared with margins set to 25 mm and
onto A4 paper size, with double line spacing, aligned left
and the initial lines of all paragraphs indented 10 mm,
without hyphenation. Tabs and successive blank spaces are
not to be used for text alignment; instead, ruler alignment
control tool and Toolbars are suggested. In order to start a
new page within the document, Page Break option should
be used instead of consecutive enters. Only one space fol-
lows after any punctuation mark. If special signs (symbols)
are used in the text, use the Symbol font. References cited
in the text are numbered with Arabic numerals within
parenthesis (for example: [1, 2]), in order of appearance
in the text. Pages are numbered consecutively in the right
bottom corner, beginning from the title page.

When writing text in English, linguistic standard Ameri-
can English should be observed. Write short and clear
sentences. Generic names should be exclusively used for

the names of drugs. Devices (apparatuses, instruments)
are termed by trade names, while their name and place
of production should be indicated in the brackets. If a
letter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., 997Tc,
IL-6, 02, B12, CD8). If something is commonly written in
italics, such as genes (e.g. BRCAL1), it should be written in
this manner in the paper as well.

If a paper is a part of a master’s or doctoral thesis, or a
research project, that should be designated in a separate
note at the end of the text. Also, if the article was previously
presented at any scientific meeting, the name, venue and
time of the meeting should be stated, as well as the man-
ner in which the paper had been published (e.g. changed
title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any re-
search related to one or more health related interventions
in order to evaluate the effects on health outcomes. The
trial registration number should be included as the last
line of the Summary.

ETHICAL APPROVAL. Manuscripts with human medi-
cal research should contain a statement that the subjects’
written consent was obtained, according to the Declaration
of Helsinki, the study has been approved by competent
ethics committee, and conforms to the legal standards.
Experimental studies with human material and animal
studies should contain statement of the institutional ethics
committee and meet legal standards.

CONFLICT OF INTEREST STATEMENT. The manuscript
must be accompanied by a disclosure statement from all
authors (contained within the Submission Letter) declaring
any potential interest or stating that the authors have no
conflict of interest. For additional information on different
types of conflict of interest, please see World Association of
Medical Editors (WAME, www.wame.org) policy statement
on conflict of interest.

AUTHORSHIP. All individuals listed as authors should
be qualified for authorship. Every author should have par-
ticipated sufficiently in writing the article in order to take
responsibility for the whole article and results presented in
the text. Authorship is based only on: crucial contribution
to the article conception, obtaining of results or analysis
and interpretation of results; design of manuscript or its
critical review of significant intellectual value; final revision
of the manuscript being prepared for publication.

The authors should enclose the description of contribution
to the article of every co-author individually (within the
Submission Letter). Funding, collection of data or general
supervision of the research group alone cannot justify
authorship. All other individuals having contributed to
the preparation of the article should be mentioned in the
Acknowledgment section, with description of their contri-
bution to the paper, with their written consent.
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PLAGIARISM. Since January 1, 2019 all manuscripts have
been submitted via SCIndeks Assistant to Cross Check
(software iThenticate) for plagiarism and auto-plagiarism
control. The manuscripts with approved plagiarism/auto-
plagiarism will be rejected and authors will not be welcome
to publish in Serbian Achieves of Medicine.

TITLE PAGE. The first page of the manuscript (cover sheet)
should include the following: title of the paper without any
abbreviations; suggested running title; each author’s full
names and family names (no titles), indexed by numbers;
official name, place and country of the institution in which
authors work (in order corresponding to the indexed num-
bers of the authors); at the bottom of the page: name and
family name, address, phone and fax number, and e-mail
address of a corresponding author.

SUMMARY. Along with the original article, preliminary and
short communication, review article, case report, article on
history of medicine, current topic article, article for language
of medicine and article for practitioners, the summary not
exceeding 100-250 words should be typed on the second
page of the manuscript. In original articles, the summary
should have the following structure: Introduction/Objec-
tive, Methods, Results, Conclusion. Each segment should
be typed in a separate paragraph using boldface. The most
significant results (numerical values), statistical analysis
and level of significance are to be included. The conclusion
must not be generalized, it needs to point directly to the
results of the study. In case reports, the summary should
consist of the following: Introduction (final sentence is
to state the objective), Case Outline (Outline of Cases),
Conclusion. Each segment should be typed in a separate
paragraph using boldface. In other types of papers, the
summary has no special outline.

KEYWORDS. Below the summary, 3 to 6 keywords or
phrases should be typed. The keywords need not repeat
words in the title and should be relevant or descriptive.
Medical Subject Headings — MeSH (http://www.nlm.nih.
gov/mesh) are to be used for selection of the keywords.

TRANSLATION INTO SERBIAN. The third page of
the manuscript should include: title of the paper in the
Serbian language; each author’s full name and family name
(no titles), indexed by numbers; official name, place and
country of the institution in which authors work. On the
fourth page of the manuscript the summary (100-250
words) and keywords (3-6) should be typed, but this refers
only to papers in which a summary and keywords are com-
pulsory. The terms taken from foreign literature should be
translated into comprehensible Serbian. All foreign words
or syntagms that have a corresponding term in Serbian
should be replaced by that term.

If an article is entirely in Serbian (e.g. article on history of
medicine, article for “Language of medicine,” etc.), captions
and legends of all enclosures (tables, graphs, photographs,
schemes) — if any — should be translated into English as well.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles and preliminary and short communications should
have the following section headings: Introduction (objective
is to be stated in the final paragraph of the Introduction),
Methods, Results, Discussion, Conclusion, References.
A review article and current topic include: Introduction,
corresponding section headings, Conclusion, References.
The firstly named author of a review article should cite
at least five auto-citations (as the author or co-author of
the paper) of papers published in peer-reviewed journals.
Co-authors, if any, should cite at least one auto-citation of
papers also published in peer-reviewed journals. A case
report should consist of: Introduction (objective is to be
stated in the final paragraph of the Introduction), Case
Report, Discussion, References. No names of patients,
initials or numbers of medical records, particularly in il-
lustrations, should be mentioned. Case reports cannot have
more than five authors. Letters to the editor need to refer
to papers published in the Serbian Archives of Medicine
within previous six months; their form is to be comment,
critique, or stating own experiences. Publication of articles
unrelated to previously published papers will be permitted
only when the journal’s Editorial Office finds it beneficial.

All enclosures (tables, graphs, photographs, etc.) should be
placed at the end of the manuscript, while in the body of
the text a particular enclosure should only be mentioned
and its preferred place indicated. The final arrangement
(position) of the enclosures will depend on page layout.

ABBREVIATIONS. To be used only if appropriate, for
very long names of chemical compounds, or as well-known
abbreviations (standard abbreviations such as DNA, AIDS,
HIV, ATP, etc.). Full meaning of each abbreviation should
be indicated when it is first mentioned in the text unless
it is a standard unit of measure. No abbreviations are al-
lowed in the title. Abbreviations in the summary should be
avoided, but if they have to be used, each of them should
be explained when first mentioned in the text of the paper.

DECIMAL NUMBERS. In papers written in English, in-
cluding text of the manuscript and all enclosures, a decimal
point should be used in decimal numbers (e.g. 12.5 + 3.8),
while in Serbian papers a decimal comma should be used
(e.g. 12,5 + 3,8). Wherever applicable, a number should be
rounded up to one decimal place.

UNITS OF MEASURE. Length, height, weight and volume
should be expressed in metric units (meter — m, kilogram -
kg, gram - g, liter - 1) or subunits. Temperature should be in
Celsius degrees (°C), quantity of substance in moles (mol),
and blood pressure in millimeters of mercury column (mm
Hg). All results of hematological, clinical and biochemical
measurements should be expressed in the metric system
according to the International System of Units (SI units).

LENGTH OF PAPER. The entire text of the manuscript
- title page, summary, the whole text, list of references, all
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enclosures including captions and legends (tables, photo-
graphs, graphs, schemes, sketches), title page and summary
in Serbian - must not exceed 5,000 words for original
articles, review articles and articles on history of medicine,
and 3,000 words for case reports, preliminary and short
communications, current topics, articles for practitioners,
educational articles and articles for “Language of medicine”,
congress and scientific meeting reports; for any other sec-
tion maximum is 1,500 words.

Video-articles are to last 5-7 minutes and need to be
submitted in the flv video format. The first shot of the
video must contain the following: title of the journal in the
heading (Serbian Archives of Medicine), title of the work,
last names and initials of first and middle names of the
paper’s authors (not those of the creators of the video), year
of creation. The second shot must show summary of the
paper, up to 350 words long. The final shot of the video may
list technical staff (director, cameraman, lighting, sound,
photography, etc.). Video-articles need to be submitted along
with a separate summary (up to 350 words), a single still/
photograph as an illustration of the video, and a statement
signed by the technical staff renouncing copyrights in favor
of the paper’s authors. To check the required number of
words in the manuscript, please use the menu Tools- Word
Count, or File-Properties-Statistics.

ARTICLE ENCLOSURES are tables, figures (photographs,
schemes, sketches, graphs) and video-enclosures.

TABLES. Each table, with its legend, should be self-explan-
atory. The title should be typed above the table and any
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