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The title page of the first journal volume in Latin

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

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

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

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

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

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

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

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

Cpncxu apXVB 3a IENIOKYITHO TeKapPCTBO je Yacomc CPIICKOT IeKapCKOoT

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

issue published in 1874. Serbian Archives of Medicine publishes articles of
the Serbian Medical Society members, subscribers, as well as members of other
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All manuscripts under consideration in the Serbian Archives of Medicine
may not be offered or be under consideration for publication elsewhere. Articles
must not have been published elsewhere (in part or in full).
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them to make necessary modifications or amendments of the text or to provide
argumentative explanation of their disagreement with the suggested reviewer’s
remarks. The final decision on acceptance of the article for publication is made
by the Editor-in-Chief.

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

The articles are printed in the English language with an abstract both in
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Authors accept full responsibility for the accuracy of all content within the
manuscript. Material in the publication represents the opinions of the authors
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SUMMARY

Introduction/Objective The study was conducted to identify the maximum strain generated in the sam-
ples composed of poly-methyl-methacrylate, Straumann® implants, and three types of ceramic systems.
Methods Three types of experimental models were used, loaded by external load of 100 N, 300 N, and
500 N and analyzed using the digital image correlation method. The models were composed of yttria-
stabilized zirconia, e.max lithium disilicate, and Vita Enamic® hybrid ceramics, placed on the Straumann®
cylindrical dental implant systems (4 x 10 mm) with straight abutments.

Results Significant differences in strain values between samples with different crown material groups were
detected (p = 0.000). This suggests that strain values were dependent on the type of crown material. Strain
values were also affected by the region of interest (p = 0.000). Application of two-way ANOVA enabled
testing of the interaction effect between two independent variables, crown material and region of inter-
est, where a significant difference was also found (p = 0.046). This indicates that strain values were also
influenced by different combinations of material type and region of interest. The highest strain values were
found for Z (0.383 + 0.015) in the apical region, and the lowest for E (0.303 + 0.015) in the middle region.
Conclusion The study shows maximum strain in the apical and marginal directions. When considered
various all-ceramics, we noticed the minimum strain below Vita Enamics®, while the maximum strain was
found in samples with yttria-stabilized zirconia crown.
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INTRODUCTION

The lower fracture toughness in all ceramic
systems (full ceramics, metal-free ceramics)
can cause crown material breakdown. Hence,
it’s necessary to create restorative material that
could resist possible excessive masticatory
forces and satisfy mechanical features due to
the irregular shape and size of teeth and dental
arches in the restored patients [1]. Still, there is
a concern about an impact of currently devel-
oped high strength ceramics and their possible
influence on underlaying structures, especially
considering implant-supported restorations [2].
Thus, additional requirement regarding their
biomechanics is to achieve positive effect of all
ceramic crowns on the supportive bone tissue
that surround teeth or implants. It would be
suitable if these materials could be prepared as
a mixture composed of restorative dental ma-
terials to express their best biomechanical fea-
tures in a dynamic system of the oral cavity [3].
Furthermore, it is known that the composition
of supporting structures may influence stress
distribution in all ceramics [4]. Additionally,
material properties of all ceramics can cause
different strain responses in adjacent struc-
tures. The mechanical properties, such as elastic

modulus and Poisson’s coefficient of each mate-
rial, should be especially considered in regard
to the strain in the supporting tissue [5]. The
crown material with lower modulus of elasticity
absorbs an increased portion of energy from
the applied occlusal load, and transfers less en-
ergy to the supporting dental tissue. Therefore,
crowns made of acrylic resin/composite showed
higher ability to absorb the occlusal stress than
crowns made of ceramic material, zirconia, or
gold alloy [6]. Considering implant-supported
restorations, occlusal materials with high elas-
ticity, like acrylic resin/composite, will mitigate
the external occlusal forces and decrease its ef-
fect on the bone-implant interface during the
occlusal loading conditions [7]. Higher elastic-
ity material reduced the transmitted forces to
bone by about 94% compared to zirconia, which
improved biocompatibility regarding impacts
to adjacent supporting structures [8]. Previ-
ous studies investigated the influence of vari-
ous occlusal materials on stress transferred to
implant-supported restorations and supporting
structures and found that the type of the restor-
ative material used in implant crown design was
a significant factor in the amount and distribu-
tion of the stress-loaded structures [9, 10]. The
following study was conducted to investigate
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the impact of three usually applied metal-free ceramics
on the supporting structure of poly-methyl-methacrylate
(PMMA). PMMA was used to substitute the bone due to
similar physical characteristics, as previously mentioned
[11]. A new classification based on the phase present in
the composition of all ceramics included current materials
and thus tend to be more suitable for mechanical proper-
ties [12]. In accordance with this, all ceramics are divided
into three families: glass-matrix ceramics, polycrystalline
ceramics, and resin-matrix ceramics. The objective of this
study was to determine, evaluate and visualize surface strain
generated in samples-models composed of the above men-
tioned all-ceramics subjected (exposed) to vertical load-
ing conditions. A standardized model for biomechanical
investigations was previously proposed [13, 14]. Through
the use of the digital image correlation (DIC) method, the
authors sought to explain the effect of different all-ceramic
crown materials on strain change in peri-implant structures
and to indicate which kind of an all-ceramic crown is more
suitable for the implant-supported crown. Three sets of null
hypotheses were established prior to ANOVA analysis:

1. mean strain values are the same for all samples;

2. mean strain values are the same for all regions of

interest;
3. there is no interaction in effect between the ceram-
ic material and the region of interest.

METHODS

The study proposed three groups of experimental models
(samples) composed of PMMA, Straumann® implants with
three types of all-ceramic posterior crowns (specimens)
placed on the Straumann® S @ 4.1 x 10 mm RN dental
implants (Straumann® Cylindrical Dental Implant systems,
Basel, Switzerland) with straight abutments. Straumann®
RN synOcta® abutments were screwed on a Straumann®
dental implant, and tightened using Straumann® SCS
screwdriver, ratchet, and torque control device. Abutments
were torqued down with 35 Ncm.

All ceramic fully anatomical, contoured crowns were pre-
pared by utilizing computer-aided-design / computer-aid-
ed-manufacturing (CAD/CAM) to standardize specimens.
The milling was done by a Wieland dental CNC (Ivoclar
Vivadent Group, Schaan, Liechtenstein) in a milling unit of
a technical dental laboratory. The CAD/CAM milling ma-
chine finished ceramic blocks and manufactured all ceramic
crowns. The ceramic blocks were processed one by one in
the following manner: a block was rotated on its axis while
a diamond disk rotated moving up and down around the
ceramic block, thus processing it. The movement of the dia-
mond disc was enabled via an electric rail. The precision of
milling was in the range of +/- 25 microns. The crowns were
polished using polishing sets with a special bur kit for tested
all-ceramics, with water cooling. All-ceramic crowns were
shaped by milling of the ceramic blocks affixed to a wheel.

The obtained crowns were then placed on abutments us-
ing cement and definitively cemented with a special esthetic
cement for metal-free ceramics — a self-adhesive Maxcem
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Elite (Kerr, Orange, CA, USA) dual-cured cement. This re-
search investigated the following materials: IPS e.max Zir-
CAD (yttria-stabilized zirconia polycrystal, Y-TZP; Ivoclar
Vivadent, Schaan, Liechtenstein), as a high-strength ceramic
with high values of flexural strength and fracture toughness
thanks to the crystalline structure [15, 16]; E max CAD (lith-
ium disilicate glass-ceramics; Ivoclar Vivadent), which has
a needle-like crystal structure that offers excellent strength
and durability as well as outstanding optical properties [17];
and Vita Enamic® (VITA Zahnfabrik H. Rauter GmbH &
Co. KG, Bad Sackingen, Germany), as the first hybrid den-
tal ceramic with a dual-network structure belonging to the
polymer-infiltrated ceramic network (PICN) group, where
one network is a ceramic material (feldspar, 86 wt%) and
the other is a polymer (commonly used methacrylates for
dental applications, 14 wt% [18, 19, 20]. Hereinafter, the
terms Z-model (Z samples; zirconia), L-model (L samples;
e.max), and E-model (E samples; Enamic) will be used due
to easier overview. Each group consisted of three different
ceramics, thus the total of nine specimens with an implant
immersed in the PMMA during the hardening process were
manufactured in accordance with the standardized protocol
presented in a recently published research [12]. Immediately
after initial preparing and spraying (coating), the models
were tested on a H10K-S UTM testing machine (Tinius
Olsen TMC, Horsham, PA, USA) with a 5 kN load cell, as
described in previous studies. The DIC method was used to
visualize the strain field in the loaded models. As previously
said, the loading speed was 0.1 mm/minute, while the stroke
limit was set to 1 mm. We used the force intensities of 100 N,
300 N, and 500 N, respectively, in accordance with the lit-
erature data [19]. This was an experimental compressive
loading with a gradual increase in the intensity of the applied
vertical load. Of the total number of the samples/specimens
(n =9), three representative figures (virtual models) ob-
tained by the software data processing were selected and
used to present different stages of the vertically loaded Z, L,
and E samples. Strain fields were observed on surfaces 2 mm
away from the vertical axis of the implant body. Regions of
interest were considered to be surfaces that surrounded the
implant body in a projection of the section line, presented
in all the figures. In order to facilitate the interpretation of
the results, we divided the region of interest into three parts:
the cervical region (CR), the middle region (MR), and the
apical region (AR).

The following analyses for nine samples (three in each

group) were conducted:

o Two-way ANOVA was used in order to examine the
differences in the effect of the type of samples, region
of interest, and their mutual interaction on the strain
values in the sample. The strain values induced by the
different ceramic material and strain values within the
regions of interest were compared using two-way ANO-
VA. Significance level (a) was set to 0.05. (p < 0.05). All
comparisons and calculations were made using the R
Stats Package (Software R, Vienna, Austria).

o The post hoc t-test with Bonferroni correction. The
post hoc t-test can compare only two strain values at
a time.
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RESULTS

The relationship between sample type, region of interest,
and strain values is displayed in the interaction plot (Fig-
ure 1). Comparing all nine samples, the maximum strain
(peak) was observed in the ARs and corresponds to the
average strain values of 0.30-0.35%, while the minimum
strain (0.10-0.15%) was detected in the middle third of
the visualized samples (Figure 1). Additionally, the maxi-
mum strain was detected in Z samples, while the minimum
strain was induced during loading of E samples.

Significant differences in strain values between samples
with different specimens were detected (p = 0.000). This
suggests that strain values were dependent from the type
of crown material. Strain values were also affected by the
region of interest (p = 0.000). The application of two-way
ANOVA enabled the testing of interaction effect between
two independent variables, the crown material and the
region of interest, where a significant difference was found
(p = 0.046). This indicates that strain values were also in-
fluenced by different combinations of material type and
region of interest. The highest strain values were found for
7 (0.383 + 0.015) in the AR, and the lowest for E (0.070 +
0.026) in the MR (Table 1).

The loading of the Z and L samples showed signifi-
cant differences between all analyzed segments of the re-
gion of interest, including the CR, MR, and AR segment
(p < 0.001). Statistical significance between the MR and CR
was set at p < 0.01 when L samples were loaded (Table 2).
Vertically loaded E samples showed significant differences
between the CR and AR, and the MR and AR (p < 0.001),
while the statistical significance for the MR and CR was set
at p < 0.05. In the AR, significant difference was noticed
between samples Z and E (p < 0.01, Table 3). The MR
showed significant differences in strain between samples
Zand E (p < 0.001), Z and L (p < 0.01). In the CR, a sig-
nificant difference was noticed between samples Z and E,
and Zand L (p < 0.01).

Three types of DIC representative virtual models
showed surface strain quantitatively determined by the
scales within the DIC figures. Sample surface of the rep-
resentative software models (virtual models) presented in
Figures 2, 3, and 4 generated strain fields during axial load-
ing conditions characterized by gradually increasing the
intensity of the strain, which was manifested through color
changing from dark blue through green to yellow [10]. Ex-
perimental strain field was analyzed using vertical section,
as shown in Figures 2, 3, and 4. Section length was around
10 mm. Strain of interest was “on” and “around” the section
lines, practically around the implant body. As it can be seen
in Figures 2, 3, and 4, the maximum strain was detected in
the AR and CR. The lowest strain detected in the region of
interest was 0.04%, while the highest strain was 0.40 % for
the Z-model (Figure 2). Thus, the Z-model showed higher
overall strain than the L-model (Figure 3) or the E-model
(Figure 4), where an insignificant strain during the first
stage related to a load of 100 N was noticed. Section lines
showed the maximum strain in the AR (4%), although the
E-model reached only 2.8% even when loaded with 500 N
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Figure 1. Interaction plot

CR - cervical region; MR - middle region; AR - apical region

Table 1. Means and standard deviations of von Mises strain values for
different experimental models (all-ceramics) and regions of interest

Region of interest
Model CR MR AR
Mean SD Mean SD Mean SD
z 0.257 0.015 0.223 0.015 0.383 0.015
L 0.190 0.010 0.137 0.015 0.337 0.021
E 0.143 0.025 0.070 0.026 0.303 0.015

CR - cervical region; MR — middle region; AR - apical region; Z - Z-model,
zirconia; L - L-model, e.max; E - E-model, Enamic

Table 2. Mean values (SD), and significance between locations of
interest for identical specimens

Region of interest
Model p
CR MR AR

z 0.26 (0.02) / 0.38 (0.02) <0.001°
E 0.14 (0.03) / 0.3(0.02) <0.001
L 0.19 (0.01) / 0.37(0.02) <0.001
z 0.26 (0.02) 0.22 (0.02) / >0.05
E 0.14 (0.03) 0.07 (0.03) / <0.05°
L 0.19(0.01) 0.14 (0.02) / <0.01
z / 0.22(0.02) 0.38(0.02) <0.001
E / 0.07 (0.03) 0.3(0.02) <0.001
L / 0.14 (0.02) 0.37 (0.02) <0.001¢

CR - cervical region; MR — middle region; AR - apical region; Z - Z-model,
zirconia; L - L-model, e.max; E - E-model, Enamic;

asignificant difference between CR and AR location of interests, for specimens Z;
bsignificant difference between CR and MR location of interest, for specimens E;
<significant difference between MR and AR location of interest, for specimens L

Table 3. Mean values (SD), and significance between specimens and
for identical locations of interest

. . Model
Region of interest p
Z E L
CR 0.26 (0.02) / 0.19(0.01)| <0.01¢
AR 0.38(0.02) / 0.37(0.02)| <0.05
MR 0.22(0.02) / 0.14 (0.02) <0.01
CR 0.26 (0.02) | 0.14 (0.03) / <0.01
AR 0.38(0.02) | 0.3(0.02) / <0.01¢
MR 0.22 (0.02) | 0.07 (0.03) / <0.001
CR / 0.14(0.03) | 0.19(0.01) | <0.05
AR / 0.3 (0.02) |0.37(0.02) <0.05
MR / 0.07 (0.03) | 0.14(0.02) | > 0.05

CR - cervical region; MR — middle region; AR - apical region; Z - Z-model,
zirconia; L - L-model, e.max; E - E-model, Enamic;

dsignificant difference between Z and L specimens, for location of interest CR;
esignificant difference between Z and E specimens, for location of interest AR;
fnon-significant difference between E and L specimens, for location of interest MR
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Figure 2. Strain in the Z-model visualized during vertical loading
conditions

Figure 3. Strain in the L-model visualized during vertical loading con-
ditions

(%]

Figure 4. Strain in the E-model visualized during vertical loading
conditions

(Figure 4). According to the software data processing, the
E-model strained to 0.16%, the L-model to 0.2%, while the
Z-model to at least 0.24% in the CR.

DISCUSSION

The study is a preliminary technical report regarding me-
chanical testing of three types of ceramic systems placed
in situ on custom-made PMMA samples with immersed
dental implants. Actually, all samples were fabricated of
the same type of the Straumann® implants/PMMA and
the only difference between the samples were different
types of all-ceramics. The study was conducted to find
which ceramic induced the highest strain in the PMMA

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):528-533

block during occlusal loading conditions. It was found that
Vita Enamic® (the E-model, Figure 4) induced the lowest
strain compared to the others. The presented in vitro ex-
periments included a minimum of three identical models
of each specimen (Z, L, and E) and showed significant
results. Nevertheless, further results will be assessed and
argued after examinations on a large number of samples
prepared in the same way as presented in this report. DIC
showed an ability to measure strain in PMMA induced
by the loaded all ceramic crowns. Knowing the fact that
the DIC is a surface method and that desirable thickness
of bone surrounding an implant is at least 2 mm, strain
tield was observed on surfaces 2 mm away from the verti-
cal axis of the implant body. This thickness was enough
to describe the strain change in PMMA around implant
(peri-implant) [20].

The results acquired from the Aramis system (GOM
GmbH, Braunschweig, Germany), were sorted in three
groups of samples and three groups of interest locations.
Ceramics, as the part of the samples and locations of inter-
est within tested models presented factors which caused
different values of strain of loaded samples. Their mutual
effect on a sample was presented in the interaction plot
where the connection between experimental results was
visualized. Although strain varied significantly between
locations of interest, ceramic-material’s effect was also no-
ticed. Namely, samples with zirconia showed the highest
strain for every part of interest, including CR, MR, and AR.
Enamic samples displayed the lowest strain for all segments
of interest. As a hybrid material with PICN, Vita Enamic®
includes the best properties of ceramic and composite ma-
terials. Additionally, E max CAD crown induced less strain
in the L-model than IPS e.max ZirCAD crown induced
in the Z-model. The results of this study are consistent
with previous findings, where using softer (lower rigidity)
crown material reduced the stresses generated on the jaw
bone (cortical and spongy). This type of material absorbs
more energy from the applied load, and transfers less en-
ergy to the following parts of the system (implant-abut-
ment complex and bones) [21]. Particularly, Z specimens
had much higher modulus of elasticity (13 GPa) value than
E (30 GPa) and/or L specimens (95 + 5 GPa) [3, 22, 23, 24].
Thus, higher amortization of the vertical loads and lower
values of strain in the E model were observed [6, 7, 8].

Strain for different types of samples and different seg-
ments of interest was compared using two-way ANOVA,
employed to determine whether there was statistical signif-
icance in differences between the tested groups. All three
ceramic types and locations of interest showed significant
influence. Significant differences in strain values existed
between three groups of materials, and also in three differ-
ent regions of interest of the measured surfaces. Although
ANOVA revealed statistically significant differences be-
tween the type of the strained sample, the region of inter-
est, and the interaction of these two factors, this analysis
could not point out the differences between these two fac-
tors. Thus, additional post hoc t-test was introduced to
reveal a statistical significance between observed variables
and to find out where these differences actually occurred.
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In order to provide valid comparison and to reduce type
I error, the conservative Bonferroni correction was ap-
plied. Therefore, all three null hypotheses were rejected
and alternative ones were adopted, which state that the
strain depended on the ceramic material used and on the
location of interest. Also, there was an interaction between
ceramics and the region of interest related to strain values.
However, the strain values for Z-models were quite similar
in the CR and the MR (p > 0.05). Furthermore, no signifi-
cant difference between the E- and the L-model was found
considering MR.

The results of this study are consistent with previous
reports, where the highest strain was registered in the AR,
while the lowest one was observed in the MR [11, 12, 13].
This could lead to the conclusion that the MR of all sam-
ples was less sensitive to changes in material composition
when compared to CR and AR.

It seems that prosthetic failure was prevented, consid-
ering that all ceramics withstood occlusal forces of up to
500 N without breaking, during static loading conditions
due to their fracture toughness Z(5.5):L(2.5):E(1.5) MPam
[22-25]. Previous researches found that zirconia is the
strongest and toughest of all dental ceramics, with superior
mechanical properties compared to the glass ceramics (IPS
e.max) and hybrid ceramics (Vita Enamic®) [26]. Zirco-
nia belongs to the group of the highest strength ceramics,
with outstanding mechanical properties corresponding
to its crystalline structure [27]. Flexure strength of zir-
conia is more than twice as high than that of IPS e.max
(glass-ceramics), and even more so when compared to Vita
Enamic® [28]. The dominant ceramic network structure
supports toughness in Vita Enamic®, while the reinforcing
polymer network structure provides viscoelasticity. In this
study, a ceramic, like a medium, underwent stress gener-
ated by vertical loading with consequent strain detected in
the PMMA block. Thus, PMMA indirectly reacted to the
implant-supported crown loading. Registered strain actu-
ally depends on the strength of the applied ceramics and
showed the highest values in the Z-model. Unlike zirconia,
Vita Enamic® is, with respect to the elastic modulus, closer
to human tooth structure values [6, 7, 8]. As a hybrid mate-
rial with a PICN, Vita Enamic® includes the best properties
of ceramic and composite materials. Composite portion of
this material showed higher deformation, which reduces
the probability of a spontaneous fracture but it can also
reduce the hardness of the ceramic itself and accumulate
high percentage of strain in the PICN structure. This has
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AHanusa gedopmauuja y y30pLMMa CacTaB/beHUM 04 KePaMUUKUX CUCTEMA
NPMMEHOM MeTOoAE AUrMTa/IHe KopenaLuje CaMKa

WBaH TaHacuh', Anekcanapa Mutpouh?, Henag Mutposuh?, lywat Lapaw?, JbusbaHa Tuxauek-LLojuh?,

AnekcaHapa Munuh-Jlemuh*, Munow Munowesnh?

'Brcoka 3apaBCTBEHa LKOMA CTPYKOBHYX CTyANja, beorpan, Cpbuja;

2YHneep3uTet y beorpaay, iHoBaumoHy LeHTap MawwmHckor dakynteta, beorpag, Cpbuja;

YHusep3uTet y beorpagy, MawuHckn dakynteT, beorpag, Cpbuja;

“YHuBep3uTeT y beorpagy, Cromatonowku pakyntet, Katepa 3a cTomaTonoLLKy npoTeTuky, beorpag, Cpbuja

CAMETAK

YBog/Uum Cryguja je cnpoBefeHa fa naeHTndUKyje Makcu-
ManHy aedopmaLyjy Npov3BeAeHy y y30opLyMa cacTaB/beHUM
o nonumeTuIMeTakpunata, LtpaymaH® umnnaHrarta u Tpu
BPCTE KepaMUyKmX cucTemMa.

MeTtope KopuiheHe cy Tpu BpcTe eKCcnepuMeHTanHnx Moaena
U3NOXEHVX crosballem ontepeherby og 100 N, 300 N 1 500
N v aHann3mpaHux y3 nomoh MeTofa Kopenauuje AUrnTanHmx
cnuka. Mogenu cy 6unu cactaB/beHU Of UTPUjYM-LIPKOHNje,
€. MaKC. IMTUjyM BUCUIIUKATHE 1 XMOPUAHMX Kepamuka Bruta
€HaMUK®, MOCTaB/bEHNX Ha LMIMHAPUYHE JeHTalHe UMMNaH-
TaHTHe cucteme LLiTpaymaH® (4 X 10 mm) ca abatmeHTVIMa nop
NPaByIM YTJIOM.

PesyntaTtm 3HauajHe pasnuKke Cy OTKpMBEHe Y BpeJHOCT/MA
nedopmaumja nsmehy ysopaka ca pasimunTim KepaMmmnikim
KpyHuuama (p = 0,000). OBo nogpa3symeBa Aa Cy BpeaHOC-
T gedopmalinja 3aBUCHE OA TUMA KepaMUYKOr MaTepujana.
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BpeaHocTn gepopmaLiyja cy 3aBUCHe 1 Off pervioHa MHTepeca
(p =0,000). MpumeHa AHOBA TecTa je omoryhuna fa ce youm
UHTepaKuwja n3mehy HezaBUCHMX Bapunjabnu, MeTepujana Ke-
PaMMUKMX KPyHa 1 PeroHa of HTepeca, rae je Takohe HaheHa
CTATUCTMYKI 3HaYajHa pasnuka (p = 0,046). OBa UnkeHNLa yKa-
3yje Ha To Aa BpegHocTy fedopmalinja 3aBrce Of pasnuunTe
KoMOVHaLmje TUNa KepaMnYKor matepujasna 1 pervioHa nHre-
peca. Hajsehe BpegHocTy gedopmaumja cy HaheHe Ha Mopae-
ny Z (0,383 + 0,015) y anvKanHOM pervioHy, fOK Cy Hajmake
BpefHocTy Aedpopmaumja HaheHe Ha mopeny E (0,303 + 0,015)
Y PervioHy cpepme TpehuHe.

3ak/byyak /I3BeluTaj je nokasao MakcMmanHe gedpopmadmje
y anvikaiHMM 1 MapryiHanHum npasummMa. Kapa ce pasmatpajy
pasnuuuTe BpCTe KepamMuka, HajMarbe aedpopmaliuje cy npu-
MmeheHe rcnop KpyHa BrTta eHammnKk®, oK je HajBeha gedopma-
Lpja npoHaheHa y y3opuyma ca KpyHama UTPUjyM-LIMpKOHMja.
KmbyuHe peun: kepamnuku cuctemu; fedpopmauimja; MIMA
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SUMMARY

Introduction/Objective The quality of life of elderly individuals has an active function in oral health; it
is of great importance to learn that elders over the age of 65 years demonstrate an increase in seeking
dental services. Oral Health Impact Profile-14 (OHIP-14) is especially suitable for use in the elderly. The
aim of this study is to examine the reliability and validity of OHIP-14 in the Montenegrin population aged
65 and over and to determine the influence of oral health on the quality of their life.

Methods The research was conducted from September to December 2016 in the central region of Monte-
negro, at the Medical University in Podgorica and in the nursing homes of the elderly. The study covered
170 individuals, both sexes, with an average age of 72.32 + 6.85. The research instrument is OHIP-14 index.
Standard statistical tests were used. The statistical significance level is 0.05.

Results The OHIP-14is linguistically and culturally adapted for the Montenegrin population. The value of
the Cronbach Alpha Index is 0.892. The relationship between correlations for individual issues and total
correlations ranges from 0.21 to 0.69. The value of OHIP-14 is 19.24 + 7.49. Listed by domains: functional
constraints 3.31 £ 1.75; physical pain 4.19 £ 1.31; psychological discomfort 2.52 + 1.46; physical fitness
4.38 £ 1.40; mental incompetence 1.42 + 1.23; social incapacity 1.18 + 1.27 and handicap 2.21 + 1.32.
Conclusion The OHIP-14 index is reliable and valid and is recommended for use in the Montenegrin-
speaking area, for the elderly. There is a significant impact of oral health on the quality of life of the elderly
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INTRODUCTION

The development of medicine and science in
general has led to a prolonged life span. De-
mographers predict that by 2060 the average
age of citizens of the European Union will be
47.2 years. In the next 40 years, people over
65 will make up nearly 30% of the European
Union’s population [1, 2]. Increased care for the
aging, promotion, and implementation of the
concept of “active aging” aims to contribute to
the improvement of health, quality of life, and
attainment of aging [3]. It is necessary to know
the state of oral health of the elderly, and the
impact it has on the quality of life, in order to
be able to plan and organize dental care, as the
ever-increasing number of individuals will be
in need of that service in the future.

The health of the mouth and teeth is not
considered only as the absence of the disease,
but also the functional, psychological, and so-
cial aspect of oral diseases is examined.

This is fully in line with the definition of
health of the World Health Organization and
the definition of oral health [4, 5]. New defi-
nition of oral health: “Oral health is multifac-
eted and includes the ability to speak, smile,

smell, taste, touch, chew, swallow, and convey
a range of emotions through facial expressions
with confidence and without pain, discomfort,
and disease of the craniofacial complex” [5, 6].
The first authors who began to examine the
psychosocial aspect of oral health were Cohen
and Jago in the 1970s. During the 1980s and
1990s, Reisine, Bailit, Sheiham, Croog, Roseen-
berg and many others continued the trials. To-
day, there are a vast number of clinically veri-
fied indices, and each day they are improving
postures and creating new indexes [7, 8, 9].
The original version of the Oral Health Im-
pact Profile (OHIP) has 49 questions (OHIP-49)
[10], but in a large number of researches, there
are uses of a reduced form of OHIP, with 14
questions. Slade first tested the reduced version
in 1997, and then by Locker and Allen in 2002
[11, 12, 13]. Slade had shown that the shorter
version has the same reliability and validity as
the original version, and due to a smaller num-
ber of questions, it is particularly suitable for
the research of the quality of life in the elderly
[11]. To date, OHIP-14 has been translated into
a number of languages and has been found in
many countries around the world [14-23]. It is
a comprehensive and multi-dimensional index
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that covers all aspects of physical health to the psychologi-
cal and social sphere of life. It was designed so that it could
be applied to people with different general characteristics
(education, occupation, culture, social status, and other
characteristics). OHIP-14 has experienced linguistic and
cultural adaptation, clinical verification, and verification in
countries such as Montenegro and its surroundings [24-27].
The aim of this study was to examine the reliability and
validity of OHIP-14 in the Montenegrin population aged 65
and over and to determine the influence of oral health on
the quality of their life in the central part of Montenegro.

METHODS

Prior to the realization of the research, the study was ap-
proved by the Ethical Committee of the Faculty of Medi-
cine of the University of Montenegro in Podgorica. Re-
spondents who participated in the research were previously
informed and received their written consent for participa-
tion in the research. A research plan had been developed. A
dentist who is a specialist in the field of dental prosthetics
performed the examination.

The research was conducted from September to De-
cember 2016 in the central part of Montenegro, at the
Medical University in Podgorica and in the nursing homes
for the elderly “Ljubav Spaja” and “Nana” in Spuz and
Danilovgrad.

Research sample

The study conducted covered 170 people. The average age
of the respondents was 72.32 + 6.85 (65-91). The sample ac-
counted for 5% of the total population aged 65 and over, liv-
ing in the central part of Montenegro. The research includes:

1. Persons aged 65 and over who have appeared for an
examination at the Faculty of Medicine in Podgorica
— Study program for dentistry, on specific days (Mon-
days and Wednesdays) from September to December
2016.

2. The beneficiaries of the services of nursing homes
“Nana” and “Ljubav Spaja” in Spuz and Danilovgrad,
whose state of general and mental health allowed
them to be interviewed.

Research instruments

To determine the impact of oral health on the quality of
life, the OHIP-14 index was used [11].

The OHIP-14 questionnaire consists of 14 questions.
Each response is scored at a value of 0—4, using the Likert
scale with five responses, depending on the extent to which
the patient is affected by the problem. Over the past 12
months, according to one’s own assessment: (0 — no prob-
lems at all; 1 - have problems; 2 — often have problems; 3
- very often have problems; 4 — constantly have problems).
The maximum possible number of points is 56. The higher
the score was, the higher the negative impact of oral health
on the quality of life of the respondents.
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Since OHIP-14 was not applied in the Montenegrin
population, it was first necessary to examine its reliability
and validity.

The original OHIP-14 questionnaire was first translated
using a two-way (back) translation (from English to Mon-
tenegrin and back). Two licensed interpreters translated
the questionnaire from English into Montenegrin indepen-
dently of each other. Then a person who was not familiar
with the contents of the original text of the questionnaire
made a back translation from Montenegrin to English (the
person was a good connoisseur of both languages). It was
taken into consideration that the essence of the issue was
preserved and that the translation was simultaneously
adapted to the Montenegrin language, the mentality, and
culture of the population.

The first 30 respondents of this study who completed
the questionnaire (independently or with the help of the
dentist) understood the significance of all 14 questions
and expressed the degree to which certain problems were
expressed.

The reliability of the OHIP-14 questionnaire was estab-
lished using the Cronbach Alpha test, which is standardly
used to test the reliability of this and similar question-
naires. The reliability of the questionnaire was assessed by
examining the internal consistency (homogeneity) of the
answers from the questionnaire. In doing so, testing has
been completed in three ways:

1. Omitting individual items (questions), while tracking

changes in the Cronbach Alpha value;

2. By following the correlations between items interact-

ing with each other;

3. Calculating the total correlations for all items.

For the purposes of further investigation, a regression
analysis was performed where the dependent variable was
the total OHIP-14 result, and the independent variables
were sub-bases OHIP-14.

The OHIP-14 instrument has been tested according to
various types of validity. First, the validity of the form and
content of the questions was verified in the pilot study. The
validity of the OHIP-14 as an instrument was tested by
correlating (and examining the existence of a statistically
significant difference) of OHIP-14 values depending on
the specific characteristics of the respondents (age of the
respondent, sex, presence and type of dental remuneration,
education and occupation of the respondents).

In statistical data processing, structural validity was
tested using Student’s t-test for two independent samples,
one-way ANOVA with Bonferroni or Tamhane T2 after
hoc tests. The homogeneity dispersion was checked by
Leven test. The level of statistical significance was 0.05.

RESULTS

The study conducted involved 170 people, the average age
was 72.32 * 6.85, of which: 104 (61.17%) subjects aged
65-74, 53 (31.17%) respondents aged 75-84, and 13 (7.6%)
subjects aged 85 and older. Of the 170 respondents, there
were 89 (52.35%) female examinees and 81 (47.64%) male
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Table 1. Correlation between items (questions) of OHIP-14

Popovic¢ Z. et al.

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 1.00
2 -0.09 1.00
3 0414 0.10 1.00
4 | 045# 0.15* 0.10 1.00
5 0.43# -0.06 0.21# 0.33# 1.00
6 | 0.36# -0.01 0.18* 0.274# 0.424# 1.00
7 | 037# 0.18* 0.11 0.77# 0.414# 0.22# 1.00
8 0.18* 0.06 0.15* 0.38# -0.06 0.28# 0.21# 1.00
9 | 0.38# 0.04 0.05 0.474# 0.394# 0.34# 0.544# 0.11 1.00
10 | 0.47# -0.08 0.12 0.44# 0.414# 0.27# 0.42# 0.14 0.57# 1.00
1 0.47# -0.05 0.13 0.45# 0.51# 0.29# 0.44# 0.08 0.52# 0.75# 1.00
12 | 0.46# -0.11 0.12 0.43# 0.45# 0.304# 0.48# 0.08 0.57# 0.61# 0.75# 1.00
13 0.54# -0.05 0.25# 0.49# 0.46# 0.37# 0.42# 0.26# 0.46# 0.48# 0.48# 0.51# 1.00
14 | 0.43# 0.08 0.12 0.474# 0.44# 0.244# 0.57# 0.06 0.52# 0.44# 0.48# 0.55# 0.56# 1.00
1-14 - questions from the OHIP-14 questionnaire;
*p < 0.05;
#p <0.01

examinees. The structure of the respondents according
to the level of education: the majority of respondents 64
(37.64%) have secondary education, 39 (22.94%) have
higher education (university), 27 (15.88%) have post-sec-
ondary education (college), 32 (18.82%) with elementary
education, while eight (4.70%) are without education. The
structure of respondents by occupation (prior to retire-
ment) demonstrated that the majority, 46 (27.05%) of re-
spondents were in the field of service activities, 34 (20%)
were occupied with production and 33 (19.41%) in the
field of law and economics. There were a smaller number
of respondents in the field of education 18 (10.58%) and
lastly, there were 14 (8.23%) health workers. The condition
of oral health of the respondents who participated in the
research was not satisfactory. Out of the 170 people exam-
ined, 79 (46.47%) were without teeth. It was found that in
83 (48.82%) people there were mobile dental prostheses
in both jaws. Of the respondents examined, 34 (20%) have
mobile dental prostheses in one jaw, and teeth in the oppo-
site jaw are not reimbursed. Denture strings replaced with
fixed dental prostheses are present in 16 (9.41%) persons.
The respondents who had one jaw mobile and the other
tixed denture were 11 (5.88%). In 115 (67.65%) subjects,
it was estimated that there was a need for rapid treatment,
which mainly relates to the necessity of making new dental
prosthesis. There was no need for emergency dental inter-
vention in any of the respondents.

The Oral Health Impact Profile-14 reliability analysis

The value of the Cronbach Alpha index, derived from the
correlation matrix, is 0.892. The internal consistency of
OHIP-14 was first assessed by the analysis of the correla-
tion between the items (questions) (Table 1). Differences
in the value of coefficients have shown that no item is
superfluous and it is necessary that all questions remain
in the questionnaire.

Analyzing results in case of removal of individual items
(questions) supports the inclusion of all questions that are

‘ DOI: https://doi.org/10.2298/SARH180528049P

in the original questionnaire. The relationship between
correlations for individual items (questions) and total, cor-
relations ranges 0.21-0.69. The total correlation analysis
(correlation between one item and all others) showed that
all coefficients are above the minimum recommended
value (0.20), which is necessary to include the question in
the questionnaire (Table 2).

Table 2. Values of Cronbach Alpha coefficients and degree of
correlation expressed on issues from questions 1-14

. . Value of Cronbach's alpha
Questions Cenmnelzion e qugsuons/ index when a question is
total correlation .
omitted
1 0.611 0.835
2 0.211 0.873
3 0.285 0.850
4 0.690 0.826
5 0.511 0.83
6 0.425 0.843
7 0.666 0.828
8 0.250 0.855
9 0.627 0.833
10 0.628 0.835
1 0.665 0.833
12 0.646 0.834
13 0.678 0.830
14 0.635 0.834

1-14 - questions from the Oral Health Impact Profile-14 questionnaire

All of the above points to the high reliability of the
OHIP-14 questionnaires and recommends it to be used
in the Montenegrin-speaking area, in older persons.

The Oral Health Impact Profile-14 structural design
analysis

The validity of the OHIP-14 as an instrument was tested
by correlating and examining the existence of a statistically
significant difference in the value of OHIP-14 according
to certain characteristics of the respondents.
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Monitoring of the Oral Health Impact Profile-14 Table 4. Values of OHIP-14 according to the type of denture
value m‘relatlon to sex, age, e(!ucatlon .and Typeof()| | Valueof |Typeof() ?;fzea:]eczleu:f e
occupation of respondents (prior to retirement) denture OHIP-14 | denture (land ) &
o o N 24479% | <0.001

Responéents aged 75 and older have a statistically signifi- VN 14438 | <0001
cantly higher OHIP-14 value (20.76 + 7.39,) compared to NN 27 | 31.66+3 NZ 11.108* <0.001
patients aged 65-74 (18.27 £ 7.43) (Student’s t-test for two MN £ FN 14.567* <0.001
independent samples, t = -2.132; p = 0.034) (Table 3). NN 24.479¢ | <0.001

In the male sex ratio, the OHIP-14 value is (19.81 + SMN 10.041* | <0001
8.53) higher than for female respondents (18.54 + 6.15), | FN 16 | 7.19£4.25 NZ 13371 | <0001
but there is no statistically significant difference between MN + FN 9913* | <0001
these values (Student’s t-test for two independent samples, NN 14.438* | <0001
t=1.252; p = 0.213) (Table 3). FN 10.041% | <0.001

Respondents who do not have education or have pri- 2MN 82 | 17174501 NZ -3.330% <0.001
mary education have higher OHIP-14 values (20.50 + MN + FN 0.129 1.000
6.87) compared to those with secondary education (18.78 NN -11.108* | <0.001
* 6.93), post-secondary and higher education (18.73 + 7, - 34 | 2055+ 3.38 FN 13371* | <0.001
64). There is no statistically significant difference between T 2MN 3.330* 0.001
these values (ANOVA, F = 0.391; p = 0.815) (Table 3). MN +FN 3.459 0.156

There is no statistically significant difference in the NN -14.567* | <0.001
V.alue of OHIP-14 according to the responéents occupa- |\ en a1 | 17545411 FN 9.913 <0.001
tions (ANOVA, F = 1.072; p = 0.384). The highest value of 2MN -0.129 1.000
OHIP-14 is for the respondents who worked in production NZ -3459 0.156
(20.29 + 7.50). The lowest value of OHIP-14 is for educa- NN -no denture; FN - fixed denture; 2MN - mobile denture in both jaws; NZ -
tors and health workers (18 38+8 35) (Table 3) incompletely replaced tooth (due to mobile denture in one jaw, no denture in

the other); MN + FN — mobile denture in one jaw, fixed denture in the other

Monitoring of the Oral Health Impact Profile-14

value in relation to the type of dental prosthesis 1. Persons who are partially or completely free of natu-
ral teeth and do not have remuneration have a sta-

There is a statistically significant difference in OHIP-14 tistically significantly higher OHIP-14 value than:

values relative to the type of dental prosthesis (ANOVA; — a person with a fixed dental prosthesis (Bonferroni

F=111.892; p < 0.001). The Leven test indicates that test, p < 0.0001),

dispersions may be considered homogeneous (p = 0.267) - a person with a mobile prosthesis in both jaws

(Table 4). (Bonferroni test, p < 0.0001),

Table 3. Values of the OHIP according to sex, age, education, and occupation of the respondents (before retirement)

Structure of respondents n % Moemp\iﬂ]e +SD Statistical test and statistical significance
Sex
Male 81 47.64 19.81 8.53 Student t-test for two independent samples;
Female 89 5235 18.54 6.15 |t=1252,p=0.213
Age
65-74 years 104 61.17 18.27 743 Student t-test for two independent samples;
75 years and older 66 38.77 20.76 739 | t=-2132;p=0.034**
Education
Uneducated 8 4.7
- 20.50 6.87
Elementary education 18.82 ANOVA
N test
Secondary education 64 37.64 18.78 6.93 F=0391;p=0815
Post-secondary (college) 27 15.88
- . - N 18.73 7.64
Higher education (university) 39 22.94
Occupation
Service activities 46 27.05 19.09 7.29
Production 34 20 20.29 7.50 ANOVA
R test
Field of law & economy 33 19.41 19.96 6.96 F=1072;p=0384
Field of education 18 10.58
18.38 8.35
Health workers 14 8.23

**0ld significant difference
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- a person with incompletely replaced teeth (there is
a mobile denture in one jaw, and in the other lost
teeth are not denture) (Bonferroni test, p < 0.0001),

- persons with one jaw fixed denture, and in the
other mobile (Bonferroni test, p < 0.0001).

2. Persons with fixed dental prosthesis have a statisti-
cally significantly lower OHIP value than:

- a person with mobile dental prosthesis in both
jaws (Bonferroni test, p < 0.0001),

— a person with incomplete restored tooth (Bonfer-
roni test, p < 0.0001),

— persons with one jaw fixed denture, and mobile
in the other (Bonferroni test, p < 0.0001).

3. Persons with mobile denture in both jaws have a
statistically significantly lower OHIP value of:

— a person with incompletely replaced teeth (in one
jaw they have mobile denture and in the other
they have no natural teeth or dental prosthesis)
(Bonferroni test, p = 0.001).

The impact of oral health on the quality of life of
the elderly

The value of OHIP-14 in this study is 19.24 + 7.49 (min.
0, max. 37). The OHIP-14 values expressed in terms of
domains are as follows: functional limits 3.31 + 1.75, physi-
cal pain 4.19 + 1.31, psychological discomfort 2.52 + 1.46,
physical fitness 4.38 + 1.40, psychological incompetence
1.42 £ 1.23, social incapacity 1.18 £ 1.27, and handicap
2.21+£1.32.

The majority of people (91%) expressed difficulties in
the field of physical incapacity, eating disorders (82% an-
swered that “very often” or “constantly” change their diet
regime due to mouth, teeth, or dental problems). Physi-
cal pain has been present in 90% of people in the last 12
months (74% of respondents “very often” or “constantly”
avoids certain foods). Functional constraints were 78%
(40% of respondents “often” and 36% “very often” or “con-
stantly” have a feeling of taste change due to the condition
of the mouth, teeth, and compensation). The impact is least

Table 5. Expression of the influence of oral health on the quality of life

Popovi¢ Z. et al.

pronounced in the domains of psychological incompetence
(56%) and social incompetence (51%) (Table 5).

DISCUSSION

The study of the impact of oral health on the quality of life
was first carried out in Montenegro. The existence of the
OHIP-14 translation into the languages of the states in the
region of Montenegro has greatly facilitated the process
of linguistic and cultural adjustment of the original text
of the OHIP-14.

The Serbian version of this index has 13 questions, be-
cause the fifth question was left out (Have you been self-
conscious because of your mouth or dentures?) [24]. In
the pilot study, the authors estimated that the translation
of this question was such that the issue was not sufticiently
understandable for a significant number of respondents
and that the questionnaire had a sufficient number of other
questions from the psychosocial sphere. Croatian authors
translated the fifth question from OHIP-14 questionnaires
differently and put it in a questionnaire [24]. In order to
adjust the spirit of the language in the Japanese version,
a further 14 questions have been added to the fifth. It is
considered that the structure of the questionnaire allows
such changes, since the overall score is not crucial for the
validity of the index [24].

The value of Cronbach alpha coefficient, derived from
the correlation matrix, is 0.892 in this study. This is sig-
nificantly more than the minimum recommended value of
0.70 [13, 14]. This recommends OHIP-14 for use among
the Montenegrin population of the elderly.

The values of Cronbach alpha coefficient in studies
that also examined the applicability of the OHIP-14 in-
dex among the elderly (with similar characteristics of the
sample) are listed below. In a study conducted in Jordan, as
in the Montenegrin study, the Cronbach alpha coefficient
value is 0.89 [17]. In studies conducted in Greece and in
Italy, the value of Cronbach’s alpha coefficient was 0.90
[15, 18]. In a study done in Chile, the value of Cronbach’s

Domains Quest. “I'had no problems” “Rarely” “Often” “Very often” D ins %

OHIP-14 OHIP-14 n (%) n (%) n (%) “Constantly” n (%) omains 7o
1 76 (46

Functional constraints (46) 43(25) 18(10) 33(19) 78
2 18(10) 25(14) 65 (40) 72 (36)
3 27 (15 91 (53 45 (28 7(4

Physical pain (15) (53) (28) 4 %
4 5(3) 6 (3) 33(20) 126 (74)

Psychological 5 34 (20) 57 (33) 58 (35) 21(12) 27

discomfort 6 41 (24) 78 (45) 40 (29) 11 (6)
7 503 11 (6 13(7

Physical incapacity (3) (6) %) 141 (82) o1
8 25(15) 58 (34) 63 (37) 24 (14)

Psychological 9 77 (45) 67 (39) 24 (15) 2(1) 6

incompetence 10 70 (41) 81 (47) 18(11) 1(1)

. . 1 70 (41) 75 (44) 23(14) 2(1)

Social incapacity 59
12 95 (55) 59 (34) 15(10) 1(1)
13 11(6 1 101

Handicap (6) 95 (56) 33(19) 31(18) 78
14 62 (36) 86 (50) 19 (12) 3(2)

1-14 - questions from the Oral Health Impact Profile-14 questionnaire
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alpha coefficient is 0.91 [19]. In Poland, a study dealing
with two General Oral Health Assessment Index (GOHATI)
and OHIP-14 indexes showed that the Cronbach alpha co-
efficient value was 0.89 for GOHAI and 0.97 for OHIP-14
[16]. The value of the Cronbach Alpha coefficient is 0.78,
in one of numerous studies in Brazil [20].

The validity of the OHIP-14 index was estimated by
correlating the OHIP-14 index values and individual
characteristics of the respondents. In the Montenegrin
study, patients aged over 75 had a statistically significantly
higher OHIP-14 value compared to patients aged 65-74
(20.76 £ 7.39 versus 18.27 + 7.43). In the elderly, the condi-
tion is where the mouth and teeth are worse (more missing
teeth) and largely there are mobile dentures older than
tive years. Such remuneration no longer meets aesthetic,
functional, and prophylactic requirements and does not
follow changes in the dental system resulting from the
physiological aging process.

The study showed that there is a statistically signifi-
cant difference in the value of OHIP-14, depending on
the type of denture. The highest value was observed in
persons whose missing teeth were not replaced by dental
prostheses. The lower value is in the holder of fixed pros-
theses in relation to persons with mobile prostheses. In a
similar sample study done in Iran (the average age was 67.5
* 11, a high degree of no teeth, 87.5% without front teeth,
85.6% without side teeth, 31.3% had total dentures and
28.8% of the partial like in the Montenegrin research), it
was estimated that OHIP-14 was statistically significantly
higher in those who were not prosthetically treated com-
pared to persons who did not require prosthetic treatment
(25.75 £ 14.5 according to 21.18 £ 9.8; p = 0.02) [28]. The
Polish authors conducted a two-index study (GOHAI and
OHIP-14) in 2014 [17]. They concluded that the condi-
tion of the teeth, the presence of partial dentures, chewing
problems and other problems with the mouth and teeth are
significantly related to the values of both indexes. OHIP-
14 was significantly higher in patients without teeth (26 +
15.2) compared to those who had their own teeth (12.5 +
13). Prosthetically rehabilitated patients were significantly
lower (12 + 12.9) compared to persons without natural
teeth and without dental prostheses (22.5 + 12.9).

In this study, the researchers estimated that the greatest
influence of oral health on their quality of life is present in

REFERENCES

1. UNreport Ageing in the 21st Century: a celebration and a
challenge. 2012; 111-8.

2. Sidorenko A. Adjusting to population ageing: evidence for policy
action. Population Horizons. 2015; 12(2):50-61.

3. Paul C Teixeira L, Ribeiro O. Active Aging in Very Old Age and the
Relevance of Psychological Aspects. Front Med (Lausanne). 2017;
4:181.

4,  Huber M, Knottnerus JA, Green L, Horst H, Jadad AR, Kromhout D,
et al. How should we define health? BMJ. 2011; 343:d4163.

5. Nevins ML. The New Definition of Oral Health. Restorative
Dentistry. 2017; 37(1):7.

6.  Glick M, Williams DM, Kleinman DV, Vujicic M, Watt RG, Weyant
RJ. A new definition for oral health developed by the FDI World
Dental Federation opens the door to a universal definition of oral
health.J Am Dent Assoc. 2016; 147(12):915-7.

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):534-540

the domains: physical incapacity, physical pain, and func-
tional constraints. The smallest influence is in the domains:
psychological disability and social incapacity. If one com-
pares the results of the Montenegrin study with the results
of the studies within the region and surrounding countries
(Serbia, Macedonia, Croatia, Greece), the results are simi-
lar [15, 24-27]. Namely, in the areas of physical incapacity
and functional limitations, the respondents expressed the
greatest influence. The smallest influence was expressed
in the domains of psychological and social incompetence.

Among the questionnaires that are used to examine the
effect of oral health on quality of life in the elderly, we de-
cided to use the OHIP-14 in this research because it was
previously used in many countries. There are many sci-
entific papers where OHIP-14 was used. We wanted to do
research in Montenegro and compare our results with re-
sults in the world. We plan a research that will examine the
quality of life before and after prosthodontic rehabilitation
in the elderly and we will use the GOHAI questionnaire.

There is a limitation of this study in the use of OHIP-14
in middle-aged people of Montenegro. In the future, the
impact of oral health on the quality of life among this and
other age groups should be examined.

CONCLUSION

The OHIP-14 index is reliable, valid, and recommended for
use in Montenegro among the elderly. There is a significant
influence of the condition in which the mouth, teeth, and
dental compensations are placed on the quality of life of
the elderly in the central region of Montenegro. The influ-
ence of these conditions is mostly in the areas of physical
incapacity, physical pain and functional limitations, and
the smallest in the domains of psychological and social
incapacity. In order to improve the condition of oral health
and the quality of life of the elderly, it is necessary to plan
and continuously work on the development of the dental
service and on health literacy and education. It would be
useful to form geronto-stomatological teams within health
institutions and promote the concept of active aging.
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MpoueHa Nnoy3AaHOCTM M BaIMAHOCTU LPHOTOpPCKe Bep3unje npoduna ytuuaja
Opa/iHOT 34 paBJ/ba Ha KBA/ZIUTET }KMBOTA CTapux 0coba y LipHoj Mopwu

3opuua Monosuh', MupjaHa hypuukosuh', Aruma Jbamesuh?, CHexaHa Matujesuh', Kocoska O6pagosuh-hypuumh’
'YHneep3utet LpHe lope, MeguumHckmn dakyntet, CTyaujcki nporpam ctomatonoruje, Moaropuua, LipHa lopa;

2/HcTUTYT 3a jaBHO 3paBsbe LipHe fope, Mogropuua, LipHa lopa;

*Ynusep3utet y beorpapy, Cromatonowwku dakyntet, KnuHuka 3a ctomatonoLky npotetuky, beorpag, Cpbuja

CAXETAK

YBoa/Unm KsanuteT xmBoTa cTapux ocoba y pyHKLMju opan-
HOT 3paB/ba UMa BEMMKYM 3Hayaj C 063Mpom Ha noeeharbe
6p0oja KOPMCHYIKA CTOMATOJOLIKIX YCIyra CTapujux og 65 rogu-
Ha. Oral Healt Impact Profile-14 (OHIP-14) HapouwnTo je noroaaH
3a NPYIMeHyY Kof CTapux ocoba.

Linrb nctpaxuBama je fa ce NCnuTta noy3aaHoCT 1 BaIMAHOCT
OHIP-14 kop, LpHOrOPCKOr CTAHOBHMLUTBA CTapPOCTW 65 U BULLE
rofiMHa v ja yTBpAu yTuULaj OparnHor 34paB/ba Ha KBAIUTET Hol-
XOBOT XMBOTa.

MeTtoge VicTpaxuBatbe je paheHo of centembpa Ao feLiembpa
2016. y cpeguwitbem pervoHy LipHe lfope, Ha MeanumHcKom
dakynTety y Moaropuum 1 'y fomoBrMa 3a cTapa imua. Vc-
TpaxuBareMm je obyxsaheHo 170 ocoba, oba nona, npoceyHe
cTapoctn 72,32 + 6,85 rognHa. IHCTpYMeHT uctpaxmsatba je
nHpaekc OHIP-14. KopuwheHu cy cTaHAapAHU CTaTUCTUYKK Te-
cToBMW. HMBO cTaTnucTnyke 3HavajHocTty je 0,05.

DOI: https://doi.org/10.2298/SARH180528049P

Pesyntatu Hgekc OHIP-14 je je3nuku 1 KynTypOnoLLKN Npu-
naroheH 3a LpHOropcKo CTaHOBHULLTBO. BpeHOCT MHAEKca
KpoHb6axose ande nsHocu 0,892. OgHoc nmehy Kopenauuja
3a nojepMHa nNuTara 1 yKynHe Kopenauuje kpehe ce og 0,21
10 0,69. BpegHoct OHIP-14 n3Hocm 19,24 + 7,49. ckazaHo no
AoMeHUMa: GyHKLIMOHanHa orpaHmnyetsa 3,31 £ 1,75; dbusnuku
60n4,19 £ 1,31; NncuxonoLKa HenarogHocT 2,52 + 1,46; dusnyka
HecnocobHocT 4,38 + 1,40; ncuxmnyka HecnocobHocT 1,42 + 1,23;
couujanHa HecnocobHocT 1,18 + 1,27 n xeHguken 2,21 + 1,32.
3akmyyak Vingekc OHIP-14 je noy3aaH v BanuaaH v npenopy-
uyje ce 3a ynotpeby Ha LIpHOrOpPCKOM FOBOPHOM MOAPYY]Y, KO,
cTapux ocoba. [NocToju 3HavajaH yTrLaj opanHor 3apaBba Ha
KBaNWTET XMBOTa CTapyx ocoba y cpeauLtbem aeny LipHe lope.

KrbyuHe peun: KBanuTeT X1BOTa; cTape ocobe; LipHa lopa
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Occlusal appliances — an alternative in pain
treatment of temporomandibular disorders

Igor Dordevi¢', Ana Todorovic', Vojkan Lazi¢', Kosovka Obradovi¢-Buricic¢’, Bojana Mileki¢?,
Dejan Stamenkovic!

'University of Belgrade, School of Dental Medicine, Department for Prosthodontics, Belgrade, Serbia;
2University of Novi Sad, Faculty of Medicine, Department for Dentistry, Novi Sad, Serbia

SUMMARY

Introduction/Objective The pain that originates from musculoskeletal structures of the mastication
system is one of the symptoms belonging to the category of temporomandibular disorders or temporo-
mandibular dysfunction (TMD).

The objective of the research was to evaluate the effect of therapy with stabilizing occlusal splint in the
control of painful symptoms of TMD in comparison with the effect of drug therapy.

Methods Using standard Research Diagnostic Criteria for Temporomandibular Disorders diagnostic
protocol proposed by Dworkin and LeResche, a group of 44 patients with painful TMD was included.
The patients were divided into three treatment groups by random selection. The first group was treated
with stabilization occlusal splint for a period of one month. In the two control groups, therapy with
non-steroidal anti-inflammatory drug ibuprofen (Brufen, Mylan, Canonsburg, PA, USA) or a combination
therapy of ibuprofen and diazepam, a medication from the benzodiazepine family (Diazepam, Hemofarm,
Vrdac, Serbia) was carried out over a period of three weeks. In order to assess the effects of the therapy
with stabilizing occlusal splint and the drug therapy, before and after the therapy, pain intensity measure-
ments were performed with visual analogue scale and digital pressure algometer.

Results A significant reduction in the intensity of painful symptoms was achieved in all three therapeutic
groups. No significant differences in the effectiveness of pain reduction between the proposed thera-
peutic modalities were noted.

Conclusion The obtained results confirm that the therapy with stabilization occlusal splint is a valid

procedure in the reduction of pain in patients with TMD.
Keywords: temporomandibular dysfunction; occlusal splint; pharmacotherapy

INTRODUCTION

Pain in the orofacial region is a signal of tis-
sue damage and complicates most dental pro-
cedures. The presence of pain endangers the
psycho-physical health and, indirectly, social
and working abilities of patients. For the men-
tioned reasons, the first step in the treatment
of various forms of temporomandibular dys-
function (TMD) is the reduction of the inten-
sity of pain and the relaxation of the mastica-
tion muscles [1, 2].

In the treatment of patients with signs and
symptoms of painful TMD, different thera-
peutic modalities are used, which should not
give negative side effects, nor cause irrevers-
ible structural changes in tissue [3]. The con-
cept of therapy with occlusal stabilization
splint is based on several therapeutic mecha-
nisms, indirectly taking part in the control of
painful symptoms and reducing the intensity
of pain [4, 5].

The objective of the study was to examine
in parallel the analgesic effect of the occlusal
stabilization splint in relation to the effect
of drug therapy in the reduction of painful
symptoms in individuals with clinically con-
firmed signs of TMD.

METHODS

The research was conducted as a prospective
study involving 44 subjects divided into three
treatment groups heterogeneous by sex and
age, who came to the Clinic for Prosthodontics,
University of Belgrade, with TMD symptoms.
A standardized protocol for TMD, proposed
by Dworkin and LeResche [6], was used for
diagnosing and numerically expressing pain
intensity. Respondents were divided into three
treatment groups formed by random selection
based on the Research Diagnostic Criteria for
Temporomandibular Disorders protocol. The
first group consisted of 20 patients who re-
ceived therapy with a stabilization splint (Fig-
ures 1 and 2). The remaining 24 respondents
were divided into two control groups that had
therapy with non-steroidal anti-inflammatory
drug ibuprofen (Brufen, Mylan, Canonsburg,
PA, USA) or a combination therapy of ibupro-
fen and diazepam, a medicine from the ben-
zodiazepine family (Diazepam®, Hemofarm,
Vrsac, Serbia). All three groups were of equal
age structure in the range of 25-45 years. The
respondents were thoroughly informed about
the protocol of the study and gave voluntary
consent to participate in the study, which was
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Figure 1. Stabilization splint made of thermoplastic poly-carbonate

approved by the Ethics Commission of the Faculty of
Dentistry, University of Belgrade. The chosen methodol-
ogy was applied to each patient individually.

Algometric measurement was performed in parallel
with visual analogue scale (VAS) and digital algorithm.
The pain threshold was measured by a digital algometer
in the region of m. masseter and m. temporalis, on both
sides. Measuring sites corresponded to palpable painful
sites observed during the clinical examination. Painful
places were previously marked with an ink pencil.

In order to measure the pressure threshold of the pain,
the rubber tip of the algometer-probe was attached to the
facial skin in the projection of the painful site, applied by
a suitable procedure.

Measurement implied a gradual increase in mechani-
cal pressure to a painful place in the interval of 0.5 N/
sec. The respondent was instructed to verbally report the
moment of pain. The measurement was repeated three
times, with 5-minute pauses between the measurements.
The measured force is displayed on the machine’s display
in newtons (N). The pain threshold was defined as the
moment in which the patient’s sense of pressure turned
into a painful sensation. The pain threshold was calcu-
lated as the mean of the two last measurements, of three
consecutive measurements.

The pressure measurement was performed at bilater-
ally symmetrical points. The respondent was informed
that the same pressure force was applied on both sides.
The intensity of the pain was measured in the same time
and space conditions.

In order to minimize the error in algometer measur-
ing, the respondents were asked to avoid consuming alco-
hol, nicotine, and caffeine on the day of the measurement.
The same procedure after the therapy had been admin-
istered was applied in all therapeutic groups. A digital
algometer (FORSE ONETM FDIX, Wagner Instruments,
Greenwich, CT, USA) was used in the research; it has a
National Institute of Standards and Technology of the US
Department of Commerce certificate, and is registered at
the US Patent Office under the number 5,471,885.
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Figure 2. Stabilization occlusal splint as a therapeutic option for pain
reduction in patients with temporomandibular disorders

Respondents in the control group were treated with
combined therapy of ibuprofen (Brufen, Mylan, 400 mg,
twice daily during a 12-hour period, after meals) and di-
azepam (Diazepam, Hemofarm, 5 mg, one hour before
bedtime) over a period of three weeks, or with ibuprofen
alone (400 mg, twice daily during a 12-hour period, after
meals) during the same time frame. Since benzodiazepines
are administered in smaller doses, the hypnotic effect of
these drugs was avoided. Diazepam doses were gradually
reduced before completion of therapy in order to avoid the
recurrence of the disorder symptoms. Applied medicines
have the ISO certificate and registration certificate at the
Agency for Medicines and Medical Devices of Serbia.

PASW Statistics, Version 18.0 (SPSS Inc., Chicago, IL,
USA) software was used for all statistical analysis. The
level of statistical significance was set at p < 0.05.

RESULTS

The age of subjects with different orofacial pain treatment
did not statistically significantly differ among subjects of
different therapeutic groups. A statistically significant dif-
ference in the incidence of TMD was observed between
different sexes. All subjects in the pharmaceutically treat-
ed group were female, while in the group treated with the
stabilization splint there were 35% men and 65% women
(Table 1).

Table 1. Number and demographic characteristics of respondents

Th

Observed b f Oeery | 3
parameters uproten + 1 Qccusal | b hrofen

diazepam splint
Number of 3 20 16
respondents
Age (X+SD) |44.63+12.56| 356+10.7 | 385+9.54 | 0.136°
5e>: Male 0 (0%) 7 (35%) 0 (%) 0.0075%
n (%) |Female| 8 (100%) 13 (65%) | 16 (100%)

*Statistically significant difference;
asingle-factor analysis of variance;
bx? test

Between the analyzed groups treated with different
therapeutic approaches, there was no statistically signifi-
cant difference in the cause of the existing pain. In the
treatment group treated with analgesics and sedatives
(62.5%), as well as in the group treated with the stabiliza-
tion splint (55%), the majority of subjects had musculo-
skeletal dysfunction, while in the group treated only with
analgetics the frequency of subjects with joint and mus-
culoskeletal dysfunction was the same (37.5%) (Table 2).

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):541-546



Occlusal appliances - an alternative in pain treatment of temporomandibular disorders

Table 2. Distribution of respondents according to diagnosis in relation
to therapy

. . Therapy
Diagnosis
(disfunction) Ibgprofen Occl}.lsal Ibuprofen p
+ diazepam splint
Muscular 1(12.5%) 2 (10%) 4 (25%)
i V) 0 0
n (%) ;\\Artlcullar 2 (25%) 7 (35%) 6 (37.5%) 0657
usculo-
skeletal 5 (62.5%) 11 (55%) 6 (37.5%)

Between the analyzed groups, treated with different
therapeutic approaches, a statistically significant differ-
ence in the values of subjective intensity of pain (VAS)
was not noticed before the therapy, nor after it. Between
the analyzed therapeutic groups, there was no statistically
significant difference in pain intensity with an objectively
registered digital algometer (DA), before and after the
performed therapy. A statistically significant difference in
pain intensity was observed in all treatment groups be-
fore and after the therapy, regardless of the chosen treat-
ment method (Table 3).

Table 3. Subjective and objectively assessed intensity of pain before
and after the therapy

tion was noted in the assessment of the pain measured
by these instruments. Despite similar criteria of pain as-
sessment with these methods, the absolute value of the
coeflicient of correlation points to significant deviations
in the assessment of the respondents for the same pain
intensity experience (Table 5).

Table 5. Correlation of pain levels assessed in different ways

Correlation VAS' DA’ p
R=0.510 0.000*
NS
R=-0.293 0.053

VAS' - visual analogue scale before the therapy; DA’ - digital algometer before
the therapy; NS - current pain;

*statistically significant correlation

In order to evaluate the efficiency of different therapeu-
tic modalities for pain reduction, a multivariate regression
model was used, where the severity of pain after treatment
was assessed by the VAS and DA methods. In this regres-
sion model, the effect of all observed risk factors, pretreat-
ment factors, applied therapies, and other outcomes (de-
pression, psychosocial status) were evaluated, on the evalu-
ation of pain by the VAS and DA methods after therapy.

Table 6. Uni- and multivariate regression analysis related to VAS”

Pain Therapy

intensity Ibuprofen + Occlusal . p
(X+5SD) diazepam splint

VAS' 57.00 £21.29 | 59.05 £20.60 | 59.13 £15.61 | 0.962
VAS” 34.00+18.99 | 2855+17.79 | 34.75+17.73 | 0.553
VAS'vs.VAS" | p=0.001* | p=0.000* | p=0.000*%

DA’ 10.86+1.81 | 11.27+3.60 | 10.53+2.25 | 0.751
DA” 1542+2.08 | 1455+3.76 | 15.14+259 | 0.755
DA'vs.DA" | p=0001* | p=0000* | p=0.000*

VAS' - pain intensity assessed by visual analog scale before the therapy;
VAS” - pain intensity assessed by visual analog scale after the therapy;
DA’ - pain intensity assessed by digital algometer before the therapy;
DA" - pain intensity assessed by digital algometer after the therapy;
*statistically significant difference

A statistically significant correlation in the intensity of
pain measured by the VAS scale and DA was observed.
The correlation coeflicient values obtained before and af-
ter therapy indicate the existence of a statistically signifi-
cant association, but the absolute values of the coefficients
in both cases were less than 0.5, indicating the existence
of significant deviations between the methods - that is,
great subjective pain influence and evaluation on the VAS
scale in respondents (Table 4).

Table 4. Correlation between different methods of measuring intensity
of pain

Correlation VAS' VAS" p
DA’ R=-0.473 0.001*
DA" R=-0.472 0.001*

DA’ - digital algometer before the therapy; DA” - digital algometer after the
therapy; VAS' - visual analogue scale before the therapy;

VAS” - visual analogue scale after the therapy;

*statistically significant correlation

By a correlation analysis of the current intensity value
of the pain shown by the numerical scale and the score
of pain in the VAS scale, a statistically significant correla-

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):541-546

Qbserved Univariate Multivariate R? = 0.528
:ZI:ameters #B (95%Cl) p B (95%Cl) p
Sex (—8.3266'3? 384) | 0380 / /
Age (-0.329—?686) 0479 / /
VAS 0375.0838) | 000" | (g 1150737 | 000"
DA (-4.4_126?-5(?899) 0.004* (-2.6_259-?794) 0.281
Therapy (-6.3;5—12;5.965) 0.731 / /
Diagnosis (—8.9_71215—4’15?881 ) 0.677 / /
va?lril':;ng (0.813 52-151.604) 0.010% (-7.3-23%(121379) 0.162
Sociallife |, S g 0001 o o , | 0028*
E\c/::/)i/:jyay (0.282%6-(31(.)91 y | 002" (-2,3?.41—826.687) 0.881
tﬁ\r/s:\?cfpain ( .94]2;62?342) 0.022% 1 (4 3.526.67—776.814) 0.598
?ue:ciiccfi:n o (1.1 55é1—89?205) 0.013* (-o.zgﬁ3 —364.900) 0.066
Depression | 4 .69%? ? 62.467) 0017% | (61 411‘11—6;.468) 0.748

VAS” - visual analogue scale after the therapy; VAS' - visual analogue scale
before the therapy; DA’ - digital algometer before the therapy;
*statistically significant;

#non-standardized coefficient B

In the measurement of VAS pain by scaling, a univari-
ate regression analysis found that pain after the applied
therapy was associated with the pain described before the
start of treatment, the assessment of working ability, social
life, everyday activities, chronic pain, reduction of orofa-
cial functions, and depression (Table 6). The intensity of
pain measured prior to the therapy by the VAS and the as-
sessment of social life were singled out, as the predictors

www.srpskiarhiv.rs ‘

543



544

of post-therapeutic intensity of pain. Respondents who
complained of severe pain before initiating therapy had
a higher intensity of pain after the applied treatment. In
all subjects with pain in the orofacial region, regardless of
pain reduction after therapy, one can always expect the
influence of pain on their social life, which is more dis-
turbed as the pain is stronger.

When assessing post-treatment pain measured with
the DA, the univariate regression analysis as statistically
significant included sex, strength of the pain measured
by the DA before treatment, and the pain level after treat-
ment measured on the VAS scale. Multivariant regression
analysis, the severity of pain measured by the DA before
therapy and the measurement of VAS after therapy, have
been singled out as factors with an independent impact
on the severity of pain, measured by the same method
after therapy (Table 7).

Table 7. Uni- and multivariate regression analysis related to digital
algorithm measurement (DA")

Observed risk Univariate Multivariate R2
parameters | #B (95%CI) p B (95% CI) p
Sex (-5.2_93?-63442) 0.022* (—2.6_§é6—91?258) 0478
Age (-0.1-10 2'(2)‘.‘063) 0.577 / /
VAS (-o.dgc}%(.)m o | 115 / /
DA (0.5;)67—61%01) 0.000% (o.3§é6—%£.191 ) | 0-000%
Therapy “1 .3;%(125299) 0.973 / /
VA" (-0.1_205(1%1.034) 0.001* (-0.1_259?034) 0.005%
Diagnosis |, .7'&‘3(.’8 47y | 0501 / /
Z\{)?lrilt(;i/ng (-o.4(2)f—2(i470) 0.919 / /
sociallife (—0.7_10 oy 97) | 0260 / /
E\c/:g?yay (-0.2(7);j1()7.567) 0483 / /
Ic_E\r/s:\?cfpain (-3.2_515.3?:?)?584) 0.167 / /
:zue:;ic;:m o 1 .1?{1%)?31 3) | 0253 / /
Depression -1 .6-&3—21?036) 0.634 / /

DA’ - digital algometer before the therapy; DA” - digital algometer after the
therapy; VAS' - visual analogue scale before the therapy; VAS” - visual ana-
logue scale after the therapy;

*statistically significant;

#non-standardized coefficient B

DISCUSSION

Pain is not only a signal of tissue damage, but also a dif-
ficulty in most dental procedures, delaying the rehabilita-
tion of functions and reducing the chances of a patient
returning. Pain control is often inadequate, either due
to insufficient analgesia or due to unacceptable side ef-
fects of drug therapy. In addition, inadequate analgesia

‘ DOI: https://doi.org/10.2298/SARH190118064D
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can contribute to the onset of hyperalgesia during the
recovery period. The aforementioned facts indicate that
it is imperative to have effective analgesia with minimal
side effects. Pain, as a symptom of TMDs and associated
dysfunction of the mastication muscles and TM joints,
is a significant entity of TMD. A simple and reliable de-
termination of the origin of pain is detrimental for the
choice of therapeutic modality. Multifactorial etiology
and overlapping of symptoms and signs of various TMDs
complicate this requirement [7]. An additional problem
in the choice of therapeutic approach lies in the fact that
pain, as the most prominent symptom, can occur second-
ary, as a result of disorders of adjacent structures. Since
the causes of TMD and the interaction between different
entities of TMD are very complex, initial therapy should
be non-invasive and reversible. In this respect, occlusal
splint represents the therapy of choice, since it temporar-
ily improves the functional relationship of the structures
of the orofacial (OF) system. The occlusal splint, acting
on the cause of the disorder, influences symptoms, and
also plays a role as a diagnostic agent. This fact is par-
ticularly important in cases when there is a suspicion of
the dominant influence of occlusal factors in the develop-
ment of TMD. Detailed mechanisms by which occlusal
splints achieve these results are still the subject of discus-
sion [8]. Stabilization splint is sometimes referred to as
the relaxation splint due to its primary application in the
reduction of muscle pain [9].

The results of this study indicate a positive effect of the
stabilization splint in the reduction of painful symptoms
regardless of the TMD, as there is a statistically significant
difference in the measured intensity of pain in all treatment
groups before and after the applied therapy (p < 0.05). All
subjects of the clinical population who were male (15.9%)
were treated physically with an occlusal stabilization
splint exclusively. In the therapeutic group treated with a
stabilization splint (55%), the majority of subjects had a
diagnosed musculoskeletal dysfunction. The majority of
respondents with moderate depression were in the treat-
ment group treated with occlusal splint (45%), as well as
subjects without defined depression (45%). Positive effects
of stabilization pain therapy in pain reduction were ob-
served in many studies [10-14]. Stabilization splints, as
splints of flat surfaces, are conventionally made of solid
material. Such splints are resistant to the long-lasting ef-
fect of occlusal forces of varying intensity and satisfies the
requirements of physiologically optimal and stable occlu-
sion [15]. Solid-type splints reduce the electromyographic
activity of the masseter and temporal muscles [16].

Lazi¢ et al. [17] carried out a comparative analysis
of the mechanical and chemical properties, structure,
surface of PMMA breaks, and thermoplastic polymers.
The results of the tests indicate that thermoplastic poly-
carbonate (TPK) materials are more suitable for making
occlusal splints, since the beginning of the deformation
is elastic, and they also have a potency of flow and charac-
teristics of viscoelastic polymers. Mechanical properties
and appearance of faulty surfaces imposes the use of TPK
materials for making occlusal splints [17].
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The choice of splint as a therapeutic agent in the treat-
ment of painful TMDs requires caution and a properly
diagnosed dysfunction. Also, limited therapeutic capac-
ity should be taken into account as well as possible com-
plications during the wearing of such compensation (car-
ies of the tooth below the splint, gingivitis due to poor
oral hygiene, difficult speech and breathing functions,
and eventual psychosomatic reactions to foreign bodies).
These facts imply the obligation to conduct regular and
frequent check-ups after giving splint to the patient.

Given that the studied population consisted of patients
who sought help regarding treatment of TMD, we can say
that respondents belong to the clinical population. Of the
44 patients in the clinical population who exposed the
signs and symptoms of TMD, 22 subjects (50%) had a
combined musculoskeletal dysfunction. Fifteen respon-
dents (34.1%) showed symptoms of articular dysfunction
regardless of the possibility of condyle reduction or of the
degree of mouth opening, and seven respondents (15.1%)
showed symptoms and signs of muscular dysfunction re-
gardless of the degree of mouth opening. In this regard,
the results of the study on the distribution of various sub-
groups of TMD are similar to the results of many studies
(18,19, 20].

Differences in the frequency and distribution of TMD
subgroups are due to different criteria of homogeniza-
tion of the examined population and various diagnostic
methods. In addition, there is a difference in the type of
population surveyed (clinical or general), as well as in the
age of the population group.

By analyzing the distribution of TMD among the sexes
in the clinical population, the results show that the inci-
dence of symptoms and signs of TMD is six times higher in
females than in males. Of the 44 subjects who were includ-
ed in the study, 15.9% of the respondents were male. The
high incidence of TMD in women is considered to be the
consequence of greater responsibility of women towards
their own health and more frequent visits to the doctor,
and that women are more affected by stress [20, 21].

The available methods vary significantly among re-
searchers, which does not allow for a comparison of dif-
ferent studies. The most common problems in compar-
ing the results of other studies lie in different time frames
given to respondents to evaluate the pain. While some re-
searchers require information on the current intensity of
pain, others require that respondents rank the pain level
over the previous 24 hours. This is one of the reasons for
the existence of variability of the results [22, 23].

A statistically significant correlation was observed in
the measured intensity of pain with the VAS scale and the
DA method, which also indicates the existence of signifi-
cant discrepancies between the measurement methods,
i.e. the great influence of subjective pain experience and
the assessment on the VAS scale. In addition, some studies
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point to the unreliability of the digital algorithm method
by pressing force in successive measurements [24].

The inconsistency of the results of the multivariate re-
gression analysis for pain measured by the VAS scale and
the algometric method after the applied treatment is an-
other confirmation of the quality of VAS as an instrument
for subjective assessment of the pain experience. Given that
the experience of pain is an individual category involved in
the psychosocial life of an individual, despite the bias that
the VAS scale implies in the assessment of pain, a compara-
tive application of the VAS scale with other instruments for
measuring the intensity of pain is necessary.

In any case, one should be cautious in interpreting the
results for at least three reasons. The first one is that pa-
tients with chronic pain have normal adjustment to the
existing conditions, whether or not therapy is performed,
and symptom regression occurs. Another reason for
symptom regression is the consequence of the doctor—pa-
tient interaction. Patient encouragement and information
on the causative agent and benign character of the disease
leave a positive effect on the patient and his presentation
of the symptoms of pain [25].

The third reason lies in the fact that the pain regres-
sion is also influenced by psychosocial factors, primarily
the quality of life, social and cultural status, and previous
painful experiences [26].

CONCLUISION

The study found that the intensity of the pain is not a
predictor of the dysfunction of the orofacial system.
Considering the objectives of the study, the analysis of
the obtained results suggests that therapy with an occlu-
sal stabilization splint can significantly reduce the pain
intensity and confirmes the positive analgesic effect of
occlusal stabilization splint in TMD patients. All thera-
peutic modalities applied in this study have proved to be
equally effective in reducing painful symptoms so that the
prognostic significance of the intensity of pain measured
before treatment is irrelevant. Significant deviation in
respondents’ assessments of the same pain intensity ex-
perience, depending on the type of the measuring instru-
ment, was also found.
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OKANy3anHM CNAWHT — anTepHaTUBA Y Tepanuju 6onecHuKa ca

TEeMNopoMaHamnbynapHum auchyHKumjama

Wrop Hophesuh', AHa Togoposuh', BojkaH Jlasuh', Kocoska ObpagoBuh-hypuunh', bojaHa Munekuh?, [lejaH CrameHKoBuh'

'"Yuusep3uteT y Beorpapy, Cromatonowku dakyntet, KnuHnka 3a cromatonoLuky npotetuky, beorpag, Cpbuja;
?Ynuep3utet y Hosom Cagy, MegnumHcku dpakyntet, KnuHuka 3a cromatonorujy Bojsogute, Hou Cap, Cpbuja

CAXETAK

Yeoa/Llum bon nopekna MUWMAHO-CKENETHUX CTPYKTYpa
MacTUKaTOPHOT CricTeMa NpeACTaBsba jefiaH Of CUMMMTOMA KOoji
npunagajy kateropujyu TeMnopomMaHanéynapHmux nopemehaja
UM TeMnopomaHanbynapHux gucdyHkuuja (TML).

Linsb nctpaxmBatba je 610 fa ce npoueHn epekat Tepanuje
CTabunM3aLyoHNM OKy3aHUM CIIVHTOM Y KOHTPOJIN GOMHIX
cumntoma TMI y nopehetby ca edpekTom Tepanmje NNeKoBMMa.
Metope Kopuiwherbem cTaHfapAHOT A1jarHOCTUYKOT MPOTOKO-
na (RDC/TMJ) npepnoxeHor of cTpaHe [IBopKuHa v Jlepeluea,
13ABojeHa je rpyna of 44 6onecHrKa ca 60NHNM TEeMNOPOMaH-
AnbynapHum ancdyHKuUmjama. bonecHunLM cy nogerbeHmn y Tpu
Tepanwjcke rpyne cyyajHim n3bopom. Mpsa rpyna je noxsp-
rHyTa Tepanuju cTabmansaLMoHM OKIy3anHUM CIIMHTOM Y
nepuogy of Mecell iaHa. Y ABe KOHTPOJIHE rpyre je cnpoBefeHa
Tepanuja HeCTEPOVAHVM aHTUMHPIAMaTOPHUM NIEKOM 1OYT-
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podeHom (6pydeH, Mylan) nnn kombuHaumjom nbynpodeHa
neKa u3 rpyne 6eH3oamasenvHa - Arasenama (amasenam, Xe-
Modapm) y neproay of Tpy Heaerbe. Y uuiby npoleHe edekata
Tepanuje cTabunn3auyoHyIM OKITy3aiHUM CIAVHTOM 1 Tepanuje
NIeKOBMMa, NMpe 1 Nocsie CrpoBefeHe Tepanuje n3BeAeHa cy
MepeHa NHTeH3uTeTa 6ona BU3yenHOM aHaNorHOM CKasioM 1
AUTUTANHUM MPUTUCHVM alrOMETPOM.

Pe3syntaTtu Y cBe Tpu Tepanujcke rpyne NOCTUrHYTO je 3HayajHO
CMatbetrbe MHTeH3uTeTa 6oHUX cumnToMa. Hucy 3abenexeHe
3HauajHe pa3fnyKe y yCneLwHOCTU cMakbera 6ona nsmehy npes-
JIOXKEHUX TEPANMjCKUX MOAANUTETA.

3akmyuak [lobujeHn pe3yntati noTephyjy Aa je Tepanuja cTa-
6VIN3aLMOHNM OKIy3aHVM CTIMHTOM BanvfHa npoLeaypa 'y
cMatbetby bona ko 6onecHrka ca TMZ.

KmbyuHe peun: TemnopomaHavbynapHe ouchyHkLmje; okysa-
JIHU CNAVHT; dapMakoTepanuja
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SUMMARY

Introduction/Objective Thrombosis of hemodialysis catheters is one of the major complications, which
leads to catheter dysfunction. Although tissue plasminogen activator has been proven to be effective
in reestablishing blood flow rate through dysfunctional catheters, clinical data in Serbia are missing.
The objective of the study was to analyze tissue plasminogen activator efficacy in reestablishing blood
flow rate and the influence on catheter survival.

Methods The study included 53 tunneled catheters from 32 patients on hemodialysis. After catheter
dysfunction was established, 580,000 units of tissue plasminogen activator was applied into each cath-
eter lumen for about two hours before hemodialysis. The criteria for success was blood flow rate on the
next hemodialysis — over 200 mL/minute was considered to be complete success, 180-200 mL/minute
partial success, and under 180 mL/minute was considered a failure.

Results Out of 53, 25 catheters (47%) had dysfunction with an incidence of 3.8/1,000 catheter days.
Catheters placed in femoral veins, “after-first” catheters, catheters with infection, and catheters in older
patients had higher risk for dysfunction. Multivariate logistic regression analysis confirmed that only
older age was significantly related to catheter dysfunction. Of the total of 50 applications of tissue plas-
minogen activator, 35 (70%) were successful, seven procedures (14%) were partially successful and eight
(16%) dysfunctional catheters failed to respond to therapy. Six-, 12- and 24-month survival was 87%,
81%, and 20%, respectively, for catheters without dysfunction, and 71%, 47.5%, and 12%, respectively,
for catheters with dysfunction.

Conclusion Tissue plasminogen activator dosing is noninvasive, efficient, and safe in reestablishing
blood flow rate through dysfunctional catheters, thus prolonging catheters life and sparing patients
from additional vascular procedures.

Keywords: hemodialysis; tunneled vascular catheters; catheter thrombosis; tissue plasminogen activator

INTRODUCTION

Adequate vascular access is crucial for success-
ful hemodialysis (HD) treatment. Ideal access
provides adequate blood flow rate (BFR) during
an HD session and an adequate dialysis dose.
Also, it has a few complications in the long
term [1]. According to Vascular Access Soci-
ety guidelines, arterial-venous fistula (AVF) is
considered the best vascular access, based on its
longevity and the rarity of complications [2]. If
blood vessels were inadequate for the creation
of AVE, then the creation of arterial-venous
graft (AVG) should be considered. AVG pro-
vides adequate BFR during an HD session, but
complications such as infection and thrombosis
are more frequent comparing to AVF [1].
Tunneled vascular catheters (TVC) are used
in patients whose blood vessels are exhausted
for the creation of AVF or AVG, in patients
with severe peripheral vascular disease, and in
those with short life expectancy [3]. Although
they are ready for use right after the insertion,
providing satisfactory BFR, the rate of compli-
cations is discouraging. In regard to complica-

tions, femoral veins are considered to be the
worst position for catheter placement, especial-
ly compared to the right internal jugular vein,
which is usually recommended [4]. According
to studies, six-month survival of TVC is 60%,
and one-year survival is 40% [5].

National Kidney Foundation Dialysis Out-
comes and Quality Initiative defined catheter
dysfunction as a failure to attain and maintain
an extracorporeal BFR of 300 mL/minute or
greater at a prepump arterial pressure lower
than -250 mmHg, and increased venous resis-
tance (> 250 mmHg) [1]. Catheter dysfunction
is also considered if Kt/V is lower than 1.2, or
if urea reduction rate (URR) is < 65%, without
extending HD.

The most common complications related
to the catheters are infection and thrombosis
[6]. They usually require catheter replacement,
which is an invasive procedure accompanied
by many complications: pneumothorax (0.2%
if the internal jugular vein is punctured, and
3.1% if the subclavian vein is punctured), ar-
tery puncture (9.4% in attempt to puncture the
internal jugular vein, 4.9% for the subclavian
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vein, and 15% for the femoral vein), bleeding (3%), he-
mothorax ( 0.6%), arrhythmias (0.9%), malposition (1%),
perforation of the right atrium [7, 8].

Risk factors for thrombosis may be related to the cath-
eter or to the patient. Catheter duration and catheter lumen
width are directly proportional to thrombosis rate [9]. Risk
factors related to patients are heart failure, infections, and
malignant tumors [10]. In order to prevent catheter throm-
bosis, anticoagulants (heparin or sodium citrate) are placed
in catheter lumens between two HD sessions. Theoreti-
cally, tissue plasminogen activator (TPA) can be used for
the prevention of catheter thrombosis, but it is still debat-
able considering the cost-benefit relation. Therefore, it is
mostly used for the treatment of acute catheter thrombosis
[11, 12]. TPA translates plasminogen to plasmin, which is
a powerful proteolytic enzyme that degrades fibrin fibers
and other coagulation proteins [13].

According to some literature data, local application of
TPA in catheter lumens is safe and efficient [14]. In clinical
practice, there are no guidelines for the optimal dose of TPA.
In a retrospective cohort study, Yaseen et al. [15] compared
efficacy of 1 mg of TPA and 2 mg of TPA per catheter lumen
and results revealed that catheter survival was better after us-
ing 2 mg of TPA per catheter lumen. Also, it has been shown
that the risk for catheter replacement due to non-resolved
obstruction is 2.75 times greater after using 1 mg of TPA per
catheter lumen. Macrae et al. [16] compared one hour to 48
hours TPA dwell, and there was no statistically significant
difference between the short and long TPA dwell groups
for catheter patency at the subsequent HD run (76.9% vs.
79.4%) or at two weeks (42.3% vs. 52.9%).

The objective of this prospective study was to analyze
the efficacy and safety of TPA application on reestablishing
blood flow through dysfunctional TVC, and to confirm
the influence of TPA on catheter survival.

METHODS
Patients and catheters

This prospective study examined all TVC (Hickman, Bard,
Salt Lake City, UT) placed between March 1, 2012 and
December 1, 2014 in patients treated with chronic HD in
Clinical Department for Renal Diseases, Zvezdara Univer-
sity Medical Center, Belgrade.

A database was constructed based on the patient’s medi-
cal documentation. All patients were dialyzed three times
weekly, for four hours. Patients were followed up from the
day of catheter insertion to the day of catheter remov-
al, death, or the end of the study period. The catheters
were inserted by vascular surgeon under local anesthesia,
without radioscopic or ultrasound guidance. After cath-
eter placement, X-ray was performed to ensure adequate
catheter position. Only catheters that were functional at
least three consecutive HD after insertion were analyzed.

Some patients had more than one catheter, since cath-
eters were replaced due to the complications. Second
and following catheters were simply called “after-first”
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catheters. Most of the patients had AVF and/or AVG and/
or peritoneal dialysis (PD) before catheter placement.

According to the unit protocol, catheter dysfunction
was defined as the difficulty in infusing or withdrawing
blood from their lumens. Risk factors for catheter dysfunc-
tion were evaluated, including sex, age, length of dialysis,
comorbidities (hypertension and diabetes mellitus), as-
sociated infections, use of antiplatelet and oral anticoagu-
lant therapy (OACT), laboratory analyses (albumin and
hemoglobin level), and catheter location.

TPA application

Due to acute catheter dysfunction, patients received
580,000 units (1 mg) of TPA into each catheter lumen. TPA
was diluted with saline in final concentration that fits every
catheter lumen. Dwell time was two hours before HD.
The criterion for success was BFR on subsequent HD
session was as follows: over 200 mL/minute was consid-
ered to be complete success, 180-200 mL/minute partial
success, and under 180 mL/minute was considered failure
of therapy. Criteria for catheter function/dysfunction are
not clearly stated by current guidelines or literature data,
since dialysis adequacy is the main criteria for catheter
replacement. Therefore, decision about catheter dysfunc-
tion and removal is usually brought according to BFR, di-
alysis adequacy and patient’s residual renal function. Still,
it is desirable to achieve BFR of more than 200 mL/min-
ute for adequate HD. If BFR is less than 200 mL/minute
(180-200 mL/minute), adequate dialysis could still be
achieved by selection of dialyzer of higher surface area and
by prolonging dialysis time, particularly if the patient has pre-
served residual renal function. Therefore, we designated such
flow rate as partial success and it was still functional cath-
eter, with no need for removal. However, with BEFR less than
180 mL/minute, adequate HD can hardly be achieved and
therefore we assumed these catheters failed (dysfunctional).
Since catheter thrombosis is the most common cause of
catheter dysfunction, we performed X-ray diagnostic pro-
cedures to determine the etiology of dysfunction only if the
second dose of TPA failed to provide BFR through catheter.

Statistical analysis

SPSS Version 15.0 (SPSS Inc. Chicago, IL, USA) was used to
analyze the data. Descriptive analysis was applied to study
the characteristics of the study population and of the cath-
eters. Student’s t-test was performed for intergroup com-
parison for variables with normal distribution. For variables
without normal distribution, differences between the groups
was analyzed with the Mann-Whitney test. Kaplan-Meier
curves were constructed for catheter survival. We censored
for events that led to catheter removal such as catheter bac-
teremia, the transition to an AVF or the start of PD, and pa-
tient death. Logistic regression analysis was applied to study
the influence of covariates on the incidence of catheter dys-
function. Independent variables were age, sex, comorbidities
(hypertension and diabetes mellitus), associated infections,
OACT, antiplatelet therapy, hemoglobin and albumin level,
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length of dialysis, and catheter location. The dependent vari-
able was catheter dysfunction (0 for catheters without dys-
function and 1 for catheters with dysfunction). Statistical
significance for all comparisons was set at p < 0.05.

RESULTS
Patient characteristics

The median length of the follow-up was seven months
(range 1-32 months). Study included 16 men (50%) and
16 women (50%) of the average age of 62 * 14 years (Table
1). Most of the patients had hypertension (81%), and 22%
of them had diabetes mellitus. Only five patients (16%)
started dialysis with TVC, while the others were on dialysis
for 38 + 52 months before they had their tunneled cath-
eters placed. Most of the patients used AVF before catheter
(78%), 37.5% had AVG, and 31% were treated with PD.

Table 1. Data on the patients and catheters

Parameter Patients, n =32

Male sex, n (%) 16 (50)

Age (X £ SD) 62+ 14
(min. 30, max. 80)

Diabetes mellitus, n (%) 7 (22)

Hypertension, n (%) 26 (81)

Dialysis duration before catheter (months), 38+52

(X +SD)
Previous access for dialysis:

(min. 1, max. 196)

- patients with AVF, n (%) 25(78)
- patients with AVG, n (%) 12 (37.5)
- switch from PD, n (%) 10(31)
- catheter as the first access, n (%) 5(16)
Hemoglobin concentration (= 95 g/L), n (%) 22 (69)
Albumin concentration (< 35 g/L), n (%) 9(28)
Usage of antiplatelet therapy, n (%) 16 (50)
Usage of OACT, n (%) 4(12.5)

Overall number of catheters 53

Number of dysfunctional catheters, n (%) 25 (47)
Time to first dysfunction (days), median (IQR)

- first catheters 235 (304)

- after-first catheters 100 (151)
Incidence of dysfunction per 1,000 catheter 3.8/1,000
days catheter days
TPA application per dysfunctional catheter 2+1.8
(X +SD) (min. 1, max. 9)
Number of catheter-related bacteremia, n (%) 16 (30)

AVF - arterial-venous fistula; AVG - arterial-venous graft; PD - peritoneal
dialysis; OACT - oral anticoagulant therapy; TPA - tissue plasminogen
activator; IQR - interquartile range

Twenty-two patients (69%) had a desirable hemoglobin
level, but almost one third of them had albumin concentra-
tion below the lower limit. Half of them were using anti-
platelet therapy, and 12.5% were using OACT.

During the study, 53 catheters were placed in 32 pa-
tients. The maximal number of catheters received by a
single patient over the study period was four. Out of 53
catheters, 25 (47%) had dysfunction which required the
use of TPA once or repeatedly. Incidence of dysfunction
was 3.8/1,000 catheter days.

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):547-552

Time to the first catheter dysfunction varied 6-670
days (median being 110 days). We investigated if there
was difference in time to first dysfunction between the
first catheters and the after-first catheters. Since data were
nonparametric, we performed the Mann-Whitney test and
confirmed that there was statistically significant difference
between the first and the after-first catheters regarding the
time to the first dysfunction (p = 0.043).

The number of TPA applications per dysfunctional
catheter was 2 + 1.8 (min. 1, max. 9). Sixteen catheters
(30%) had catheter-related bacteremia, but there was no
significant difference in catheter dysfunction between
catheters with or without infection (p = 0.14).

Table 2 presents the success of the TPA procedure.
In 25 dysfunctional catheters, 50 TPA applications were
performed. In 35 applications (70%), the use of TPA was
followed by adequate HD session. In seven applications
(14%), partial success was achieved, and eight (16%) dys-
functional catheters failed to respond to therapy with TPA.
We didn’t find any statistically significant difference in suc-
cess between the first, the second, and subsequent TPA
application per catheter (p = 0.9).

Table 2. Number of successful tissue plasminogen activator procedures
(success, partial success and failure)

Numb Immediate success of TPA procedure

umber

of TPA Success Partial success Failure

procedures (BFR > 200 mL/ (BFR 180- (BFR < 180 mL/

per catheter minute) 200 mL/minute) minute)
n=35 n=7 n=8

First 18 (72%) 3(12%) 4 (16%)

Second 8 (66.7%) 2 (16.7%) 2(16.7%)

(53“_k;s)eq“e”t 9(69.2%) 2 (15.4%) 2 (15.4%)

BFR - blood flow rate; TPA - tissue plasminogen activator

Also, there was no difference in success rate of the TPA
procedure between the first and the after-first catheters
(p=0.57).

Catheter survival

As a prediction, if catheters had been removed after the
first dysfunction without TPA therapy, one-year survival of
dysfunctional catheters would have been only 12% (Figure
1). Figure 2 shows survival curves for the catheters with
and without dysfunction and TPA intervention. Six-, 12-
and 24-month survival was 87%, 81%, and 20%, respective-
ly, for catheters without dysfunction, and 71%, 47.5%, and
12%, respectively, for catheters with dysfunction in which
TPA therapy was applied. Log rank test was performed and
a statistical difference between two Kaplan—Meier curves
was not confirmed (p = 0.1).

In nine dysfunctional catheters (36%) after one use of
TPA, catheters continued to function without any need
for additional TPA procedures. In three catheters (12%)
after the second unsuccessful dose of TPA, diagnostic
procedures were performed and an X-ray revealed sec-
ondary catheter malposition, which required catheter
replacement.
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Figure 1. Prediction of overall catheter survival without tissue plas-
minogen activator procedure (Kaplan—Meier survival curve)

Risk factors for catheter dysfunction

Table 3 shows the results of multivariate logistics regression
analysis. Only older age was significantly related to catheter
dysfunction, but not the use of antiplatelet and OAC drugs,
sex, comorbidities (hypertension, diabetes mellitus), labo-
ratory analyses (albumin and hemoglobin level), and the
length of HD. Femoral location of the catheter had three
times higher risk for developing dysfunction compared to
jugular and subclavian localization, but this difference did
not reach statistical significance. Concomitant bacteremia
increases the risk for dysfunction two-fold, and the after-
first catheters are at 1.5 higher risk compared to the first
catheters, both without statistical significance.

Table 3. Variables associated with dysfunction of tunneled vascular
catheters

Covariates B Exp (B) p 95% Cl
Age 0.045 | 1.046 | 0.036 | 0.003-1.091
Association with infection | 0.752 | 2.122 | 0.269 | 0.559-8.058
Femoral veins 1.093 | 2.982 | 0.164 | 0.640-13.892
After-first catheters 0.407 | 1.503 | 0.548 | 0.398-5.665

DISCUSSION

This study confirmed that 25 (47%) out of 53 examined
catheters had dysfunction that required the use of TPA,
with the incidence of dysfunction of 3.8/1,000 catheter
days. The literature data revealed lower incidence; Develter
et al. [17] described 1.94 dysfunctions per 1,000 catheter
days, while Lee et al. [18] found three dysfunctions per
1,000 catheter days, and the difference could be explained
by different patient populations — our patients were older
and had higher comorbidity, including diabetes mellitus.

By using logistic regression analysis, we confirmed that
age was the only significant risk factor for catheter dys-
function. Timsit et al. [19] also showed that older patients
are at a higher risk for developing catheter thrombosis.
This might be due to many comorbidities and damaged
blood vessels that are more frequent in the elderly, which
makes them prone to thrombosis.
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Figure 2. Kaplan-Meier survival analysis for functional and dysfunc-
tional catheters treated with tissue plasminogen activator

The relationship between catheter-related bacteremia
and thrombosis has been proven by literature data [19, 20].
It is still debatable whether infection promotes thrombo-
sis or vice versa. One of the possible explanations could
be that the fibrin sheath surrounding catheters increases
bacterial adherence [21]. Vaudaux et al. [10] in their study
suggested that host factors, such as fibrin, fibronectin, and
tibrinogen, may have a significant role in staphylococcal
adherence, colonization, and infection by interacting with
intravascular catheters. According to our data, only 30% of
dysfunctional catheters were associated with bacteremia.
Therefore, it is difficult to confirm the clear relationship
between two events.

As shown in previous studies, femoral approach is asso-
ciated with higher risk of thrombotic complications, which
is also proved by our study, although without statistical
significance. The most striking results were shown by
Merrer et al. [22], who compared subclavian and femoral
approach, where femoral approach proved to be the most
unfavorable one (1.9% vs. 21%).

A systematic review was performed to evaluate stud-
ies that examined the efficacy and safety of thrombolytic
therapy in dysfunctional HD catheters [23]. The success
rate was higher with reteplase (88%), followed by TPA
(81%), and tenecteplase (41%).

In our study, the use of TPA proved to be successful
in re-establishing BFR in subsequent HD in 70% of the
procedures. These results are in compliance with the study
by Ponce et al. [24], according to which adequate BFR on
the following HD session was achieved in 77% of dys-
functional catheters after one TPA dose, in 10% after the
second dose, and only 13% of catheters failed to respond
to treatment. On the other hand, Little and Walshe [25]
showed that the cumulative gain of repeated use of TPA in
an attempt at thrombolysis is small. Authors stated that if
the TPA is required more than once, it might be that the
catheter has been structurally altered.

Since 1993, the use of TVC for HD has increased from
less than 10% to more than 30%, as revealed by the US
Renal Data System [26]. Data for Serbia in 2012 have
shown that 89% of the prevalent patients used AVF as the
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vascular access for HD and 3.1% used AVG. The percent-
age of prevalent patients with TVC was 3.5%. During 2012,
88% of the patients started HD with AVE, 4% with AVG,
and 7.8% with TVC, thus showing a growing trend [27].

In our study, one-year survival of dysfunctional cath-
eters treated with TPA was 47.5%. As a prediction, if cath-
eters had been replaced after the first dysfunction, one-year
survival would have been only 12%, as revealed by the
Kaplan-Meier analysis. Log rank test did not confirm any
statistically significant difference in survival between func-
tional and dysfunctional catheters, in which TPA therapy
was applied. This finding proves that TPA is successful in
prolonging dysfunctional catheters life and saving patients
from additional interventions, since the most of them have
no alternative to another vascular approach.

In our study, there were no adverse effects of the TPA
therapy. Previously mentioned systematic review also re-
ported extremely rare adverse effects of thrombolytic thera-
py, most likely due to limited systemic exposure to TPA [23].

There are some limitations to our study. In addition to
the small study population and the number of catheters,
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etiology of catheter dysfunction was examined after failure
of the second dose of TPA, so secondary malposition was
overlooked in three catheters. Therapeutic success of TPA
was evaluated by the BFR, but not with color Doppler im-
aging and dialysis adequacy (Kt/V) which could be a useful
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CONCLUSION
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permanent tunneled vascular catheters for HD with an
acceptable dysfunction rate (3.8/1,000 catheter days). If
dysfunction occurs, TPA is proven to be efficient, safe,
easy to perform, and without significant disruption to the
dialysis schedule. It has also shown that TPA extends cath-
eter longevity in patients with exhausted other alternatives
for dialysis.
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TKMBHM aKTUBATOP NNA3MUHOTEHa KoA AUCOYHKLMOHANTHUX TYHENIM30BAHUX
BACKy/apHUX KaTeTepa 3a XeMOAMjanun3y — UCKYCTBO jeAHOT LieHTpa

Bepuua Togopos', Anekcanpap JaHkosuh', Metap Hypuh', Ana Bynatosuh', Josan Monosuh', Haga Aumkosuh'2
'KnuHnuko-6onHnuKn LeHTap 3Be3napa, KnuHuuko ofemberbe 3a bybpexHe 6onectn n meTabonnyke nopemehaje ca gnjanuzom

,Mpod. Ap Bacunuje JoaHosuh'’, beorpag, Cpbuja;
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CAMETAK

YBopa/Linmb Tpomb03a KaTeTepa 3a XeMOAWjanu3sy je jeaHa op
Hajuelwhrx KomMnanKaLmja Koja LoBoAy [0 AUCHYHKLMje KaTeTe-
pa. TKUBHY aKTMBaTOP MIa3MMHOreHa ce NMoKa3ao epUKacHM Yy
pelLaBatby OBe KOMMIMKaLWje, anv KNHUYKK nopaum y Cpbuju
HefoCTajy.

Linmb papa je ucnutmnBame eprKacHOCTM TKUBHOT aKTMBaTO-
pa nnasMmnHoreHa y NOHOBHOM YCMOCTaB/batby NPOTOKa KPBU
npeko AncdyHKLMOHANHOT KaTeTepa 1 yTULaja Ha BEK Tpajakba
KaTeTepa.

Metoge Y cTyaujy je ykibyyeHo 53 TyHenn3oBaHMX KateTepa
Kop 32 bonecHnKa Ha xemogujanusu. Mo yTephrBary AMCcyHK-
Lyje, npumetbeHo je no 580.000 jefnHuLa TKMBHOT akTvBaTopa
Nna3M1HOreHa y CBakM JlyMeH KaTeTepa ABa cata npe XemMmoAauja-
nuze. Kputepujym 3a Tepanujcku ycrnex je 61o npoTok Kpsu
Ha HapefHoj xemoaujanusu: npeko 200 ml/min. ce cmatpano
KomnneTHUM ycnexom, og 180-200 ml/min. penummnyHum yc-
nexom 1 ncnog 180 ml/min. Heycnexom.

Pesynrtatmn Of 53 ncnutmneaHa kateTepa, 25 (47%) wuix je Mano
ancoyHKUmjy ca yuectanowhy 3,8/1000 kateTep faHa. Behu pu-
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31K 3a AMCOYHKLM]Y Cy UManu KateTepu niacrpaHu 'y demopan-
HUM BEHaMa, ,HapeHN" KaTeTepu, KaTeTepy ca MpUAPY>KEHOM
UHOEKLMjoM 1 KaTeTepu Kof CTapujux 6onecHnka. Myntusa-
puvjaHTHa perpecrioHa aHanK3a je NoTBpAuNa fja KateTepy Kog,
cTapujux 60NeCHNKa MMajy CTaTUCTUYKI 3HauajHo Behu pr3mnK
3a aucdyHKumjy. Of yKynHo 50 nprMeHa TKUBHOT akTUBaTopa
nnasmvHoreHa 6mno je 35 (70%) ycnewHux, ceaam (14%) penu-
MVYHO yCreLHmnX 1 ocam (169%) HeycneLwHMX NoKyLuaja 0CTBa-
pvBarba afieKBaTHOT MPOTOKa KPBY NMPeKOo ANCYHKLIMOHATHOT
KaTeTepa. Y rpynu KateTepa Koju HUCY UManu AUChyHKLujy,
HaKoH LwecT, 12 1 24 meceua npoLeHaT PyHKLMOHAMHUX KaTe-
Tepa je n3Hocno 87%, 81% n 20%, AOK je y rpynu KateTepa ca
AncdyHKUMjoM Taj npoueHaT 6vo 71%, 47,5% n 12%.
3akrpyuak prMeHa TKUBHOT aKTBaTOpa NnasMMHOTEHa je
HeunHBa3uBHa, eprKkacHa 1 6e3beaHa 3a MOHOBHO yCMNOCTa-
BJbatbe MPOTOKa KPBU Npeko ANCyHKLMOHaNHOT KaTeTepa,
y3 NPoAy»KeTaK BeKa Tpajarba Katetepa v noluteAy 6onecHvKa
Of AOAATHUX BaCKyNapHVX MHTEPBEHLWja.

KrbyuHe peun: xemopaujanusa; TyHen1M30BaHy BacKylapHu Ka-
TeTepu; TPOMO03a KaTeTepa; TKMBHU akTVBaTOP MIasMyHOreHa
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The influence of the expression of steroid receptors
on angiogenesis, proliferation and apoptosis in
myomas of pre- and postmenopausal women

Dusko Kljaki¢', Sasa Rai¢evié?, Milo$ Milosavljevic, Milena lli¢;, Aleksandar Zivanovi¢?,
Dragan Radonji¢’, Slobodanka Mitrovic?

'Bar General Hospital, Bar, Montenegro;

2Clinical Centre of Montenegro, Clinic of Gynaecology and Obstetrics, Podgorica, Montenegro;
3University of Kragujevac, Faculty of Medical Sciences, Department of Pathology, Kragujevac, Serbia;
“University of Kragujevac, Faculty of Medical Sciences, Department of Gynaecology and Obstetrics,
Kragujevac, Serbia;

*Blood Transfusion Institute of Montenegro, Bar Organizational Unit, Bar, Montenegro

SUMMARY

Introduction/Objective The aim of this study was to determine the effects of the estrogen and proges-
terone receptor status on angiogenesis, proliferation, and apoptosis of myoma cells in premenopausal
(PreM) and postmenopausal (PostM) women.

Methods This was a cross section; clinical-experimental, retrospective, non-interventional study in the
field of the study of fundamental pathogenesis mechanisms of disease using pathohistological materials
from the existing archive. The research included 76 patients diagnosed with uterine leiomyomas, opera-
tively treated in the Clinic for Gynecology and Obstetrics, Clinical Centre Kragujevac, Serbia. According to
the menstrual status, we formed two experimental subgroups. The first group was PreM women (n = 35;
46.2 + 5.02 years old), and the second group was PostM women (n = 41; 60.25 + 5.41 years old). Hema-
toxylin-eosin staining for myoma and myometrium was conducted, as well as immunohistochemistry
for ERa, ERB, PRa, vascular endothelial growth factor, endoglin, Ki67, and caspase-3.

Results Progesterone receptor was overexpressed in myoma and myometrium of PreM compared to
myoma and myometrium of PostM women. Expression of caspase-3 was a statistically significant increase
in PostM women compared to PreM group. ERa and ERP were not changed among groups neither in
myoma nor in myometrium samples.

Conclusion According to our data, PRa had higher influence on apoptosis and cell growth than estrogen
receptors. Since PRa was increased in PreM in both myoma and myometrium, probably this expression

led further to lower expression of apoptotic marker in PreM women.
Keywords: steroid receptors; apoptosis; angiogenesis; premenopausal; postmenopausal

INTRODUCTION

Uterine fibroids, also known as uterine leio-
myomas or fibroids are well-limited, pseudo-
encapsulated, benign, monoclonal tumors,
composed mainly of smooth muscle cells of the
uterus uterine leiomyomas, are among the most
frequent gynecological tumors in the reproduc-
tive period of women. Independently or in as-
sociation with hyperplasia and adenomyosis,
they reach an incidence of 77%, often causing
clinically complicated bleeding, which is why
they are the leading cause for hysterectomy and
a major global health problem [1, 2]. It has been
known that uterine leiomyomas are a hormone-
dependent disease. However, the mechanism of
action is still unknown, and there is increas-
ing evidence that steroid hormones, estrogen
and progesterone receptors are not the only
modulators of myoma growth [2, 3, 4]. This
can be explained with a presence of similar
level of circulating hormone in women with
and without myoma, with the occurrence of
hormone-independent extrauterine leiomyoma

and the possible absence of their regression in
postmenopausal women [5].

Throughout the last decade, high effort has
been invested to clarify the role of gonadal ste-
roids, the expression of local growth factors,
and factors associated with apoptosis in myoma
cells. Recent studies showed local tissue-specific
factors (for example, growth factors), as well as
somatic mutations in pro and antiapoptotic
genomes, participate in the pathogenesis and
progression of these tumors, with or without
cross-linking with mechanisms of action of
steroid hormones. Among the environmental
factors, particular attention is drawn to the pres-
ence and effect of estrogen and progesterone
receptors on the endometrium and myometrial
cells in the uterine wall with myoma [3].

The key pathological processes involved in
myoma growth are proliferation and hypertro-
phy of leiomyocytes, apoptosis, angiogenesis,
stromal and secondary changes [6]. The most
reliable marker of cell proliferation is Ki-67 or
a proliferation-cell nuclear antigen, which de-
notes not only the cells in the divide, but also
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all those in the synthetic phase of the cell cycle [7]. A high
level of Ki-67 antigen, detected during the secretory phase,
suggests that progesterone has a synergistic effect in the
pathogenesis of myoma [8].

Apoptosis is a process of programmed cell death that
eliminates dysfunctional and undesirable cells. It is highly
regulated by the complex interaction between the pro- and
the anti-apoptotic molecules, is performed in one cell in-
dependently of the surrounding, and is induced by the
activation of caspases, specific endoproteases that destroy
the essential structural components including the genetic
material of the cell [9]. Caspase-3 (cas-3), due to its speci-
ficity and sensitivity, is a reliable marker of cells that pass
the process of programmed cell death. Its activity cannot
be detected before apoptosis. It is registered in early stages
and detection grows with progression while is reduced only
in the final phase of the apoptotic process [10].

Furthermore, angiogenesis is mediated by numerous
angiogenetic growth factors; the most powerful among
them is the vascular endothelial growth factor (VEGF).
VEGEF affects the degree of microvascular tumor density
by stimulating the proliferation of endothelial cells. Vari-
able concentrations of VEGEF, depending on the phase of
menstrual cycle, are detected in myometrium, stromal and
epithelial endometrial elements [11].

During tumor angiogenesis, endothelial cells intensely
express endoglin (CD105), while vascular endothelium,
stromal and inflammatory cells barely or do not express
at all CD105 [12].

Beside the fact that the prevalence of proliferation over
apoptosis is a major condition for myoma growth, with this
study we tried to indicate that similarities and differences
in angiogenesis, proliferative, and apoptotic indexes in my-
omas and surrounding tissue, are primarily dependent on
the expression of steroid hormone receptors. According to
previous, the aim of this study was to determine the effects
of the ER and PR status on angiogenesis, proliferation, and
apoptosis of myoma cells in premenopausal (PreM) and
postmenopausal (PostM) women.

METHODS

This was a cross section; clinical-experimental, retrospec-
tive, non-interventional study in the field of the study of
fundamental pathogenesis mechanisms of disease using
pathohistological materials from the existing archive.

The research included 76 patients diagnosed with uter-
ine lelomyomas, operatively treated in the Clinic for Gy-
necology and Obstetrics, Clinical Centre Kragujevac, Kra-
gujevac, Serbia, in a three-year-long period (2007-2010).
According to the menstrual status, two experimental sub-
groups were formed. The first group was PreM women
(n = 35; 46.2 £ 5.02 years old), and the second group was
PostM women (n = 41; 60.25 + 5.41 years old).

Clinical data were collected by insight into disease history
and operational protocols of examined patients. We col-
lected information related to gynecological status (menstrual
cycle, menarche, menopause, number of deliveries, etc.) and
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data obtained by macroscopic analysis of the operative prep-
arations (number, position and size of the myoma, changes
in the ovaries, morphometric characteristics of the uterus).
The experimental part of the study was carried out on
the operative tissue material obtained by hysterectomy.
The study was conducted at Department of Pathology,
Clinical Centre of Kragujevac, Serbia. The study was done in
accord with standards of the institutional Committee on Eth-
ics of the Clinical Center of Kragujevac, Kragujevac, Serbia.

Hematoxylin-eosin staining

Tissue materials were fixed in formalin, embedded in paraf-
fin, and 5-um sections were stained with hematoxylin-eosin
(H&E), and further examined by immunohistochemistry
[13]. All pictures are taken in original resolution with x200
magnification. A representative sample of the myoma with-
out regressive changes is separated for immunohistochemi-
cal analysis.

Immunohistochemistry

Paraffin-embedded tissue sections were fixed in 10% neu-
tral buffered formalin and embedded in paraffin using
standard pathological protocols. Immunohistochemistry
was performed on a single representative block from each
case or two (when the surrounding myometrium is not
visible along with the myoma on the first block). Anti-
genic retrieval was processed by submerging the sample in
10 mM citrate buffer (pH 6) or commercial buffer 10 mM
EDTA Buffer for Heat-Induced Epitope Retrieval (pH 8),
AP-9004-125 (Thermo Scientific, Waltham, MA, USA) and
microwaving for 20 minutes at 96°C. Primary monoclonal
antibodies were directed against ERa Ab11 (mouse: 1:500,
MS-354-R7, Thermo Scientific), ERP antibody (mouse/
human: 1:200 dilution, MA1-23217, Thermo Scientific),
VEGEF (rabbit: 1:100 dilution, RB-9031-RQ, Thermo Scien-
tific), Ki-67 (rabbit: 1:100 dilution, RB-9106-R7, Thermo
Scientific), PRa Ab-8 (mouse: 1:25 dilution, MS-298-R7,
Thermo Scientific), CD105 (rabbit: 1:25 dilution, RB-
9291-R7, Thermo Scientific), and cas-3 Ab-3 (human:
1:100 dilution, MS-1123-R7, Thermo Scientific). Tissue
sections were incubated with appropriate primary antibody
and commercial biotinylated secondary anti-immunoglob-
ulin, at room temperature, according to the manufacturer’s
instructions (UltraVision LP Large Volume Detection Sys-
tem: HRP Polymer (Ready-To-Use), TL-125-HL, Thermo
Scientific). An evaluation of the immunohistochemical
analysis was carried out by a semi-quantitative assessment
of the expression of the examined markers, by scaling to
the scales specific to each marker. All pictures are taken in
original resolution with x200 magnification.

Expression of estrogens, progesterone, vascular
endothelial growth factor, and Ki-67

The expression of ER and PR will be quantified based on
the Allred score, i.e. by adding parameters that indicate per-

centage representation (from 0 to 5) and intensity of cell
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expression (from 1 to 3) [14]. The sum of these parameters
will represent the values of the total score (from 0 to 8),
where the values > 3 was considered positive. The expression
of VEGE Ki-67 and cas-3 was determined based on the per-
centage of immunoreactive cells. Based on this expression,
groups with low (0-15%), moderate (16-30%) and high
proliferative or apoptotic index (31-100%) were formed.

Expression of endoglin

Immunohistochemical analysis of the expression of endo-
glin (CD105), an assessment of the degree of angiogenesis
will be performed. The right index of intensity of angio-
genesis is the density of intra and peritumoral microcircu-
lation or microvessel density. The analysis will be carried
out quantitatively by counting blood vessels in zones with
their highest density (hot spot areas). We used the recom-
mendations given by Weidner et al. [15] on the magnitude
of the field of vision and the counting method. The focal
points of the highest density of blood vessels were deter-
mined on a small microscopic magnification (x40). Deter-
mination of the focus of the largest microvascular density
were performed by two researchers independently, with
no clinical and pathohistological data available. After that,
the counting of individual blood vessels was performed at a
mean microscopic magnification (x200), which implies an
area of 0.739 mm?. The mean value of the results obtained
by counting in three visible fields was the result. When
counting blood vessels in each “hot zone,” the expression
of individual endothelial cells, and not just the lumen of
a blood vessel with visible red blood cells, was calculated.
After obtaining the data on the number of blood vessels for
each case separately, the mean value of the three read fields
were calculated. Then the median in relation to which all
myomas were classified into two groups, those with low de-
gree and those with a high degree of angiogenesis, accord-
ingly whether the number of blood vessels is less than or
equal to or greater than the value of the calculated median.
All immunohistochemical staining were carried out with
quality control and specificity of colouring, using positive
and negative controls according to the UK National Qual-
ity Assessment for Immunocytochemistry. Microscopic
tumor analysis and evaluation of marker expression were
performed on a microscope of the Carl Zeiss, Axioscop 40
type. Preparations with representative fields were painted
using three microscopic enlargements (x40 and x200) us-
ing a Canon PC 1089 camera (Canon Inc., Tokyo, Japan).

Sampling

Regarding the method of selecting a study sample from
the entire population, all samples of the material archive
will be potentially considered for inclusion. The criteria for
the involvement of subjects in the study were a pathohis-
tologically verified uterine leiomyomas disease and PreM
or PostM status. Excluding criteria for selecting subjects
were associated malignant diseases of the ovary and cervix,
incomplete clinical data on menstrual status, use of oral
contraceptives and other forms of hormonal therapy.
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Statistical analysis

Statistical processing of results will be performed using a
commercial software package SPSS version 17.0 (SPSS Inc.,
Chicago, IL, USA). In the analysis of the obtained results,
descriptive statistics was first used to describe the general
characteristics of the sample: absolute numbers and pro-
portions (frequencies, percentages), median and variability
measures (standard deviation), maximum and minimum.
The regularity of the distribution was evaluated by Kol-
mogorov-Smirnov test. For the comparison of the mean
values of the two variable populations, the independent
t-test, Kruskal-Wallis and Mann-Whitney tests were used,
and for comparison of the mean variables of populations
analysis of variance was used. The dependence of two de-
scriptive variables were carried out using the x> test and the
Fisher test, the dependence of two numerical variables us-
ing Pearson’s and Spearman’ correlation coefficient, while
the influence of more variables on the binary variable were
investigated using a multivariate binary logistic regression.

RESULTS
Hematoxylin staining

The standard light microscopic analysis is defined histo-
logical type of myoma, the mitotic index expressed through
the number of mitotic figures on 10 fields of great enlarge-
ment, the presence of regressive changes (necrosis, hyaline
and myxomatous degeneration, foci of hemorrhage, etc.),
the condition of the endometrium and surrounding myo-
metrium (Figure 1A, B).

Expression of estrogen receptors alpha and beta in
myoma and myometrium

Neither ERa nor ER showed statistically significant ex-
pression in myoma of PreM compared to PostM women
(Figures 2A, B and Figures 2E, F). Similarly, those param-
eters were not different among examined groups in myo-
metrium samples (Figures 4A, B and Figures 4E, F).

Expression of progesterone receptor in myoma
and myometrium

PR was over expressed in myoma of PreM compared to
myoma of PostM women (Figure 2C and 2G). Also, statis-
tically significant increased values of PRa were detected in
myometrium of PreM compared to PostM women (Figure
4C and 4G).

Expression of the vascular endothelial growth
factor in myoma and myometrium

In myoma tissue, VEGF was not significantly different
among groups (Figure 1D and 1H). Similarly, the same
result was obtained in myometrium of PreM women com-
pared to PostM women (Figure 4D and 4H).
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Figure1l. A: representative image of a human myoma (H&E, magnifica-
tion: x200); B: representative image of a human myometrium (H&E,
magnification: x200)
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Figure 2. A-D:immunohistochemical expression of ERa, ERB, PRa, and
vascular endothelial growth factor (magnification: x200) in myoma
tissue of premenopausal and postmenopausal women, representative
tissue sections; E-H: percentage of expression of ERa, ER(, PRa, and
vascular endothelial growth factor and statistical difference in percent-
age of myoma cells between premenopausal and postmenopausal
women (A - median; ll - minimum; X — maximum)
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Figure 3. A-C: immunohistochemical expression of endoglin, Ki67,
and Cas-3 (magnification: X200) in myoma tissue of premenopausal
and postmenopausal women, representative tissue sections; D-F:
percentage of expression of endoglin, Ki67 and Cas-3, and statistical
difference in percentage of myoma cells between premenopausal and
postmenopausal women (A — median; ll - minimum; X — maximum)
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Figure 4. A-D: immunohistochemical expression of ERa, ERB, PRa, and
vascular endothelial growth factor (magnification: x200) in myome-
trium tissue of premenopausal and postmenopausal women, repre-
sentative tissue sections; E-H: percentage of expression of ERa, ERp,
PRa, and vascular endothelial growth factor and statistical difference
in percentage of myometrium cells between premenopausal and
postmenopausal women (A — median; ll - minimum; X — maximum)
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Figure 5. A: immunohistochemical expression of endoglin, (magni-
fication: x200) in myometrium tissue of premenopausal and post-
menopausal women, representative tissue sections; B: percentage
of expression of endoglin and statistical difference in percentage of
myometrium cells between premenopausal and postmenopausal
women (A — median; ll - minimum; X — maximum)
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Figure 6. Correlation between all examined parameters in myoma
tissue
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Expression of endoglin in myoma and myometrium

In myoma of PreM and PostM women CD105 did not
show any difference in its expression (Figure 3A and 3D).
However, in myometrium CD105 was statistically signifi-
cant increase in PreM women compared to PostM women
(Figure 5A and 5B).

Expression of Ki67 in myoma

Ki67 was not significantly different among PreM and
PostM women (Figure 3B and 3E).

Expression of caspase-3 in myoma

Expression of cas-3was statistically significant increase in
PostM women compared to PreM group (Figure 3C and 3F).

Correlation between all examined parameters in
myoma tissue

Expression of cas-3 in myoma tissue of all examined
groups was weak, but statistically significant negative cor-
relation with expression of ERp in the same tissue (Figure
6A). Moreover, expression of cas-3 was in strong and sig-
nificant negative correlation with PRa in myoma tissue of
both PreM and PostM women (Figure 6B).

In strong correlation with expression of PRa was expres-
sion of CD105, VEGF and Ki67 as it is showed in Figures
(Figures 6C, E, and F). Moreover, expression of Ki67 was
in weak but statistically significant correlation with ex-
pression of ERp (Figure 6D) while cas-3 was in negative
correlation with ERpB (Figure6A). Correlations between
other examined parameters in tissue of myoma did not
show to be significant.

DISCUSSION

Uterine leiomyoma is the most common benign tumor;
despite its frequent manifestation the etiology and patho-
physiology of this abnormality remain unknown. Extensive
knowledge has accumulated on the role of hormones in the
growth of leiomyomas because the occurrence of uterine
leiomyomas during the fertile period and the regression
after menopause indicate that gonadal steroids are central
for development of these tumors [7, 16]. In the last decade,
special attention was given to the role of estrogens and pro-
gesterone in the pathophysiology of leiomyomas. Uterine
leiomyomas have been considered estrogen-dependent tu-
mors, and his role was supported by the finding that contin-
uous gonadotropin-releasing hormone agonist treatment,
significantly decreases ovarian estrogen production, is as
well associated with reduction in tumor size [17]. In order
to achieve their effects, estrogens act trough the activation
of estrogen receptors (ERa and ERP). Both of these recep-
tors exhibit DNA- and ligand-binding domain sequence
conservation and they are encoded by two distinct genes,
they also have different transcriptional activation domains,
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as well as different tissue distribution [17]. In our study,
we showed that expressions of those receptors were not
different in myoma of PreM compared to PostM women
(Figure 1E, F). Nevertheless, expression of ERa and ERP
was not significantly different neither in myometrium of
those women (Figure 3E, F). Similarly, Sakaguchi et al. [18]
showed that coordinated expression of ERa and ERP might
be necessary for normal estrogen action in myometrium
[19]. In addition, it has been shown ERa is phosphorylated
at a higher rate on serine in leiomyoma compared with sur-
rounding myometrium, for that reason it is possible that
phosphorylated ERa regulated by p44/42 MAPK, will have
arole in development of uterine leiomyoma [20, 21].

In recent years, the role of progesterone in uterine leio-
myoma pathophysiology has become more established. As
in the case of ERs, nuclear PR work as ligand-activated tran-
scription factors and there is two predominant isoforms of
PR in humans: PRa and PRb [17]. In our study, PRa showed
to be significantly unregulated in myoma of PreM compared
to myoma of PostM women, which showed to be same in
myometrium tissue (Figure 1G, 3G). Those finding correlate
with the fact that progesterone is cyclically elevated dur-
ing the reproductive years, are significantly elevated during
pregnancy, and are suppressed after menopause, however it
is still very difficult to distinguishing the relative importance
of estrogen versus progesterone [22, 23].

Since it is already a historical fact that leiomyomas are
dependent on angiogenesis for their growth and survival,
to date it is also found that estrogens and progestins regu-
late the expression of several potent angiogenic factors, in-
cluding VEGF and fibroblast growth factor (FGF) [24]. We
found that in myoma VEGF was not significantly changed
regardless of the menopausal status (Figure 2H); in con-
trast, VEGF was changed between groups in myometrium
(Figure 4H). We found that VEGF is significantly increased
in PreM compared to the PostM women. Similarly, Hague
et al. [25], according to menopausal status found that
VEGF was significantly increased in PreM compared with
PostM endometrium. With the PreM tissue, exhibiting a
significantly higher level of expression was found in the
epithelium but not in the stroma or the blood vessels [26].

Furthermore, one of the most commonly assessed
angiogenesis markers is microvessel density, which is
determined on the bases of specific endothelial antigen
expression (CD34, CD105) [27]. In the tumor we did not
notice any change between groups in expression of CD105
regarding menopausal status (Figure 3D), however CD105
was statistically significantly decreased in myometrium of
PostM compared to PreM women (Figure 5B).

Moreover, regarding cell death, we evaluated two pro-
teins known as markers involved in growth control of leio-
myoma. There was no difference between two examined
groups in expression of Ki67 (Figure 3E); however, cas-3 was
significantly increased in PostM compared to PreM women
(Figure 3F). We noticed that expression of Ki67 did not fol-
low the trend of cas-3 expression, regarding that Plewka et
al. [7] showed that the apoptosis was not accompanied by
proliferation. There were no immunolocalization of Ki-67
detected in leiomyomas manifesting apoptosis [28].
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Additionally, as we can see from Figure 6, PRa is in
positive correlation with VEGF, CD105 and Ki67 (Figure
6C, E and F) in myoma cells, and in negative correlation
with cas-3 (Figure 6B). On the other hand, ERP was in
negative correlation with cas-3 and in positive correlation
with Ki67 (Figure 6A, D).

CONCLUSION

Although ERP have effect on cell proliferation and apop-
tosis, according to all the data, PRa seems to be more rel-
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YTUUaj eKcnpecuje CTepOMAHUX PeLLenTopa Ha aHruoreHesy, nponndepauujy u
anonTo3y y MMOMMMa NpPeMeHoNay3HMX U NOCTMEHONAY3HMUX KeHa

Jywko Kbakuh', Cawa Panyesuh?, Munow Munocasmbesuh?, MuneHa Vinuh?, Anekcangap KusaHosuh?, iparaH Pagoruh’,

CnobopaHka Mutposuh?
'OnwTa 60nHMLa bap, bap, LipHa lopa;

2KnuHnuky ueHTap LipHe Tope, KnuHika 3a ruHekonorujy u akylwepctso, Mogropuua, LpHa lopa;

YHuBep3uTeT y KparyjesLy, GakynTeT MefnLMHCKNX Hayka, KaTefpa 3a natonorujy, Kparyjesau, Cpbuja;

*YHuBep3uTeT y Kparyjesuy, Gakyntet MeguLMHCKIX HayKa, KaTeppa 3a ruHekonorujy u akylwepctso, Kparyjesau, Cpbuja;
SWHCTUTYT 3a TpaHcdy3mjy KpBK, opraHu3aLmoHa jeauHula bap, bap, LipHa lopa

CAXETAK

YBop/Lum Linb oBe ctyauje je 61o aa ce yTBpAM yTrLaj eKc-
npecuje CTepoMAHMX peLenTopa Ha Mapkepe aHrnoreHese,
nponudepaumje n anonTtose henvja Mrnoma Kog *eHa y npe-
MEeHOoMay3u U NOCTMEHOMNay3u.

MeTtope OBo je 6una cTyavja npeceka, KIMHUYKO-eKCNepUMeH-
TanHa, peTpPoCneKkTBHA, HENHTEPBEHLMjCKa CTyaMja Y Nosby
NCTpaXkmBakba GYHLAMEHTANIHNX MEXaHM3aMa naToreHese 6one-
CTu, Kopuiherem NaToxXMCTONOWKMX MaTepujana u3 noctojehe
apxuse. MictpaxmBarbeM je obyxBaheHo 76 6onecHUKa ca avjar-
HOCTMKOBaHVIM JIejoMMOMMa yTepyca, onepaTMBHO NIeUYeHNX Ha
KnnHWLm 3a rHeKonorujy 1 akylepcTBo KnvHWYKor LieHTpa
Kparyjeau, Cp6uja. [pema meHcTpyanHom cTaTycy, dopmu-
paHe cy fiBe eKcneprMeHTanHe noarpyne. MNpea rpyna 6une
Cy »eHe y npemeHonay3u (n = 35; 46,2 + 5,02 roguHa), a gpyra
rpyna 6une cy xeHe y noctmeHonaysu (n = 41; 60,25 + 5,41 ro-
AnHa). KopuwheHo je 6ojerse H&E 3a MIOM 1 MOMETPUjYM, Kao
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1 myHoxuctoxemuja 3a ERa, ERB, PRa, BacKynapHu eHpoTenHmn
dakTop pacTa, eHJorH, Ki67 n caspase 3.

Pe3yntartu [porectepoHCKM peLenTop je 610 BiiLLe N3paXKeH
Y MUOMY 1 MMOMETPUjyMy Y MpemeHonay3u y nopehetby ca mu-
OMOM 1 MMOMETPUjYMOM eHa y nocTMeHonay3u. Ekcnpecuja
caspase-3 je CTaTUCTMYKM 3HayajHO noBehaHa y rpynu xeHa
Koje cy y noctMeHomnay3u y nopehery ca rpyrnom xeHa Koje cy
y npemeHonay3u. ERa v ERB Hucy 6unm pasnuuuti umehy rpyna
H1 Y y30pLMMa MIOMa HU MUOMETPUjyMa.

3akmyuak pema Halwvm nogaurma, PRa je nmao sehn yTtu-
Liaj Ha anonTo3y 1 pacT henwja Hero peLienTopu 3a ecTporeHe.
lNowTo je PRa moBehaH Kop eHa y npemeHomnay3u y MMomy
1 MMOMETpPUjyMy, BEPOBaTHO je OBa eKkcnpecuja gosena jo
CMatberba ekcnpecuje anonToTCKOr MapKepa Kof XeHa Koje
Cy y npeMeHomnay3u.

KmbyuHe peun: peLientopy 3a cTepoufe; anonTtosa; aHrnore-
He3a; MpemeHonay3a; NoCcTMeHomMay3a
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SUMMARY

Introduction/Objective Recent researches show a link between low vitamin D serum levels and increased
prevalence of allergic disease.

The objective of this study was to show whether there is any dependence of the allergic status markers:
skin prick test (SPT), total immunoglobulin E IgE (tlgE), and allergen-specific IgE (sIgE > 3 class) in serum
from the serum 25(0H)D (vitDs) level in children with allergic disease/s.

Methods A total of 150 children with allergic disease/s were enrolled into this study. The vitDs, tIgE, SPT,
and slgE > 3 class for aeroallergens and common food allergens were simultaneously assessed.
Results We found a negative correlation between vitDs level and age groups and a statistically signifi-
cant positive correlation between vitDs level and tIgE, sIgE > 3 class for hen’s egg yolk and hen'’s egg
white. A statistically significant positive correlation was determined between vitDs level and SPT on
Dermatophagoides pteronyssinus, and a negative correlation between tigk and SPT on Dermatophagoides
pteronyssinus, as well as between vitDs level and sIgE > 3 class for Cladosporium and Alternaria molds.
We confirmed the dependence of nettle rash and comorbidity asthma from the vitamin D insufficiency
and vitamin D deficiency. We did not find any dependence of serum tIgE on vitDs level for the sample.
Conclusion In order to get an adequate insight into the allergic status in children, we must take into
account the pleotropic effects of vitamin D, according to which we suggest that, in the future, vitDs level
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should be determined synchronously with known markers of allergic status.
Keywords: immunoglobulin E; vitamin D; child; allergen

INTRODUCTION

An allergy is a disorder caused by an abnormal
reaction to a harmless substance called an al-
lergen. An allergy may manifest itself as a food
allergy, atopic dermatitis, allergic asthma, al-
lergic rhinitis, allergic conjunctivitis, and ur-
ticaria. The prevalence of allergic disease has
increased considerably during the last decades.
About 30% of the population in Europe is “at-
tacked by allergies;” the situation with children
is alarming - every third child suffers from at
least one allergic disease.

Considering the pleiotropic effects of vi-
tamin D (especially on the development of
immune system tolerance and of the integrity
of the epithelial barrier), recent studies have
hypothesized a correlation between vitamin D
and the rising incidence of allergic disease.

Markers of allergic status - skin prick
test, total and specificimmunoglobulin E

Allergy skin prick test (SPT) is the gold stan-
dard for confirmation of immunoglobulin E
(IgE)-mediated allergic diseases. SPT is well
reproducible, easy to perform, reliable, very
safe, and more sensitive than allergen-specific
IgE (sIgE) [1]. SPT imperfections are many: it

is difficult to compare results from different
countries because they use different extracts,
training of staff and parents is required, it takes
a long time to perform, and in some countries
SPT is considered less safe than sIgE for cer-
tain allergens. Serum sIgE emerges as an alter-
native test in the field of allergy diagnosis. In
some countries, for reasons of conformity, it
is resorted to an estimate of the atopic state in
young children solely by measuring the level
of sIgE (circulating IgE) for certain allergens
in the serum [2].

A link between vitamin D serum levels and
an increased prevalence of allergic diseases has
been proposed. Results of the National Health
and Nutrition Examination Survey for 2005-
2006 determined a consistent association be-
tween 25(OH)D deficiency and higher levels of
IgE sensitization in children and adolescents [3].

However, there are not many studies that
evaluate the correlation between serum 25(OH)
D level (vitDs) and the markers of allergic sta-
tus (SPT, tIgE, sIgE) in children with allergic
disease/s. Since tIgE is considered a good pre-
dictor of allergy in children, and SPT and al-
lergen sIgE are the most widely used diagnostic
tests in allergy, we observe the association, cor-
relation, and dependence between them (SPT,
tIgE, sIgE) and vitDs level.
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Vitamin D and immunomodulation related to allergy

The potential role of vitamin D on the immune system
is described after the discovery of VDR on macrophages,
dendritic cells, activated B and T lymphocytes, as well as
the ability of these cells to express 1-a-hydroxylase [4]. Up-
regulation of 1-a- hydroxylase in DC is associated with the
maturation process of these cells, suggesting that local pro-
duction of 1,25(OH)D might serve as negative feedback to
prevent inflammation. Vitamin D inhibits the expression
of inflammatory cytokines and interferons in monocytes
(IL-1, IL-6, IL-8, IL-12, TNF-a). Also, vitamin D affects
the cells of the humoral immune response; it inhibits the
proliferation and differentiation of B cells, thereby indi-
rectly affecting the synthesis of immunoglobulins [5, 6, 7].

The objective of this study was to show whether there is
any dependence of the allergic status markers (SPT, tIgE,
sIgE) on serum vitDs level in children with an allergic
disease.

METHODS

A total of 150 children with allergic disease were included
in the study to investigate the association and dependence
between the vitDs level and the markers of allergic status
(SPT, tIgE, sIgE). The study was conducted with permission
of the institutional ethics committee (01-6917/23.05.2016),
at the Clinic of Pediatrics (PC), Kragujevac Clinical Center,
Serbia, from January 2014 to June 2016.

The main criteria for patients included in the study were
as follows: 1) age: 0-18 years; 2) suffering from at least one
of the following diseases: asthma, allergic rhinitis, atopic
dermatitis, urticaria, food allergies; the diagnosis was made
according to the criteria defined by the protocols of Global
Initiative for Asthma and Allergic Rhinitis and its Impact
on Asthma [9], and of the World Allergy Organization
[8, 9, 10]; for the classification of children, we used the
diagnosis with which the children were discharged; 3) tIgE;
4) vitDs; 5) SPT; 6) sIgE with cut-off class three (sIgE > 3
class).

Allergy skin prick test

We used allergen extract solutions manufactured by Tor-
lak (Belgrade, Serbia) for seven aeroallergens (animal hair
- cat’s and dog’s hair, molds, mix of tree pollens, mix of
ragweed pollens, house dust mites, cockroach) and six food
allergens (hen’s egg yolk, hen’s egg white, cow’s milk, wheat
flour, soybean, peanut). The test was performed according
to the European standard for SPT to inhaled and nutritive
allergens and positive/negative control [histamine dihy-
drochloride (10 mg/ml) / physiological sodium chloride (9
mg/ml)] [11]. Positive SPT was defined as a wheal diam-
eter > 2 mm above the negative control for children aged
0-3 years, and wheal diameter > 3 mm for the children
aged four years or older.
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Specificimmunoglobulin E in serum

The sIgE level was determined by using the AlleisaScreen
(Mediwiss Analytic GmbH, Moers, Germany) screening
method that is an immunoblot quantitative assessment
of circulating allergen-specific IgE in serum. Tests were
performed for matched panel of 17 aeroallergens (cat and
dog hair E1-E5, Cladosporium and Alternaria M2-MS6,
Penicillium-Aspergillus M1-M3, maple pollen T1-T11,
poplar T14, alder T2, birch T3, beech T5, ash T15, ragweed
pollen W1-W2, Dermat. pteronyssinus D1, and cockroach
16) and eight food allergens (hen’s egg yolk F75, hen’s egg
white F1, wheat flour F4, soybean F14, peanuts F13, lact-
albumin alpha F76, lactalbumin beta F77, casein F78). The
sIgE level > 3.5 IU/ml or > 3 class for certain allergens was
adopted as an indicator of convincing allergic sensitization.

Serum measurements of total IgE and vitamin D

Total serum IgE was determined by using the electroche-
miluminescence immunoassay (Cobas E 411) and was
constituted in IU/ml. Measurements of vitamin D level
was performed using electro-chemiluminescence bind-
ing assay (ECLIA) for the in-vitro determination of total
25(OH)D on Cobas® e 601 analyzer (Roche Diagnostics,
Mannheim, Germany). VitDs were categorized into three
vitamin D statuses: sufficient (= 30 ng/ml), insufficient
(20-30 ng/ml), and deficient (< 20 ng/ml) [12].

Statistical analysis

Statistical data processing was performed using IBM SPSS
Statistics, Version 20.0 (IBM Corp., Armonk, NY, USA).
We used descriptive statistical methods for continuous
variables: mean, standard deviation. The correlations were
assessed by Spearman’s rank correlation test. In order to
test the hypothesis of the mean values, we used nonpara-
metric tests, Mann-Whitney U test for comparisons be-
tween two groups, and Kruskal-Wallis test for comparing
three or more groups, followed by Bonferroni post-hoc test
for multiple comparisons between subgroups. P-values
< 0.05 were considered statistically significant.

RESULTS

Out of 150 patients enrolled in this study, 86 were male
(56%) and 66 (44%) were female. The age groups ranged
from one month to 17 years, with the mean age being
7.11 * 3.8 years. Forty-seven (31.7%) patients had medical
history positive for allergic disease in the mother and 33
(22%) in the father; 122 patients (81.3%) had positive SPT;
86 (57.3%) patients had increased serum sIgE >3 class for
at least one of the tested allergens. The mean value of total
serum IgE was 327.42 + 533.56 IU/ml. The mean level of
vitDs was 20.44 + 8.26ng/ml. Established vitamin D status-
es were deficiency (< 20 ng/ml) in 56% of the patients with
the mean value of 14.46 + 3.5, followed by insufficiency
(20-30 ng/ml) in 31.3% of the patients with the mean value
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being 24.88 + 2.9, and sufficiency (> 30 ng/ml) in 12.7% of
the patients, with the mean value being 35.87 + 4.

Table 1 represents the mean value of tIgE and vitDs
according to the age groups. We found a statistically sig-
nificant difference in vitDs level between the age groups
(p=0.009). Also, there was a statistically significant differ-
ence in tIgE between the age groups (p = 0.004).

Table 1. Mean value of total immunoglobulin E (IgE) and vitamin D
according to age groups

Table 2 shows the correlation between the age groups,
tIgE, and vitDs level. We found significant positive correla-

Daji¢ K. et al.

tion between the age groups of the participants and tIgE
(p = 0.000). Also, we found a negative correlation between
the vitDs level and age groups of the participants (p = 0.030).

Table 3 represents the correlation between vitamin D
status in patients with allergic disease and one of the mark-
ers of allergic status. There we can see that there is a sig-
nificant positive correlation between vitamin D status and
SPT to aeroallergens (p = 0.016). Also, we found significant
positive correlation between vitamin D status and sIgE > 3
class to aeroallergens (p = 0.004).

Age group (years) -2?65*/1:‘9')5 V;:]a"?r:‘”D In consideration of immunomodulatory effects of vi-
0-12 months (=7 4.7%) 1091968 | 33 33 103 tamin D in allergic disease, we observed the correlation
- =74 .09 £ 96. 38£10. . . . . s

montsin =7 %72 between tIgE and vitDs level in patients with allergic dis-
13-24 months (n = 18; 12%) 131.89+3146 | 23.24+105 s .
ease. In our study we found a significant negative correla-
3-5years (n = 26; 17.3%) 199.64+263.2 | 20.10+8.1 . . . . .
tion between tIgE and vitDs level in patients with nettle
6-11 years (n=79; 52.7%) 399.64 + 64 18.94+6.7 h (p = 0.000) and i tients with bidit th
12-18 years (n = 20; 13.39%) 4739745202 | 1902456 rasaip =1.090) and in pafients with comorbicity asthma

with atopic dermatitis (p = 0.000). Results of correlation
between vitDs level and tIgE level in allergic diseases are
shown in Table 4.

Table 2. Correlation between age groups (years), total immunoglobulin E (IgE) and serum 25(OH)D level

Correlation between Correlation between
Parameter total IgE (IU/ml) age in years and total IgE Vitamin D (ng/ml) age in years and vitamin D
*rho p *rho p
Age, years 327.42 £533.56 0.314** 0.000 2044 £8.2 -0.178* 0.030
*p < 0.05;
**p < 0.001

Table 3. Correlation between vitamin D status and one of allergy screening tests

Vitamin D status Statistical correlation

Allergy screening tests Deficiency Insufficiency Sufficiency “ho 0
(n=284) (n=47) (n=19)

Positive skin test to food allergens (n=71) 45 (53.6%) 18 (38.3%) 8 (42.15%)
Negative skin test to food allergens (n = 79) 39 (46.4%) 29 (61.7%) 11 (57.9%) 0130 012
Positive skin test to aeroallergens (n = 106) 65 (77.4%) 32 (68.1%) 9 (47.4%) 0.196* 0016
Negative skin test to aeroallergens (n = 44) 19 (22.6%) 15 (31.9%) 10 (52.6%)
Positive sIgE to food allergens (n = 30) 17 (20.2%) 11 (23.4%) 2(10.5%) 0.031 0703
Negative sIgE to food allergens (n = 120) 67 (79.8%) 36 (76.6%) 17 (89.5%)
Positive sIgE to aeroallergens (n = 79) 50 (59.5%) 28 (59.6%) 1 (5.3%) 0.234%* 0,004
Negative sIgE to aeroallergens (n =71) 34 (40.5%) 19 (40.4%) 18 (94.7%)

Vitamin D statuses: sufficient (= 30 ng/ml), insufficient (20-30 ng/m), and deficient (< 20 ng/ml);

slgE - allergen-specific IgE;
*p < 0.05;
**p < 0.001

Table 4. Correlation between serum 25(0OH)D level and total immunoglobulin E (IgE) in allergic disease

Allergic disease - - Parameters -
Total IgE (IU/ml) Vitamin D (ng/ml) Spearman’s correlation p

Asthma 2795+ 14.2 26.17 £10.7 0.700 0.188
Allergic rhinitis 127.99 + 305.2 22.16 £ 8.6 -0.277 0.251
Atopic dermatitis 4553+ 75.1 3116 £11.6 0.607 0.148
Nettle-rash 181.37 £279.7 200+3.6 -1.000%* 0.000
Food allergy 55.85+78.2 22.06 +£6.7 0.100 0.873
Asthma + comorbidities

Allergic rhinitis 25399 +£461.4 18.70£6.7 -0.009 0.951
Atopic dermatitis 267.76 £333.4 21.55+14.1 -1.000%* 0.000
ggfr:?;;trir:nms +atopic 466.16 + 560.9 2110103 0.273 0.446
Rhinitis allergic + food allergy 538.0 + 665.1 19.05+7.3 -0.067 0.643

**p < 0.001

DOI: https://doi.org/10.2298/SARH180822025D
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Table 5 represents the frequency of different allergic
diseases in our patients with vitDs level, tIgE level, sIgE > 3
class on different allergens and SPT on different allergens.
Also, we did not find significant difference in the incidence
of some allergic disease between boys and girls (p = 0.953).
There is significant difference of tIgE level in different al-
lergic diseases (p = 0.000). When it comes to aeroallergens,
we observed that most of the patients were highly sensitive
(sIgE = 3 class) to dust mite, mold, and tree pollens. The
analysis of the children’ sensitivity to mold from the air
(Cladosporium-Alternaria - M2-M6, Penicillinum-Asper-
gilus — M1-M3) is shown as the common result.

As regards food allergens, most of the patients were
highly sensitive to soybean and peanuts. Also, we can
consider an increased expression of sIgE in patients with
allergic rhinitis (alone) as well as in patients with comor-
bidity asthma with allergic rhinitis, followed by comorbid-
ity asthma with allergic rhinitis and atopic dermatitis, and
comorbidity asthma with allergic rhinitis and food allergy.
Also, we observed that the patients who had asthma with
the associated allergic disease manifested highly sensitiv-
ity confirmed by SPT. There was no significant difference
in vitDs level in different allergic diseases (p = 0.149). At
the same time, there was a significant difference in vitDs
level among children who had only one allergic disease
and those with asthma comorbidity (p = 0.005). The mean
serum 25(OH)D level in children who had only one al-
lergic disease was 24.15 + 9.3 ng/ml. Contrary to this,
children with asthma comorbidity (with one or more al-
lergic diseases) had lower mean serum 25(OH)D level of
19.13 + 7.4 ng/ml.

Table 6 provides the correlation analysis between serum
tIgE(IU/ml) and sIgE > 3 class on certain aeroallergens
and between sIgE > 3 class on certain aeroallergens and
vitDs level. We found a significant positive correlation
between serum tIgE(IU/ml) and sIgE > 3 class on the fol-
lowing allergens: Derm. pteronyssinus (p = 0.004), mold
Penicillinum-Aspergilus (p = 0.001), tree pollens — ash tree
(p =0.001), and cockroach (p = 0.041), as between serum
sIgE > 3 class on animal hair (cat and dog) and vitDs level
(p = 0.008). The negative correlation determined between
vitDs level and serum sIgE > 3 class on Cladosporium-Al-
ternaria mold (p = 0.001).

Table 7 represents the correlation analysis between se-
rum tIgE and sIgE > 3 class on food allergen as between
serum sIgE > 3 class on food allergen and vitDs level. Here,
we found the statistical positive correlation between se-
rum tIgE and sIgE > 3 class on certain food allergen for
hypersensitivity on: alfa-lactoglobulin (p = 0.007), hen’s
egg yolk (p = 0.000), hen’s egg white (0.048). Likewise, we
found a significant positive correlation between vitDs level
and serum sIgE > 3 class on hen’s egg yolk (p = 0.000) and
hen’s egg white (0.050).

We found a significant negative correlation between
serum tIgE and SPT on Derm. pteronyssinus (p = 0.000)
and tree pollen (p = 0.001), as shown in Table 8. We did
not find significant correlations between serum tIgE and
SPT on food allergens. We presented these results in
Table 9. By analysis, we found positive correlation and
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Table 6. Correlation between total and allergen-specific immunoglobulin E (IgE) > 3 class on certain aeroallergens, as well as sIgE > 3 class on
certain aeroallergens and serum 25(0OH)D level

Correlation total i . Correlation vitamin
slgE (IU/ml) | Serum total IgE Vitamin D
Aeroallergens IgE vs. sIgE D vs. slgE > 3 class
> 3 class (1U/ml) level " (ng/ml) "
rho p rho p-value

Dermatophagoides pteronyssinus (n =38) | 24.91+20.8 | 674.40+765.48 | 0.813** 0.004 18.33+£6.8 -0.104 0.527
Animal (n=6) 9.03+5.7 948.45 £ 631.62 0.353 0.493 16.57 £ 5.1 0.884** 0.008
Cladosporium-Alternaria (n = 14) 16.01 +15.5 618.31 £690.7 -0.103 0.725 18.39+8.8 -0.699%* 0.001
Penicillinum-Aspergilus (n = 2) 8.65+6.3 581.07 £ 807.6 1.000%** 0.001 24.85+3.8 -1.000 /
Tree pollen
Maple (n = 8) 2223 +27 629.48 +£470.6 -0.253 0.545 19.39+6.5 0.157 0711
Poplar (n=3) 8.23+5.7 529.09 £514.5 1.000 / 16.89 4.9 0.500 0667
Alder (n=9) 1482+ 11 644.54 +£ 463.16 -0.193 0.618 21.23£8.2 0.059 0.881
Birch (n=11) 1146+ 7.1 571.90 £ 4459 0.78 0.821 19.52+8.3 0.196 0.563
Hazel bush (n=12) 72010 760.52 + 487.6 -0.310 0.327 214110 0.014 0.965
Beech (n=11) 2579+ 28 608.14 £ 434.2 0.132 0.689 1725+ 6.6 0.562 0.072
Mix of ragweed (n =7) 3241+234 681.98 £ 538 0.429 0.337 19.40+6.3 -0.714 0.071
Ash tree (n=2) 5.95+27 601.41 £705.8 1.000%* 0.001 19.57+25 -1.000
Cockroach (n=3) 6.53+2.2 529.09 £514.58 | 0.727* 0.041 16.89 +4.9 0.500 0.667

slgE - allergen-specific IgE;
*p < 0.05;
**p < 0.001

Table 7. Correlation between total total and allergen-specific immunoglobulin E (IgE) > 3 class on certain food allergen, allergen-specific
immunoglobulin > 3 class on certain food allergen and serum 25(0OH)D level

Correlation total IgE Correlation vitamin D
Food allergens sIgE (IU/ml) > 3 class Serum total IgE vs. slgE Vitamin D vs. slgE > 3 class
(IU/ml) level . (ng/ml) N

rho p rho p
Milk (n =0) / / / / / / /
Alfa-lactoglobulin (n = 6) 535+56 275.87 £343.6 0.993** 0.007 18.76 £5.6 0.029 0.957
Beta-lactoglobulin (n=0) / / / / / / /
Casein (n=2) 10.12+9 579.41 +£809.9 / / 18.50+5 / /
Hen'’s egg yolk (n = 2) 18.20+0.5 579.41 £809.9 1.000%** 0.000 15.50+5 1.000%* 0.000
Hen's egg white (n = 4) 3250 +£45.4 869.55 + 552 0.949*% 0.048 24.94+10.7 0.949* 0.050
Wheat flour (n = 5) 9.28+3.3 552.83 +365.31 0.053 0.933 20506 -0.684 0.203
Soybean (n =4) 1033 +4.1 34491 £512.8 -0.800 0.200 20.24+3 0.400 0.600
Peanuts (n =9) 36.07 £39.3 923.99 + 896.9 -0.33 0.932 2091 +84 -0.435 0.242

slgE - allergen-specific IgE;
*p <0.05
**p < 0.001

dependence of only SPT to Derm. pteronyssinus from vitDs
level (p = 0.050) and we did not find the correlation and
dependence of other SPT to aero- and food allergens from
vitDs level.

DISCUSSION

An increasing incidence of allergic disease during the past
30 years sets the need to seek laboratory parameters that
are useful in diagnosing allergic disease. Park et al. [13] in
their study showed that the serum total IgE level is a good
predictor of allergy in children. Several papers indicated a
problem of discrepancy between the results obtained with
an SPT and allergen sIgE. Schoos et al. [14] determined
poor or moderate degree of agreement between the results
obtained from SPT and sIgE for a certain allergen, which
shows that this ratio deteriorates with age of the child. Ac-
cording to these Norwegian authors, it is necessary to use

‘ DOI: https://doi.org/10.2298/SARH180822025D

complementary SPT and allergen sIgE, but not interchange-
ably, especially in young children (0-2 years) [14]. Regard-
ing the role of vitamin D in the regulation of the immune
system, vitamin D status can be one of the effective factors
in the reactivity of a certain allergen. Studies conducted by
Kolokotroni et al. indicated that serum level of vitamin D
is positively associated with tIgE level and sIgE on Derma-
tophagoides farinae in Cyprus children [15]. In our study,
we found a negative correlation between vitDs level and
tIgE and sIgE > 3 class to aeroallergens, as well as between
vitDs level and sIgE > 3 class on mold Cladosporium-Alter-
naria, and, finally, a statistically significant positive correla-
tion between vitDs level and sIgE > 3 class to animal hair
(cat and dog), which we consider to be interdependence.

Likewise, related to food allergens, we found a statisti-
cally significant positive correlation between vitDs level
and tIgE, and sIgE > 3 class on hen’s egg yolk and hen’s
egg white (p = 0.006), which we consider to be interde-
pendence.

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):560-566
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Table 8. Correlation between skin prick test (SPT) on aeroallergen and
total immunoglobulin E (IgE), as well as that of SPT on aeroallergens
and serum 25(0OH)D level

Total IgE vs. SPT Vitamin D vs. prick

SPT for aeroallergens test

*rho p *rho p
?n e ms'ger OnyssINUS 1 _0359% | 0,000 | 0.157% | 0.050
Mold (n=19) -0.059 0.477 -0.071 0.386
Animal (n=9) 0.065 0.433 -0.091 0.270
Tree pollen (n = 46) -0.273** 0.001 -0.015 0.852
Cockroach (n=8) 0.082 0317 0.095 0.246

*p < 0.05;
**p < 0.001

Table 9. Correlation between skin prick test (SPT) on food allergen and
total IgE, as well as that of SPT on food allergens and 25(0H)D level

SPT for food allergens Total IgE vs. SPT | Vitamin D vs. SPT
*rho p *rho p

Milk (n=12) 0.122 0.137 0.091 0.271
Hen's egg yolk (n = 12) -0.083 0.313 -0.094 0.253
Hen's egg white (n = 14) -0.065 0.432 0.001 0.995
Wheat flour (n=11) 0.062 0.453 0.097 0.237
Soybean (n =4) 0.072 0.383 -0.079 0.335
Peanuts (n = 19) -0.013 0.877 0.026 0.751

*p < 0.05

**p < 0.001

Several studies investigated the relationship between
vitamin D deficiency and allergic diseases and concluded
that low level of vitamin D is associated with increased
incidence of allergies and asthma [16, 17, 18]. Poole et
al. [19] in their study conducted on infants showed that
vitamin D insufficiency is associated with an increased
risk of a challenge-proven peanut/egg allergy. Quirk et al.
[20] suggest that vitamin D deficiency increases the risk
of sensitization to food allergens, particularly to milk and
wheat. In our study, we found a statistically significant cor-
relation between nettle rash and comorbidity asthma (with
one or more allergic diseases) and lower mean vitDs level
(p = 0.005), which we consider to be interdependence.

We found a statistically significant difference in serum
vitD level according to SPT in children with allergic dis-
ease (p = 0.050). The mean value of 25(OH)D level in
children with positive SPT was 19.77 £ 7.91 ng/ml in se-
rum. The children with negative SPT had a mean value of
23.34 + 9.2 ng/ml in serum 25(OH)D. From this result, we
can remark that the high frequency of positive SPT (81.3%)
in children with allergic disease means high frequency of
vitamin D insufficiency and vitamin D deficiency, which
leads us to conclude that there is a dependence between
these two variables.

In our study we did not find any correlation between
serum tIgE and vitDs level (rho = -0.126, p = 0.126).

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):560-566

However, there is a trend that the mean value of vitDs
level decreased with age, while the serum concentration of
total IgE increased with age. When we investigated separate
correlations between serum tIgE and vitDs in individual al-
lergic diseases, we noticed a significant negative correlation
between them in children who had nettle rash (p = 0.000)
and asthma comorbidity with atopic dermatitis (p = 0.000).

We found statistically significant differences in serum
tIgE between boys and girls (p = 0.004). The mean total
serum IgE in boys was higher (383.35 + 519.91 IU/ml) than
in girls (256.23 + 546.11 IU/ml). Simultaneously, there is a
statistically significant difference in serum 25(OH)D level
between boys and girls (p = 0.020) so they maintain the
same parity (21.98 + 8.9 vs. 18.47 + 6.9 ng/ml).

There was a statistically significant difference between
child’s age and positive/negative SPT (p = 0.004). The mean
age of children who had positive SPT was 7.5 + 3.8 years
and of children who had negative SPT it was 5.1 + 3.1
years. Also, we found a statistically significant differ-
ence between a child’s age and increased sIgE > 3 class
(p=0.004) (7.8 £ 3.3 vs. 6 £ 4.2 years).

CONCLUSION

We found a significant dependence of positive SPT and
high serum sIgE > 3 class to certain allergens from the
low serum 25(OH)D level (insufficiency or deficiency),
which means that vitD contributes to reactivity to a certain
allergen. We noted the correlation of increased tendency
to allergies and, simultaneously, low level of vitamin D
with a child’s age. Also, we confirmed the dependence of
comorbidity asthma from hypovitaminosis D. We noticed
a significant dependence of serum tIgE from the vitDs
in children who had nettle rash or with comorbidity of
asthma and atopic dermatitis. We did not find the correla-
tion between serum tIgE level and vitD level for the whole
group of participants. Children with hypovitaminosis D
exhibited a more pronounced tendency to one or more
allergic diseases.

Our findings suggest that the vitDs level could be de-
termined synchronously with known markers of allergic
status with the goal of precisely determining the child’s
allergic status. Perhaps correction of hypovitaminosis D
would affect the decrease in the prevalence of allergic dis-
eases. In order to gain full insight into the allergic status
of children in the future, we need to conduct further in-
vestigations of the relationship between serum 25(OH)D
level, tIgE level, sIgE > 3 class, and SPT.
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CAMETAK

YBoa/Unm HepasHe cTyauje cy aokasane Besy namehy Hucke
CepymcKe KoHLeHTpaLmje BuTammHa [] 1 nopacTa npesaneHLe
aneprujckux 6onectu.

Linm oBor paga je Aa nokaxke fa N NoCToju 3aBUCHOCT MapKepa
aneprujckor ctatyca: KoxHor (prick) aneprotecta (KAT), KOHLieH-
Tpaumje yKynHor nmyHornobynuHa E (yIrE) n koHueHTpauuje
WrE cneuyuduuHor 3a anepren (knaca cUrE > 3) y cepymy op
cepymcke KoHLueHTpauuje 25(0H)D (But[c) koa peve obonene
of aneprujcke 6onecty.

Mertope Y oy cTyaujy je 6uno ykibyuyeHo 150 fgele ca anep-
rvjckum 6onectrma. Mpouerenn cy, uctopemero, Butc, yurE,
KAT n cUrE > 3 knace Ha MHXanaTopHe 1 HYTPUTUBHE anepreHe.
PesyntaTtm YTBpAMIM cMo HeraTuBHY Kopenauujy usmehy
HVBOA BUT/] 1 CTApPOCHUX rpyna 1 CTaTUCTUYKM 3HaYajHy no-
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3UTMBHY Kopenauujy nsmehy sut/c u, c gpyre ctpaHe, yurE,
cWIrE > 3 knace Ha KokoLuje )ymaHLe 1 6enaHue. CTaTUCTUYKK
3HauajHa Nno3uTrBHa Kopenauuja yTepheHa je namehy Butc u
KAT Ha KyhHy rputby 1 HeratmeHa Kopenauuja nsmebhy yurE n
KAT Ha kyhHy rpumy, kao 1 nsmehy sutfic u cUrk > 3 knace Ha
ribmBuLe Cladosporium v Alternaria. NoTBpAUAM CMO 3aBUCHOCT
KompuBHbaye N KOMOPOMANTETHE acTMe Of MHCYybrLMjeHLmje
BUTaMVHa [] 1 fedrupmjeHumje ButammnHa . Hucmo Hawnm 3a-
BMcHocT yWUrE og BuT/lc 3a Lieo y30pak.

3akmyyak [la 61 cmo fo6uUny afieKBaTaH yBUA Y aneprujcku
CTaTyC fjeLle, MOpPaMo YBaXu T NIeOTPOrHe edGeKTe BUTaMMHA
[, cxopHo yemy npepnaxemo Aa ce, yoyayhe, ogpehyje sut[c
CMHXPOHO Ca NO3HaTUM MapKeprMa aneprimjckor ctaTyca.

KmbyuHe peun: umyHornobynuH E; Butamun [I; geua; anepreH
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SUMMARY

Introduction/Objective The anomalous origin of the left coronary artery from the pulmonary artery
(ALCAPA) is rare congenital disease, which causes myocardial ischemia and subsequent heart failure in
infants. The aim is early and mid-term follow up evaluation of the heart function after surgical repair of
ALCAPA.

Methods Investigation was retrospective and included medical records of the ALCAPA patients treated
surgically, between 2009 and 2017, at the tertiary referent heart center.

Results Five patients (four girls) with coronary anomaly were included in the study. All patients had
significantly increased left ventricular end diastolic diameter (z-score 6.6 + 2.43) and left atria size (z-score
3.09 +0.37), along with decreased systolic function (ejection fraction 34.8 + 7.4% and fractional shortening
15.5 + 3.4%). The surgery was performed on average at the age of 8.2 + 7.8 months. Operative treatment
was associated with early improvement in echocardiographic parameters (except the size of the left
atria). Patients were followed for 4.5 + 2.6 years. Improvement in echocardiographic parameters was
age-related. Patients under four months had recovery early after surgery, those treated at 5.5-6 months
of age had normalization after 12 months, and patient who was recognized in the second year of life
had late recovery (after > 24 months).

Conclusion Operative treatment in the first 3-4 months of life is related with the most favorable prognosis

and rapid normalization of the echocardiographic parameters.
Keywords: ALCAPA; cardiomyopathy; echocardiography

INTRODUCTION

The anomalous origin of the left coronary ar-
tery from the pulmonary artery (ALCAPA),
also known as Bland-White-Garland syndrome,
is a rare congenital disorder with prevalence of
0.25-0.5% and produces postnatal myocardial
ischemia with the clinical presentation of the
heart failure and mitral regurgitation [1, 2]. The
symptoms occur after 6-8 weeks of life due to
decrease in pulmonary vascular resistance and
coronary steal phenomenon [1, 2, 3]. Ischemia
is initially transient and the symptoms present
only in periods of increased oxygen demand
(e.g. feeding and crying). However, persistent
myocardial ischemia induces microenviron-
ment changes and subsequent congestive heart
fajlure [2]. Historically, ALCAPA caused 90%
deaths in infants. Advanced surgical meth-
ods have significantly reduced mortality rate
(0-17%) [1, 3]. The aim of our investigation
was evaluation of the heart function and re-
verse remodeling during early and mid-term
follow-up after surgical repair.

METHODS

This study was conducted at the Dr Vukan
Cupi¢ Mother and Child Health Care Institute
of Serbia and it reflected a period of eight years
(2009-2017). We performed a retrospective
analysis of medical records. Five patients were
included in the study, and no patients were ex-
cluded.

The diagnosis was established by echocar-
diography and confirmed in two patients using
cardiac catheterization after symptoms (sweat-
ing, feeding, and thriving difficulties and recid-
ivism of bronchiolitis), specific ECG changes
(anterolateral wall ischemia) and biochemical
parameters appeared. The echocardiographic
finding included abnormal movements of the
anterolateral wall, left ventricular dilatation,
systolic dysfunction, mitral regurgitation, and
pathological origin of left coronary artery along
with reverse blood flow in the pulmonary ar-
tery. Congestive heart failure was treated with
diuretics (furosemide, spironolactone), ACE
inhibitors (captopril) and cardiotonics (milri-
none, dopamine, dobutamine), along with as-
pirin and fraxiparine during the average period
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of two weeks after diagnosis was established. All patients
were treated surgically. The anomalous coronary artery
is excised from pulmonary artery (PA) with button of PA
wall and reimplanted into the left sinus of Valsalva without
tension and torsion. For myocardial protection, crystalloid
cardioplegic solution was used. The associated mitral valve
surgery was not preformed.

Follow-up parameters were obtained every six months.
Left ventricular end-diastolic diameter (EDD), end-systolic
diameter (ESD), ejection fraction (EF), fractional shorten-
ing (FS), left atria (LA) and aortic dimensions, and mitral
regurgitation were observed by M-mode, 2-D, Doppler
echocardiography and z-scores estimations [4]. Mitral
regurgitation was classified as mild (1+), moderate (2+),
and severe (3+) [5].

Data are presented as percentages, mean, and standard
deviation (SD). The analytic strategy included paired t-
test for group comparisons. Relation between numeric
variables is presented graphically by means and 95% con-
tidence intervals. Analyses were performed in SPSS 23.0
for Windows, and 0.05 level defined statistically significant
result. The study was approved by the institutional Com-
mittee on Ethics.

RESULTS

Five patients were included in the study, and their pre-
operative characteristics are presented in Table 1. Four
patients had surgery in the first year of life (average 4.3 +
1.2 months), while one patient had a late diagnosis and in-
tervention at 22 months of age. All our patients underwent
surgery within 15 days after being diagnosed.

Trend toward statistically significant improvement in
echocardiographic parameters was revealed immediate
after surgery. Namely, left ventricular EDD decreased in
size (34.8 £ 9.9 mm; z-score 3.48 + 2.18; p = 0.053), and
both EF (52.8 + 14.6%; p = 0.069) and FS (27.0 + 7.2%;
p = 0.063) increased in early postsurgical period (Table 2).

Echocardiographic follow-up (FU) was 4.5 £ 2.6 years
(up to 8.1 years) after surgery. During follow-up, signifi-

Table 2. Echocardiographic parameters after operative treatment

Priji¢ S. et al.

Table 1. Patient’s characteristics and initial preoperative echocardio-

graphic parameters

Age at the time of surgery (months) 82+78
Body weight (kg) 6.5+1.7
Girls 4/5
Left ventricle EDD (mm) 422 +7.56
Left ventricle all (z-score) 6.60 +2.43
Age 3.5-4 months 7.53+4.19
Age 5.5-6 months 552+1.37
Age 22 months 6.89

All (%) 348+7.4
Age 3.5-4 months 32+11.31
Age 5.5-6 months 39+ 5.66
Age 22 months 32

FS (%) 155+34
LA (mm) 225+13
LA (z-score) 3.09+0.37
LA:Ao 1.9+04
Mitral regurgitation (MR) Moderate (2/5), severe (3/5)

EDD - end-diastolic diameter; EF - ejection fraction; FS - fractional shorten-
ing; LA - left atria; Ao — aorta

cant improvement in cardiac remodeling and contractility
was registered (Table 2). Statistically significant improve-
ment in left ventricular EDD z-score was demonstrated
six months after surgical treatment (p = 0.02). However,
complete myocardial recovery with significant improve-
ment and normalization in both EF (64 + 15.3, p = 0.02)
and FS (36 £ 6.2, p = 0.01) was revealed after 12 and 18
months of follow-up, respectively. Normalization rate in
cardiac remodeling and systolic function was related to
age at the time of surgery (Figure 1). Patients who had
surgery at the age of 3.5-4 months had immediate recovery
of ejection fraction (> 60%), and those who were treated
at the age of 5.5-6 months had normalization in EF after
12 months. However, one patient who was recognized at
the age of 22 months had a late EF recovery (after > 24
months of FU). Similarly, normalization in left ventricu-
lar EDD was better in cases with early surgery. Neverthe-
less, one patient who had surgery at 3.5 months of age
had a slightly prolonged EDD normalization regarding
myocardial necrosis/infarction and serious dilation (EDD
z-score 10.5) at the time of diagnosis. Further improvement

Parameters After surgery 6 months FU 12 months FU 18 months FU > 24 months FU
Body weight (kg) 6.6%1.7 96+17 103+1.6 11511 19.6 £8.2
LVEDD (mm) 34.8+99 353+09.1 345+5.2 34.0+3.7 373+49
LVEDD (z-score) 348 +£2.19 222 +£2.28* 1.91 £1.05* 1.35+0.97* 0.65+0.17*%
(p=0.053) (p=0.02) (p = 0.009) (p = 0.005) (p=0.013)
EF (%) 528+ 14.6 56.0+13.8 64.0 + 15.3* 67.3 +9.2% 66.7 +6.7%
(p = 0.069) (p=0.05) (p=0.02) (p =0.007) (p <0.001)
FS (%) 27+72 27579 260+11.3 36.0 £6.2% 36.8 £3.4*
(p =0.063) (p=0.076) (p=0.40) (p=0.01) (p=0.013)
LA (mm) 21.8+48 21.0+5.0 245+2.1 243+28 239+22
LA (z-score) 2.72+147 1.89+1.57 2.59 +0.94 2.21+£0.63 1.47 +£0.50*
(p=0.633) NA (p=0.76) (p=0.64) (p=0.019)
LA:Ao 1.6+0.3 1.9+04 1.6+0.2 16+2 14+0.2
MR: mild/moderate/severe 0/2/3 0/2/3 1/2/2 1/2/2%*

LVEDD - left ventricle end-diastolic diameter; EF - ejection fraction; FS - fractional shortening; LA - left atria; Ao — aorta; NA - not available;

*statistically significant improvement regarding finding before surgery;

**one patient had mitral valve surgery
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Anomalous origin of the left coronary artery from the pulmonary artery

in echocardiographic parameters persisted
during long term follow-up (= 24 months)
in all patients, and included normalization
of the LA diameter (z-score 1.47 + 0.50;
p = 0.019). There were no death outcomes
in both early and late period after surgery.
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The anomalous origin of the left coronary
artery from the pulmonary artery causes
heart failure in the early infancy. Howev-
er, clinical symptoms are rare before 6-8
weeks of life resulting from appropriate
coronary blood flow due to high pressure
in pulmonary circulation. After the sec-
ond month of life, hemodynamic changes
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consequent ischemia and impaired left ven- =
tricular function [2]. In our study, patients
underwent surgical treatment at 8.2 + 7.8
months of age and diagnose was established
15 days earlier. Early diagnosis and surgi-
cal treatment of ALCAPA are crucial for favorable prog-
nosis, and the management of the mitral regurgitation
in the same procedure remains controversial (1-3). We
confirmed that the patients’ age at surgery influenced the
time needed for recovery. Normalization of the cardiac
function was reached in first days after surgery in patients
who were treated in the first four months of life; in those
who had operation at 5-6 months, normalization was pres-
ent after one year; and in patient with late surgery (second
year of life) recovery was demonstrated after 1.5-2 years.
In our investigation, mitral valve repair was not preformed.

The differences in recovery could be related to post-
natal development of the cardiomyocytes. Infantile car-
diomyocytes are small and round cells with 30% contrac-
tile proteins and 70% non-contractile mass (membranes,
connective tissues, and organelles). In normal conditions,
myocardial growth is based on cardiomyocytes enlarge-
ment and proliferation, along with cardiogenic/progenitor
cells differentiation. Dynamic proliferation changes are
revealed during the first year of life [6]. Namely, prolifera-
tive capacity in 1-3 months of age is 11 times bigger than
at the age of six months, and 27 times at the age of one
year [7]. Thereby, better recovery after cardiac surgery (not
only for ALCAPA patients) could be expected in younger
infants. Expected number of terminally differentiated car-
diomyocytes in older surgical age groups is smaller, and
those patients are much more sensitive to heart failure
development during adulthood [6, 7].

In addition, the duration of myocardial hibernation may
influences on postnatal development in patients with AL-
CAPA. Namely, normal circulation and microenvironment
is needed for sufficient myocardial maturation. Mollova et
al. [8] showed that manipulation with endogenous mecha-
nisms could change myocardial cell differentiation in in-
fancy. Similarly, survival, integration, proliferation, and

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):567-570

Figure 1. Recovery of the left ventricular end-diastolic diameter (EDD) and ejection
fraction after surgical treatment (a. and b. lines represent means and 95% confidence
intervals); graphs do not include preoperative values of EDD and ejection fraction

differentiation of the STEM cells, and fetal cardiomyocytes
(with viability area increment that improves systolic func-
tion) is possible if extracellular matrix microenvironment
is optimal [9]. In addition, cyanosis and chronic hypoxia in
rat model increases cardiac mass in first four weeks of life
mainly due to myocardial proliferation [9]. Consequently,
hibernated myocardium should be rescued from irrevers-
ible ischemia as soon as possible [1, 2, 3, 10, 11].

The optimal change in the microenvironment after sur-
gical treatment of ALCAPA could stimulate postponed
proliferation and maturation, which cause significant im-
provement of both systolic and diastolic cardiac function
in our patients (Figure 1). Additionally, almost complete
resolution of the myocardial scar has been showed after
surgery [10]. Our results showed that normalization in
left ventricular remodeling (EDD z-score < 2) and sys-
tolic function (EF > 60%) could be expected 12 months
after surgery, with additional normalization in the left
atria size after two years of follow-up. Weigand et al. [12]
analyzed prognosis after surgery of ALCAPA and patients
were divided in two groups (infant and non-infant). They
have showed that the preoperative EDD was the only in-
dependent factor for time to normalization of LV function.
However, infant group (up to 12 months) was not subdi-
vided in that study [13]. Finally, patients with ALCAPA can
deploy irreversible changes and myocardial infarction. In
our patients, range of the myocardial injury before surgery
(presented as impaired echocardiographic finding) was
not significantly different, and age related capability for
myocardial recovering was essential for prognosis.

In spite of appropriate recovery of the LV function after
surgical treatment in majority of patients, complications
as persistent mitral regurgitation, congestive heart failure,
and coronary stenosis are noticed and lifelong echocardio-
graphic follow up is necessary [2, 3, 9]. During FU period,
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one of our patients had mitral valve repair. Pro-BNP analy-
sis can help in functional assessment of patients with heart
failure. Reoperation or heart transplantation are indicated
in cases with unsuccessful either surgical or conservative
treatment [2, 6].

Our clinical investigation can establish hypothesis about
age-related difference in myocardial recovery based on car-
diomyocytes proliferation in patients with ALCAPA. Fur-
ther basic studies in these patients should be conducted,
with aim to establish the relation between age at the time
of surgical treatment and cardiac recovery.
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CONCLUSION

ALCAPA is one of the most important causes of heart fail-
ure in infants. Normalization of the left ventricular systolic
and diastolic function is expected 12 months after surgery.
In our opinion, diagnosis and operative treatment done in
the first months of life are related to favorable prognosis
and fast normalization of echocardiographic parameters.
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“OnwTa 6onHuua Hosm MMa3ap, Hosu Ma3ap, Cp6uja

CAMETAK

YBoa/Linm AHOManHo NCXoauLLTe NIeBe KOPOHApHe apTepuje
n3 nnyhHe aptepuje (ALCAPA) peTKa je KOHreHuTanHa aHoMa-
nWja, Koja NPOYy3pOoKyje NCXemujy MnoKapaa v CpUaHy MHCYd-
numjeHurjy Kog ofojyagu.

Linrb ctyauje je eBanyaumja cpyaHe yHKLMje TOKOM paHor 1
cpeamber nepuoga npahera onepucaHrx 6onecHrka.
Metope Cryauja je 6una peTpocneKkTBHa 1 aHanu3upana je
MeAULIMHCKY JOKYMeHTaLujy 6oecHIKa KojuMa je onepaTviBHO
neyeHa ALCAPA'y nepuogy og 2009. go 2017. y TepumnjapHoj
YCTaHOBMW.

Pesynraru et 60necHrKa (YeTpm feBojumLie) YKIbyYeHO
je y ctyanjy. CBu 601ecHULM Cy Many 3HayajHO NOBULLEH
€HAANjacToNHM JnjaMmeTap fieBe Komope (z-ckop 6,6 + 2,43)
1 neBe npeTkomope (z-ckop 3,09 + 0,37), y3 ocnabrbeHy cuc-
TONHY GyHKUWjY (ejeKumoHa dpakumja 34,8 + 7,4% v dppakupja

‘ DOI: https://doi.org/10.2298/SARH180730032P

ckpahetba 15,5 + 3,4%). lMpoceyHa cTapocT 6o/1ecHKa Ha one-
pauuju je 6una 8,2 + 7,8 meceum. Onepauuja je noBesaHa ca
paHUM nobosbLlakeM exoKapAvorpadcKrx napametapa (ocum
AvjameTpa nese npeTkomope). MapameTpu cy npaheHn 4,5 +
2,6 roguHa. Mobosbluake exokaparorpadckmx napameTapa je
61no nosesaHo ca ctapolwhy 6onecHrKa. bonecHuum koju cy
611 onepucaHn < 4 mecelia UManu Cy paHy onopasak nocse
XVpYpruje, OHN Koju Cy TpeTupaHn y y3pacTy 5,5-6 meceuu
nmanu cy Hopmanusauujy nocne 12 meceuu og onepauuje, a
6051eCHUK KOj! je Mpeno3HaT y ApPYroj roAvHY XK1BOTa MMao je
KacHU onopaBsak (nocne > 24 mecewa).

3akmbyuak OnepaTrBHO neyetbe y NpBa 3—4 MeceLia XMBOTa je
MOBE3aHO Ca HajroBOJbHIjOM MPOrHO30M U Hajop>Kom HopMa-
nn3aunjom exokapamorpadckrx napamerapa.

KmbyuHe peun: ALCAPA; KaparomMyionaTuja; exokapavorpaduja
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Surgical treatment for breast tumors in children
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SUMMARY

Introduction/Objective Fibroadenoma, often called “breast mice tumors” due to their mobility, are the
most common breast tumors in pediatric population. Considering that some tumors have a potential for
rapid growth, breast tissue damage, and that an ideal diagnostic tool has yet to be found, complete mass
extirpation might be the treatment of choice. The aim of the study was to present our clinical experience
in treating children with breast masses.

Methods A retrospective review (2011-2018) of patients treated for breast tumors at the Institute for
Child and Youth Health Care of Vojvodina in Novi Sad was conducted.

Results In this study 29 girls (mean age 15.8 + 1.8) were included. The majority of masses were located in
the upper outer (27.6%) or lower inner (24.1%) breast quadrant. The mean mass diameter was 39.7 mm.
It has been observed that the mean mass diameter in the group of girls with positive family history for
breast diseases was significantly lower (p < 0.05) than in those with negative family history (27.5 vs. 43.2
mm). There were no proven malignant tumors and all tumors have been completely extirpated. The
mean postoperative stay was 1.5 + 1.02 days.

Conclusion An appropriate radical operative technique dependent on mass size and localization is still
the “gold standard” for treating breast masses in pediatric patients. Cooperation with experts in the
field of oncologic breast surgery enables implementing these operative techniques in clinical practice

of pediatric surgeons.

Keywords: breast fibroadenoma; phylloid breast tumor; surgery; children

INTRODUCTION

When a breast mass (lump) is detected, the
most feared cause is breast cancer. Fortunate-
ly, malignant breast tumors are quite rare in
children. When breast tumors are presented in
adolescent girls, they commonly include he-
matological (cutaneous T-cell lymphoma) or
metastatic diseases, chest wall malignancies,
post radiation breast cancer, sarcoma, primary
breast cancer (invasive secretory carcinoma),
and hereditary breast cancer (Cowden syn-
drome) [1, 2]. However, in the majority of pa-
tients the first causes of the lump to consider
are benign tumors such as fibroadenoma [3].
The mass is most commonly found in the up-
per outer breast quadrant [4]. In 85-90% of
cases, breast fibroadenoma is unilateral, but
bilateral presentations as well as tumor multi-
plicity may be observed as well [5].

Clinically, breast fibroadenoma may be com-
pletely asymptomatic. However, during physi-
cal examination they usually present as smaller
or bigger rubbery, painless breast masses, and
freely mobile under the skin. Because of their
mobility, these tumors are often called “breast
mice tumors” [5].

Histologically, fibroadenoma consist of poly-
clonal epithelial and stromal cells. Therefore
are considered to present hyperplastic mass-
es, whose occurrence might be related to an

aberrant maturation of the breast tissue [3, 6].
Tumor development is believed to be caused by
MED]I2 (mediator complex subunit 12) exon 2
somatic mutation [3].

Different radiological modalities may be
used for assessment of breast diseases. MRI
(magnetic resonance imaging) provides precise
images without exposing patients to radiation,
but its efficacy and accuracy in children with
breast tumors has not been established yet. The
modality of choice for the majority of pediat-
ric patients may be ultrasound (US) [2, 7]. This
diagnostic tool is capable of providing multiple
images during a follow-up period, without a risk
of causing any harm to a patient. In addition,
younger patients are not candidates for mam-
mography, due to a predominantly glandular
breast configuration and known dangerous ef-
fects that radiation exposure may cause. Fibro-
adenoma observed under US presents as oval or
round well-circumscribed hypoechoic masses
with variable posterior acoustic alteration, and
heterogeneous or homogeneous internal texture.
These tumors are either avascular or with mildly
increased blood flow on Color Doppler [7].

There are two subtypes of breast fibroad-
enoma: simple and complex. Tumor might be
considered complex if it contains at least one of
the following characteristics: epithelial calcifica-
tions, apocrine metaplasia, sclerosing adenosis,
or cysts larger than three millimeters. Precise
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guidelines for making ultrasonographic distinction between
simple and complex ones have not been established yet. This
is clinically important, knowing that their behavior is quite
different. Simple breast fibroadenoma is not associated with
increased risk of developing breast cancer. Also, these tu-
mors may remit spontaneously up to 10%. Therefore, con-
servative management may be feasible in many cases [4, 8].
On the other hand, patients with complex fibroadenoma
are believed to have 3.1 times higher chances for developing
breast cancer compared to general population [9].

Masses that are solid, non-mobile, enlarging, tender,
fixed to overlying skin or nipple-areolar complex, and/
or associated with axillary or supraclavicular lymphade-
nopathy should be suspected for malignancy [4]. A risk
factor for developing breast cancer in young patients may
be radiation exposure during breast development. When
it occurs, breast cancer in these patients tends to be of the
secretory variety, with less metastatic potential [10].

Another type of tumor, which might clinically appear
as fibroadenoma is phylloid breast tumor. It consists of the
same cell types as fibroadenoma, but with stromal (con-
nective) tissue predominance, as well as cellular atypia in
some forms [11].

Clinically similar to these tumors, but often presented
with serous or sero-sanguinous nipple discharge is intra-
ductal papilloma. This tumor represents a benign prolif-
eration of ductal epithelium. On US it can be seen as an
echogenic intraductal mass with internal vascularization
on Doppler imaging. In some cases, ductal dilatation may
be observed as well [12].

It is sometimes hard to choose a proper therapeutic
management for breast masses in young patients. Firstly,
the risk of a malignant disease must be estimated. How-
ever, only 0.02% of surgically removed pediatric breast
masses are proven malignant [10]. There are some factors
in patient’s history, which may indicate if observed mass
requires specific attention, in order to exclude potential
malignancy. The most important one is family history of
breast cancer [13-16]. Patients with a clinical history of
chest radiation (for example for childhood Hodgkin’s dis-
ease) should also be carefully examined, due to the rela-
tively high rates of breast cancer [17].

Considering specific (predominantly glandular) breast
structure in adolescent girls, iatrogenic damage to the de-
veloping breast tissue must be avoided as much as pos-
sible. In addition, generalized anxiety over having a breast
lump, as well as cosmetic changes that may occur might be
significant factors when determining appropriate manage-
ment for young patients [4, 18].

Potential malignancy of tumor mass might be deter-
mined using less invasive techniques such as fine needle
aspiration (FNA). It has recently been proven that this
technique may not help making a precise differentiation
between a fibroadenoma and phyllodes tumor, therefore
it is not required [9, 19].

Considering that some of these tumors have a potential
for rapid growth, and breast glandular tissue damage, as
well as that an ideal diagnostic tool has not been found
yet, complete mass extirpation might be the treatment of
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choice [19]. Breast masses in children and adolescents re-
quire particular attention, both before and after surgical
intervention. Of course, much more attention is paid if
tumor is histologically proven complex fibroadenoma or
breast cancer. On the other hand, some authors advocate
that in benign diseases, such as simplex fibroadenoma, after
tumor extirpation follow-up is not necessary any more [9].

The aim of the study was to present our clinical expe-
rience in treating children with breast masses, as well as
to compare treatment options and outcomes with results
recently published in studies worldwide.

METHODS

This retrospective review of patients, treated for breast tu-
mors between 2011 and 2018, was done in accord with
standards of the institutional Committee on Ethics. All
patients were diagnosed and treated at the Clinic of Pedi-
atric Surgery, Institute for Child and Youth Health Care of
Vojvodina, in Novi Sad. Diagnoses were made by taking
history, performing physical and expert US examinations
(routinely performed at the Diagnostic Imaging Center,
Oncology Institute of Vojvodina, Sremska Kamenica). All
extirpated masses were analyzed histologically at the Oncol-
ogy Institute of Vojvodina in Sremska Kamenica, as well.

Recorded data were analyzed using Microsoft Office
Excel 2007 and IBM SPSS Statistics for Windows, Version
23.0 (IBM Corp., Armonk, NY, USA). Data were described
using frequencies, percentages, means, standard deviations,
and bivariant correlations where appropriate. Between-
group differences were analyzed using the independent-
samples t-test. Calculated differences lower than signifi-
cance levels of 0.05 were considered relevant.

RESULTS

In this retrospective chart review, 29 girls aged between
nine and 18 years (mean age 15.8 + 1.8) were analyzed
(Table 1).

The majority of masses were located in the upper outer
(27.6%) or lower inner (24.1%) breast quadrant. In 13.8%
of participants, the tumor was in lower outer quadrant.
Masses in both upper or in both lower quadrants were
observed in 6.9% of patients each (Figure 1).

The mean mass diameter was 39.7 mm (range 10-70
mm) (Table 2). In 10 patients, tumors were equal to or
larger than 50 mm in diameter.

The breast mass was painful in 34.5% of participants
(Figure 2). There was no difference (p > 0.05) in diameter
between painful and painless breast masses (Tables 3 and 4).
One girl with a painful mass was diagnosed with phylloid
breast tumor, while in others fibroadenoma was proven.

There were no verified malignant tumors. Of all patients
analyzed, just one was histologically proven with phylloid
breast tumor, while all the others had breast fibroadenoma.

In majority of patients (79.3%), family history was nega-
tive for breast diseases (Figure 3). It has been observed

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):571-577



Surgical treatment for breast tumors in children

Table 1. The age of patients analyzed in the study

Parameters n Minimum | Maximum Mean Std. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error
Age 29 9 18 15.8 1.8 -2.1 0.4 6.8 0.8
Table 2. The breast mass size in our patients
n Minimum | Maximum Mean Std. Deviation Skewness Kurtosis
Parameters . . . . o o o
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic
mass diameter (mm) 27 10 70 39.7 16 -0.5 0.5 -0.8 0.9
<l [ [H[e] -
- OLoa painless
0,
i OLaa M painful
Osa
Hu
[:lUIQQQ 34,48%
Huoa
Ox

Figure 1. Localization of the mass in the breast

LIQ - lower inner quadrant; LOQ - lower outer quadrant; LQQ - both lower
quadrants; SA - subareolar; UQQ - both upper quadrants; UIQ — upper inner
quadrant; UOQ - upper outer quadrant; x - missing data

M negative family history
[DBreast fioroadenoma
M Breast carcinoma

Figure 3. Family history of breast tumors

Table 3. The mean mass diameter at presentation in patients with
pain and in those without it

Parameters Pain n | Mean S.t d'. Std. Eror
Deviation Mean
. Painless | 17 | 39.7 15.8 3.8
Mass diameter (mm) -
Painful | 10 | 39.7 17.05 54

Figure 2. Pain presentation in our patients

that the mean mass diameter in the group of girls with
positive family history for breast diseases was significantly
lower (p < 0.05) than in those with negative family history
(27.5 mm vs. 43.2 mm) (Table 5 and 6).

Tumors have been completely surgically extirpated
in all patients. The mean postoperative hospital stay was
1.5 + 1.02 days (range 1-5) (Table 7).

During the postoperative follow-up period (seven
months - seven years) only one recurrent tumor was ob-
served, 10 months after the initial operation of phylloid
tumor. Histology confirmed diagnosis of fibroadenoma.

DISCUSSION

Fibroadenoma is quite common during reproductive pe-
riod, approximately 25% of women, while incidence in
adolescent girls is approximately 2% [5, 18]. These tumors
may occur at any age, but the peak incidence is reported
in the second and third decade [18, 20]. In our study, the
mean age of patients was 15.8 years old (range 9-18).

Table 4. Comparison of mass diameters in patients with painful and painless breast masses

Levene's Test

for Equality t-test for Equality of Means

of Variances
Parameters 95% Confidence

| si 5 of Sig. Mean | Std.Error Interval of the
9. (2-tailed) | Difference | Difference Difference
Lower Upper

Mass Equal variances assumed 0.2 0.7 | 0.001 25 0.99 0.006 6.5 -13.3 134
diameter (mm) | Equal variances not assumed 0.001 | 17.8 0.99 0.006 6.6 -13.9 13.9
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Table 5. The mean mass diameter in patients with positive family history of breast diseases and in those without it

Joki¢ R. et al.

Parameters Family history n Mean Std. deviation Std. error mean
. Negative 21 43.2 14.6 3.2
Mass diameter (mm) —
Positive 6 27.5 154 6.3

Table 6. Difference in the mean mass diameter in patients with positive family history of breast diseases and in those without it

Levene's Test
for Equality
of Variances

t-test for Equality of Means

PRI sig Mean Std. erro 95% confidence interval
. i r ;
: . of the difference
; Sl C df (2-tailed) | difference difference
Lower Upper
Mass diameter | Equal variances assumed 0.01 09 | 23 | 25 0.03 15.7 6.8 1.6 29.8
(mm) Equal variances not assumed 22 | 78| 0.06 15.7 7.06 -0.7 32.04
Table 7. Days spent in hospital after the surgery
n Minimum | Maximum | Mean | Std. deviation Skewness Kurtosis
Parameters . . T . . o .
Statistic | Statistic Statistic | Statistic Statistic Statistic | Std.error | Statistic | Std.error
Postoperative stay (days) 29 1 5 15 1.02 2.2 0.4 4.6 0.8

Figure 4. Giant breast fibroadenoma extirpation

Taking into account that these tumors are estrogen de-
pendent, their extremely rare occurrence in prepubertal
girls, as well as their increased growth in periods when
estrogen levels are high, such as in puberty, pregnancy or
lactation may be explained [8]. In pubertal girls, estrogen
provides growth of lactiferous ducts, whereas progester-
one stimulates differentiation of lobules and alveoli. Breast
development may be clinically stratified into five Tanner
stages. These clinical stages have their own specific US ap-
pearance, and must not be mistaken for breast tumors [2].

Various normal anatomical structures might clinically
appear as breast tumors, such as normal lymph nodes,
breast bud asymmetry, prominent osseous structures (chest
wall deformities or Poland syndrome). Physiological breast
development might also be disturbed. As a result, ectopic
breast tissue may be found, usually along the so called
“milk line”. If breast tissue fails to involute during male
development, in pubertal boys’ gynecomastia may occur.
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In literature, it is reported in up to two thirds of boys aged
10-13. In our study, there were no boys analyzed.

Non-neoplastic breast lesions are relatively common
in children, and these include breast hematomas, cysts,
galactoceles, and abscesses [2].

Despite all these possible etiological factors, the most
important causes of breast masses to consider are neo-
plastic lesions, benign and malignant. All but one patient
(phylloid breast tumor) in our study had benign breast
diseases (fibroadenoma).

In current literature, the most common localization of
breast tumors is reported to be in the upper outer quadrant
of the breast, probably due to the highest concentration
of glandular tissue in this area [4]. In our study, besides
previously mentioned location, we found a large number
of masses located in the lower inner breast quadrant.

Considering that breast malignancies are quite uncom-
mon in children, as well as possibility of potential dam-
age to developing breast tissue, we emphasize “first do no
harm” in both diagnostic and therapeutic approaches [2].
For this reason, we have cooperated with our colleagues
from the Institute of Oncology in Sremska Kamenica,
whose experience in treating adult patients with breast
pathology is great. Besides that, precise and gentle surgi-
cal technique enabled us to preserve noble glandular breast
tissue and leave it undamaged.

US is the modality of choice for diagnosing breast dis-
eases in majority of pediatric patients, and BI-RADS (Breast
Imaging Reporting and Data System) lexicon is the gold
standard for describing and stratifying these masses. Us-
ing this lexicon, seven different groups of masses (labeled
0-6) can be described. Masses categorized as BI-RADS 4
or above are suspicious for malignancy [2]. Characteristics
considered as possible indicators that one mass is not a
fibroadenoma (but e.g. phylloid tumor) include maximum
diameter greater than 4 cm, irregular borders, and hetero-
geneous echogenicity with intralesional cystic areas [21].
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The mean tumor diameter in our study was 39.7 mm
(range 10-70 mm). Fibroadenoma size usually ranges from
a few millimeters to a few centimeters. Rarely, these tumors
may cause enormous and/or rapid breast enlargement. If
tibroadenoma larger than 50 mm in diameter or replaces
at least 80% of the breast, it is named giant fibroadenoma
[19]. Giant fibroadenoma that present in adolescent pa-
tients are called juvenile fibroadenoma [9]. It occurs in ap-
proximately 4% of all adolescents with breast mass and was
present in 10 of our patients (37%) [21, 22, 23]. For juvenile
tibroadenoma, which are symptomatic or rapidly growing,
prompt surgical excision is appropriate. When complete
excision of this tumor is performed, specific reconstruc-
tive techniques might be required [4]. Although one of
the members of our surgical team was a plastic surgeon,
none of our patients needed reconstructive breast surgery.

Fibroadenoma is known to present as smaller or bigger
“rubbery”, painless masses, freely mobile under the skin
[2, 4, 5]. Despite that, 34.5% of our patients reported that
the mass was painful. Our patient who was diagnosed with
phylloid breast tumor was complaining of pain. This find-
ing requires further investigation, in order to determine
factors that might affect variances in clinical presentation
of different types of breast tumors.

Phylloid breast tumor (cystosarcoma phyllodes) is
quite a rare neoplasm, accounting for less than 0.5% of
all breast tumors in all age groups. High local recurrence
rate as well as sometimes-malignant potential signifies its
importance [11, 24, 25]. Phylloid tumors of the breast can
be usually classified as benign, borderline, or malignant
[11]. In literature, benign forms have local recurrence
rate in approximately 20% of cases; borderline in 14-25%,
while malignant forms approximately 14-40%. Malignant
phylloid breast tumors might cause metastatic disease in
approximately 9-27%. Metastatic potential of borderline
phylloid tumor is not certain, but few cases have been re-
ported [11].This is the reason why all extirpated masses
were histologically analyzed at the facility which is highly
experienced in this pathology.

It is clinically hard to determine a clear difference be-
tween breast fibroadenoma and phylloid tumor. Masses
that grow fast, as well as large masses are under suspicion
of phylloid tumors. There are authors who suggest that
every breast mass larger than 30 mm should be consid-
ered as phylloid tumor [21]. Larger tumor size and posi-
tive resection margin are well known to be risk factors for
local tumor recurrence. Recurrence tumor can be lower
or the same grade as the initial one, but in majority of
cases, tumors with a more aggressive growth and enhanced
malignancy are found on recurrence [26, 27, 28]. In our
study, a girl that had been operated for phylloid tumor
had a recurrent tumor 10 months after thr initial surgery.
Histology tests confirmed fibroadenoma.

In the majority of girls included in the study, family his-
tory was negative for breast diseases. One girl (3,4%) had
a positive family history for breast fibroadenoma, whereas
another five girls (17.2%) had a breast cancer in their fam-
ily history, which makes a total of six patients (20.6%) with
known breast diseases in their families. In literature, posi-
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tive family history for breast diseases is reported in ap-
proximately 8.6-24.4% of patients with breast masses [29].

Several genes, such as TP53 (tumor suppressor pro-
tein 53), BRCA1 and BRCA2 (breast cancer genes), PMS2
(post meiotic segregation increased 2 protein), NFI (neu-
rofibromin protein 1 gene), APC (adenomatous polyposis
coli gene), RBI (retinoblastoma associated protein 1) and
AMLI (acute myeloid leukemia protein 1 gene) are proven
to be associated with breast cancer occurrence in some
families [13-16].

The mean tumor diameter at presentation in group of
girls with positive family history for breast diseases was sig-
nificantly lower than in those with negative family history
(difference was approximately 15 mm). Possible explana-
tion might be in increased awareness of breast pathology
among girls who have a relative with breast tumor, as well
as their justified fear of developing cancer themselves.

Choosing an appropriate management for breast tumors
in young patients is a challenge. Some authors advocate
that probably benign masses up to 30-40 mm in diameter
might be safely followed-up, except when they have ten-
dency of rapid growth or cause significant clinical symp-
toms. These authors suggest that masses larger than 50 mm
must be biopsied [2]. However, biopsy is not as harmless
as it might appear, and iatrogenic damage of developing
breast tissue has been reported [30]. On the other hand,
there are also authors who believe that tumors sized 30
mm should be considered as phylloid breast tumors and
surgically treated [21]. There is also important difference
whether the breast fibroadenoma is simple or complex.
Simple fibroadenoma may resolve spontaneously in up
to 10% of cases, therefore may be treated non-operatively
[4, 9]. However, in specific cases when these tumors cause
anxiety in a patient and/or patient’s family, complete extir-
pation may be appropriate treatment [4, 18, 30].

Operative technique depends on the mass size and lo-
cation, but complete tumor resection should be the main
goal. In cases when phylloid tumor is proven (ex tempore)
or suspected, RO resection should be done due to its pos-
sible recurrence, rapid growth, and/or metastasis [9, 11].
In all our patients, tumors have been completely surgically
removed.

The optimal incision site (circumareolar or inframa-
mmary) which minimizes visible scarring is not always
possible. When tumor location is further from the areolar
border, its resection may be performed through curvilinear
or semilunar incisions directly over the mass [4]. When
treating giant fibroadenoma in young girls, it is important
to make a proper reconstruction of the remaining tissue,
in order to keep the breast shape acceptable. This also in-
cludes preserving the nipple-areolar complex in proper
place, achieving the best possible aesthetic result, as well as
enabling lactation in a regenerative period. Healthy breast
tissue that had been compressed by expansive tumor lesion
might appear diseased, but it has been proven that this
tissue has potential of filling the void left after surgical
mass excision. This is the main reason why surgical breast
reconstruction is rarely required in young patients [19]. If
needed, the precise timing for reconstructive surgery has
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not been established yet, but some authors recommend
performing this operation minimally one year after the
initial treatment and after skeletal maturation [18, 30].
None of our patients required breast reconstruction due
to a complete restitutio ad integrum.

Our study had its limitations, mostly due to a small
sample size. Therefore, many mentioned interesting find-
ings should be checked in a larger number of patients. In
addition, future studies might consider mechanical trauma
as a possible etiological factor for developing breast tumor.
CONCLUSION
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XUpypLIKo neyerbe TYMOpa A0jKM Y AeYjeM y3pacTy

Papouua Joknh'? 3opaH PagoBaHoBuh??, JeneHa AHTUR'?, AnekcaHpap Komapuesuh'? MBaHa Jlykuh'? VBaH Bapra'?
MHcTUTYT 33 3gpaBCTBEHY 3aWWTHTY feLle 1 omnaguHe BojsoauHe, KnuHuka 3a geujy xupyprujy, Hosu Cag, Cpbuja;

2MHcTUTYT 3a oHKonorujy BojsoguHe, Cpemcka Kamenuua, Cpbuja;

3YHueepauTet y HoBom Cagy, MeguumHckm dpakyntet, Hosu Cag, Cpbuja

CAMETAK

YBog/Line GnbpoaseHomu, ycies CBOje N3pasuTe NOKpeT/bU-
BOCTY 3BaHU 1 ,MULLEBU [OjKe", Hajuelwhn cy Tymopwu ojke y
JeyjeM y3pacTy. Y3eBLm y 063Up UntbeHuLe Aa TYMOpU fojKe
MOTY CBOjUM PacToM fia pemeTe Pa3Boj heHOT HOPMaJTHOT XJ1e3-
[aHor TKMBa 1 Aa He MOCTOj1 nAeanaH HauvH 3a AnjarHocTu-
KOBatbe OBMX TYMOpPa, ONepaTnBHO Jieyetbe ca KOMMIETHOM
peceKLMjoM NpeACTaB/ba ,3M1aTHU CTaHAaPA" Y Tepanuju.
Linb oBe cTyauje je pa npuKaxe KNMHUYKO NCKYCTBO KNnHMKe
3a geyjy xvpyprujy y Hosom Cagly y neuerby oBe natonoruje.
MeTtope VcTpaxmBatbe je KOHUMNMPaHO Kao AeCKPUMTABHO-
peTpocneKTVBHa CTyAmnja. AHanusmpaHe cy bonecHuLe neyeHe
0f Tymopa A0jKu Ha VIHCTUTYTY 3a 34paBCTBEHY 3alUTUTY AeLe
1 omnagmHe BojsoanHe y Hosom Capy y nepuogy 2011-2018.
roguHe.

Pesyntatu Ctygujy umHm 29 6onecHuLa, NpoceyHe CTapocTm
15,8 £ 1,8 rognHa. BehinHa Tymopa je no3nuMoHnpaHa y roptem
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cnorbalurbem (27,6%) 1 forbeM yHyTpaLutbeMm (24,1%) KBagpaHTy
pojku. Tymopm cy 6unv npoceyHor npeyHuka 39,7 mm. YouyeHo
je Kako cy Kop 6onecHMLa ca NO3UTUBHOM NMOPOANYHOM aHaM-
He30M y npaBLiy TyMopa ojKe TyMopy 61nm Mambx AMMeH3uja
y nopehetby ca oHUM Kofi 6onecHu1La ca HeraTBHOM NOPOANY-
HOM aHamHe30M (27,5 mm y nopehery ca 43,2 mm). Y ctyanjn
Hunje 610 ManUrHUTeTa 1 KOA CBMX 6oNecHMLa HaunkbeHa je
TOTa/iHa eKCcTUpnalmja Tymopa. XocnuTanu3sauuja je y npoceky
M3HOCUNa jeAaH 1 Mo AaH.

3aK/byyvak Y 3aBYICHOCTY Of BE/IMUYMHE 1 NIoKanu3aLuje Tymo-
pa, ogroeapajyha pagukanHa onepauyja 1 farbe npefctas/ba
,3N1aTHY CTaHZapa” y neyerby Tymopa Aojke Kog peue. Capagha
Ce eKcnepTrMa 13 0651aCcTV OHKOJIOLLKe XUpypruje omoryhasa
Aa OBa naTosiormja MocTaHe pyTuHa y pay Aeyjux Xvpypra.

KmyuHe peun: pnbpoageHomm fojke; unogec Tymopu; one-
paTUBHO Neyetse; fella
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Pulmonary air leak syndrome in term and late
preterm neonates
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SUMMARY

Introduction/Objective Air leak syndrome is more frequent in neonatal period than at any other period
of life. Its timely recognition and treatment is a medical emergency. We present results of a tertiary medi-
cal center in treatment of air leak syndrome in term and late preterm neonates.

Methods Neonates born between 34th 0/7 and 41st 6/7 gestational weeks (g.w.) who were treated for
air leak syndrome in the Neonatal Intensive Care Unit of Mother and Child Health Care Institute, from
2005 to 2015 were included in the study. Antropometric data, perinatal history, type of respiratory sup-
port prior to admission, chest radiography, type of pulmonary air leak syndrome and its management,
underlying etiology, and final outcome were analyzed.

Results Eighty-seven neonates of an average gestational age 38.1 + 1.9 g.w. were included in the study.
The average birth weight was 3182.5 + 55.5 g. Fourty-seven (54%) were born by cesarean section and
40 (46%) were born by vaginal delivery. Prior to admission, 62.1% received supplemental oxygen, 4.6%
were on nasal continuous positive airway pressure, and 21.8% were on conventional mechanical ven-
tilation. Type of delivery did not significantly affect the appearance of pneumothorax, nor did the type
of respiratory support received prior to admission (p > 0.05). The majority (93.1%) had pneumothorax,
which was unilateral in 79%. The length of mechanical ventilation significantly affected the appearance of
pneumothorax (p = 0.015). Low Apgar score in the first minute and the presence of pneumopericardium
were significant factors predisposing for an unfavorable outcome.

Conclusion Improving mechanical ventilation strategies and decreasing the rate of perinatal asphyxia
in term and late preterm neonates could diminish the incidence of pulmonary air leak syndrome in this
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INTRODUCTION

Pulmonary air leak syndrome (PALS) comprises
several different clinical conditions resulting
from alveolar over distension and air leakage
outside the lungs. It appears more frequently
in neonatal period than in any other period of
life [1]. This is due to some particularities of re-
spiratory system and its physiology in neonates
(poorly compliant lungs, absence of collateral
ventilation, highly compliant chest wall, poor
respiratory reserve etc.) [2]. Frequency of PALS
is determined by gestational age, mode of deliv-
ery, underlying lung disease, therapeutic inter-
ventions, mechanical respiratory support [3-5].

The aim of the study was to present the fre-
quency, pathogenesis and treatment of PALS
in a group of term and late preterm neonates
treated in a tertiary medical center. Risk factors,
clinical course and outcome of neonates treated
for PALS were also analyzed.

METHODS

We present a group of 87 neonates treated for
PALS in Neonatal Intensive Care Unit (NICU)
of Mother and Child Health Care Institute, Bel-

grade, from January 2005 to December 2015.
All patients were born between 34th 0/7 to 41st
6/7 gestational weeks (g. w.). The following data
were analyzed from medical records: gestation-
al age, birth weight, mode of delivery, Apgar
score, need for resuscitation and respiratory
support after birth, type of PALS (pulmonary
interstitial emphysema [PIE], pneumomedias-
tinum, pneumothorax, pneumopericadium),
clinical and radiographic findings, accompany-
ing disorders, mechanical ventilation (mode,
parameters and duration), treatment of PALS
(spontaneous resolution or chest tube drain-
age) and final outcome. the diagnosis was based
on a plain chest radiography. According to the
common hospital practice, if thoracic drainage
was indicated for treatment of pneumothorax,
chest tube was inserted by a pediatric surgeon.
Neonates who required mechanical ventilation
were ventilated using conventional mechani-
cal ventilation modes. The final outcome was
considered favorable if the patient recovered
and was discharged home without needing
supplemental oxygen. A patient’s death was
considered an unfavorable outcome.
Categorical variables were identified and re-
ported in percentage. Data were analyzed using
SPSS (Kolmogorov-Smirnov y? test for testing



the normal distribution, Pearson’s x* test for testing the
association of variables, Student’s t-test for testing the dif-
ference between groups, univariate logistic regression). A
p-value of < 0.05 was considered statistically significant.

The protocol and publication of the results were ap-
proved by the Ethics Committee of the Mother and Child
Health Institute of Serbia (number 8/10).

RESULTS

During the observed 10-year period, out of 3,484 neonates
hospitalized in the NICU, 91 were diagnosed with PALS,
which makes 2.6% of all hospitalized neonates. Four neo-
nates were born before 34 g. w. Since the study aimed to
analyze term and late preterm neonates, these four patients
were excluded and further analysis was based on 87 pa-
tients. Patients’ demographic characteristics are presented
in Table 1. The average gestational age was 38.1 £ 1.9 g.
w. The average birth weight was 3,182.5 £ 55.5 g. In
the late preterm subgroup, the average birth weight
was 2,791 + 441.9 g, while in the term subgroup it was
3,349 + 456 g. There is a statistically significant differ-
ence in birth weight in these two subgroups of neonates
(t=5.264; p < 0.001).

Mean Apgar score was 7.1 + 2.4 at the first minute and
7.9 + 2.1 at the fifth minute. There is a statistically signifi-
cant difference in Apgar score at the first and fifth minute
(t=6.700; p < 0.001). Apgar score significantly increased
at fifth minute.

Forty-seven neonates (54.1%) were born by cesarean
section, while 40 (45.9%) were born by vaginal delivery.
There is no statistically significant difference in the mode
of delivery (p > 0.005).

Type of respiratory support prior to admission to our
hospital and type of PALS neonates developed are pre-
sented in Table 2.

On admission to the NICU, 77 (88.5%) neonates had
pathological auscultatory findings on chest auscultation,
61 (70.1%) had signs of respiratory distress, and 53 (60.9%)
had tachypnoea.

Chest radiography was a part of the initial workup and
was described by an experienced radiologist as patholog-
ic in 85.1% of neonates, while in 14.9% it was described
as normal. Signs of PALS were present in 45 (51.7%) of
patients. The distribution of PALS type on admission is
presented in Table 2.

In 10 patients there were signs of air leakage in more
than one thoracic cavity. The distribution of PALS type in
those 10 patients is presented in Table 3. Out of five patients
with pneumopericardium, one patient was symptom-free
and had only a thin continuous band of lucency encircling
the heart with no clinical significance, while four patients
had pneumopericardium along with pneumothorax. Three
out of five patients with pneumopericardium died.

In patients with pneumothorax, there was a complete
pneumothorax in 54 (66.6%) and partial pneumothorax
in 27 (33.3%) patients. Pneumothorax was unilateral in
64 patients, most commonly right-sided (60.9%). Patients’
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Table 1. Patients’ characteristics

Sex
Male 54 (62.1%)
p > 0.005
Female 33(37.9)
Gestational age at birth (g. w.)
370/7-416/7 61 (70/1%)
p < 0.005
340/7-370/7 26 (29.9%)
Mode of delivery
Vaginal 40 (46%)
- p > 0.005
Cesarean section 47 (54%)
Average birth weight (g + SD)
Term neonates 3,349 £ 456
p <0.001
Late preterm neonates 2,791 +£4419
Average Apgar score
1st minute 7124
- p <0.001
5th minute 7.9+2.1
Perinatal asphyxia
Present 57 (65.5%)
p < 0.005
Absent 30 (34.5%)

g. w. — gestational weeks

Table 2. Distribution of patients in regard to type of respiratory sup-
port and type of pulmonary air leak syndrome

Type of respiratory support

None 9(10.3%)
Oxygen 54 (62.1%)
nCPAP 4 (4.6%)
MV 19 (21.8%)
Type of PALS

PIE 3(3.4%)
Pneumothorax 81 (93.1%)
Pneumomediastinum 10 (11.5%)
Pneumopericardium 5(5.7%)

nCPAP - nasal continous possitive airway pressure; MV — mechanical ven-
tilation; PALS - pulmonary air leak syndrome, PIE - pulmonary interstitial
emphysema

Table 3. Distribution of pulmonary air leak syndrome type in patients
with air leakage in several thoracic cavities

Types Pt1|Pt2|Pt3|Pt4|Pt5|Pt6|Pt7 |Pt8|Pt9|Pt10
PIE X X X
PM X X X X X
PT X | X | X | X | X | X | X | X ]| X
PP X | X | X X X
Final

+ |+ |+ |+ |+ - - + - +
outcome

Pt - patient, PIE - pulmonary interstitial emphysema; PM - pneumomedias-
tinum; PT — pneumothorax; PP — pneumopericardium; “+" - recovered and
discharged home without supplemental oxygen; “-* - deceased

distribution in regard to pneumothorax type and its resolu-
tion is presented in Table 4.

Spontaneous resolution of pneumothorax was observed
in 31% of patients, while 69% needed thoracic drainage.
Median thoracic drainage length was four days (range 1-14
days). Median thoracic drainage in patients with unilateral
pneumothorax was four days (1-14 days), while it was six
days (1-13 days) in patient with bilateral pneumothorax.
There is a statistically significant difference in the length
of thoracic drainage in regard to the type of pneumothorax
(U =195.5; p = 0.014). After the insertion of thoracic chest
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Table 4. Distribution of patients with pneumothorax in regard to its
type and resolution

Pneumothorax

Unilateral 64 (79%) right-sided 39(60.9%)
left-sided 25 (30.1%)

Bilateral 17 (21%)

Pneumothorax resolution

Spontaneous 25 (30.9%)

Thoracic drainage 56 (69.1%)

Table 5. The underlying etiology in patients with pulmonary air leak
syndrome

Underlying disease n
Perinatal asphyxia 57
TTN 24
MAS 18
Sepsis 15
Pneumonia 10
RDS 9
Complex CHD 4
ICH gr llI-IV 4
Multiple congenital anomalies 3

Fetal hydrops 1

TTN - transitional tachypnoea of newborn; MAS — meconium aspiration syn-
drome; RDS - respiratory distress syndrome; CHD - congenital heart defect;
ICH - intracranial hemorrhage

tube, the chest radiography showed pulmonary expansion
in 85% of patients, whereas 15% of patients needed tho-
racic tube revision.

During the ten year period of this study mechanical
ventilation (MV) was used to treat 726 neonates. Signs
of PALS appeared in 7.2% of all ventilated neonates. Of
87 patients analyzed in the study, radiographic signs of
PALS were present in 40.2% of patients who previously
did not receive MV. Most commonly used type of MV was
synchronized intermittent mandatory ventilation, which
was used in 81.5%, while intermittent positive pressure
ventilation was used in 18.5% of patients. During the study
period, high frequency ventilation was not available at our
hospital. The average length of MV was 3.8 £ 7.2 days.
In patients with spontaneous pneumothorax, the average
length MV was 1.9 + 2.9 days, whereas in those patients
with an underlying pulmonary disease who developed
pneumothorax in clinical course the average length of
MYV was 5.2 + 9.1 days. There is a statistically significant
difference in the length of MV in regard to an underlying
condition (U-test 543,5; p < 0.05).

The underlying etiology of patients with PALS is pre-
sented in Table 5.

Most of our patients (78.2%) had favorable outcome,
while 21.8% died. Univariant logistic regression model
showed that the variable associated with greater risk for
adverse outcome was lower Apgar score at the first minute
(p =0.001). The presence of pneumopericardium was at
the limit of statistical significance (p = 0.056). In group of
patients with an unfavorable outcome 63.1% neonates had
severe perinatal asphyxia, 26.3% MAS and PPHN, 26.3%
had sepsis and/or pneumonia. There were 21% neonates
with intracranial hemorrhage (ICH), 21% with complex

‘ DOI: https://doi.org/10.2298/SARH180411081M

Markovi¢-Sovtic¢ G. et al.

congenital heart disease (CHD), 15% with congenital
anomalies (e.g. Sy Pierre-Robin, polycystic renal dyspla-
sia, tracheoesophageal fistula) and one patient with severe
nonimmune fetal hydrops.

DISCUSSION

Pulmonary air leak syndrome appears more commonly in
the first month of life than in any other period of life. The
overall incidence is estimated to be about 1% of all neo-
nates, although only 10% of patients are symptomatic [1,
3, 6]. It is more common in premature neonates, because
of the increased incidence of respiratory distress syndrome
(RDS) and need for MV. Pneumothorax is by far the most
common type of PALS.

More than two-thirds of all premature labors occur be-
tween 34 0/7 and 36 6/7 g. w. [7]. This group of neonates,
referred to as “late preterm’, stands somewhere between
term, mature neonates and those extremely premature,
whose prematurity caries well-known risks and long-time
complications. This group of neonates experience signifi-
cantly more morbidity than infants born at term [7, 8]. It is
known that these patients have increased incidence of RDS,
transitional tachypnoea of newborn (TTN), meconium as-
piration syndrome (MAS) with/without persistent pulmo-
nary hypertension of the newborn (PPHN), hypoglycemia,
hyperbilirubinemia. When prolonged premature rupture
of membranes occurs between 34th and 37th g. w., corti-
costeroids are not used for fetal lung maturation [7]. An
updated Committee Opinion from the American College
of Obstetricians and Gynecologists (ACOG), published
in August 2017, expands antenatal corticosteroid recom-
mendations to support betamethasone administration to
women at high risk for late preterm birth (34th 0/7 — 36th
6/7 weeks) [9]. This is an important point since there is a
significant incidence of RDS and TTN in neonates born
at this gestational age. It will be of clinical interest to fol-
low the incidence of respiratory problems in this group of
neonates in the following years, as we expect it to decrease
with the latest update of ACOG recommendations.

In the absence of spontaneous initiation of delivery,
there is a lack of multiple hormonal changes, in the fetus
and the mother, which induce lung maturation and fetal
lung fluid clearance [7, 8, 10]. Thus neonatal adaptation
to extrauterine life is more difficult, respiratory physiol-
ogy is changed and the incidence of RDS and TTN is
increased, along with its possible complications, such as
PALS, respiratory insufficiency, and pneumonia [8]. It is
well documented that delivery by cesarean section is as-
sociated with increased risk for pneumothorax, regardless
gestational age, especially in the absence of spontaneous
initiation of delivery [11]. The fact that there is no sig-
nificant difference in the mode of delivery in our group
of neonates and that there is as much as 54% neonates
were delivered by cesarean section is probably due to the
fact that all neonates treated in our hospital are transfers
(there is no maternity within hospital), so the structure
of patients is random.
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Higher birth weight carries greater risk of spontaneous
pneumothorax in term neonates [12]. This is probably be-
cause larger neonates are more commonly born by inter-
ventional delivery (vacuum or forceps) and interventions
are used prior to complete clearance of lung fluid. During
the first few breaths uneven distribution of transpulmo-
nary pressure might precipitate pneumothorax. In our
study group, we showed a statically significant difference
in birth weight between term and late preterm subgroup
of neonates.

It was noticed in the late 70s that primary spontaneous
pneumothorax appears more often in term and postterm
neonates, especially in the presence of perinatal asphyxia,
difficult and prolonged vaginal delivery, resuscitation after
birth, presence of blood in airways, meconium in the air-
ways at first aspiration after birth [13]. Therapeutic mea-
sures such as bag and mask ventilation in delivery room
and resuscitation are well known risk factors for PALS [14].
Most patients with primary spontaneous pneumothorax
do not have symptoms or have only mild symptoms and
require no treatment. In clinical practice, the majority of
these neonates are managed by supplemental oxygen. Most
of our patients (62.2%) received oxygenotherapy prior to
admission to our hospital. The signs of respiratory distress
in the maternity wards resulted in supplying oxygen as the
first step of respiratory support in these neonates. This
stands along with the fact that 70.1% of them had signs of
increased work of breathing and 60.9% were tachypnoeic.
A group of Canadian authors showed an interesting re-
sult that oxygenotherapy in term neonates with primary
spontaneous pneumothorax does not shorten the time to
its complete resolution [15].

Respiratory insufficiency occurs in late preterm and
term neonates as one of the complications of perinatal as-
phyxia [8]. In the most severe cases of perinatal asphyxia
chronic mechanical ventilation might be needed. In our
group of patients, 65.5% were diagnosed with perinatal
asphyxia.

Unfavorable outcome was observed in 21.8% of our
patients, which can be explained by high percentage of
patients with severe perinatal asphyxia and associated
conditions that increase the risk of death. In the group of
patients with unfavorable outcome, as many as 63% had
severe perinatal asphyxia. This result stands in favor of the
fact that a lot of effort must be put in preventing perinatal
asphyxia in developing countries, as this is an important
risk factor for both respiratory insufficiency, complications
but also for and an unfavorable outcome.

Several pulmonary diseases such as RDS, TTN, MAS,
pulmonary hypoplasia, pneumonia, increase the risk of
PALS [16, 17]. Some of these were the most common un-
derlying pulmonary diseases in our group of neonates, as
they are frequent respiratory pathology in neonates born
at term or late preterm gestation.

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):578-582

MV increases the risk for PALS. The use of surfactant in
prevention and treatment of RDS along with modern con-
cept of “gentle” MV significantly decrease the risk of PALS
during MV of a neonate [18]. The wide use of nasal con-
tinuous positive airway pressure (nCPAP) and nonivasive
ventilation diminishes number of neonates who require
intubation and conventional MV, thus decreasing the risk
of PALS. The use of high frequency ventilation in preven-
tion and treatment of PALS is attracting more attention of
neonatologists in the previous years [19]. Conventional
MV was the only MV mode available in our hospital for
most of the time during the ten-year period of this study,
so we could not compare the incidence of PALS in regard
to different respiratory support types.

Neonates with asymptomatic pneumothorax without
underlying pulmonary disease do not require specific
treatment. Needle aspiration with angiocatheter would be
an acceptable, less invasive but efficient treatment modal-
ity, especially in a patient with mild symptoms, but there is,
so far, only one small randomized trial to support its use
in neonates [20]. In 69% of our patients, pneumothorax
was treated by thoracic underwater drainage. The duration
of thoracic drainage was statistically significantly longer
in patients with pneumothorax due to an underlying dis-
ease, compared to those with spontaneous pneumothorax.
Other invasive procedures commonly used in children and
adults, such as video-assisted thoracoscopic surgery, are
not used in neonates [21].

Statistical analysis distinguished two factors which are
connected to an unfavorable outcome: low Apgar score in
the first minute and the presence of pneumopericardium.
We believe that the former result is of great clinical impor-
tance, as pneumopericardium is seen almost exclusively
in patients on mechanical ventilation, so its appearance
would demand increased vigilance of clinicians. We believe
that our results are to be interpreted in the context of our
study design which did not include the control group, so
the true incidence of PALS in a larger sample of neonates
could not be estimated.

CONCLUSION

Pulmonary air leak syndrome in neonates is a life-threat-
ening condition and a medical emergency that requires
prompt treatment. Wide use of surfactant in prevention
and treatment of RDS, modern concept of noninvasive
respiratory support and “gentle” mechanical ventilation
lead to an important decrease in the incidence of PALS. A
lot of effort should be put into perinatal asphyxia preven-
tion, as it is an important risk factor for PALS in the group
of term and late preterm neonates.
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NayhHW cMHAPOM Lypetba Ba3AyXa KoL TePMUHCKE U NpeATepPMUHCKE HOBOpOheHUYaam

TopaaHa Mapkosuh-CosTuf[, TatjaHa Hukonuh?, Anexkcanpap Costh'?, JeneHa Maptih'?, 3opuuia Pakorbaly’

"MHcTnTYT 33 30paBCTBEHY 3awWTUTY MajKe 1 feTeTa Cpbuje, [p Bykan Yynuh'’, beorpag, Cpbuja;
2KnuHuukn ueHTap Cpbuje, KnuHuka 3a ruHeKonorujy 1 akywepctso, beorpag, Cp6uja;

*Ynusepautet y beorpaay, MegnunHcku akyntet, beorpag, Cpbuja

CAXETAK

Yeop/Unm MNnyhHu ciHapom Lypetba Basgyxa je yelwhn y Heo-
HaTaJIHOM Y3pacTy Hero y 6110 KOM nepuogy X1BOTa U HEroBo
6naroBpemMeHo Npeno3HaBake U Neyerbe cnafa y HajxuTHuja
CTarba y MeauuyvHw. lMprikasyjemo pesyntate TepLujapHor Meau-
LIMHCKOT LIeHTpa Y neyvetby niyhHor criHApoMma Lypetba Basayxa
KoZ TEPMUHCKE 1 NpeaTepMUHCKe HoBOpoheHYaaw.

MeTtope Cryavjom cy obyxBaheHa cBa HoBopoheHuaa poheHa
n3mehy 34.0/7 n 41. 6/7 rectaupjcke Hefesbe Koja Cy TOKOM
nepuopa 2005-2015. neyeHa of nnyhHor cMHAPOMa Lyperba
Ba3gyxa Ha Ofe/betby HeOHaTaNnHe NHTEH3MBHE Here MHCTUTYTa
3a 34PaBCTBEHY 3aLITUTY Majke 1 feTeta Cpbuje. AHanmsupaHe
Cy aHTPOMOMETPUjCKe KapaKTepUCTUKE, MPUCYCTBO NeprHa-
TanHe achuKcuje, NpMMeHa 1 TUMN pecnmpaTopHe noTnope npe
npujema, pagrorpaduja rpygHor Kowwa, Tun niayhHor cuHapoma
Lypet-a Ba3fyXa, HaunH ieyetba, NprmapHa etronoruja 6one-
CTV 1 KOHaYaH 1cxon.

Pe3syntatn AHanun3upaHo je 87 HoBopoheHYaan npoceyHe
recraumjcke ctapoct 38,1 = 1,9 rectaumjckmx Hegesba, Mpo-
ceyHe nopohajHe TenecHe mace 3182,5 £ 55,5 g. tbux 47 (54%)
poheHo je Lapckrm pe3om, fok je 40 (46%) poheHo NprpogHUM
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nyTtem. [pe npujema, okcureHoTepanuja je NprMetbnBaHa Ko
62,1% HoBOpOheHYaau, Ha3anHW KOHTUHYNPaHWU MO3UTUBHM
Ba3fyLUHN MpUTMCaK KO 4,6%, a KOHBEHLMOHaNHa MexaHnyKa
BeHTUMauwja Kog 21,8% HoBopoheHuaaun. HauvH nopohaja kao
HV BPCTa pecnupaToHe NoTnope NprMernBaHe Npe nprjema
Y HEOHaTasHy HTEH3VBHY Hery HMUCY CTaTUCTUYKU 3HaYajHO
yTULany Ha nojasy 3HaKkoBa MniyhHor cMHapoMa Lypetrba Basay-
xa (p > 0,05). Hajeehv 6poj 6onecHviKa Mao je MHeYMOTOPaKC
(93,1%), Koju je Hajuewhe 6o jegHOCTPaHU (79%). dyxnHa
Tpajatba MeXaHNYKe BeHTUaLMje CTaTUCTUYKN je 3HaYajHO yTu-
Lana Ha nojasy nnyhHor cuHapoma Liypera Basgyxa (p = 0,015).
Hwv3ak nHaekc 6opoBatba No ANrapoBoj y NPBOM MUHYTY 1
NPpUCYCTBO NHeyMoneprKapaa cy npeankTmBHy dakTopm 3a
HenoBOJbaH KOHAYHU NCXOp Neyersa.

3aksbyyak [lobosbluakbe cTpaTeruje MexaHuyKe BeHTUnawyje v
CMatbee yyecTanocTi neprHatanHe achuKkcuje Kog TepMnHCKe
1 NMpeaTepMrHCKe HoBOpoheHYaAM MOrv 61 fia AoNpUHeCy
CMatbemy yyectanocty nayhHor cMHApoMa Lypera Basgyxa
y 0BOj rpynu 6onecHuKa.

KmbyuHe peun: nHeymoTopakc; HoBopoheHue; pecnipaTopHa
VHcyduLMjeHLMja; MeXaHMyYKa BeHTUNaLMja

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):578-582



DOI: https://doi.org/10.2298/SARH181106045)

UDC: 616-001.18/.19-02

ORIGINAL ARTICLE / OPUTUHAJTHN PA]

Predisposing factors for frostbite — a ten-year
retrospective study

Marko Jovi¢'?, Jelena Jeremic¢'?, Ivan Jovanovic', Aleksandar Lazarov?, Marina Stojanovic'?,
Marija Jovi¢*, Milan Jovanovi¢'?

'Clinical Centre of Serbia, Clinic for Burns, Plastic and Reconstructive Surgery, Belgrade, Serbia;
University of Belgrade, Faculty of Medicine, Belgrade, Serbia;

30RS Plastic Surgery, Belgrade, Serbia;

*University of Belgrade, Faculty of Organizational Sciences, Belgrade, Serbia

SUMMARY

Introduction/Objective Frostbite is a cold-induced injury of the tissue caused by the freezing of intra-
and extracellular water, and characterized by thrombosis and ischemic necrosis. Although individual,
socioeconomic, and environmental factors are all considered fundamental determinants of human health
in general, their role in the occurrence of frostbite remains largely unknown. The aim of this study was to
examine the associations among these factors and frostbite for patients in Belgrade, Serbia.

Methods We investigated a total of 24 patients that were hospitalized and treated for frostbites at the
Clinic for Burns, Plastic, and Reconstructive surgery, Clinical Center of Serbia, 2008-2017.

Results The majority (88%) of the patients were male, 58% were long-term alcohol consumers, 46% were
long-term smokers, and one patient was drug addict. Of the patients, 14 (58%) had no income and de-
pended on government support, 10 (42%) were employed in physical labor or work on the field, and three
(13%) of the patients were homeless. Of the 24 frostbite patients identified, deep frostbite accounted for
18 (75%), of whom 17 (70.8%) had an operative outcome. A majority of patients (42%) sustained frostbite
when the temperature was in the range of -5-0°C on the date of occurrence.

Conclusion The results of our study showed that individual, social, and environmental factors were im-
portant determinants of frostbite. Our results will contribute to existing evidence for risk factors related
to frostbite and will allow for comparisons across countries where these factors have been examined.

Keywords: frostbite; individual factors; socioeconomic factors; environmental factors

INTRODUCTION

Frostbite is a freezing cold thermal injury that
occurs when tissues are exposed to tempera-
tures below their freezing point, even above
freezing temperature if exposure is prolonged
[1]. Pathophysiology of frostbite can be divided
into four overlapping pathologic phases: pre-
freeze and freeze-thaw, which contribute to
direct cellular injury, and vascular stasis and
late ischemic phase, which can be described
as the carriers of the indirect cellular injuries.
The pre-freeze phase consists of vasoconstric-
tion and ischemia. Ice crystal formation and
cell disintegration are some of the hallmarks
of the freeze-thaw phase. Rewarming leads to
reperfusion, causing an inflammatory surge,
vascular leak, thrombosis, and embolization
that are characteristic of the freeze-thaw phase,
but they also largely overlap with the vascu-
lar stasis stage. The late ischemic phase results
from progressive tissue ischemia and infarction
caused by a cascade of events including inflam-
mation mediated by arachidonic acid [2-5].
In the past, frostbite was a leading cause of
devastating casualties in wars. More than 10%
of all American casualties were due to cold
weather-related injuries in World War II and
the Korean War. More than 15,000 amputations

for frostbite were performed by the German
army alone on the Russian front in the winter
of 1942 [6]. Recently, concern about frostbite
has grown because it has become more wide-
spread [7]. The prevalence of frostbite among
the civilian population increased mostly ow-
ing to an increase in the number of homeless
people, but also because of greater ease of air
travel, participation in winter sports, and more
ascents to high altitudes [7, 8, 9].
Predisposing factors for frostbite have been
described in many large epidemiological stud-
ies conducted worldwide [10, 11, 12]. Stud-
ies conducted in United States, Norway, and
Finland have linked frostbite to homelessness,
improper clothing, atherosclerosis, wound in-
fection, diabetes, smoking, and fatigue [13-16].
In Canada it was reported additional predispos-
ing factors related to frostbite, such as alcohol
consumption, smoking, psychiatric illness, ve-
hicular failure, drug misuse, and homosexual
intercourse [12, 17]. Recent studies have also
provided evidence that prevalence is the highest
between the ages of 30 and 49 [18, 19].
Although individual, socioeconomic, and
environmental factors are considered fun-
damental determinants of health in general,
factors predisposing to frostbite are less well-
known than previously thought [18]. Therefore,
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Figure 1. Frostbite of the hands

detailed studies are necessary to determine the predispos-
ing factors influencing frostbite [10, 12, 18]. Therefore,
we examined the associations among these factors and
frostbite for patients in Belgrade, Serbia. Specifically, we
surveyed records of the Clinic for Burns, Plastic, and Re-
constructive Surgery, Clinical Center of Serbia for people
admitted with frostbite in the period 2008-2017, and de-
termined its association with individual, socioeconomic,
and environmental factors. To the best of our knowledge,
predisposing factors for frostbite have never been exam-
ined in any epidemiological study in Serbia.

METHODS
Study population

The study protocol was approved by the Ethics Committee
of the Clinical Centre of Serbia, Belgrade, Serbia. The sample
comprised all patients admitted to the Clinic for Burns, Plas-
tic, and Reconstructive Surgery at the Clinical Center of Ser-
bia during the period 2008-2017 with frostbite as primary
or secondary diagnosis. A total of 24 patients were treated
during the period of this study. The data were collected from
the hospital discharge register. Each record contained infor-
mation on the patient’s sex, age, place of residence, employ-
ment, relationship status, primary or secondary diagnosis,
habits such as smoking, alcoholism and drug abuse, date and
place of occurrence of the injury, time between the injury
and medical examination, and the length of the hospital stay.
One patient was admitted two times for frostbite; only first
admissions were included in this research.

Climatic data

To represent the temperatures at which frostbite had
been sustained, we used the lowest daily temperature re-
corded by the closest weather station from the location
of the injury on the day of frostbite. Mean daytime tem-
peratures were classified in intervals -20--15°C; -15-10°C;
-10--5°C; -5-0°C; and 0-5°C.

‘ DOI: https://doi.org/10.2298/SARH181106045J
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Figure 2. Frostbite of the feet

Statistics

We used descriptive statistics. This method simply de-
scribed the basic features of the data.

RESULTS
Characteristics of the patients

A majority of the patients (88%) were male with the mean
age of 49 years. The mean age of the female patients was 47
years. Frostbite was found to be most common (54%) in
patients between 30 and 55 years of age. In 46% of the pa-
tients, frostbite was the only diagnosis, whereas 33% were
also diagnosed with mental disease, 13% were diagnosed
with cardiovascular disease, and 13% had other diagno-
ses such as diabetes mellitus, dementia, and hepatorenal
syndrome. A total of 58% were long-term alcohol consum-
ers, 46% were long-term smokers, and one patient (4,2%)
was a drug addict (Table 1). Of the 24 frostbite patients
identified, deep frostbite accounted for 18 (75%), of whom
17 (70.8%) had an operative outcome (Figure 1, Figure
2). Amputation occurred in 15 (62.5%) deep injuries and
debridement in two (8.4%).

A majority of patients (46%) had no income and de-
pended on government support. The percentage of patients
employed was 29%, usually doing physical labor or farm-
ing. Seven patients lived alone, five with families, and four
patients were homeless. In relation to the affected part of
the body, 15 patients had frostbite on the feet, six on the
hands, two on both the feet and the hands, and one patient
had frostbite on the hands as well as other parts of the
body such as ears and knees (Table 1). The average time
between the injury and medical examination was 12 days.
The average hospital stay was 36 days.

Frostbite and temperature

A majority of patients (42%) sustained frostbite when the
temperature was in the range of -5-0°C on the dates of

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):583-587
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Table 1. Sex, age, employment, comorbidities, habits, and affected
parts of the body

occurrence of the injury (Figure 3). Figure 4 summarizes
the climatic pattern and the number of cases per month.
The number of patients was highest in January (58%), high
in February (25%) and December (12%), and only one
case (4%) was seen in March. No patients reported the
presence of moisture or immersion of the exposed part of
the body to the cold.

DISCUSSION

The results of the study extended work on examining the
factors predisposing to frostbite by evaluating its associa-
tion with individual, socioeconomic, and environmental
factors. Our results were similar to those reported by oth-
ers in some respects. In our study, the majority of patients
abused alcohol, and the most severe cases of frostbite were
among alcoholics. This is in line with the results obtained
by Conway et al. [20], who noted that 27% of all frostbite
victims in Alaska were alcoholics. Likewise, Fabian et al.
[12] in a 10-year long retrospective study reported that
among the top risk factors for frostbite was alcohol abuse.

Our results showed that 33% of the patients suffered
from mental illness, generally mirroring previously find-
ings by Kappes et al. [21], who concluded that next to alco-
hol abuse, mental disorders were the most significant de-
terminants of extensive frostbite. Pinzur and Weaver [22]
who found that patients suffering frostbite had significant
discrepancies in the percentages of concomitant psychiat-
ric diseases compared with what had been expected. Simi-

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):583-587

Sex Number Percent 2
Female 3 13% 2 8
Male 21 88% s
Age é 4 l l
18-30 2 8% -
31-55 13 54% -
5+ 2 38% ‘ 5t00°C -110-5°C  -6t0-10°C  -11t0-15°C  -1610-20°C
Employment Temperature range
Employed 7 29% i . .
Unemployed 1 pren Figure 3. Injury occurrence according to temperature range
Retired 3 13%
Unknown 3 13% 16
Co-morbidities 14
Cardiological 3 13% £ 12
Mental lliness 8 33% g 10
Neurological iliness 3 13% 2 8
Habits E 6
Alcohol 14 58% “
Cigarettes 11 46% z
Dru95 1 4% gcember January February March
Affected part of the body Month of the year
I:and 165 ziz’ Figure 4. Injury distribution by month
eet ]
Hands & Feet 2 8%
Hands, ears & knees 1 4%

larly, recent studies have also shown that large numbers
of patients with frostbite have psychiatric illnesses [10].
The study has also revealed that the majority of pa-
tients were between 30-55 years old. In contrast, previ-
ous research has shown that frostbite is most common
among the elderly and young children [23]. Although this
grouping seems intuitively correct, recent epidemiological
studies have classified adults aged 30-49 years as the group
at high risk of frostbite [18, 24]. Moreover, past research
has indicated that males are more frequently affected by
cold-induced injuries than females, which is also consistent
with our results [10, 12, 18, 25, 26]. The incidents reported
in these studies are strongly related to these findings, as
males constituted a vast majority of subjects.
Furthermore, the results showed that the majority of
patients had no income and depended on government
support. This finding strongly correlated with many pre-
vious studies that have linked frostbite to poverty [22].
For example, according to Pinzur and Weaver [22], the
frostbite observed in urban areas in the United States typi-
cally occurred among the poor and homeless. Finally, in
our study, all patients had frostbite on the feet and hands.
These results are consistent with studies that revealed al-
most unanimous evidence that these anatomical areas were
most at risk of sustaining frostbite [10, 27, 28]. The feet
and hands are considered sites for 90% of frostbite-related
injuries, with the feet the most commonly affected [10].
Our results also showed that frostbite occurrence (42%)
was highest at temperatures -5-0°C. However, Juopperi et
al. [18] noted in their study in Finland that the incidence
of frostbite increased at temperatures below -15°C in Hel-
sinki. It is possible that as the average temperature in Serbia
in winter are higher than those in Finland, Serbians may
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not be aware of the effects of cold weather, consequently
they do not dress adequately, so they may be less qualified
at protecting themselves. Inadequate clothing has previ-
ously been confirmed as a risk factor for acquiring frostbite
in many studies [29].

Certain limitations of our results should be considered.
First, the study sample was a consecutive series of patients
attending only one clinic in Belgrade during the observed
period. The findings obtained in such settings cannot be
easily generalized. Second, we collected data from a small
number of patients that had been hospitalized, and did
not analyze data for patients from outpatient departments
who had small or superficial frostbite. But even in Finland,
where temperatures are very low in winter Koljonen et al.
[30] noted that cases of hospitalization for frostbite were
rare. Future work should include both hospitalized patients
and those in outpatient departments from all clinics for
burns, and plastic and reconstructive surgeries in Serbia.
Notwithstanding these limitations, the results of our study
showed that many factors determined frostbite in Serbia.
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CONCLUSION

This study was added to work that examined individual,
social, and environmental factors influencing frostbite.
Our data indicated that these factors were important deter-
minants of frostbite. This was noteworthy for several rea-
sons. First, our results contributed to existing evidence for
risk factors related to frostbite. Second, the results of our
study will allow for comparisons across countries where
these factors have been examined. Further, it will help us
better understand the issue and allow for greater aware-
ness of frostbite, especially among the public in Serbia and,
hopefully, will help prevent future cases. Finally, and more
broadly, the factors related to frostbite that were examined
provides researchers with additional tools for capturing the
evolution of, as well as differences and similarities among,
these factors at the global level.
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(DaKTOpM KOjM YTU4YY Ha HaCTaHaK CMP30TUHA — AeceToroguiliba PeTpoCneKkTuBHa

cTyamja

Mapko Josuh'?, JeneHa Jepemuh'? MeaH JoBaHoBuh', AnekcaHgap J1azapos?, MapuHa CrojaHoBuh'2, Mapuja JoBuh?,

MwunaH JoBaHoBuh'?

'KnuHnukn ueHtap Cpbuje, KnHyka 3a onekoTuHe, NNacTUUHY U PEKOHCTPYKTUBHY Xupyprujy, beorpap, Cpbuja;

2YHneep3uTet y beorpaay, MeanunHcku pakyntet, beorpag, Cpbuja;
30PC nnactuyHa xmpypruja, beorpag, Cpbuja;

*YHuBep3uTeT y beorpagy, ®akynTeT opraHu3aumoHux Hayka, beorpag, Cpbuja

CAXETAK

YBoa/LUnm CMp30TrHE Cy NoBpefe HacTane CMp3aBatbem
nHTpahenujcke n ekctpahenujcke TeYHOCTH Koje [OBOAM IO
Tpomb603e 1 Ucxemmjcke Hekpose. Mlako ce IMYHK, COLOeKo-
HOMCKY daKTopu, Kao 1 GakTopu cpearHe CMaTpajy BaXkHUM
[eTepMMHaHTaMa JbyACKOT 3paB/ba reHepaHo, hUXOB YTHLj
Ha CMP30TVIHE Y BENIMKOj MepWU je joLl YBeK Hermo3Har.

Linrs oBe cTyamje 610 je fa ce ucnuTa yTuLaj oBrx Gaktopa Ha
HacTaHak cMp3oTuHa y beorpapy (Cpbuja).

Mertogae Y 0B0j CTyawjui je y4eCTBOBAJO YKYMHO 24 6oNecHKa
XOCMUTany3oBaHa 1 neveHa Ha KnMH1umM 3a onekoTuHe, nnac-
TUYHY U PEKOHCTPYKTUBHY Xupyprujy KnnHnukor ueHTtpa Cp-
6uje, y nepuogy n3mehy 2008. n 2017. roguHe.

Pesynrtatu BehHa 6onecHuka (88%) 6unum cy mywkapuu,
58% 6onecHUKa 6vnu cy Ayroroauilb ankoxonuyapu, 46%
6onecHMKa 6unu Cy Byroroguilkm nyLwaym v jefaH 6onecHuK
je 6o 3aBrcHUK of apore. YeTpHaecT (58%) 6onecHuKa Huje
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MMaso NPYIXOAE 1 3aBUCUIIO je oA nofpLuke apxase, 10 (42%)
6onecHuKa cy 6unu GU3nYKM Uy NOSbONPUBPESHN PagHNLIK
1 7pu (13%) 6onecHuka cy 6una 6eckyhHnum. Og 24 ncnutu-
BaHa bonecHuKa fyboke cMp30TuHe je umano 18 (75%) wux,
of Kojux je 17 (70,8%) onepucaHo. Hajsehu 6poj 6onecHrka
(42%) 3apobuo je cMp30TUHE Kafa je TemnepaTypa Ba3fyxa
6vna nsmehy -5°C n 0°C.

3aksbyyvak Pe3yntati Haler ncTpaxuvBara nokasanu cy ga
VHAMBMAYaNHM GakTopu, couujantm Gaktopu, Kao 1 pakTopm
CpefuHe NpeAcTaB/bajy BaXHe AeTepMiHaHTe KO HacTaHKa
CcMp30TuHa. Hawwm pesyntatu gonpuHehe noctojehm goka-
31Ma 0 paKTOoprMa pM3nKa Koju ce OfHOCE Ha CMP30OTHHE 1
omoryhurhe nopehera y 3em/bama y Kojrima cy oBu GpakTopu
UCTNTVBAHN.

KrbyuHe peun: CMp30TVHE; IMYHN HAKTOPHU; COLIMOEKOHOMCKM
dakTopu; dakTopu cpearHe
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SUMMARY

Introduction/Objective In this study, the effects of applied anesthetic techniques were investigated in
a retrospective analysis of obese patients and those with normal body mass index undergoing in vitro
fertilization, using bispectral index as an indicator of anesthetic depth.

Methods In total 116 patients with normal body mass index were allocated to group N. Another 116
patients with body mass index > 30 kg/m? were allocated to group O. Anesthetic protocol comprised
midazolam for premedication, diclofenac for pre-emptive analgesia, propofol for induction and main-
tenance, alfentanil for analgesia, suxamethonium for muscle relaxation. We recorded and compared the
monitored parameters using t-test and x?test.

Results Procedure duration and recovery time were significantly longer in O group (p < 0.01). Thereis a
statistically significant difference (p = 0.000181) in the number of patients requiring mechanical ventila-
tion after induction of anesthesia. Propofol consumption was significantly higher (p < 0.0001) in O group
(2.7 £ 1.6 mg/kg) as compared to group N (2.1 + 0.4 mg/kg). The incidence of postoperative nausea and
vomiting was observed in six patients in N group (5.17%) and nine patients in O group (7.76%). Pain in-
tensity was found higher in group O compared to group N (p < 0.0001). Assessment of patients’sedation
using verbal scale reported no statistically significant difference between N and O groups (p = 0.2548).
Conclusion Induction and maintenance of anesthesia in obese patients results in increased consumption
of propofol and the need for muscle relaxation. The statements of the patients who underwent the pro-
cedure under intravenous propofol and alfentanil serve as the best recommendation for clinical practice.
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INTRODUCTION

In vitro fertilization (IVF) is an assisted repro-
ductive technology characterized by letting the
fertilization of male and female gametes (sperm
and egg) occur outside the female body, in the
laboratory; created embryos are then trans-
ferred into the woman’s womb. Stages in IVF
procedure are as follows:

- Indications for IVF and preparation for

treatment,

- Ovulation induction and monitoring,

- Oocyte retrieval,

- Insemination and fertilization,

- Embryo-transfer.

The role of anesthesiologist is associated
to the phase of oocyte retrieval with follicle
aspiration. In this stage of the procedure, it
is it is necessary to induce analgesia for pain
relief, and in this way to provide the optimal
conditions for the gynecologist to perform the
procedure.

Oocyte retrieval involves direct ultrasound
guidance, i.e. a needle is passed through the
top of the vagina to reach the follicles. Pain
during oocyte retrieval is caused by the punc-

ture of the vaginal skin and ovarian capsule by
the aspirating needle, as well as manipulation
within the ovary during the entire procedure
[1]. The number of follicles and duration of the
oocyte retrieval procedure may affect the pain
intensity. Single follicle aspiration would take
lesser time and cause less pain as compared to
multiple follicle aspirations [2]. In addition,
the pain intensifies with difficult ovarian ac-
cess (for instance congenital and acquired
anomalies, obesity, etc.) that requires external
compression of the lower anterior abdominal
walls external abdominal compression. Insuf-
ficiently deep anesthesia in these cases can lead
not only to the onset of intense pain but also
to the reflex movements of patients that can
disturb manipulation of aspiration needle and
the whole procedure.

Obese patients undergoing IVF present a
challenge not only for gynecologists, but also
for anesthesiologists, who are to provide ad-
equate anesthesia to make transvaginal oo-
cyte retrieval a safe and effective procedure.
Obesity is often accompanied by a series of
possible complications on cardiovascular and
respiratory systems, increased incidence of
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thrombosis, difficulties related to airway management and
the more emphasized adverse pathophysiological effects
of the gynecological position [3]. Varieties of anesthetic
techniques and modalities have been used in the history of
IVE The procedure necessitates a short-acting anesthetic
approach with minimal side-effects. The various anesthetic
modalities used for transvaginal oocyte retrieval include
monitored anesthesia care, conscious sedation, general
anesthesia, regional anesthesia, local injection as a para-
cervical block, epidural block, subarachnoid block, total
intravenous anesthesia, patient-controlled analgesia, and
acupuncture [4, 5, 6].

In our study, we investigated the effects of applied anes-
thetic techniques using propofol and alfentanil (hemody-
namic and respiratory stability of patients, the occurrence
of perioperative complications associated with anesthetic
technique, duration of intervention, anesthetic consump-
tion per patient, length of stay in post-anesthesia care unit,
presence and intensity of pain after intervention, postop-
erative nausea and vomiting, degree of patient satisfaction
with anesthesia) in a retrospective analysis of anesthetic
and post-anesthetic records of obese and patients with nor-
mal body weight undergoing IVE, using bispectral (BIS)
index as an indicator of anesthetic depth.

METHODS

The study was conducted in accord with standards of
the institutional Committee on Ethics of the Faculty
of Medicine Pristina — Kosovska Mitrovica and Spebo
Medical fertility clinic in Leskovac. Written consents to
the administration of intravenous anesthesia were obtained
from the patients. The study (retrospective, random-
ized) included subjects who underwent IVF in the Spebo
Medical specialist medical center for fertility treatment in
the period 2010-2017. A total of 950 patients with normal
BMI (18.5-24.9 kg/m?*) were recorded to have undergone
IVF procedure under intravenous anesthesia with propofol
and alfentanil. Of these, 116 subjects were randomly as-
signed following simple randomization procedures (com-
puterized random numbers) to group N (normal BMI). In
the same timeframe (2010-2017), 184 patients with BMI >
30 kg/m?received intravenous propofol — alfentanil during
IVF procedure. Of them, 116 were included in the study
and assigned to group O (obese). Data analysis was per-
formed for each patient based on medical records, anesthe-
sia charts, and post-anesthetic monitoring sheets. The an-
esthesia chart for oocyte retrieval procedure was completed

Table 1. Anesthetic protocol

by the anesthetist who administered intravenous anes-
thesia; whereas the sheets of post-anesthetic monitoring
were completed by another anesthetist the patient was
handed over to on admission to the post-anesthesia care
unit (PACU). All patients were classified according to the
American Society of Anesthesiologists (ASA) classification
system I-II. Age varied from 18 to 45. The study excluded
patients with cardiorespiratory disorders, diabetes, thyroid
disorders, chronic opioid and sedative use, allergic reac-
tions to administered anesthetics, opioids, sedatives and
nonsteroidal anti-inflammatory drugs.

Anesthetic protocol

All patients underwent a uniform anesthetic protocol.
The minimum fasting period was four hours prior to the
procedure. Patients preoperatively received low molecular
weight heparin for the prevention of thromboembolism. A
cubital vein cannula was used to administer premedication.

Hydration was provided by continuous infusion of
Ringer lactate solution (10 ml/kg body weight [b. w.]).
After positioning, the patient is linked to the mandatory
standard monitoring for this type of intervention listed
below. After recording the monitoring parameters from
pre-induction stage, patients were premedicated with 0.02
mg/kg b. w. intravenous midazolam and 1 mg/kgb. w. di-
clofenac sodium with 100 ml saline infusion. Anesthesia
was induced with propofol 2 mg/kg b. w. and alfentanil
0.01 mg/kg b. w. (Table 1).

Additional propofol was administered to maintain BIS
values within the target range (40-60). When needed, mus-
cle relaxation was achieved by intravenous administration
of suxamethonium chloride.

In the incidence of apnoea after induction of anesthesia,
patients were mechanically ventilated through a facemask
or a cuffed oropharyngeal airway with tidal volume of 8
ml/kgb. w. The inspiratory mixture of oxygen and medi-
cal air delivered the inspired oxygen concentration of 40%
(FiO, 0.4).

Monitoring

The standard monitoring included: BIS index, pulse ox-
imetry (Sa0,), level of (partial pressure) of carbon dioxide
released at the end of expiration (EtCO,), peak inspiratory
pressure (Ppeak), plateau airway pressure (Pplato), tidal vol-
ume (Vt), mean arterial blood pressure (ABP) and electro-
cardiography (EKG). EtCO,, P__,P_and Vtwere deter-

peak’ ~ plato
mined only in patients where intermittent positive-pressure

Premedication and preemptive analgesia Induction of anesthesia Maintenance of anesthesia
Drugs Dose (mg/kg b. w.) Drugs Dose (mg/kg b. w.) Drugs Dose (mg/kgb. w.)
Midazolam 0.02 Propofol 2 Propofol 0.5
Diclofenac 1 Alfentanil 0.01 SuxacTIeOtrPi\gglum 1.5
Ringer’s solution 10 ml/kg b. w.

b. w. - body weight

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):588-594

www.srpskiarhiv.rs



590

Videnovi¢ N. et al.

Table 2. Demographic characteristics, ASA affiliation, procedure, and recovery time

Variables Group N Group O p-value (t-test)
Age (years + SD) 342 +8.7 33.5+85 0.4471
Body weight (kg * SD) 534+ 147 735+ 234 <0.0001
Body height (cm + SD) 162.7 +17.8 163.9+13.8 0.5055

ASA | affiliation 80 (68.96%) 41 (35.34%) 0.003828 (x? test)
ASA Il affiliation 36 (31.04%) 75 (64.66%) 0.002182 (x? test)
Procedure time (min. + SD) 176+7.3 242+56 < 0.0001
Recovery time (min. + SD) 85+4.2 153+ 3.1 < 0.0001

ASA - American Society of Anesthesiologists; SD - standard deviation; min. - minutes

p > 0.05 - non-significant
p < 0.05 - significant
p < 0.01 - highly significant

ventilation (IPPV) was applied. Parameters were analyzed
at following intervals: T - baseline, T, - after induction to
anesthesia, and T, - at the end of the procedure. Clinical
parameters were measured by vital sign monitor (BIS™
Complete 2 Channel Monitor, Covidien, Minneapolis,
MN, USA) (Medtronic and Monitor Infinity Gamma XL,
Driéger, Liibeck, Germany) and anesthesia machine (Fabius
Tiro Anesthesia Machine, Drager).

BIS index is processed electroencephalographs monitor
which measures the effects of sedatives and anesthetics on
the brain; a new vital sign that allows clinicians to deliver
anesthesia with more precision and to assess and respond
more appropriately to patients changing condition during
surgery [7]. The BIS monitor provides a single number,
which ranges from 0 to 100 where the value between 40 and
60 indicates an appropriate level for general anesthesia [8].

Recovery Room / Post-Anesthesia Care Unit

Post-anesthetic monitoring included the following param-
eters:

— The need for additional analgesia;

- Presence and intensity of pain (we used a modified
visual analogue scale (VAS) where pain descriptors
were assigned an intensity value. Categories proposed
were: 0 — no pain, 1-30 mild, 40-60 moderate, 70-90
severe, 100 — extreme);

- Presence of postoperative nausea and vomiting
(PONV);

— The need for administration of ondasetron;

- The length of stay in PACU;

— The overall patient satisfaction with analgesia and
sedation (overall anesthetic experience) was assessed
by a second anesthesiologist before discharge using a
4 - point verbal scale ranging from very satisfied to
very dissatisfied (1 - very dissatisfied, 2 — dissatisfied,
3 - satisfied, 4 - very satisfied).

Statistical Analysis

The analysis of obtained data was performed using the
IBM SPSS Statistics software for Windows (IBM Corp.
Version 22.0. Armonk, NY, USA) as well as Microsoft Ex-
cel 2010. Descriptive statistics was used to determine the
relative numbers and measures of the central tendency:

‘ DOI: https://doi.org/10.2298/SARH180227040V

the arithmetic mean (X), a measure of variability, standard
deviation (SD) and the relative proportions (percentages).

The monitored parameters were recorded and com-
pared using the Student’s t-test and x* test. P-values > 0.05
were considered statistically non-significant, p-values
< 0.05 were considered statistically significant, and p-val-
ues < 0.01 were considered statistically highly significant
for all comparisons.

RESULTS

Data analysis reported no statistical difference (p > 0.05,
t-test; Table 2) between the groups with respect to age
(group N: 34.2 £ 8.7; group O: 33.5 * 8.5) and height
(group N: 162.7 = 17.8 cm; group O: 163.9 + 13.8). The
X’ test revealed a significant difference (p < 0.01; Table 2)
between the two groups in the ASA classification. There
was a statistically significant difference (p < 0.01, t-test;
Table 2) between the groups with respect to weight, length
of surgery, and recovery time.

Table 3 shows the values of the BIS index, hemodynamic
and respiratory parameters (ventilation and oxygenation)
obtained during monitoring intervals (T). A comparative
analysis (t-test) between the tested groups reported a sta-
tistically significant difference, except for the BIS index and
pulse values at the T time interval (p > 0.05). The y* test
reported a statistically significant difference (p = 0.000181)
with respect to the number of patients requiring IPPV for
anesthesia maintenance after introduction. Mechanical
ventilation was delivered in 82 patients of group N, com-
pared to 33 patients of group O.

Propofol consumption was statistically higher (p < 0.0001,
t-test; Table 4) in group O (2.7 £ 1.6 mg/kg b. w.) compared
to group N (2.1 + 0.4 mg/kg b. w.). Twenty-four patients in
group O required muscle relaxation with suxamethonium
to create the state of complete immobilization and optimal
conditions for the performance of transvaginal aspiration
of ovarian follicles by a gynecologist. In contrast, in group
N, suxamethonium was administered to only five patients
(p =0.000852, x* test; Table 4).

After induction to anesthesia with propofol (2 mg/kg
b. w.,, intravenous), sufficient spontaneous breathing was
preserved in 18 patients in group N and 46 in group O
(p = 0.001855, x? test; Table 5). Assisted ventilation was

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):588-594
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Table 3. Bispectral index, hemodynamic and parameters of ventilation and oxygenation through determining time intervals (T)

T T T
T - intervals and g | l I Z :
parameters p-value p-value p-value
Group N Group O (t-test) Group N Group O (t-test) Group N Group O (t-test)
BIS index 984+1.7 | 97.7+3.8 0.0714 | 453 +£59 | 541+74 | <0.0001 | 484+6.7 | 57.8+89 < 0.0001
Pulse 964+123| 93.1+15.7 | 0.0761 |654+11.4|73.5+13.1| <0.0001 |73.8+15.7 | 839+ 16.3 < 0.0001
ABP_ . (mmHg) 82.7+14.1| 934+11.5 | <0.0001 | 67.2+94 |844+£113| <0.0001 |739+146| 91.5+15.2 < 0.0001
Sa0, (%) 994+0.7 | 953+1.7 | <0.0001 | 985+1.2 | 956+2.1 | <0.0001 | 98.7+1.7 | 954+t24 < 0.0001
EtCO, (mmHg - IPPV) - - - 284+6.3 | 35155 | <0.0001 | 27.9+4.8 | 36.6+49 < 0.0001
113+£24 | 176+19 125+1.6 | 186+23
Ppeak(mbar - IPPV) - - - (n - 82)* (n—33)* < 0.0001 (n - 82)* (n—33)* < 0.0001
98+1.8 | 144+16 | <0.0001 | 104+16 | 165+1.9
Pplato(mbar - IPPV) - - - (n-82)* (n-33)* (n-82)* (n - 33)* < 0.0001
. 0.000029
0, 0,
Abdominal pressure 11 (9.48%) |46 (39.6%) ( test)

T, - baseline; T, - after induction to anesthesia; T, - at the end of the procedure; Group N - patients with normal body mass index; Group O - obese patients; BIS

index - bispectral index; ABP__
positive pressure ventilation; Ppeak - peak inspiratory pressure; P
p > 0.05 - non-significant;

p < 0.05 - significant;

p < 0.01 - highly significant

plato

Table 4. Total anesthetics and drugs consumption

Variables
(mg/kg b. w) Group n Group O p-value (t-test)
Propofol 21+04 27+16 < 0.0001
Alfentanil 0.01 0.01 -
Suxamethonium For n:

. 1.5(n-5) 1.5(n-24) 0.000852
chloride )

(x? test)

Midazolam 0.02 0.02 -
Diclofenac 1 1 -
Solution of
lactated Ringer 10 ml/kg b.w. | 10 ml/kg b. w. -

Data are presented as mean +* standard deviation or n (number of patients);
p > 0.05 - non-significant;

p < 0.05 - significant;

p < 0.01 - highly significant

required in 16 patients in group N and 37 patients in group
O (p = 0.009063, x* test; Table 5). The depressive effect
of propofol on the respiratory center caused apnoea in
82 patients of group N and 33 in group O (p = 0.000161,
x? test; Table 5) and here it was necessary to perform IPPV
using an anesthesia machine ventilator.

Anesthesia and controlled ventilation were delivered via
a facemask. After induction to anesthesia, hypopharyngeal
obstruction from tongue displacement was handled with
the use of oropharyngeal airway in 24 patients in group N
and 88 in group O (p < 0.01, x* test; Table 5). At the end of
the surgery, no statistical differences were reported with
respect to applied mode of ventilation. There was no need
for endotracheal intubation or placement of a laryngeal
mask to maintain an open airway.

Post-operatively, additional analgesic administration
(one intravenous dose) was required in 13 (11.2%) pa-
tients in group N. In group O, an additional intravenous
dose of analgesics was required in 48 (39.66%) patients
(p =0.000113, x* test; Table 6).

PONV occurred in six patients (5.17%) in group N
and nine (7.76%) in group O after applying ondansetron
hydrochloride. Comparison of the obtained data using

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):588-594

- arterial blood pressure; SaO, - pulse oximetry; EtCO, - carbon dioxide released at the end of expiration; IPPV - intermittent
- plateau airway pressure;

x> test did not show a statistically significant difference
(p = 0.452795; Table 6).

Duration of PACU stay was longer in group O (13.7 +
6.3 min.) compared to group N (19.6 + 7.3 min.). Here, the
Students t-test reported a statistically significant difference
(p < 0.0001; Table 6).

Measurement of pain intensity after admission and be-
fore discharge to PACU, using the combination of visual
and numeric analogue scales, reported higher values in
group O compared to group N (p < 0.0001, t-test; Table 6).

Scores based on Satisfaction with Anesthesia Scale
revealed no statistical significance between the groups
(p = 0.2548, t-test; Table 6).

DISCUSSION

The ideal anesthetic technique for IVF should provide
good surgical anesthesia with minimal side effects, a short
recovery time, high rate of successful pregnancy, and short-
est required duration of exposure. The preferred method
of anesthesia and analgesia should be individualized [9].

Using BIS monitor to guide anesthetic administration
would allow optimization of drug delivery to the indi-
vidual needs of each patient in order to avoid unneces-
sarily deep or too light anesthesia due to overdosage or
underdosage of the hypnotic medications [10]. BIS values
in both groups signifies that increasing depth of anesthesia
was associated with a decrease in BIS values and the de-
creasing level of anesthesia was associated with increasing
BIS values [11].

Benzodiazepines are used for premedication, procedural
sedation, and supplementation of general or regional an-
esthesia. A common sequel to intravenous administration
of benzodiazepines is anxiolysis and anterograde amne-
sia. These two main characteristics of these drugs make
them suitable for patients undergoing unpleasant or re-
peated procedures, like oocytes retrieval. In both tested
groups, premedication with midazolam was found to be
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Table 5. The ventilation model and the way of establishing and maintaining the airway

. T T T
T - intervals and 0 I 1 : 2 |
ventilation p-value p-value p-value
Group N Group O (2 test) Group N | Group O (X2 test) Group N Group O (2 test)
Spontaneous o o 46 83 68
breathing 116(100%) | 116(100%) | 1 | (1550) | @o6%) | %185 | 16w | csew | 034715
. . 37 25 32
Assisted ventilation - - - (13.8%) | (31.9%) 0.009063 (21.6%) (27.6%) 0.405993
Controlled ventilation 33 8 16
(IPPV) ] ) | 7o7%) | 84 | %9 | (60w | (138%) | O17198%f
Face mask ) i . 116 : 116 116 :
(100%) (100%) (100%) (100%)
) 98 24 98
Oropharyngeal airway - - - (20.7%) (84.5%) <0.01 (20.7%) (84.5%) <0.01
Laryngeal mask - - - - - - - R
Endotracheal tube - - - - - - - -

T, - baseline; T, - after induction to anesthesia; T, - at the end of the procedure; Group N - patients with normal body mass index; Group O - obese patients; IPPV

- intermittent positive pressure ventilation;
p > 0.05 - non-significant;

p < 0.05 - significant;

p < 0.01 - highly significant

Table 6. Postoperative outcome measures

Variables Group N Group O p-value
Oocytes retrieved (n + SD) 10.3+3.1 76+28 < 0.0001 (t-test)
The need for additional analgesia 13(11.2%) 46 (39.66%) 0.000113 (x? test)
Postoperative nausea and vomiting 6 (5.17%) 9 (7.76%) 0.452795 (x? test)
Average postoperative VAS pain scores (0-100 mm =+ SD) 147+7.1/ 268+12.2/ < 0.0001/<0.0001
(entrance/exit PACU) 214+£123 472+134 (t-test)
Ondansetron hydrochloride 6 (5.17%) 9 (7.76%) 0.452795 (x? test)
Length of PACU stay (min. + SD) 13.7+£6.3 19.6£7.3 < 0.0001 (t-test)
Patient satisfaction score (1-4 + SD) 3.4+0.5 3.3+0.8 0.2548 (t-test)

SD - standard deviation; min. — minutes; PACU — post-anesthesia care unit;
p > 0.05 - non-significant;

p < 0.05 - significant;

p < 0.01 - highly significant

an adequate means to address fear and anxiety and create
optimal conditions for puncture and aspiration of ovarian
follicles. Although minimal amounts of this benzodiaz-
epine were found in follicular fluid, no detrimental effects
have been proven so far [12]. Furthermore, midazolam
enhances the postoperative analgesic effects of diclofenac
when used before the onset of noxious stimuli [13].

The pain during oocyte retrieval is caused by the punc-
ture of the vaginal skin and ovarian capsule by the aspirat-
ing needle as well as manipulation within the ovary during
the entire procedure [14]. Here it becomes customary for
the anesthetist to provide adequate pain relief to immobi-
lize the patient and eliminate the danger of piercing any
vessels during the process of oocyte retrieval. The ideal
pain relief during oocyte retrieval should be effective and
safe, easy to administer and monitor, short acting and read-
ily reversible with few side effects [15, 16].

There are animal studies that bring impressive evidence
of the efficacy of prior administration of non-steroidal an-
ti-inflammatory analgesics in treatment of inflammatory
diseases [17]. Preemptive administration of non-steroidal
anti-inflammatory drugs reduces the average perioperative
consumption of opioid analgesics. In their retrospective
study, Mialon et al. [18] compared two analgesic protocols:
paracetamol/alprazolam and nefopam/ketoprofen on IVF
outcomes. They found that both groups had similar IVF

‘ DOI: https://doi.org/10.2298/SARH180227040V

outcomes and nefopam/ketoprofen protocol enhanced pa-
tient comfort without jeopardizing the IVF success rates.
Women can be offered adequate pain relief. Opioids are
used in oocyte retrieval procedure primarily for their anal-
gesic effects. The most frequently used are fentanyl, alfen-
tanil, and remifentanil, because of their pharmacokinetic
profile that enhances fast track anesthesia.

Pethidine is used in some cases as an agent of premedi-
cation. The amount of alfentanil is not associated with ad-
verse effects on fertilization rate, embryo development, or
clinical pregnancy rate [19]. Both of the groups received
propofol for induction and maintenance of anesthesia. Pro-
pofol is the most commonly used intravenous anesthetic
agent in sedation and general anesthesia. Its pharmacoki-
netic profile makes propofol anesthetists’ first choice. It
provides rapid induction and easy maintenance in continu-
ous infusion or fractionated doses.

Several studies investigate the effect of this agent on IVF
success with conflicting results [20-25]. Of the studies in-
vestigating toxicity, two of them relate propofol with nega-
tive effects on the reproductive outcome, and five studies
conclude with the opposite result [20-25].

According to these findings, propofol is probably a safe
choice, but caution is recommended since Propofol also
accumulates in the follicular fluid [24]. Its hemodynamic
effect results in a decrease in arterial blood pressure and

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):588-594



Analysis of the applied technique of intravenous anesthesia for in vitro fertilization in obese and patients with normal body mass index

pulse [26]. However, in both groups of subjects, this de-
crease was within physiological limits. Increased values
of arterial blood pressure and pulse in obese patients
should be associated to increased sensitivity to pain dur-
ing aspiration of ovarian follicles. This is conditioned by
the difficulty in accessing ovaries in obese women, when
surgeons often require assistance by compressing the lower
abdomen. These additional manipulations can lead to un-
conscious movement of patients and in this way increase
the risk of aspiration needle damaging the surrounding
anatomical structures. In order to prevent this, it is often
necessary to administer additional dose of propofol and
sometimes use short-acting muscle relaxants such as suxa-
methonium. This may explain the higher consumption
of propofol (mg/kg b. w.) and the more frequent use of
relaxants in obese patients. The administered induction
dose of propofol (2 mg/kgb. w.) in certain patients of both
groups, resulted in the cessation of breathing or decreased
pulmonary ventilation, to the extent that it was necessary
to apply assisted or controlled ventilation.

Propofol is widely used for anesthesia and sedation pur-
poses because of its amnesic effect, fast recovery, and low
incidence of nausea and vomiting. Propofol, however, has
the shortcoming of severe respiratory depression, including
a decrease in ventilatory response to hypoxia and in tidal
and minute volumes [27].

The problem of securing and maintaining an open
airway has been known. In this study, for the purpose of
securing the airway and providing adequate ventilation,
it was necessary to use an oropharyngeal tube in almost
two-thirds (84.5%) of obese patients. There was no need
for laryngeal mask and endotracheal intubation in neither
of groups of patients. Delivering controlled ventilation us-
ing an anesthesia machine ventilator through the full-face
mask with or without the assistance of an oropharyngeal
airway was accompanied with statistically higher values of
ventilation parameters (EtCO,, P e and Pplam) in group O
compared to group N. Abdominal compression caused an
increase in intra-abdominal pressure, cranial displacement
of the diaphragm, decrease in lung and chest wall compli-
ance, and an increase in airway resistance, which, paired
with obesity, resulted in significantly higher P and P

plato
values in O group.
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The difficulty in accessing ovarian follicles in obese wom-
en requires additional surgical manipulations, resulting in
additional administration of analgesics during the patient’s
stay at PACU. This may partly explain the higher PONV
rate and the need for introducing antiemetics in O group.

As an intravenous anesthetic, propofol shows a rapid
rate of metabolism, resulting in quick recovery from anes-
thesia with few side effects. Because of the low incidence of
nausea and vomiting, propofol is commonly used for anes-
thesia induction and maintenance in ambulatory surgery.

An anesthetic protocol that involved the use of seda-
tives (midazolam), intravenous anesthetics (propofol) and
opioids (alfentanil) resulted in a high degree of patient
satisfaction with anesthesia. Developments in medical
technology have resulted in a rapid increase in the use
of ambulatory surgery. The use of fast- and short-acting
anesthetics, analgesics, and muscle relaxants, as well as
improved brain monitoring techniques, has reduced an-
esthetic complications during recovery. Additionally, im-
provements in surgical techniques have allowed surgeons
to perform more invasive surgical procedures and complex
medical procedures on an ambulatory basis [28].

CONCLUSION

Intravenous anesthesia with propofol and alfentanil has
created adequate conditions for the aspiration of ovarian
follicles. Midazolam was found to be the ideal means for
premedication and creation of favorable conditions for the
patient to undergo the procedure. Preemptive administra-
tion of diclofenac reduced the preoperative consumption
of alfentanil. During their stay in PACU, these patients
experienced mild, or no pain. Induction and maintenance
of anesthesia for IVF in obese patients results in increased
consumption of propofol and a more frequent need for
muscular relaxation. However, the recovery was fast and
followed by a low PONV rate. Therefore, the very first
assessment of the patients who underwent the procedure
under intravenous anesthesia with propofol and alfentanil
is the best recommendation for clinical practice.
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AHanusa npumMerbeHe TeXHUKE UHTPABEHCKE aHecTe3unje 3a BaHTENECHY ONoAHY
KopA, rojasHux 60s1ecHuL,a 1 60n1ecHUL,A Ca HOPMATHUM MHA,EKCOM TeleCHe Mace

He6ojwa BugeHosuh'?, JosaH MnageHosuh', AnekcaHgap Masnosuh', CnahaHa Tpnkosuh', Munan Ouavnosuh’,

Hebojwa Mapkosuh?, Muogpar CrojkoBuh??

'YHusep3nTeT y Mpuwtihin — KocoBcka MuTtposuua, MeanumHckmn dakynteT, KocoBcka Mutposuua, Cp6uja;
’CneuwjanHa 60nHMLa 3a TPETMaH HennogHocTn Spebo Medical, Neckosau, Cpbuja;
YHuBep3uTeT y KparyjesLy, GakynTeT 3a MeanUmMHCKe Hayke, Kparyjesau, Cpbuja

CAXETAK

YBoa/LUnm PeTpocneKkT1BHO ce aHanu3upana npumereHa
MNHTPaBeHCKa aHecTe3nja Nponodosiom 1 andeHTaHUIoM y
BaHTE/NECHOj OMIOAHM KO rojasHux bonecHunua n 6onecHnua
Ca HOPMaJTHUM VHLEKCOM TeJIECHE Mace Kopuwherem bucnek-
TpanHor UHAEKCa Kao NHAMKaTopa AybrHe aHecTesuje.
MeTop pyny N caummasano je 116 6onecHrLa ca HOPManHUM
VHEKCOM TenecHe Mace, a rpyny O 116 6onecHnua ca HOeK-
com TenecHe mace > 30 kg/m> [poTokon aHecTe3wje cacTojao
ce of MvAa3onama 3a npemeanKaumjy, AuknodeHaka 3a npe-
eMNTUBHY aHanresujy, MHAYKLUMje 1 ogpxaBarba aHecTesunje
nponodonom, aHanresuje andeHTaHUIOM, CyKCaMeTOHWjyma 3a
MuwnhHY penakcauujy YKOnmKo je HeonxopHa. MoHUTopoBaHu
napameTtpu 6unu cy 3abenexenu 1 ynopehusanu koprwherem
t-Tecta v x? TecTa.

PesynTart Tpajarbe npoueaype 1 onopasak gy»w cy y rpynu O
(p < 0,01). CraTnCTYKM BUCOKO 3HavajHa pa3snuka (p = 0,000181)
nocToju npw ynopehmearmy 6poja 6onecH1La U3 CAUTUBAHUX

DOI: https://doi.org/10.2298/SARH180227040V

rpyna Kojuma je 61na HeonxoAHa MexaHu4Ka BeHTUaLMja Ha-
KOH MHAYKLje y aHecTe3ujy 1 HeHOM ofpkaBatby. MoTpoLurba
nponodona je CTaTMCTUYKM 3HayajHo Beha (p < 0,0001) y rpynu
0(2,7 £1,6 mg/kg) y nopehery ca rpynom N (2,1 £ 0,4 mg/kg).
lMocTonepatviBHa My4YHVHa 1 noBpahatbe jaBuim Cy ce KOA LecT
(5,17%) 6onecHuua rpyne N n geser (7,76%) 6onecHua rpyne
O. iHTeH3uTeT 60na je Behun y rpynu Oy ogHocy Ha rpyny N
(p < 0,0001). BepbanHa ckana 3aa0oBosbCTBa 6oNIeCHLA aHeCTe-
31joM U1 ceflaLiMjoM Huje fana CTaTUCTUYKY 3HauajHoCT usmehy
rpyna N w O (p = 0,2548).

3aksmyyak /IHayKumja n ogpxaBarbe aHecTesnje Ko rojas-
Hnx 6onecHmua pe3ynTtrpa Behom noTpoLHom nponodona u
notpebom 3a muwmnhHoM penakcauyjom. Cama oLeHa 6onecHu-
Lia NpUMeHbeHe TEXHVIKE MHTPaBEHCKe aHecTe3wje Nponodonom
1 andeHTaHUIOM HeHa je Hajbosba Npenopyka 3a KIMHNUYKY
npakcy.

KmbyuHe peun: acnvpauuja jajHux henuja; 6on; nponodon; an-
beHTaHWN; TenecHa TexmnHa
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SUMMARY

Introduction/Objective Glaucoma is a chronic disease that impairs the optic nerve irreversibly and can
lead to serious loss of vision and blindness. As the most frequent out of all, primary open-angle glaucoma
has a worldwide incidence of 2.4 million.

The objective of this article is to examine the characteristics of glaucoma hospitalization patterns in
Central and West Serbia in the 2006-2017 period.

Methods This study was a retrospective analysis of glaucoma hospitalizations in the Kragujevac Clinical
Center from 2006 to 2017 (n = 1,751). All hospitalizations were divided according to discharge diagnoses
into the following three subgroups: primary open-angle glaucoma, the primary closure glaucoma, and
secondary glaucoma and other glaucoma types.

Results The average hospitalization rate for glaucoma is 5/10,000 inhabitants. The lowest rate was re-
corded in 2013 (1.8/10,000) and the highest in 2015 (9.3/10,000). The rehospitalization rate ranged from
0.5/10,000 in 2013 to 6.9/10,000 in 2015, with an average of 2.4 patients per 10,000. The most common
glaucoma was secondary glaucoma and other glaucoma types (44.6%), followed by primary open-angle
glaucoma (37.9%) and primary closure glaucoma (17.5%). The average hospitalization length was 6.5
+ 4.9 days and it decreased from the average 9.7 + 6.5 (2006) to 5.5 + 3.7 days (2013) (p < 0.01) in all
glaucoma types.

Conclusion There was a significant reduction of the hospitalization length in all glaucoma types in
Central and West Serbia. The hospitalization rates varied with a significant increase since 2013, which is
the consequence of the increase in rehospitalization rates.

Keywords: primary open-angle glaucoma; primary closed-angle glaucoma; secondary glaucoma; hos-

pitalization

INTRODUCTION

Glaucoma is a chronic disease that impairs the
optic nerve irreversibly and can lead to seri-
ous loss of vision and blindness. After cata-
ract, it is the second leading cause of blindness
worldwide and is one of the leading causes of
preventable blindness [1, 2]. It is estimated
that by 2020, about 79.6 million people in the
world will have glaucoma and more than 11
million will be consequently bilaterally blind
[3]. The annual incidence of primary open-
angle glaucoma (POAG) worldwide is 2.4 mil-
lion. The prevalence of blindness in all types
of the disease has been estimated at 5.2 million
with three million cases with POAG. POAG is
thus a complex and significant public health
problem [4].

The two most common clinical forms of
glaucoma are POAG and primary angle-closure
glaucoma (PACG) [5]. Glaucoma is an asymp-
tomatic disease in many patients. Patients do
not know that they have glaucoma because
progressive visual field loss is peripheral and
typically asymmetric. This allows for overlap-

ping and the compensation from the less dam-
aged visual field of the other eye. Visual field
defects can be detected at parametric tests only
after 30% of retinal ganglion cells have been lost.
The risk factors for POAG include old age, black
race, glaucoma family history, diabetes mellitus,
arterial blood pressure variations, myopia, and
hypermetropia [6-9]. Glaucoma diagnostics
requires a detailed clinical examination of the
optic nerve and a functional analysis/evaluation
of the patient’s field of vision. Early treatment
of glaucoma patients reduces the risk of pro-
gressive damage of a vision field. The progno-
sis depends on an early diagnosis and adequate
treatment, as well as the patient’s understanding
of his own condition and what comes with the
disease [10]. The Preventive Services Task Force
in the United States concluded that there was no
insufficient evidence on the potential benefits
of glaucoma screening at the level of primary
health care (prevention of blindness) [11].

The objective of this article is to assess the
glaucoma hospitalization reports in the Central
and West Serbia regions during the period from
2006 to 2017.
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METHODS

The study was based on hospitalization reports from the
Clinical Center of Kragujevac providing data on medi-
cal treatment for patients coming from Central and West
Serbia, in accord with standards of the institutional com-
mittee on ethics. From 2006 to 2017, 1,751 persons were
hospitalized for glaucoma treatment. The glaucoma was
defined according to the 10th Revision of the International
Classification of Diseases: Eyelid Eye Disorders, Lacrimal
System and Orbit Disorders (H00-HO06). All hospitalized
patients were divided according to the major cause of the
disease into three subgroups. The first subgroup includes
the hospitalized patients discharged with the diagnosis
of POAG (H40.1), while the second subgroup was dis-
charged with PACG (H40.2). The third subgroup, named
“glaucoma secundaria and other glaucoma (OG),” included
patients with congenital glaucoma, glaucoma caused by
drugs, injuries and/or other illnesses — H40.3, 4, 5, 6, 8,
9, and H42. Having analyzed the disease trends, the au-
thors decided to focus their research on three intervals
within the research period: 2006-2010, 2011-2013, and
2014-2017.

The data from hospitalization reports were entered into
a Microsoft Access (Microsoft Corporation, Redmond,
WA, USA) database. The data included basic demographic
characteristics of the patients, the number and length of
their hospitalizations, additional comorbidities, and re-
hospitalization periods.

The data were analyzed applying the methods of de-
scriptive and analytic statistics. The techniques of descrip-
tive statistics included mean values, variability measures,
and structure indicators (percentage). The x* test, i.e.
Student’s t-test, was used for assessing the significance of
categorical data frequency, while one-way ANOVA test
was applied for continual data. The statistical significance
was selected at p < 0.05. The data was processed in SPSS,
version 20.0 (IBM Corp., Armonk, NY, USA).

RESULTS
Basic sample characteristics

During the 2006-2017 period, the Clinical Center of
Kragujevac recorded 634,206 hospitalized patients, out of
which 14,217 (2.2%) were admitted at the Department of
ophthalmology. Glaucoma, as the discharge diagnosis, was
present in 2.2% (n = 1,751) of ophthalmology hospitalized
patients. The average frequency of glaucoma patients was
5/10,000 inhabitants for the given time period. The lowest
rate was in 2013 (1.8/10,000 inhabitants) and the highest
in 2015 (9.3/10,000 inhabitants). The rehospitalization rate
of glaucoma patients moved from 0.5/10,000 inhabitants
in 2013 to 6.9/10,000 in 2015, with the average value being
2.4/10,000 inhabitants. The average age of hospitalized pa-
tients was 68.6 + 12.4 years. Both sexes were almost equally
affected (50.5% male and 49.5% female patients). The dif-
ference between the sexes was not statistically significant
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Koci¢ S. et al.

(t=-0.18, df = 941, p > 0.05). The average hospitalization
length was 6.5 * 4.9 days (the range was 1-35 days) and it
actually decreased from the average of 9.7 + 6.5 days re-
corded in 2006 to 5.5 + 3.7 days in 2013 (F = 18.41, df = 11,
p <0.01) in all glaucoma types. Comorbidities were present
in 120 cases. One additional comorbidity was detected in
51 cases, two in 69 cases, and three or more comorbidities
in 20 cases. The comorbidities most frequently originated
from vascular system disorders. The most prevalent were
OG glaucoma (44.6%), followed by POAG (37.9%), and
PACG (17.5%). The analysis of the number of hospital-
ized patients in all three glaucoma types over the selected
time period has revealed that there are some differences
between them, but not of statistical significance (p > 0.05,
Figure 1).

Mean of numbers of hospitalisations
%
3

: 1||I|ﬁll||“ﬁ|

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

®POAG ®PACG =O0OG

Figure 1. Hospitalization by type of glaucoma, Central and West Serbia,
2006-2017

Basic hospitalization characteristics with respect to
glaucoma type

During the 2006-2010 time period, one half of the patients
were diagnosed with POAG and they were on average one
or two years older than those hospitalized for OG and
PACG. Every third male and every fifth female patient
were diagnosed with POAG. The hospitalization length
was the shortest for those suffering from PACG. One third
of all hospitalization periods were actually rehospitaliza-
tions. Comorbidities were present in 2% of hospitaliza-
tions. During the 2011-2013 period, an overall decreasing
trend in glaucoma hospitalizations was recorded. The most
prevalent discharge diagnosis was OG, present in 41.3%
of cases. The male patients were most commonly hospi-
talized because of POAG, while the female patients as a
result of PACG and OG. In comparison to the previous
time period, the number of hospital days increased only in
PACG patients. The highest number of rehospitalizations
was recorder among OG patients.

From 2014 to 2017, the number of hospitalizations in-
creased due to an increase of rehospitalizations (Figure 2).

OG was the leading cause of hospitalizations and it was
a discharge diagnosis in almost every fourth patient of both
sexes. The average length of hospitalization decreased from
6.4 to 5.1 days. Comorbidities were present in 12.3% of all
hospitalizations (Table 1).
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Figure 2. Hospitalization and rehospitalization, Central and West Ser-
bia, 2006-2017
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Basic hospitalization characteristics with respect to
glaucoma type: 2006-2010 vs. 2011-2013

The number of POAG hospitalizations decreased signifi-
cantly in the course of 2010 (x* = 160.24, df = 1, p < 0.01).
This correlates with the decreasing number of rehospi-
talizations (x* = 3.78, df = 1, p = 0.05). The hospitalized
patients were in 60% of cases males of similar age. During
the given time frames, there was a statistically significant
decrease in the average number of hospital days from 8.2
to 5.9 (t = 3.87, df = 156.6, p < 0.01). In most cases the
comorbidities did not occur. The changes that occurred
with hospitalized PACG patients were not statistically sig-
nificant. The number of OG hospitalizations decreased
significantly (x*> = 89.17, df = 1, p = 0.01). Until 2010, there
were more male patients, but from 2011 on, female patients
started to prevail (x*> = 4.53, df = 1, p < 0.05). The duration
of stays in the hospital was reduced by two days on average
(t=3.88,df =218.9, p < 0.01). The rehospitalization rates
for OG were similar during both time intervals.

Basic hospitalization characteristics with respect to
glaucoma type: 2011-2013 vs. 2014-2017

During this period, the number of POAG hospitaliza-
tions increased significantly (x> = 79.51, df = 1, p < 0.01).
The length of hospitalizations was reduced (t = 2.27,
df = 320, p < 0.05), but the rehospitalization rate increased
(x* =82.93,df = 1, p < 0.01), as well as the number of co-
morbidities (x> = 11.19, df = 1, p < 0.05). After 2013, the
number of hospitalized PACG patients increased almost
nine-fold (x* = 40.83, df = 1, p < 0.01), which is the main
reason for the increase in the total number of PACG hos-
pitalizations (x> = 71.04, df = 1, p < 0.01). During the same
period, the average number of hospital days decreased
from 7.2 to 5.5 days (t = 1.94, df = 70.93, p = 0.05), while
the number of comorbidities increased.

The number of OG hospitalizations recorded from 2011
to 2013 increased significantly in the 2014-2017 period
(x> =184.83, df = 1, p < 0.01). The patients hospitalized
after 2013 were on average four years older (t = -3.12,
df =498, p < 0.05). There was an increase in the number of
hospitalized patients (x* = 25.1, df = 1, p < 0.01), but hos-
pitalizations were shorter in duration (t = 2.3, df = 131.36,
p < 0.05).

DISCUSSION

The average hospitalization rate of glaucoma patients
in Kragujevac Clinical Centre in the 2006-2017 period
was 4.9/10,000 inhabitants, while for Serbia the rate was
lower - 2.8/10,000 inhabitants. This may be the result of
the fact that the population of the Central and West Serbia
regions gravitates towards Kragujevac Clinical Centre. In
accordance with demographic changes, i.e. the increasing
number of elderly people (age 65 and older) in the total
population, the largest number of patients was registered
in the geriatric population [12, 13].
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During the given period, the total number of hospital-
izations was fluctuating to a great extent, so we decided to
divide this period into three time intervals: 2006-2010,
2011-2013, and 2014-2017. During 2006-2010, there
was a mild decreasing trend in the number of glaucoma
hospitalizations, while the number of rehospitalization in-
creased almost three-fold. During the next time interval,
both the number of hospitalizations and the number of
rehospitalizations was almost halved. Since 2010, there was
a significant increase in the number of rehospitalizations
which contributed to an increase in the total number of
hospitalizations. In 2006, the rate was one rehospitaliza-
tion per seven hospitalizations, while 10 years later two
rehospitalizations were registered for two hospitalizations.
These results indicate that the number of newly diagnosed
cases which require hospital treatment is decreasing.

Rehospitalized patients are actually chronic patients
who do not manage to maintain intraocular pressure un-
der control due to low compliance. This further suggests
that there is a need for better education of patients, on one
side, and more attention of doctors in the primary health
care system, on the other.

In Central and West Serbia, the most common cases
were OG glaucoma (44.6%), followed by POAG (37.9%)
and PACG (17.5%). In Serbia in 2016, this order is the
same, the most common being OG glaucoma (62.6%), fol-
lowed by POAG (26.3%) and PACG (11.1%). In Central
and West Serbia, POAG hospitalizations had a declining
trend, while PACG and OG hospitalizations had increasing
trends, more pronounced with PACG.

Similar research results were found in Africa and Asia.
In Ethiopia, the most frequent cases are of exfoliate glau-
coma (35.2%), POAG (32.8%), and PACG (18.5%) [14].
South-Central Asia is also projected to overtake East Asia
in 2040 with the highest number of overall glaucoma cases
and POAG burden, while PACG burden will remain the
highest in East Asia [13].

The results have shown that the age of the patients in-
creased regardless of the type of glaucoma, which is in ac-
cordance with the findings in other studies [14, 15, 16].
The sex analysis shows that women are at higher risk of
PACG than men [17].

According to the experts” estimates with respect to
population age, today in Serbia there are about 100 000
people with glaucoma and this number is expected to keep
increasing. Unfortunately, there is no accurate data on the
number of people with glaucoma since Serbia does not
have an official register which should be introduced into
the Law on Health Records, imposing an obligation to all
institutions or healthcare professionals to conduct regular
analyses. In the absence of such a registry, the data on the
disease are partial since they are obtained from hospital
records, disease history, reports of established illnesses and
conditions, etc. American Academy of Ophthalmology
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Intelligent Research in Sight (IRIS) established this type
of registry, being the first comprehensive clinical register
of eye diseases. The Academy developed it as an integral
part of the common goal of the profession to continuous-
ly improve the treatment of ophthalmologic diseases and
glaucoma. Within this registry, visualization tools were
developed, reports were prepared in the form of tables and
charts (total number of diseases, demographic character-
istics: by sex, age, ethnic group, type of glaucoma, disease
progression, procedures, types of surgical interventions,
health insurance) [18].

Holl6 et al. [19] as representatives of the European
Glaucoma Association, pointed out that there are signifi-
cant differences in the diagnosis, treatment and monitoring
of glaucoma among European countries. The differences
result from the different economic situations and the con-
sequent financial ability to follow the recommendations
and guidelines of the European Association of glaucoma-
cologists [19, 20].

Studies indicate the importance of continuous education
of patients, especially of the elderly and male population
[21]. The analyses show that visual impairment caused by
glaucoma affects the life quality of the patients, especially
with less educated individuals [22, 23, 24]. The main goals
of the glaucoma treatments are to preserve the visual func-
tions of patients and to preserve/increase their life quality
[25, 26, 27].

CONCLUSION

In Central and West Serbia there was a significant re-
duction of the length of hospital stay among patients with
all glaucoma types during the researched time period.
The hospitalization rates varied, but since 2013 there was a
significant increase of hospitalizations which contributed
to the overall increase of this rate. These findings can be at-
tributed to inadequate prevention, untimely diagnosis, and
inadequate treatment at the level of primary health care.
Glaucoma is a disease of public health significance, because
it is a major burden on society in terms of morbidity, dis-
ability, quality of life, as well as direct and indirect costs.
Adequate secondary prevention measures, i.e. screening,
can prevent the onset of the disease, shorten the length of
hospitalization, reduce the number of rehospitalization,
improve the outcome of treatment and prevent complica-
tions and loss of vision. The number of people with dis-
abilities is expected to continue to rise due to inadequate
prevention and the changes in demographic structure, i.e.
the aging of the population and consequent exposure to
more numerous risk factors.

Conflict of interest: None declared.
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KapakTepuctuke xocnutanusauuje 601ecHMKa ca raykomom y LieHTpanHoj

1 3anagHoj Cpbuju
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MwupjaHa JanuhmnjeBuh-Metposuh*4, Hatawa Muxannosuh!

"MHcTnTyT 32 jaBHO 3ppaBsbe Kparyjesal, Opemsere coumjante meguumHe, Kparyjesau, Cpbuja;

YHusep3uTeT y KparyjesLy, GakynteT MeanLMHCKNX Hayka, Ofierberbe colnjanHe megnumHe, Kparyjesa, Cp6uja;
*KnuHnuku yeHTap Kparyjesau, KnuHuka 3a odranmonorujy, Kparyjesau, Cpbuja;

*YHuBep3uTteT y Kparyjesuy, Gakyntet MeanumHcKuX Hayka, Onembere opranmonoruje, Kparyjesau, Cpbuja

CAMXETAK

YBoa/Llum MayKkom npefcraB/ba XPOHUYHO obosbetbe Koje
Y3pOKyje npeBep3nbuiHe NPoMeHe ONTUYKOT HEPBA Koje fo-
BOAe A0 036ubHor owTehera Buga n cnenvna. MHumgeHuuja
MpVIMapHor Flaykoma OTBOPEHOT Yria, Kao Hajuelwher obnuka
rnaykoma y CBeTy, Ha FoAMLLHbEeM HUBOY U3HOCU 2,4 MUSTMOHA.
Linm paga je carnepaTtv KapaktepucTuke xocnuTanusauuja
Y3POKOBaHVIX rnaykomom y LieHTpanHoj u 3anagHoj Cpbuju y
nepwopgy 2006-2017. roanHe.

Mertopge OBa cTyauja je peTpoCneKTVBHa aHany3a XocnmTanm3a-
Limja y3pOKOBaHWX rnaykomMoM y KnnHuukom LieHTpy Kparyjesaly
y nepriogy 2006-2017. roguHe (n = 1751). CBe xocnuTanmsawyje
NoAesbeHe Cy NpemMa OCHOBHOM Y3pPOKY 6011ecT Yy Tpy NMOArpy-
ne: NpUMapHW raaykom OTBOPEHOT Yria, MPUMapHW rnaykom
3aTBOPEHOT Yrna, CeKyHAAPHWN 1 OCTanm rnaykomu.
Pe3ynTatu MpoceyHa cTona xocnutanusaumje 6onecHrKa ca
rnaykomom nsHocuna je 5/10 000 ctaHoBHYMKa. HajHua cTona
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3abenexeHa je 2013. rogvHe (1,8/10 000), a HajBuwa y 2015.
roauHm (9,3/10 000). Ctona pexocnuTanvsauuja ycneq rnaykoma
Kpetana ce o 0,5/10 000 y 2013. roanHn go 6,9/10 000y 2015.
roguHu, npoceyHo 2,4/10 000. HajsacTynibeHmju cy CeKyHAapHM
1 ocTanu rnaykomu (44,6%,), 3aTM NpUMapHM rnaykoMm OTBO-
peHor yrna (37,9%) 1 nprMapHU rnaykomu 3aTBOPEHOr yrna
(17,5%). Oy>kunHa xocnuTanu3auuje onaga Kog CBUX BpCTa rna-
yKOMa ca npoceyHmnx 9,7 + 6,5 (2006) Ha 5,5 + 3,7 gaHa (2013).
3akmyyak Y LieHTpanHoj 1 3anagHoj Cpbuju 6enexu ce 3Ha-
YajaH Nag Ay>K1He XocnuTanm3aLmje Kog CBUX NoArpyna rinayko-
Ma. Ctona xocnutanv3aumje 6onecHuKa ca rnaykomom Bapmpa,
ca 3HayvajHMMm nopactom of 2013. roguHe, WTO je nocneauua
nopacra cTorne pexocnuranusawuje.

KrbyuHe peun: NpyMapHm rayKom OTBOPEHOT Yria; MPUMapHu

rayKOM 3aTBOPEHOT Yrna; CEKYHAaPHM rnayKoM; XOCnuTanu-
3aumja
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SUMMARY

Introduction/Objectives The objective of our study was to investigate the structure of the cosmetic
procedures’ acceptance attitudes and differences in acceptance between persons who had undergone
minimally invasive cosmetic procedures and those who had not.

Methods The study included 245 subjects (treatment group), 21-73 years old (42.02 + 12.12). The control
group included 250 subjects who had not previously undergone cosmetic procedures, also 21-73 years
old (40.19 + 11.71). The control group was balanced with the treatment group according to category
distribution of demographic variables. The Acceptance of Cosmetic Surgery Scale, adjusted for cosmetic
procedures in general, was used for the evaluation of participants’ attitudes towards these procedures.
Results Internal consistency of the scale was a = 0.963, the split-half coefficient of validity was 0.861/0.810,
and test-retest correlation coefficient was 0.892. The treatment group has shown overall higher accep-
tance (t(478) = 27.024, p < 0.001, n? = 0.6), and higher scores in all three dimensions. No demographic
variable has shown significant differences in total or individual factor scores in either group.
Conclusion Subjects from both groups had scored higher on items dealing with the advantages of
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cosmetic procedures on a personal level (Intrapersonal Factor).
Keywords: minimally invasive cosmetic procedures; acceptance of cosmetic procedures; attitudes

INTRODUCTION

It is indisputable that there is a big and constant
social pressure to achieve the physical appear-
ance ideal in today’s day and age, despite the
constant changes of this ideal over the past 30
years [1]. The need to stay ever so young is
also something that represents an important
component of the modern era. Numerous re-
searches have shown that people have a greater
tendency to attribute positive personality traits
to physically attractive individuals, who are
then better treated in all aspects of everyday
social interactions [2]. A similar tendency can
be seen in social perception and reactions of
observers to persons who have undergone cer-
tain aesthetic interventions. They evaluate these
persons as younger, more attractive, more suc-
cessful, and ascribe positive character traits to
them [3]. Possibly the greatest advantage that
is associated with better physical appearance
(especially by people who perceive themselves
negatively) are not social relationships, but
rather their own psychological state, such as
satisfaction with own body image and the qual-
ity of life [4].

Cosmetic procedures

The number of attempts at altering one’s physi-
cal appearance through both surgical and
non-surgical medical interventions is con-
stantly rising [5, 6]. Nowadays, non-surgical
and minimally invasive cosmetic procedures
are increasingly popular, because they do not
require much time, general anesthesia or major
surgical interventions, they have short recovery
periods, the patient can continue with everyday
activities instantly, and the side-effects are min-
imal and relatively safe [7, 8]. Over the past 10
years, there was a significant improvement of
non-invasive procedures, such as fillers, toxin
injections, lasers and other technologies based
on light, used for the rejuvenation of face, arms,
breasts, as well as for the removal of aesthetic
effects caused by aging, sun exposure, poor di-
etary habits, and smoking.

However, the specific trait of non-surgical
cosmetic procedures is also the fact that they
must be repeated over certain periods of time
to maintain the desired appearance, which is
why it is not unusual for one person to have
more than five treatments over the course of
ayear [7, 8]. The most common non-invasive
aesthetic procedures in both sexes are botu-
linum toxin injection, hyaluronic acid, hair
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transplantation, chemical peeling, and microdermabra-
sion [5, 6].

Acceptance of cosmetic procedures

Body image is a person’s subjective perception of the
aesthetics of their own body, and reflects their attitudes,
thoughts, and emotions towards their own body, but
also the way in which a person interprets the reactions
of others. The modern era and advancement of aesthetic
medicine impose social pressure towards one’s physical
appearance, and the fact that most people cannot achieve
the physical appearance ideal makes them dissatisfied with
their appearance. Despite that, not all people who are dis-
satistied with their physical appearance choose to under-
take medical aesthetic procedures. Factors that have so far
been associated with the decision to undertake aesthetic
medical procedures include intrapersonal factors such as
unsatisfaction with personal appearance, appearance ori-
entation, social factors — internalization of sociocultural
messages, appearance conversations with peers, and pres-
sure from the media for striving towards the physical ap-
pearance ideals [9, 10, 11]. Moreover, it was also found that
positive experience with aesthetic procedures of people
that are in close social proximity to a person (e.g. friend
or family member) plays an important role [12].

Subjective component of cosmetic procedures’ accep-
tance includes attitudes of a person towards the general
physical appearance, or appearance of particular body
parts [13]. The core aspect of discontent with own body
image is a discrepancy between the perceived and ideal
self, both in self-ideal, and the ideals imposed by society
[8, 13]. Multiple studies have shown that people who de-
cide to undertake cosmetic procedures have gone through
ridicule or some other form of social pressure because of
their physical appearance at a certain point in their lives.
For instance, women who had undergone breast augmenta-
tion surgery reported a greater rate of appearance-related
teasing than other women did [14].

The most common way of researching attitudes towards
aesthetic procedures is investigating attitudes in the general
population, with an emphasis on people’s determination to
undergo a certain cosmetic/aesthetic procedure, and the
motivation that has led them to such a decision [15]. Two
motivational factors emerge in that context — acceptance of
cosmetic procedures for social and intrapersonal reasons,
which is in line with the idea that one’s physical appearance
is reflected both through their self-image, as well as social
impressions and interactions with others [15].

However, very few studies have investigated specific
subpopulations that are not the general population.

This study is part of a larger study that has tried to find
a connection between the acceptance of cosmetic proce-
dures and certain personality traits. Nonetheless, as a first
step and objective, it was necessary to examine and under-
stand the basic characteristics, contents, and differences
in attitudes towards cosmetic procedures between people
who have undergone previous non-surgical, minimally
invasive cosmetic procedures (the treatment group) and
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those who have not (the control group). The secondary
objective was to validate (internal consistency, test-retest
reliability, confirmative factor structure) the Acceptance
of Cosmetic Surgery Scale in the population of people who
had minimally invasive cosmetic procedures.

METHODS

The study was conducted at an aesthetic medical center in
Belgrade, Serbia, over a period of three months. The study
was approved by the Ethics Committee of the Faculty of
Medical Sciences, University of Kragujevac, Serbia. The study
was carried out in accordance with the Code of Ethics of the
World Medical Association (Declaration of Helsinki-Tokyo).
All the subjects filled out the questionnaire anonymously
after they were informed about the purpose of the research.

General inclusion criteria were the subject’s age of at
least 18 years and signed informed consent form. Inclusion
criteria for the treatment group was that the participant
had undergone a non-surgical cosmetic procedure, and
had not undergone any surgical aesthetic procedures. The
control group was created from the general population,
and adjusted with the treatment group for the distribution
category in the demographic variables that were relevant
to this study: sex, age, education, and marital status. Ex-
clusion criteria in the control group were previous non-
surgical or surgical cosmetic procedures.

Participants

The study included 245 participants in the treatment
group, 13 (5.3%) male, and 232 (94.7%) female. The mean
age was 42.02 + 12.12 years, ranging 21-73 years. The
study included 250 participants in the control group, 16
(6.4%) male, and 234 (93.6%) female. The mean age was
40.19 + 11.71 years, ranging 21-73 years. Also, 100 par-
ticipants from the control group were retested one month
after the first test.

The control group was balanced with the treatment
group in all basic demographic variables: sex (x*(1) = 0.107,
p = 0.744), age (x*(4) = 1.744, p = 0.783), education
(x*(3) =5.931, p = 0.115), marital status (x*(3) = 0.706,
p = 0.872), and the number of children (x*(4) = 2.436,
p = 0.656). The only demographic variables with statis-
tically significant differences between the groups were
employment status and economic status, with the partici-
pants from the treatment group having better employment
status (x*(4) = 19.096, p < 0.001), and economic status
(x*(4) = 57.794, p < 0.001).

A comparison of demographic variables was given in
Table 1.

There were no statistically significant differences be-
tween the two groups in mean values of body mass index
(t(342) = -1.454, p = 0.147).

Similar to previous studies conducted on the same pop-
ulation, the treatment group participants had on average 10
non-surgical cosmetic procedures, out of which the most
frequent ones were facial (53%) [7, 8]. The most commonly
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Table 1. Demographic characteristics of the subsamples
Treatment group
secondary 19.2 married 43.7 employed 79.2 lower middle 53 0 50.6
univ. students 73 with a partner | 25.3 unemployed 7.8 middle 26.5 1 18
graduates 735 single 204 univ. students 49 upper middle 347 2 27.3
other 10.6 pensioners 8.2 high 335 3+ 4.1
Control group
secondary 24.8 married 46 employed 66.8 lower middle 26.8 0 47.2
univ. students 10.4 with a partner | 26.4 unemployed 16.4 middle 33.2 1 20
graduates 64.8 single 18 univ. students 9.6 upper middle 24 2 28
other 9.6 pensioners 7.2 high 16 3+ 4.8

used techniques were different types of fillers and removal
of stretch marks (around one quarter of the procedures,
each), immediately followed by body mesotherapy (20%),
face mesotherapy (16%), and hair removal, cavitation, etc.
(up to 5%).

Measures

A questionnaire constructed for this study gathered in-
formation about the following sociodemographic charac-
teristics of the participants: sex, age, education, economic
status, employment status, marital status, number of chil-
dren, and number of cosmetic procedures.

Acceptance of Cosmetic Surgery Scale is one of the most
used instruments for assessment of attitudes towards cos-
metic, aesthetic procedures, and has been standardized in
multiple languages, including the Serbian version [9, 15,
16]. In our version, the instrument comprises the same
15 items that are answered through a seven-point Likert
scale with answers ranging from 1 (I strongly disagree) to
7 (I strongly agree), with the only change being that the
instructions emphasized that the term ‘cosmetic procedure’
includes not only surgical, but also minimally invasive cos-
metic procedures (fillers, botulinum toxin, stretch marks
removal, laser, etc.). In addition to the summed score, the
scale can be divided into three factors: Intrapersonal, So-
cial, and Consider. The first one measures attitudes related
to self-oriented benefits of aesthetic procedures, enhanc-
ing self-esteem and personal satisfaction (e.g., “Cosmetic
procedures are a good thing because they can help people
feel better about themselves”). The second factor mea-
sures social motivation for having aesthetic procedures
as a means of gaining social benefits or appearing more
attractive to others (e.g., “I would seriously consider having
cosmetic procedures if my partner thought it was a good
idea”). The third factor measures the participants’ inter-
est for these procedures — the probability that a person
would consider having an aesthetic procedure (e.g., “If I
knew there would be no negative side effects or pain, I
would like to try having a cosmetic procedure”). The scale
showed high reliability and test-retest correlation [9, 15,
16]. It took 15-20 minutes to complete the questionnaire
and the scale.

‘ DOI: https://doi.org/10.2298/SARH190327087S

Statistical analysis

Besides descriptive statistics (central tendency measures
and percentages), analyses for determining statistical dif-
ferences were used: t-test for independent samples and
ANOVA as well as x* tests for categorical variables. For
correlation analyses, we used Pearsons and Spearman’s co-
efficients of correlation. Normal distribution was estimated
by means of the Kolmogorov-Smirnov test. Confirma-
tory factor analysis, maximum likelihood method, was also
used. The analyses were conducted in PASW Statistics,
Version 18 (SPSS Inc., Chicago, IL, USA), as well as Amos
18 (Statistics Solutions, Clearwater, FL, USA).

RESULTS
Acceptance of cosmetic interventions

Internal consistency of the scale has shown high values of
a = 0.963, with item-total correlation (r) ranging 0.673-
0.876. The split-half (Spearman-Brown) coefficient of valid-
ity was 0.861 in the control group, and 0.810 in the treatment
group. Test-retest coefficient of correlation was r = 0.892.

The scale has shown good preliminary results that
justified further factor analysis (Bartlett’s test of spheric-
ity x*(105) = 7454.35, p < 0.01, KMO = 0.96). Based on
existing research, we used confirmatory factor analysis,
maximum likelihood method, and comparison of models
with two or three factors (Table 2).

Table 2. Model fit indices

Model |y¥df| p | GFI | AGFI | CFI |RMSEA[PCLOSE
Two-factor |5 3541 .001/0.932| 0.897 | 0.975 | 0.069 | 0.001
model
Three-factor
3.079 < 0.001/0.935| 0.905 | 0.978 | 0.064 | 0.001
model

GFIl - goodness of fit; AGFI - adjusted goodness of fit index;
CFl - comparative fit index; RMSEA - root mean square error
of approximation; PCLOSE - p of close fit

Due to the fact that preliminary analysis has shown that
the two groups had differences in total scores on the scale,

factor structure analysis was also conducted separately, by
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Figure 1. Three-factor model of the scale (for both groups)

groups. In the treatment group, the model accounts for a
total of 67.04% variance, with the first factor accounting for
47.2%, the second factor for 10.77%, and the third factor
for 9.08% variance.

In the control group, the model accounts for a total of
66.95% variance, with the first factor accounting for 48.41%,
the second factor for 10.9%, and the third factor for 7.91%.

Table 3. Descriptive statistics for acceptance factors

The items were distributed completely according to fac-
tors in both groups, and all had factor loadings greater than
0.5. Whereas the Social factor accounted for the least vari-
ance in the control group, this factor accounted for much
more variance in the treatment group. In both groups, the
Intrapersonal factor accounted for more variance than the
Consideration factor.

Scores on factors show high intercorrelation, making
it possible to analyze a unique, total score on the scale,
which was possible on the original scale as well (Figure 1).

General descriptive data for factor scores and total
scores on the Acceptance of Cosmetic Surgery Scale, ac-
cording to groups, were given in Table 3.

Even though scores of both groups have a tendency
towards higher values, these tendencies are more promi-
nent in the treatment group, with the control group having
milder tendencies, as shown on the histogram for one of
the factors (Figure 2).

A comparison of group differences shows that the treat-
ment group has higher total Acceptance (t(478) = 27.024,
p < 0.01, n* = 0.6), as well as factor scores in Intraper-
sonal (t(430) = 17.556, p < 0.01, n* = 0.38), Consider
(t(441) = 27.218, p < 0.01, n? = 0.6), and Social factors
(t(473) =23.470, p < 0.01, 1> = 0.53), and all the differences
had a large effect size.

The highest scores in the control group were given for
items dealing with advantages of cosmetic, aesthetic pro-
cedures in general (e.g., “It makes sense to have a minor

Factor Group Min-max. Mean Std. dev. Std. error mean Skewness Kurtosis z a
treatment 5-35 31.18 4.728 0.302 -2.210 6.514 0.210%** 0.85
Intrapersonal
control 5-35 21.55 7.241 0.458 -0.400 -0.485 0.103** 0.85
Consider treatment 5-35 30.95 5.493 0.351 -2.123 5326 0.237** 0.88
control 5-35 14.16 8.022 0.507 0.773 -0.426 0.137%* 0.88
Social treatment 5-35 24.29 7.449 0.476 -0.403 -0.612 0.075%* 0.83
i
control 5-33 9.84 6.176 0.391 1.825 3.052 0.217** 0.86
treatment 15-105 86.42 15.130 0.967 -1.307 2.518 0.120%** 0.91
Acceptance
control 15-103 45.55 18.393 1.163 0.692 0.209 0.074** 0.92
z - Kolmogorov-Smirnov
**p <001
207 —
607 —
Mean =21,55 B
15 Std. Dev. =7.241 B
Stl\élesn =314‘178"8 N =250
.Dev.=4.72 N
- N=245 h
§ 40 -
3
= 107 M
fra =
— HH’F |
2 a
0 10 20 30 40 g 1Il] ZIIJ 3[0 4‘0
Intrapersonal Intrapersonal

Figure 2. An example of the score distribution (Intrapersonal Factor)
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Table 4. Differences in aesthetic intervention Acceptance (demo-
graphic variables)

Gender Group t df p
treatment -1.779 243 0.076
Intrapersonal
control 1.798 243 0.073
X treatment -1.528 243 0.128
Consider
control 0.851 243 0.395
. treatment 0.735 243 0.464
Social
control 1.112 243 0.267
treatment -0.744 243 0.458
Acceptance
control 1.453 243 0.148
Education Group F df p
treatment 0.339 2,246 0.713
Intrapersonal
control 1.758 2,246 0.175
X treatment 1.808 3,246 0.166
Consider
control 0.187 3,246 0.829
X treatment 0.352 3,246 0.704
Social
control 0.498 3,246 0.609
treatment 0.220 3,246 0.803
Acceptance
control 0.516 3,246 0.598
Work status Group F df p
treatment 0.358 4,245 0.783
Intrapersonal
control 0.894 4,245 0.468
X treatment 0.288 4,245 0.834
Consider
control 0.220 4,245 0.927
. treatment 0.383 4,245 0.765
Social
control 0.376 4,245 0.826
treatment 0.276 4,245 0.842
Acceptance
control 0.171 4,245 0.953
Marital status Group F df p
treatment 0.936 2,246 0.424
Intrapersonal
control 0.853 2,246 0.466
. treatment 0.561 3,246 0.641
Consider
control 0.479 3,246 0.698
. treatment 0.235 3,246 0.872
Social
control 0.170 3,246 0.917
treatment 0.487 3,246 0.692
Acceptance
control 0.242 3,246 0.867

cosmetic intervention rather than spending years feeling
bad about the way you look,” M = 5.18, or “Cosmetic inter-
ventions are a good thing because they can help people feel
better about themselves,” M = 4.66). Whenever the items
were about the issue of whether or not the participants
themselves would actually try such a procedure, mean
scores were lower. However, questions dealing with social
acceptance, especially by the participant’s partner had the

Stoli¢ D. et al.

lowest mean scores (e.g., “I would seriously consider hav-
ing an aesthetic procedure if my partner thought it was a
good idea,” M = 1.72, or “I would seriously consider having
a cosmetic procedure if I thought my partner would find
me more attractive,” M = 1.76).

The treatment group had the highest mean scores
for items that belong to the Intrapersonal factor, i.e., are
dealing with advantages of cosmetic procedures (e.g., “It
makes sense to have a minor aesthetic procedure rather
than spending years feeling bad about the way you look,” M
= 6.56, or “Aesthetic procedures are a good thing because
they can help people feel better about themselves,” M =
6.44). Similar to the control group, mean scores for items
that were dealing with partner’s social acceptance were
the lowest (e.g., “I would seriously consider having an aes-
thetic procedure if my partner thought it was a good idea,”
M = 4.24), but much higher than in the control group.

Differences in acceptance according to
demographic characteristics

Analyses in both groups have shown that no demographic
characteristic showed significant differences in the total
score or factor scores (Table 4).

Also, no correlation was found with continuous demo-
graphic variables (Table 5).

DISCUSSION

The three-factor model of cosmetic surgery acceptance
that was created in this study, and that confirms the origi-
nal structure of the questionnaire, comprised the following
factors: Intrapersonal, Consider, and Social. The Intraper-
sonal factor accounted for most of the variance, followed
by Social, and Consider factors.

It is obvious that the degree to which persons are satis-
fied or dissatisfied with their own body has strong im-
plication for their self-awareness, self-respect, and social
behavior, as well as their attitudes towards acceptance of
cosmetic procedures. Body image dissatisfaction impacts
the quality of life, and it is believed to be a motivation
for a number of body altering procedures as well as re-
lated activities (being on diets, getting informed about
cosmetic procedures, saving money, medical tourism,
and the like) [17, 18]. This is further supported in our
study by high scores for items such as, “It makes sense to

Table 5. Correlation coefficients between Acceptance factors and demographic variables

Consider Social Acceptance

r=-0.075,p=0.242

r=-0.073,p=0.254

r=-0.058,p=0.362

r=-0.056, p=0.378

r=0.050, p = 0.436

r=0.031,p =0.621

r=-0.087, p=0.239

r=-0.053,p=0471

r=-0.087, p=0.241

r=-0.089, p=0.264

r=-0.040, p=0.622

r=-0.062,p=0.438

r=0.024, p =0.706

r=0.084, p=0.190

r=0.069, p=0.282

r=0.000, p=0.996

r=0.052,p=0414

r=0.059,p=0.357

r=0.083,p=0.198

r=0.054, p=0.397

r=0.080,p=0.212

Variable Group Intrapersonal
treatment r=0.015,p=0.810
Age
control r=0.100,p=0.116
i treatment r=-0.092, p=0.215
Body mass index
control r=-0.020, p = 0.804
treatment r=0.060, p = 0.347
Number of children P
control r=0.105, p=0.100
. treatment r=0.074, p =0.246
Economic status
control r=0.054, p=0.398

r=0.008, p=0.903

r=-0.002, p=0.969

r=0.024,p=0.711
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have a minor aesthetic intervention rather than spending
years feeling bad about the way you look,” or “Cosmetic
interventions are a good thing because they can help
people feel better about themselves.” Other studies have
also found that sociocultural influences are not the only
significant factor for the development of attitudes towards
cosmetic interventions, but rather that specific aspects
of the self also play an important role. For instance, self-
monitoring and self-awareness (both private and public)
had a direct effect on women’s consideration of breast
cosmetic surgery [19].

Other studies have also shown that the feelings about
one’s own looks are the key factor in deciding upon a cos-
metic surgery, and that reactions to changes caused by
these interventions are more positive if reasons are per-
sonal and not under the influence of the partner [20]. On
the other hand, even though our participants had lowest
mean scores for items dealing with social factors, especially
partner opinions, high pressure on a person is certainly
being made by various social and cultural influences. De-
spite the possibility that people consciously reject the im-
portance of influence of other people, negative comments
about someone’s physical appearance may be interpreted
as subconscious pressure, thus causing dissatisfaction and
low self-esteem [8]. Furthermore, imposed social standards
and ideals of physical appearance that are broadcasted
through media, especially by fashion and aesthetic indus-
try advertisements, have huge influence on our own body
image perception, and may become internalized standards
for understanding the importance of physical appearance
[11, 21]. Additionally, as the popularity of aesthetic proce-
dures grows, so does the media attention and general social
acceptance of cosmetic procedures — therefore, the general
interest for aesthetic procedures also grows.

The risk of developing dissatisfaction with one’s own
body image is higher in persons who constantly compare
themselves with others [4, 22]. Prior studies which have
used this scale have shown that the lower a person’s appear-
ance and social self-esteem is, the more likely she/he is to
accept cosmetic surgery [15]. In line with that, a particular
score stood out on the Social factor, negatively correlating
with social self-esteem. The fact that most people, more
often women, decide to undergo aesthetic procedures after
they are 35 and in their early 50s, i.e. at the first sign of old
age and in the climacteric period, is unsurprising [7]. It is
also not unusual how acceptance of cosmetic procedures
is linked with lower self-esteem and self-confidence, as
well as tendencies towards hyperthymic temperament and
conformity [8, 22].
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Finally, this type of factor categorization may correlate
with the principles of the theory of planned behavior, be-
cause the final decision (in our case the Consider factor)
stands under the influence of Intrapersonal factors, beliefs
and prior experience, and Social factors, pressures, and
norms in the social environment of the person [23].

Differences according to demographic
characteristics

Compared to the original study, our study had no connec-
tions between the sex and the age of the participants (in
either group) and scores on this scale [15]. It is essential to
underline that the fact that there are prominent differences
between the two groups in acceptance (particularly on the
social factor) but no differences according to demographic
variables, speaks in favor of other personal characteristics,
most likely of psychological and/or social nature, which
have a greater impact on accepting this type of an inter-
vention. Therefore, in future studies, researchers should
examine the influence of some of the psychological char-
acteristics, ideally through a longitudinal study.

The scale characteristics

It should also be noted that the Serbian version of this scale
has been adapted for cosmetic procedures in general (not
only surgical procedures), and has exhibited good overall
internal consistency and construct validity scores in both
groups. The test-retest reliability coefficient indicates a
stable reliability over time. Our study also corroborates
evidence from previous studies reporting that the three
factors are mutually dependent, and one total score can be
used when describing cosmetic intervention acceptance.

CONCLUSION

The feelings about one’s own looks are the key factor in
deciding upon a cosmetic surgery. However, even though
our participants had the lowest mean scores for items deal-
ing with social factors, high pressure on a person’s body
image perception is certainly being made by various social
and cultural influences. Finally, the Serbian version of this
scale has been adapted for cosmetic procedures in general
(not only surgical procedures) and has exhibited good psy-
chometric properties.
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CTpyKTypa CTaBOBa Npema NpuxBaTakby eCTETCKUX MHTEpPBEHLM]a
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'"YHuBep3utet y KparyjesLly, QakynteT meavLMHCKUX Hayka, KparyjeBali, Cpbuja;

2YHuBep3uTeT y beorpagy, MeanunHckn dakynteT, KnnHuKa 3a oneKoTVHE, NNaCTUYHY U PEKOHCTPYKTUBHY Xupyprujy, beorpag, Cp6uja;
YHuBep3uTet y KparyjesLy, MpupoaHo-maTtemaTinykm ¢pakyntet, Kparyjesal, Cpbuja;
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CAMETAK

Yeoa/Unm Lium ctyauje je 61o ncnutaty CTPYKTypY CTaBoBa
npema npuxeatakby eCTETCKUX MHTePBEHLMja 1 Moryhe pasniike
n3mehy ocoba Koje Cy NPeTXOAHO UMare HeKy MAHUMANHO VH-
Ba3VIBHY eCTETCKY MHTEPBEHLM]Y 1 OHUX KOj1 TO HUCY.
MeTtope Y cTyaujy je ykibyueHo 245 ncnutaHuka (tpetmpaHa
rpyna), og 21 go 73 roguHe ctapoctu (42,02 + 12,12). KoHtpon-
HY rpyny je unHuno 250 ncnutaHnka Koju HUCY nMmanm npe-
TXOfHE ecTeTCKe NHTepBeHLMje, Takohe of 21 fo 73 rognHe
crapocTy (40,19 = 11,71). KoHTponHa rpyna je n3banaHcupaHa
y OQHOCY Ha ANCTpMOYyLMjy ogroBapajyhnx gemorpadckimx Ka-
Teropuja NcnuTaHnka U3 TpeTpaHe rpyne. 3a NpoLeHy CTaBoBa
UCNMTaHMKa NpeMa eCcTeTCKMM NHTepBeHUMjama KopuiwheHa
je Ckana nprixBaTtarba eCTeTCKUX XUPYPLUKMX MHTEPBEHLM]a,
npunaroheHa 3a cBe BPCTe OBKX MpoLieAypa.

DOI: https://doi.org/10.2298/SARH190327087S

PesyntaTtu /IHTepHa KOH3WCTEHTHOCT CKajie M3Hocuna je
a = 0,963, koebuuunjeHT BanugHocTu split-half 0,861/0,810,
a KoedurLUMjeHT Kopenauuje TeCT-peTecT je n3Hocmo 0,892.
TpeTupaHa rpyna je 6enexuna 3HayajHo Behe npuxBaTame
(t(478) = 27,024, p < 0,001, n>= 0,6) 1 BrLe 6OAOBHE pe3yi-
TaTe Ha CBe TP AnMeH3uje ckane. Kateropuje gemorpadckmx
Bapujabnu, y obe rpyne, HUCY MOKa3ase 3HauajHe pasnuke y
YKYMHUM 11 $aKTOPCKMM pe3ynTaTima Ha CKau.

3aksbyyak VcnutaHnum 13 obe rpyne cy nocTurau sulle 60-
[OBHe pe3ynTaTe Ha TBpAHaMa Koje ce 0fHOCe Ha MPefHOCTH
€CTeTCKNX UHTePBEHLMja U3 MHTePNepCOHaNHNX passiora.
KrmbyuHe peun: MMHUMaNHO MHBa3UBHE ecTeTcKe npoueaype;
NpUXBaTake eCTETCKUX MHTEPBEHLIMja; CTaBOBU
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SUMMARY

Introduction/Objective Heroin is metabolized to 6-monoacetylmorphine (6-MAM) and morphine.
The objective of this study is to examine 6-MAM, morphine, and codeine relationships in order to
distinguish deaths related to heroin consumption from deaths related to morphine and/or codeine
consumption.

Methods The autopsy blood and urine samples from 45 opioid drug addicts were examined. Gas
chromatography/mass spectrometry was applied to evaluate morphine, 6-MAM, and codeine. Two
groups were formed: 6-MAM-positive (n = 35) and 6-MAM-negative (n = 10).

Results Compared to the 6-MAM-negative group, blood morphine levels were higher in the 6-MAM-
positive group (p = 0.022), while blood codeine levels were similar (p = 0.575). In the 6-MAM-negative
group, the blood morphine/codeine ratio was 8.3, and it was 4.3 in the 6-MAM-positive group. There
was no difference between the groups regarding urine morphine levels (p = 0.859). The urine mor-
phine/codeine ratio was 6.2 in the 6-MAM-negative group, whilst it was 32.2 in the 6-MAM-positive
group. In the blood samples, morphine and codeine concentrations were significantly correlated
(r=0.607; p =0.006). In urine samples, correlations between morphine and codeine (r=0.766;
p < 0.001), morphine and 6-MAM (r = 0.650; p < 0.001), as well as codeine and 6-MAM (r = 0.620;
p < 0.001), were also significant.

Conclusion Analyses of 6-MAM and morphine/codeine ratio in blood and urine autopsy samples
may be used as diagnostic tools to distinguish deaths related to the consumption of different
opioid drugs.

Keywords: autopsy; heroin; 6-MAM; morphine; codeine

INTRODUCTION

Heroin (3,6-diacetylmorphine) is an opioid
drug synthesized by acetylation of morphine
derived from crude opium. Beside morphine,
the crude opium contains several other alka-
loids, including codeine (3-methoxymorphine).
During morphine synthesis, codeine also un-
dergoes acetylation reaction yielding 6-acetyl-
codeine. As the result, heroin often contains
a certain quantity of codeine as an impurity.
Heroin and codeine are actually prodrugs,
which are both metabolized into the common
active form — morphine. Heroin is metabo-
lized into morphine via several intermediary
products. After an intravenous injection,
heroin is within three minutes converted into
6-monoacetylmorphine (6-MAM) by hydro-
lysis of one acetyl group. Thereafter, 6-MAM
is metabolized into morphine during a time

frame between 20 minutes and three hours [1,
2]. Codeine is converted into morphine by o-
demethylation via hepatic cytochrome P450-
containing enzyme — CYP2D6 [3]. Compared
to heroin metabolism to morphine, the conver-
sion of codeine into morphine is a relatively
slow process, and in codeine intoxication it may
take 24 hours before measurable morphine lev-
els appear in the blood [4].

Positive detection and measurement of her-
oin metabolites in autopsy body fluids, without
previous knowledge of death circumstances,
can be ascribed to heroin consumption, but
also to morphine intoxication which may occur
during medical treatment of acute and chronic
severe pain. According to the literature data,
there are two indicators of heroin exposure
in living individuals: the presence of 6-MAM
in body fluids and tissues, and morphine/co-
deine ratio > 1. The latter is considered to be
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especially important in cases where 6-MAM was not de-
tected, as well as in cases suspected for codeine intoxica-
tion [5, 6, 7]. However, these relationships seem to be by far
the most complex in forensic autopsy samples, and, with
few exceptions, poorly investigated in Serbian drug addicts.

This study evaluated blood and urine toxicological in-
dicators of heroin use, 6-MAM and morphine/codeine
ratio, obtained during medicolegal death investigation of
cases suspected of heroin or morphine intoxication, in or-
der to distinguish deaths related to heroin consumption
from those related to the consumption of morphine and/
or codeine.

METHODS

This study was performed at the Milovan Milovanovi¢ In-
stitute for Forensic Medicine, Faculty of Medicine, Univer-
sity of Belgrade, Serbia, after ethical institutional clearance
was obtained. From January 2006 to December 2015, a
total of 12,817 autopsies were done, of which 351 autopsy
cases of adult drug addicts, of both sexes. The inclusion
criteria in the study were as follows: (1) death due to sus-
pected accidental heroin intoxication, and (2) in addition
to morphine, the presence of codeine and/or 6-MAM in
autopsy blood and urine samples. Forensic autopsy files,
heteroanamnestic data from the closest relatives, police
records, and medical history files for all the studied cases
were also collected. Of all autopsies performed in that pe-
riod, 219 were associated with psychoactive substances
abuse, but only 134 cases satisfied the inclusion criteria.

The postmortem blood and urine samples were taken
with sterile syringe into chemically clean glass tubes. Ap-
proximately 50-100 mL of blood was taken from the femo-
ral vein, and about 50-100 mL of urine was taken through
the intact urine bladder wall. The samples were thereafter
aliquoted and kept in closed tubes at -20°C for no longer
than four weeks before analyzing.

Morphine, codeine, and 6-MAM were screened and
quantitatively analyzed by gas chromatography (GC) with
mass spectrometry (MS) detection, using a headspace
technique, adopted for opiates [8]. We used Agilent 7000
GC/MS triple quadrupole gas chromatograph (Agilent
Technologies, Inc., Santa Clara, CA, USA), connected to
the flame ionization MS detector. Opiates were extracted
from specimens according to instructions, using a capillary
extraction column Oasis MCX-3cc (Waters Oasis®, Waters
Corporation, Milford, MA, USA) [8]. Free morphine and
codeine were screened in the 40-500 range, and a specific
m/z ratio was used for the detection of a target ion. All
positive specimens were further analyzed according to the
manufacturer’s instructions, using the selective ion moni-
toring mode [9]. Morphine was determined at m/z 429 (re-
tention time: 11.6 min.), codeine at m/z 371 (retention time:
11.19 min.), and 6-MAM at m/z 399 (retention time: 12.47
min.). Concentrations of morphine, codeine, and 6-MAM
were calculated from correspondent standard curves.

The data were processed using the statistical program
package SPSS, version 22 (IBM Corp., Armonk, NY, USA).

‘ DOI: https://doi.org/10.2298/SARH181005003J
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The data was presented according to standard descriptive
statistics. Discontinual variables were expressed as fre-
quencies and continual variables as median values (and
range). Differences between the groups were tested by the
Mann-Whitney U-test. Correlation analysis was accom-
plished by calculating Spearman’s coefficient. Findings
were considered statistically significant at p < 0.05.

RESULTS

By screening of autopsy samples from 219 death cases asso-
ciated with the use of psychoactive substances, the detection
of morphine alone occurred in 134 cases (63%), and in 63
other cases (28.8%) morphine was combined with another
psychoactive substance, most frequently with codeine (56
cases; 25.6%). The results are presented in Table 1.

Samples where morphine alone was detected (n = 134)
were further quantitatively analyzed. Beside morphine, de-
tectable quantities of codeine and/or 6-MAM were found
in 49 cases. The morphine/codeine concentration ratio
(M/C) was calculated. In 45 cases, the M/C ratio in the
blood and/or urine was > 1, and four urine samples had
M/C ratio < 1. Of 45 cases with M/C ratio > 1, measurable
levels of 6-MAM in body fluids were found in 35 cases
(77.8%), and those comprised the 6-MAM-positive group.
In other cases (n = 10), no measurable 6-MAM was de-
tected, and these comprised the 6-MAM-negative group.
The results are presented in Tables 2 and 3.

Median values of blood morphine and codeine, and
urine morphine and codeine concentrations in 6-MAM-
positive and 6-MAM-negative groups are presented in
Table 4. As presented, blood morphine levels significantly
differed between the groups and were approximately two
times higher in the 6-MAM-negative than in the 6-MAM-
positive group (U = 3.5; p = 0.022). Concentrations of
blood codeine were similar in both groups (U = 19.0;
p = 0.575). However, in the 6-MAM-negative group, the
median blood M/C ratio was 8.25 and in the 6-MAM-
positive group the median blood M/C ratio was 4.25.

Compared to the 6-MAM-negative group, median
values of urine morphine levels were somewhat higher
in the 6-MAM-positive group (Table 4), but the differ-
ence between the groups was not significant (U = 134.0;
p = 0.859). Compared to the 6-MAM-negative group, the
medium urine codeine concentrations were about three
times lower in the 6-MAM-positive group. The differences
between the groups regarding urine codeine levels were
also not significant (U = 129.0; p = 0.734). However, in
the 6-MAM-negative group, the median urine M/C ratio
was 6.2, whilst in the 6-MAM-positive group, the median
urine M/C ratio was 32.2, and this difference was statisti-
cally significant (p < 0.001).

We further analyzed relationships between morphine,
codeine, and 6-MAM within each body fluid compart-
ment. The results are presented in Table 5. In the current
study there were significant correlations between blood
morphine and blood codeine levels (r = 0.607; p = 0.006),
urine morphine and urine codeine levels (r = 0.766;
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Table 1. Opiates and their combinations in drug addicts who died from
abuse of psychoactive substances from January 2006 to December
2015

Psychoactive substance(s) Numbe(l;]c))f cases %

Morphine 134 63

Codeine 2 0.9
Methadone 4 1.8
Others 1 0.4
Morphine + codeine 56 256
Morphine + methadone 2 0.9
Morphine + tramadol 2 0.9
Morphine + methadone + tramadol 1 0.5
Morphine + codeine + tramadol 1 0.5
Morphine + codeine + methadone 1 0.5
Unknown 1 5

Total 219 100

Table 2. Distribution of opioid addict cases according to the presence
of 6-MAM

Presence of 6-MAM Number of cases (n) %

6-MAM-negative 10 22.2
6-MAM-positive 35 77.8
Total 45 100

Table 3. Distribution of opioid addict cases with M/C ratio > 1, accord-
ing to the presence of 6-MAM in the blood and urine

Body fluid
Presence of 6-MAM Blood Urine
n % n %
6-MAM-negative 3 15.8 9 225
6-MAM-positive 16 84.2 31 77.5
Total 19 100 40 100

Table 4. Morphine and codeine concentrations in postmortem body
fluids according to the presence of 6-MAM

6-MAM n body fluids
6-MAM-negative 6-MAM-positive
Median (range) | n Median (range)
0.33(0.23-0.39) | 16 | 0.17(0.03-0.41)
2.37(0.03-17.20) | 31 | 3.33(0.10-44.28)
0.04 (0.02-0.11) | 16 | 0.04 (0.004-0.090)
0.38(0.01-4.93) | 32 | 0.11(0.01-8.65)

Opioids in body
fluids (ug/ml)

Morphine (blood)
Morphine (urine)
Codeine (blood)
Codeine (urine)

O | W[ v | Ww| >

Table 5. Correlation analysis for relationships between morphine, co-
deine, and 6-MAM within each body fluid compartment

. Codeine (ug/mL) 6-MAM (ug/mL)
Drug Body fluid - -
Blood Urine Blood Urine
r 0.607 -0.162
Blood | p 0.006* 0.580
Morphine n 19 14
(ug/mL) r 0.766 0.650
Urine | p <0.001* <0.001*
n 40 29
r 0.114
Blood | p 0.699
Codeine n 14
(ng/mL) r 0.620
Urine <0.001*
n 28

Spearman’s correlation coefficient (r) was calculated, and significant relation-
ships were marked (¥).

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):607-611

p < 0.001), urine morphine and urine 6-MAM levels
(r=0.650; p < 0.001), and between urine codeine and urine
6-MAM levels (r = 0.620; p < 0.001).

DISCUSSION

The M/C ratio is now considered to be a useful parameter to
distinguish heroin-associated death from death associated
with codeine abuse, since in the latter cases the M/C ratio is
often <1 [7, 10]. Beside morphine, the presence of codeine
and/or 6-MAM was detected in 49 of 134 cases (36.5%) in
the current study. In 45 cases, the M/C ratio in the blood
and/or urine was > 1, and in four cases the urine M/C ratio
was < 1. Of these 45 morphine- and codeine-positive cases,
in 35 cases (77.8%) we also detected measurable amounts
of 6-MAM in the blood and/or urine samples. The M/C
ratio in morphine- and codeine-positive cases varied 2.5-13.
Previously, the M/C ratio was determined exclusively in the
blood samples [5, 11, 12], and more recently the M/C ratio
was calculated from both blood and urine samples [4].

For identification and measurement of 6-MAM, as cur-
rently most accurate molecular fingerprint of heroin expo-
sure, it is often recommended to employ urine samples. The
main reason is that, in contrast to the blood, 6-MAM once
excreted into the urine is not further metabolized in organ-
ism [13, 14]. In Norway, Konstantinova et al. [4] investigated
the M/C ratio in a large number of cases (n = 2,438), positive
for 6-MAM and/or morphine and codeine in the blood and
urine samples. In that study, in 98% of blood samples and
in 96% of urine samples, the M/C ratio was > 1, and var-
ied 5-10, which is largely in accordance with our findings.
Moreover, one Swedish study of 747 cases related to heroin
abuse also reported that in 98.9% of 6-MAM-positive cases
the M/C ratio was > 1, although the M/C ratio was actually
very high, with median value found to be 11 [6]. Estimat-
ing the survival times in acute heroin intoxication, Darke
and Duflou [1] reported 6-MAM in 43% of the cases. This
study also reported that 6-MAM-positive cases have two
times higher morphine levels than 6-MAM-negative cases,
which was also found in the current report (Table 4). Ceder
and Jones [5] evaluated 6-MAM, morphine, codeine, and
M/C ratio in living persons imprisoned for driving under
the influence of drugs. Of 675 blood samples in that study,
6-MAM was present in 16 (2.3%), and of 339 urine samples,
6-MAM was recorded in 212 samples (62%). When 6-MAM
was detected in urine, the blood M/C ratio was always > 1,
and varied 1-66, with a median value of 6 [5].

However, the M/C ratio should be analyzed through the
prism of free morphine and codeine levels. In the current
study, we observed high median levels of blood morphine
in both 6-MAM-positive (0.17 mg/L) and 6-MAM-neg-
ative cases (0.33 mg/L), and even higher median levels
of urine morphine in 6-MAM-positive (3.33 mg/L) and
6-MAM-negative cases (2.37 mg/L). In contrast to that,
median values of either blood or urine codeine levels were
much lower and were not related to the 6-MAM status
(0.04 mg/L, and 0.11 mg/L, respectively). These results
are in accordance with several other studies who reported

www.srpskiarhiv.rs ‘



610

that blood free morphine levels vary 0.22-0.60 mg/L and
blood free codeine levels vary 0.01-0.07 mg/L after heroin
exposure [4, 6,7, 8].

We observed that, compared to the 6-MAM-negative
group, concentration of the blood free morphine was lower
in the 6-MAM-positive group (0.33 mg/L vs. 0.17 mg/L).
Although this is opposite to several other studies which
reported higher blood morphine levels in the6-MAM-
positive group [4], our findings are in accordance with
Ceder and Jones [5], who also found higher median values
of blood morphine in the 6-MAM-negative group.

Also, morphine levels were higher than codeine levels in
all 6-MAM-positive cases and all 6-MAM-negative cases
with M/C ratio > 1, either in the blood or urine samples
(Table 4). Moreover, blood morphine and blood codeine
levels, as well as urine morphine and urine codeine levels,
were significantly correlated (Table 5). These findings are
somewhat expected, and may be partly explained by the
fact that illegal production of heroin from crude opium
is necessarily accompanied by the increased presence of
codeine, as an impurity, thus heroin drug addicts consume
some codeine as well. In the 6-MAM-positive group, there
were statistically significant correlations between 6-MAM
and morphine, as well as between 6-MAM and codeine in
urine samples. Similar results were reported on cadaveric
samples, as well as on samples from living drug addicts,
thereby confirming that morphine and codeine levels in
the body fluids are tightly related to the quantity of heroin
taken with the dose [4, 5, 7].

In four 6-MAM-negative cases the blood M/C ratio was
> 1, whilst the urine M/C ratio was < 1, with a median of
0.55. Konstantinova et al. [4] also reported low values of
M/C ratio in 2% of blood and 4% of urine samples but
among 6-MAM-positive cases, while Ceder and Jones [5]
reported M/C ratio < 1 in 15% cases of 6-MAM-positive
living, imprisoned drug addicts. One probable explana-
tion of such divergent M/C ratio findings observed among
6-MAM negative cases could be related to longer survival
time, during which the blood 6-MAM could undergo fur-
ther metabolic reactions yielding products that were not
targeted in our study.
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Codeine is an opioid analgesic drug. However, median
concentration of free codeine in four cases with urine M/C
ratio < 1 in our study was 0.67 mg/M (0.31-1.10 mg/L).
This was 2.4 times higher than free morphine levels in the
same group (median 0.28 mg/L; range: 0.024-0.94 mg/L),
and several times higher than therapeutic codeine dose.
Pharmacokinetic studies have well documented that the
blood concentration of free codeine is several times higher
than free morphine after one or more codeine doses [9,
15, 16]. Kronstrand et al. [17] reported, for example, that
ingestion of 100 mg codeine phosphate gave rise to the
free blood codeine to 0.183 mg/L, while in the study by
Quiding et al. [13], ingestion of 60 mg codeine phosphate
gave rise to blood codeine of 0.115 mg/L. Ceder and Jones
[5] reported blood free codeine levels of 0.180 mg/L in
living drug addicts with M/C ratio < 1. These and our
results suggest that a low M/C ratio probably indicates that
codeine was deliberately used some time before death, or,
more likely, that codeine as an impurity was highly present
in the heroin dose.

CONCLUSION

The current study of death related to chronic heroin ex-
posure indicates that the presence of 6-MAM and M/C
ratio in body fluids may be used as reliable tools to differ-
entiate cases in which it is unclear whether death resulted
from (chronic) heroin and morphine consumption for
non-medical (recreational) purposes, or from accidental
therapeutic use of morphine.
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3Hauaj KoHueHTpauuje 6-MAM n ogHoca MOPGUH/KOLEUH Y AMjarHOCTULM CMPTH

HapKOMaHa

Bnagumup Jakwuh', InjaHa Mupuh?, Anekcangpa Mnuh?, CysaHa Matejuh’, CHexxaHa Creuh?, 3gpasko Butowesuh’

'YHugep3utet y MpuiwTnm — Kococka Mutposuua, MeanumHckin Gakyntet, MIHCTUTYT 3a cyncky MeanumHy, KocoBcka Mutposuua, Cpbuja;
2YHuBep3auTeT y MpuwtnHm - Kococka Mutposuua, MepuumHckn dakynteT, MIHCTUTYT 3a Grioxemujy, Kocoscka Mutposuua, Cpbuja;
*YHusep3uTeT y MpuwtnHu - Kocoscka MutpoBuua, Meguumtckm dpakyntet, IHCTUTYT 3a jaBHO 3gpaBibe, KocoBcka Mutposuua, Cpbuja;
*YHnsep3uTeT y MpuwwtnHM - KocoBcka Mutposuua, MegunumHcki dakyntet, UHCTUTYT 3a dapmakonorujy, Kocoscka Mutposuua, Cp6uja;
YHuBep3auTeT y MpuwtnHm - Kocoscka Mutposuua, MeanumHckn dakynter, IHCTUTYT 3a aHaTomujy, KocoBcka MuTtposuua, Cpbuja

CAMETAK

YBoa/Lum XepouH ce y opraHviamy Metabonviie y 6-MoHoalle-
TUnMopduH (6-MAM) n mopduH. Uurb paga je pa ncnutyjyhn
KoHueHTpauuje 6-MAM, mopdrHa, KoerHa 1 HIXOBUX OBHO-
ca andepeHuUmjanHo AnjarHOCTUYKM AePUHULIEMO Pa3NNKY
n3mehy CMpTU Koje Cy HaCTymnuIe YHOLLIEHEM XEPOUHA Y Op-
raHu3am o[ OHMX Koje cy HacTynune Kopuwherwem mopduHa
1 nnu/KopenHa.

Mertoge Kop 45 06ayKoBaHMX HApKOMaHa Kof KOjUXx je y y3op-
LMMa KpPBU 1 Yp1Ha OOHOC BPeJHOCTY KOHLIeHTpaLmja MopdurH/
KOAEeVH > 1, racHOM XpomaTorpadujom / MaceHOM CreKTpome-
Tpujom oppehrBaHe Cy KOHUEHTpauuje MopdurHa, 6-MAM-a n
KofeuHa. DopmupaHe cy Be rpyne ncnutaHunka: 6-MAM nosu-
TvBHa (n = 35) 1 6-MAM HeraTmBHa rpyna (n = 10).

Pesyntatu Y nopehetby ca 6-MAM HeraTuBHOM rpynom, KOH-
LleHTpaLwja MopduHa y KpBK je 6una 3HavajHo Beha y 6-MAM
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no3uTusHoj rpynu (p = 0,022), AOK ce BPeAHOCTY KOAEeNHa y
KpBU HUCy pa3nukoBane (p = 0,575). Y 6-MAM HeratviBHOj rpynu
ofHoc MopdVH/KOAENH Y KpBY je 610 8,3, ok je y 6-MAM nosu-
TVBHOj 610 4,3. Huije 61no 3HavajHe pasnuke y KOHLEHTpaLmju
MopduHa y ypuHy mehy rpynama (p = 0,859). OgHoc mopduH/
KofevH y ypuHy y 6-MAM HeraTvBHOj rpynu je 610 6,2, oK je y
6-MAM no3uTnBHoj rpynu 61o 32,2. KoHueHTpaLmje MopdurHa 1
KoflenHa y KpBM Cy 3HauajHo Kopenuvpane (r=0,607; p = 0,006),
Kao 1 KOHLieHTpaLmje MopdurHa v KofeunHa y ypuHy (r = 0,766;
p < 0,001), mopduHa n 6-MAM y ypuHy (r = 0,650; p < 0,001) n
KopenHa n 6-MAM y ypuHy (r=0,620; p < 0,001).

3akmyyak pricyctBo 6-MAM y y3opLiMa TeNeCHUX TeYHOCTH
1 0fHOC MOP®UH/KOAEUH MOTY BTN KOPVUCHW MHANKATOPU 1
NOCNYXUTW y ANjarHOCTULM CMPTU NOBE3aHOj Ca y3UMarem
onvjata.

KmyuHe peun: o6ayKkuuja; xepouH; 6-MAM; MopduH; KogenH
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Human dirofilariasis

Svetlana Popovi¢', Vesna Begovi¢-Kupresanin'?, Natasa Vesovic¢®

'Military Medical Academy, Clinic for Infectious and Tropical Diseases, Belgrade, Serbia;
Military Medical Academy, Faculty of Medicine, Belgrade, Serbia;
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SUMMARY

Introduction Dirofilariasis is a zoonosis caused by nematodes from the genus Dirofilaria, which is a parasite
in dogs and other canids, and humans get infected by a mosquito bite. In Europe, the number of patients
outside the endemic area is increasing. So far, more than 2,850 cases of human dirofilariasis have been re-
ported worldwide. In the last 20 years, we have had only two confirmed cases in our institution. The disease
is manifested in a cutaneous, visceral, and ocular form. From the initial infection, the first symptoms can
take several years to manifest. The diagnosis can be confirmed histologically, morphologically, and/or by
molecular techniques. The treatment includes surgical removal of the parasite and antiparasitic therapy.
Case outline The paper presents two cases of Dirophilaria repens infection. The first patient had a mi-
gratory nodular facial skin change for several years. After the skin induration incision in the zygomatic
region, a 7-cm-long worm was extracted, later identified as Dirophilaria repens. The pathohistological
finding of the extirpated change showed that it was a granuloma inflammation. The second case was
a patient with a persistent cough and hemoptysis, with a morphologically verified nodular change in
the pulmonary parenchyma. The pathohistological finding of the extirpated change showed a chronic
granulomatous inflammation and the presence of parasites. The treatment of both patients resulted in
a complete recovery without complications.

Conclusion In case of subcutaneous nodules or unclear lung changes, dirofilariasis should be considered.
Video-assisted thoracoscopic surgery is the leading diagnostic surgical procedure concerning dirofilariasis,
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and a significant therapeutic modality.
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INTRODUCTION

Dirofilariasis is a zoonosis caused by nematodes
from the genus Dirofilaria. The parasite is trans-
mitted to humans from infected animals, most
often dogs, accidentally, by an infected mosquito
bite. The infection includes only one worm, and
it may take several decades until the first symp-
toms occur. The disease is benign and very rare
outside the endemic area. In Europe, the number
of patients has been steadily increasing for the
last ten years [1]. There are three forms of the
disease, subcutaneous, visceral and ocular.

By the year 2012, there were 1,782 cases of
human dirofilariasis reported, out of which 1,410
in Europe, and 372 in the USA [2]. In Serbia, 37
cases were reported by 2014 [3]. The diagnosis
is based on anamnestic data, clinical course, pos-
sible parasite visualization, surgical extirpation,
pathohistological verification, and, rarely, sero-
logical diagnosis. The treatment can be surgical
and conservative. Prophylaxis includes the treat-
ment and prophylaxis in dogs as a reservoir, the
suppression of mosquitoes as vectors, and the
protection of humans by means of repellents.

CASE REPORT

This paper presents two cases of Dirofilaria
repens infection, which were confirmed at the

Clinic for Infectious and Tropical Diseases of the
Military Medical Academy in the last 20 years.
The first case was diagnosed in 1998 in a
woman aged 64 from the village of Kusadak,
located in the vicinity of Belgrade. She had
had a migratory nodular facial skin change
for several years. Since her youth, the patient
had been having a dry, irritating cough, and
later some problems in the form of redness
and itching of the skin. Three years prior to
diagnosis, some migratory tumor changes oc-
curred on the scalp, and then she developed
swelling and redness of the upper eyelid region.
Further on, pain, redness and skin induration
of the right zygomatic region occurred. When
pressure was applied to the induration, a vital
7-cm-long parasite was extracted (Figure 1).
The identification was carried out at the Insti-
tute of Medical Biochemistry of the Military
Medical Academy where D. Repens female
was confirmed. The patient’s clinical findings
were dominated by a zygomatic bone swelling,
together with induration and hyperemia. All
laboratory findings were within reference val-
ues, while serological analyses were negative.
Histopathological examination of the extir-
pated change showed granuloma inflammation.
The second case was diagnosed in 2018 in a
72-year-old male from Belgrade. He first came
to the doctor’s due to persistent cough and he-
moptysis. Morphological tests and multislice
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Figure 2. Multislice computed tomography of the thorax showed a
lobulated, infiltrative change 16 X 16 X 11 mm in segment VI of the
right lower lung lobe

computed tomography (MSCT) of the thorax showed a
lobulated, infiltrative change 16 x 16 x 11 mm in seg-
ment VI of the right lower lung lobe, showing signs of
infiltration of the surrounding parenchyma, followed by
minimal pneumonitis (Figure 2). Video-assisted thoraco-
scopic surgery (VATS) was performed and a knot tissue
sample 27 x 15 mm in size was obtained. Histopathological
examination showed chronic granulomatous inflamma-
tion with necrosis similar to dirofilariasis. The patient was
feeling well all the time and all his laboratory parameters
were within reference values. Albendazole therapy was a
used for 28 days. In the further course of the disease, the
patient lost all subjective symptoms, while the definitive
suspicion of a malignant neoplasm was removed by the
control MSCT thorax examination.

DISCUSSION

Natural hosts of Dirofilaria are dogs and wild canids, such
as foxes, wolves, and raccoons. Humans get infected by a
mosquito bite. In Serbia, every species of mosquitos trans-
mits the parasite [4]. The infection in humans is most com-
monly caused by three species: D. immitis, D. repens, and
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D. tenius. Dirofilaria immitis usually causes human pulmo-
nary dirofilariasis throughout the world, while subcutane-
ous dirofilariasis caused by D. repens is recorded in Europe
[5]. These two species are able to cause both pulmonary
and extrapulmonary infection. It most commonly occurs
in adults between the ages of 21 and 60 years (ESDA),
but the case of a 14-month-old child with Dirofilaria in
the scrotum region has also been described, which is its
most common localization in children [6]. Women are
more likely to be infected than men, but without a sig-
nificant statistical difference. Generally, it occurs rarely
in people, has a benign character, and, in most cases, the
diagnosis is made by histopathological examination, and
extremely rarely, as in our first case, by the evacuation of
a live parasite.

The endemic areas for dirofilariasis are Asia, Africa, the
Mediterranean, but in the past decade, there has been an
increasing number of cases reported outside the endemic
area, i.e. in the region of northern and central Europe [1].
The highest percentage of cases was registered in Italy
(66%), followed by France (22%), Greece (8%), and Spain
(4%) [7]. D. repens spread faster than D. immitis from the
endemic areas of southern Europe to northern Europe [8].

Risk factors and predispositions are not clear and well
defined. The number of dogs in a given area, the preva-
lence of infection, the number of infected mosquitoes, and
human exposure can contribute to the spread of the disease
in certain geographical areas. It is believed that the risk
of human pulmonary dirofilariasis is greater in periods
of natural disasters, most likely due to the occurrence of
floods, more mosquitoes, and an increase in the number of
stray dogs [1]. In Serbia, during a period of 10 years, dog
seroprevalence went from 7% to 26.9% (2004-2014) [9].

The anatomical localization as well as the clinical pre-
sentation of this parasite varies. Ophthalmic presentation
accounts for 40% of reported cases. Nodular localization is
found on the head and neck in 18.9-25.3%, in the extremi-
ties in 14.8-22.1%, in the torso in 11.4-11.8%, in male
genitalia in 2.9-4.1%, in female breasts in 2.5-2.7% of the
cases. Cases of unencapsulated forms in peritoneum have
also been described in 0.6% of cases [10]. A large major-
ity of patients with dirofilariasis had one painful subcu-
taneous nodule, without signs of infection. In the case of
ocular localization, symptoms are the feeling of burning,
itching, and pain in the eye. The majority of patients with
pulmonary dirofilariasis are asymptomatic, while 38% have
symptoms in the form of cough, fever, and hemoptysis [8].

The diagnosis of the disease is based on the possible
visualization of the parasite, as well as the pathohistologi-
cal verification. VATS has been proven to be the best, both
diagnostic and therapeutic, method, because in this way a
safe differential diagnosis is performed concerning malig-
nant diseases, tuberculosis, pulmonary thromboembolism,
and Wegener’s granulomatosis [2].

There are serological tests, but they are rarely available,
are not satisfactory, give cross-positive results with other
filariases, most commonly with Toxocar canis nematode
[2]. Bearing in mind all the aforementioned, we may con-
clude that serological tests should be used exclusively as
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supplemental diagnostic procedures. Eosinophilia is pres-
ent in less than 20% of cases [2]. The differential diagnosis
of pulmonary forms of dirofilariasis between a malignant
tumor and benign lesion is a major diagnostic challenge.
Usually, lesions are detected in the lower right lung, in the
form of subpleural pulmonary nodules, 1-3 cm in size.
Pulmonary nodules can be individual, multiple, and bilat-
eral. Their radiological signs are non-specific, which causes
differential diagnostic problems that cannot be resolved by
diagnostic procedures such as MSCT and nuclear magnetic
resonance. However, VATS leads to the ultimate and de-
finitive diagnosis, which puts this diagnostic therapeutic
modality first in diagnostics, but also in the treatment of
human dirofilariasis. After performing the VATS resection
and diagnosis of human dirofilariasis, other therapeutic
procedures are not necessary [1].
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CeetnaHa Monosuh', BecHa berosuh-Kynpelwarnh'? Hatawa Bewosuh?
'BojHOMeAMLIMHCKa akafieMmja, KnuHnKa 3a nHdeKTUBHe 1 Tporcke 6onect, beorpap, Cpbuja;
BojHoMeaMLMHCKa akageMuja, MegnumHckm gakyntet, beorpag, Cpbuja;

*BojHomeamMLUMHCKa akagemMuja, Knukika 3a rpyaHy xupyprujy, beorpag, Cpbuja

CAMETAK

YBopa [npodunapmjasa je 300HO3a 13a3BaHa HEMATOLOM 13 PoAa
Dirofilaria, koja je napa3uT naca u Apyrx KaHWAA, a YOBEK Ce VH-
durumpa ybonom komapua. Y EBponu ce nosehasa 6poj obonenmx
BaH eHAemcKor nogpyuja. [lo capa je y cBeTy npujaB/beHO BULLE
of 2850 cryyajeBa xymaHe gupodunapujase. Y Halloj ycTaHoBY
cy y nocnepfbiix 20 roavHa notepheHa camo ABa Ciyyaja XymaHe
avpodunapujase. bonect ce MaHudecTyje Kao KyTaHa, BucLienap-
Ha 1 opTanmmuyHa dopma. 1o nojase NpBuUX cMMToMa 6oniecTu
MOXe NPohu 1 BuLLIE AeCeTHA FOAMHA Of HaCTaHaKa NHdeKLyje.
[lnjarHo3a ce MoXe NOTBPAUTY XUCTOMOLIKN TN MOPHONOLLIKA
1/Viny NPUMEHOM MOJIEKYTIAPHX TEXHIKA. J1euerse je XnpypLUIKO
yKNakbatbe NapasuTa 1 NpUMeHa aHTUNapasuTapHe Tepanuje.
Mpukas 6onecHnka Y pagy Cy nprikasaHa fga ciyyaja MHdek-
uuje Hematogom Dirofilaria repens. MpBa 6onecHnua je BuLLe
rofuHa umarna npoMeHe Ha KOV L@ MUrpaTopHOT KapakTepa
ca opmmparbem HogynapHe npomene. Mocne nHUM3Kje NHAY-

DOI: https://doi.org/10.2298/SARH190121092P

paLuje Ha KOXW 3uroMaTyHe peruje nsBaheH je LpB Bennym-
He 7 cm, Koju je npeHTndrKoBaH Kao Dirofilaria repens. Dpyru
CNyyaj je 6ONECHNK ca 3PaKeHUM KallsbeM 1 XeMONTH3Mnjama,
KOA Kora je MopQOoNOLLKVM NpeTparaMa ycTaHOB/beHa MPoMeHa
HogynapHor usrnefa y nnyhHom napeHxumy. MaTtoxncTonowKm
Hanas ekcTupnvpaHe MPOMEHe je MOoKa3ao XPOHUYHO rpaHy-
JIOMCKO 3anasbetbe 1 MPUCYCTBO NapasuTa. [1aToxMcTonoLwKm
Harna3 ekCTpnnpaHe HoAyNapHe NPOMeHe Y LIeNIoCcTN Ha MecTy
n3BaheHor napasuTa je MoKasao fa ce paau O rpaHysIOMCKOj
nHdnamaumju. Jleuerwe ob6a 6onecHyiKa je 3aBpLUEeHO YCNeLHo.
3aK/byyaK Y ciyyajy nojaBe NOTKOXKHMUX HOAYNA U HejaCHUX
npomeHa Ha ninyhuma Tpeba MucnnT Ha supodunapmjasy. Bu-
[eoacncTpaHa TOPaKoCKOMCKa XMpypruja je XvpypLuka npo-
Liegypa Koja 3ay3uma Boaehe mecto y npoliecy funjarHOCTMKe
Anpodunapujase, anu 1 3HavajaH TePANUjCK1 MOAANNTET.
KmbyuHe peun: gupodunapujasa; napasnTosa; BUAEOACUCTY-
paHa TopaKOCKOMCKa Xvpypruja
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intervention — perforation of the axillary artery
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SUMMARY

Introduction Several arteries can be used as the approach for coronarography or primary percutaneous
coronary intervention (pPCl). In patients with acute ST-elevation myocardial infarction (STEMI), when
performing pPCl according to the current recommendations, approach artery should be the radial ar-
tery. Complications of the transradial approach, such as spasm, asymptomatic occlusion, perforation,
nerve damage, arteriovenous fistula, compartment syndrome, and radial artery pseudoaneurysm are
described. However, only a few cases describe rare complications of transradial approach such as the
perforation of the axillary artery.

Case outline The patient was admitted due to the STEMI. Urgent coronarography found 90% stenosis
of the proximal segment of the left anterior descendent branch of the left coronary artery (LAD). During
the pPCl, a metal stent was implanted in the proximal segment of the LAD. One hour after the interven-
tion, a hematoma in the right arm was registered with the hemodynamic collapse. Angiography of the
left axillary artery showed an extravasation of the contrast. A graft stent was implanted in the area of
extravasation. After the intervention, regression of the hematoma was registered. Ten years after the
primary intervention, CT coronarography and angiography were performed. The stent in the LAD, as
well as in the axillary artery, was without any stenosis.

Conclusion Advanced life expectancy, hypertension, atherosclerosis, anatomical variations, and blood
vessel tortuosity contribute to the perforation of the axillary artery, a very rare complication of the radial
approach. It is usually treated conservatively. In the case of hemodynamic instability, a stent implantation
can be considered, as it was in our case.

Keywords: complication; perforation axillary artery; primary percutaneous coronary intervention; graft

stent implantation

INTRODUCTION

Several arteries can be used as the approach
for coronarography or primary percutaneous
coronary intervention (pPCI). Approach arter-
ies on the arm can be axillary, brachial, ulnar,
and the radial arteries, while on the leg it is
the femoral artery. Today, the radial artery and
femoral artery are most commonly used as the
vascular approach in the interventional cardi-
ology. Due to the low risk of acute bleeding,
vascular complications, short hospital stay, as
well as the greater comfort of the patient, radial
artery is now a very popular vascular approach.
In patients with the acute ST-elevation myo-
cardial infarction (STEMI), when performing
pPCI according to the current recommenda-
tions of the European Society of Cardiology,
approach artery should be the radial artery if
the procedure is carried out by an experienced
operator (Class I, the level of evidence A) [1].
This recommendation of the European Soci-
ety of Cardiology is the result of several stud-
ies (RIVAL, RIFLE-STEACS, and MATRICS),
which showed the advantages of the transra-
dial approach [2, 3, 4]. Complications of the
transradial approach, such as spasm, asymp-

tomatic occlusion, perforation, nerve damage,
arteriovenous fistula, compartment syndrome,
and radial artery pseudoaneurysm are often de-
scribed in the literature. However, only a few
case reports describe the rare potentially fatal
complications of the transradial approach such
as the perforation of the axillary artery.

CASE REPORT

A 65-year-old woman was admitted as an emer-
gency case to the Clinic of Cardiology of the In-
stitute of Cardiovascular Diseases of Vojvodina
because of the STEMI. Dual anti-aggregation
therapy (aspirin, clopidogrel) was administered
with the analgesic therapy. Urgent coronarog-
raphy registered a 90% stenosis of the proximal
segment of the left anterior descendent branch
of the left coronary artery (LAD). Coronar-
ography was performed with the transradial
approach. As a diagnostic catheter, Tiger 5F
(Terumo Corporation, Tokyo, Japan) was used
with the 0.035 inches and 180 cm SIMPLEX |
type hydrophilic guidewire (St. Jude Medical,
Saint Paul, MN, USA). During the pPCI, one
metal stent of 18 x 3.5 mm (Tsunami Gold,
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Figure 1. Angiogram of the left axillary artery
with extra station of contrast

Figure 5. Angiography of the left axillary
artery after the implantation of the graft stent
was without extravasation of contrast

Figure 4. The angiogram shows expansion of
the proximal part of the graft stent

Terumo Corporation, Tokyo, Japan) was implanted into
the proximal segment of the LAD.

Due to the presence of thrombotic masses, inhibitors
of the GplIIb/IIla receptors were administered according
to the protocol. About one hour after the intervention, the
patient felt pain in the area of the right arm. A growing he-
matoma of the right arm was registered. The pulses of the
radial and cubital artery are filiform. Shortly after that, the
hemodynamic collapse developed and the patient became
tachycardic and hypotensive. In the laboratory findings, a
fall in the parameters of the red blood cells was registered
(decrease in hemoglobin by 29%). Crystalloid, colloid,
and deplasmated erythrocytes were administered. Inhibi-
tors of the GP IIb/IIIa receptors were stopped. Doppler
ultrasonography of the right arm was performed. From
the beginning of the branchial artery, enlarged lumen with
the suspected flapping intime was registered. The finding
of other arm arteries was without any morphological and
hemodynamic changes. The interventional cardiologist
and cardiovascular surgeon decided to perform the angi-
ography of the right arm arteries.

The diagnostic catheter JR 6F 4.0 (CORDIS, Baar, Swit-
zerland) was used for the angiography, which was guided
by the 0.035 inches and 180 cm long guidewire (SIMPLEX
] type, St. Jude Medical). At the level of axillary artery,
the extravasation of the contrast beyond the lumen of the

‘ DOI: https://doi.org/10.2298/SARH180503086D

Figure 2. The angiogram shows that the graft
stent is positioned distally

Dabovi¢ D. et al.

Figure 3. The angiogram shows expansion of
the distal part of the graft stent

blood vessel was registered (Figure
1). The catheter AL 1 7F (Launcher,
Medtronic, Dublin, Ireland) and the
0.014-inch guidewire (Balance Middle
Weight Universal, Abbott Japan Co.
Ltd., Tokyo, Japan) were placed. The
graft stent of 2.75 x 26 mm (Jostent
Coronary Stent Graft, Abbott) was
implanted in the area of extravasa-
tion of contrast. A stent manually put
on a balloon catheter was used. Since
there was no balloon of adequate
length, a short balloon Ultra-soft SV
5.0 x 20 mm (Boston Scientific, Marl-
borough, MA, USA) was used. The
graft stent was positioned from its dis-
tal part (Figure 2). After the first dila-
tation and the expansion of the distal part of the graft stent
(Figure 3), the balloon was withdrawn and the proximal
stent expansion was performed (Figure 4). Angiography
of the left axillary artery after the implantation of the graft
stent was without extravasation of the contrast medium
(Figure 5). After the intervention, the regression of the he-
matoma in the area of the right arm was registered, and the
patient was hemodynamically and rhythmically stable, with
no subjective discomfort. Control Doppler ultrasonogra-
phy of the right arm did not register morphological and
hemodynamic changes on the upper blood vessels of the
right arm. The neurocirculatory finding of the right arm
was normal. Ten years after the primary intervention, CT
coronarography and angiography were performed. There
was stenosis neither in the region of the implanted stents
in the LAD (Figure 6) nor in the axillary artery (Figure 7).

DISCUSSION

Transradial approach is associated with a lower incidence
of acute bleeding and vascular complications compared
with the transfemoral approach. In the RIVAL study, it has
been shown that radial approach reduces the incidence of
acute bleeding in the acute coronary syndrome, as well as
the mortality of STEMI patients [2]. It has also been shown
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Figure 6. Computerized tomography coronarography performed 10
years after the primary intervention shows no stenosis in the region
of the implanted stent in the left coronary artery

that the benefit of the radial approach compared with the
femoral approach depends on the experience of the opera-
tor in the radial approach. The RIFLE-STEACS study has
shown that the radial approach reduces the incidence of
acute bleeding in the acute coronary syndrome, as well
as the mortality of STEMI patients [3]. In the MATRIX
study, the patients were randomized for the transradial
or transfemoral approach [4]. Radial access is associated
with minor bleeding, vascular complications, and the need
for transfusion. Patients treated with the transradial ap-
proach had a significant reduction of mortality. Also, the
disadvantages of radial access, such as the risk of spasm,
difficult manipulation with a catheter in the tortoise bra-
chiocephalic tree, movement of catheter during respiration
of the patient which can affect the positioning of the stent,
longer exposure to X-ray radiation, and the use of catheters
of maximal 7F, should not be forgotten.

In the literature, only a few cases of iatrogenic dissec-
tion of the axillary artery are described. Advanced life ex-
pectancy, hypertension, atherosclerosis, anatomical varia-
tions and blood vessel tortuosity can contribute to this rare
complication of the radial approach. Forced manipulation
guidewire and catheter can also contribute to the perfora-
tion of the axillary artery [5]. However, in our case, the
perforation most likely occurred during the manipulation
of the guidewire. In most cases, perforation occurs when
angiography of the mammary artery is performed by a
femoral approach. Continuous technological developments
including new dedicated guidewires enabling safer and
easier interventions [6]. Left radial or brachial approach
is the method of choice for angiography of the mammary
artery to reduce the risk of subclavian artery damage [7].

The available literature does not describe the algorithm
for diagnosis and treatment of subclavian artery dissection.
The most common initial diagnosis was set by ultrasonog-
raphy, and then confirmed by CT angiography. In our case,
the patient was hemodynamically unstable and because of
that there was no time for CT angiography. It was decided
to perform urgent angiography of the right arm arteries.

Perforation of the artery represents a rare complication
of the transradial approach. A study that included 10,344

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):615-618

Figure 7. Computerized tomography coronarography performed 10
years after the primary intervention shows no stenosis in the region
of the implanted stents in the axillary artery

patients who underwent coronarography through the ra-
dial artery, in the period from February 2010 to December
2014, found a perforation of the artery in eight patients
(0.08%) [8]. Six patients with registered perforation of
the radial artery were treated with the mechanical com-
pression. The treatment of the axillary artery perforation
is most often conservative — exclusion of anticoagulant
therapy and mechanical compression [9]. Emergency sur-
gery was described in only one case of the brachial artery
perforation leading to compartment syndrome [8]. In one
case, the right internal mammary artery perforation result-
ing in huge breast hematoma was treated endovascularly
with the graft stent implantation [8, 10].

The literature describes only individual cases where
subclavian artery dissection is resolved by placing a stent
as in our case. Traditionally, the therapeutic option is a
prolonged balloon insufflation. In the case of failure with
the prolonged balloon insufflation, surgical correction is
indicated.

Some cases of iatrogenic dissection of the subclavian
artery were successfully treated with a prolonged balloon
insufflation [11]. This technique represents an attractive
healthcare treatment due to its availability, simplicity,
and the lower cost compared to other techniques [11].
Schmitter et al. [12] described stent implantation by an
anterograde approach into the spiral dissection area of the
subclavian artery. Angiography one day after the inter-
vention registered an extension of the pseudoaneurysm
in the middle area of a previously implanted stent, and the
stent graft was implanted into this area. Angiography per-
formed two months later showed normal flow through the
stent and stent graft. Spies and Fergusson [7] describe the
treatment of subclavian artery dissection by placing two
overlapping stents using the retrograde approach. Namely,
they consider that a retrograde approach is less likely to
pass through a false lumen of the blood vessel causing
the mechanical lumen extension and dissection extension.

Informed consent statement: Consent was obtained from
the patients for publication of this report and any accom-
panying images.

Conflict of interest: None declared.
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PeTKa KOMNAMKaLMja NPUMapHe NepKyTaHe KOPOHAPHE MHTEpBEHUMje —

nepdopaumja akcunapHe aprtepuje

[paraHa [labosuh', Bnagumunp ViBaHoBuh'?, AHacTasmja Crojumnh-Munocasesuh'? MunosaH Metposuh'2, Nrop WeaHos'?
"MHcTUTYT 33 KapAroBackynapHe 6onectn BojsoanHe, KnuHuka 3a kapaunonorujy, Cpemcka Kamenuua, Cp6uja;

2Ynusepautet y Hosom Cagy, MegnupmHckm pakyntet, Hosu Cag, Cpbuja

CAXETAK

YBopa Behu 6poj apTepuja ce MoXKe KOPUCTUTY 3a MPUCTY-
Ha MecTa 3a KopoHaporpadwjy, 0fHOCHO MPUMapPHY NepKy-
TaHy KOpPOHapHy NHTepBeHLMjy. Koa 6onecHrKa ca akyTHIM
nHbapKTOoM M1oKapga ca ST enesaumjom (STEMI) npunukom
n3Bohera nprmMapHe nepKyTaHe KOPOHapHE NHTepPBeHLNje,
npema akTyenHUM Npenopykama, NpUCTynHa aptepuja 6u Tpe-
6ano aa byae pagujanHa aptepuja. Onucyjy ce KomnavKaumje
TpaHcpaaujanHor NPUCTyna, Kao LWTo Cy crnasam, acuMnToMaT-
CKa okny3uja, nepdopauyja, owtehere HepBa, apTePOBEHCKA
ducTyna, KOMNAPTMEHT-CUHAPOM 1 GopMUpPatbe NceynoaHey-
pr3mMe pagunjanHe aptepuje. MehyTum, camo Kao nojeanmHauHm
CnyyajeBu ce ONNCyjy peTke KoMnvKalmje TpaHcpaaujaaHor
NPUCTYNa, Kao WTo je nepdopaLinja akcunapHe aptepuje.
Mpuka3s 6onecHnka bonecHuua je npumsbeHa 36or STEML. Yp-
reHTHOM KopoHaporpadujom je pernctpoaHo 90% cyxere
NMPOKCVMANHOT [iefla Npefjtbe CUa3He rpaHe fieBe KOPOHapHe
apTtepuje. Y uCTom aKTy je ypaheHa nprmapHa nepkyTaHa Ko-
pOHapHa UHTEpBeHLMja Ca MMMIAHTaLMjOM MeTaHOr CTEHTa
y MPOKCMManHu Aeo fieBe KopoHapHe apTepwuje. MNocne nHtep-

DOI: https://doi.org/10.2298/SARH180503086D

BEHLje Aonasun Ao pa3Boja XeMaToMa AecHe HaanaKTuLe 1
XeMoAMHaMcKor Konanca. /iHankoBaHa je aHrnorpaduja ap-
Tepuja AecHe pyKe, KOjOM Ce Y HUBOY UCXOAMLUTA akCulapHe
apTepuje perncTpyje nsnneame KoHTpacta. imnnaHtupax je
CTeHT-rpadT y nofpyyje n3nvBara KoHTpacTa. Mocne nHTep-
BEHLMje pernctpyje ce perpecuja xematoma. [lecet rogmHa
nocne npumonHTepBeHuuje ypaheHe cy CT KopoHaporpaduja
U aHrvorpaduja, Kojuma ce He PErUCTPYjy CyxKekba y npegeny
VUMMNAAHTUPAHOT CTEHTA Y NeBOj KOPOHAPHOj apTepuju, Kao n'y
aKcunapHoj apTepmju.

3aKsbyuak Y3HanpeoBano )1BOTHO Aoba, XunepTeHsuja, ate-
POCKNepo3a, aHaTOMCKe BapujaLiyje 1 TOPTYO3UTET KPBHOT cyaa
JonpriHoce nepdopaLyjy akcunapHe aptepuje, BPIO PeTKOj
KoMNAuKauumju pagujanHor npuctyna. Hajuewhe ce Tpetupa
KOH3epBaTVBHO, anu y CIlyyajy XeMOAMHAMCKe HeCTabnIHOCTM
60onecHMKa 1 Nnacvpatrbe CTEHTa [oNasn y 0631p, Kao Y HaLlem
cnyyajy.

KmpyuHe peun: komnnvikaluja; nepdopalimja akcunapHe ap-
Tepuje; NprYMapHa NepKyTaHa KOPOHapHa NHTePBEHLM]a; M-
nnaHTauuja cteHT-rpadta
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The rare manifestation of pulmonary artery agenesis
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SUMMARY

Introduction Unilateral absence of pulmonary artery is a rare vascular malformation. Because of this
anomaly, the lungs are supplied by the system of collateral arteries.

Case outline We present a case of the right pulmonary artery agenesis in a female patient. She was
admitted to the hospital because of hemoptysis. A computed tomography scan revealed a congenital
malformation - the right lung was smaller in size, the right principal pulmonary artery had not been
developed along with aberrant tortuous blood vessels.

Conclusion Symptomatic therapy was applied in the case of our patient. There was no need for any sur-
gical treatment. However, in case of massive hemoptysis embolisation or lobectomy/ pneumonectomy

will probably be applied.

Keywords: pulmonary arteries; hemoptysis; computed tomography; angiogenesis

INTRODUCTION

Unilateral absence of the pulmonary artery
(UAPA) was first described by Frentzel in 1868,
and was demonstrated angiographically in 1952
[1]. The most likely theory of UAPA is due to
the developmental failure of the sixth left arch,
resulting in the absence of the pulmonary ar-
tery [2].

Pulmonary artery agenesis can be localized
to a single lobe, also can affect an entire lung
or in very a rare case both lungs. Because of
that, the lungs are supplied by the system of
collateral arteries from bronchial, subclavian,
intercostal and coronary arteries .The increased
pressure in the collateral arteries may lead to
pulmonary arteries damage, endothelial tissue
damage, and pulmonary arterial hypertension.
These submucosal collaterals hypertrophy with
time and may rupture causing hemoptysis,
which is the most common symptom [3-7].

Congenital UAPA is an extremely rare
anomaly (includes approximately 0.39% of all
congenital heart diseases), with a prevalence of
1 in 200,000 young adults [3]. This malforma-
tion occurs less often when compared to the
total anomalous pulmonary venous connec-
tion (TAPVC) that is 0.7-1.5% of all congenital
heart malformations [8]. Anatomical charac-
teristic of TAPVC is an abnormal connection
of pulmonary veins with systemic venous cir-
culation, but so far, no association has been
described with UAPA [8].

UAPA is usually associated with other car-
diovascular abnormalities (tetralogy of Fallot,
ventricular septal defect, coarctation of the
aorta, subvalvular aortic stenosis, scimitar
syndrome).

It is, in most cases, diagnosed in childhood.
The average age of UAPA patients is 14.

However, because of the atypical symptoms,
some patients can be diagnosed in adulthood
with the symptoms: hemoptysis, dyspnea, re-
duced exercise tolerance, recurrent broncho-
pneumonia. In some patients, chronic infection
can lead to bronchiectasis [9-12].

Treatment options include revascularization
surgery, pulmonary vasodilator therapy (for
pulmonary hypertension), pneumonectomy,
or lobectomy, embolisation of collateral hemor-
rhage [11-16].

CASE REPORT

A 28-year-old female, a non-smoker, was ad-
mitted to the Clinic for pulmonology, at the
Clinical Center of Serbia for evaluation of he-
moptysis, which had first occurred four years
ago. Hemoptysis, mostly during exertion, re-
peated again at the end of 2013 and early 2014,
but the patient did not visit a doctor. In the
meantime, until admission to the hospital, the
patient led a normal life; she had a healthy baby
by a normal delivery.

Physical examination was unremarkable.
Her vital signs were normal, with oxygen satu-
ration of 97% on room air. Her lungs were clear
to auscultation, only over the basal part of the
right lung the sound was weakened, without
wheezes or rales. Her cardiovascular exam re-
vealed normal heart rate and rhythm. Labora-
tory data showed normal complete blood count
and chemistry.

On posteroanterior chest X-ray, the medias-
tinal shadow and heart were shifted to the right,
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Figure 1. The chest X-ray radiography reveals
the mediastinal shadow, the heart that had
shifted to the right, and the volume of the
right lung is smaller with hyperinflated left
lung

Figure 2. The computed tomography scan
shows the pulmonary trunk after leaving the
right atrium continues to the left principal
pulmonary artery, while the right had not
been developed (regular computed tomog-

Radovanovi¢ D. et al.

Figure 3. The color 3D computed tomogra-
phy scan showes the pulmonary trunk after
leaving the right atrium continues to the left
principal pulmonary artery while the right

raphy scan)

Figure 4. The computed tomography scan
shows three main collateral from the desce-
dent aorta

the volume of the right lung was smaller with hyperinflated
left lung (Figurel).

The total lung capacity amounted to 106% of predicted,
residual volume to 101%, and a diffusion capacity for car-
bon monoxide to 72% of predicted.

A perfusion scintigram showed the absence of perfusion
in the right lung.

Bronchoscopy was normal (no deformity in the bron-
chial tree, normal arborization of the airways), but inci-
dental finding during bronchoscopy was nasal polyps that
tend to bleed.

Echocardiography showed that dimensions of all car-
diac chambers were normal. Atrial septum was normal
with the suspected ductus arteriosus persistent, and there
was absence of the right pulmonary artery. There was no
pulmonary hypertension.

Hemodynamic examination (coronary angiography,
right ventriculography) revealed tricuspid regurgitation
2+, pulmonary angiography revealed aplasia of the right
pulmonary artery while the left pulmonary artery arboriza-
tion was normal. Aortography revealed ductus arteriosus
persistent. There was normal pressure in the right and left
heart ventricles.

Another notable point of this case is that the CT scan
revealed the congenital malformation - the right lung was

‘ DOI: https://doi.org/10.2298/SARH180416037R

Figure 5. Selective aortography: multiple
aortopulmonary collateral arteries

had not been developed

Figure 6. Selective aortography - absence of
the right pulmonary artery on aortography

smaller in size, developed with all three lobes, the left lung
was hyperinflated (Figures 2, 3, and 4). The pulmonary
trunk continues to the left principal pulmonary artery af-
ter leaving the right atrium, while the right has not been
developed. Immediately below the aortic arch are two
separating aberrant tortuous blood vessels. Medial blood
vessel is dominant and supplies the greater part of the right
lung. All four pulmonary veins drain into the left atrium.

We found the existence of multiple aortopulmonary col-
lateral arteries on selective aortography. The three main
collaterals come from decedent aorta and supply all three
right lung lobes, and there is a secondary collateral from
the brachiocephalic trunk which supplies the smaller parts
of the upper right lobe. All collaterals were very tortuous,
but at no time did it display the right pulmonary artery
(Figures 5 and 6).

DISCUSSION

We report a case of a young woman, who was admitted to
the hospital because of hemoptysis. During the hospital
treatment, we found that the patient had UAPA.

Patients with UAPA can remain asymptomatic for a long
period, or may include hemoptysis (in 20% of patients),

Srp Arh Celok Lek. 2019 Sep-Oct;147(9-10):619-622
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dyspnea in physical activity, recurrent respiratory infec-
tions, chest pain, or pleural effusion. The most common
symptom is hemoptysis, though a massive and life-threat-
ening hemoptysis could also occur. Pulmonary hyperten-
sion was diagnosed in 25% of the patients with UAPA and
it is a poor prognostic sign [9].

Sometimes hemoptysis can be provoked by factors such
as exercise or during pregnancy. Although our patient had
one term delivery, she had no complaints.

Our patient had an isolated case of UAPA without any
other cardiovascular anomaly. Optimal management re-
quires a multi-disciplinary approach for diagnostic and
treatment.

For diagnostics, chest radiography, multiple detector
computed tomography scan, magnetic resonance imag-
ing, ventilation-perfusion scintigraphy, and angiography
can be used.

On the chest X-ray, there can be a reduction in the vol-
ume of hemithorax, an elevation in the hemidiaphragm
and mediastinal shift in the affected side [3].

A ventilation-perfusion scintigraphy is rarely performed
today and it can show absence of perfusion on the affected
lung with normal ventilation [3].

Angiography is the gold standard for establishing a
definitive diagnosis and identifying the collaterals in the
affected lung [12]. In our case, the blood supply to the
affected lung comes from a branch of the artery from the
descending aorta, forming collateral circulation for the
aorto-pulmonary artery.

Symptomatic treatment consists of medications such as
antibiotics, expectorants and bronchodilators, the treat-
ment of pulmonary hypertension and any other treatments
for complications. Nowadays in such cases, prophylaxis is
very important for respiratory syncytial virus, pneumococ-
cus, and influenza infections [15].

Surgical UAPA treatment methods are revascularization
(a systemic-pulmonary shunt involving the hilar arteries),
lobectomy, pneumonectomy, and embolization of the de-
veloped aorto-pulmonary collateral arteries. In addition, re-
anastomosis of the peripheral pulmonary arteries, and the
pulmonary trunk have been described in literature [11, 16].
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We applied symptomatic therapy only according to our
council’s decision (pulmonologist, thoracic, and cardiovas-
cular surgeons). There was no need for any surgical treat-
ment at that moment because it was not a case of massive
hemoptysis.

We advised the patient to visit the otolaryngologist be-
cause it is possible that the cause of hemoptysis was nasal
polyps that bleed easily when touched. The mucosa of the
polyp that was seen by bronchoscopy is very fragile and
bleeds easily.

The patient will do follow-ups with a pulmonologist,
thoracic, and cardiovascular surgeons. Given the fact that
it was an innate birth defect detected at an older age, the
symptoms (hemoptysis) are minimal, and mainly during
physical exertion and since the patient had had a success-
ful birth, it can be expected that massive hemoptysis is not
going to occur. However, we advised the patient that in
case of massive hemoptysis, she should immediately report
to the hospital in order to decide on further treatment.
In case of a massive hemoptysis, surgeons will probably
apply embolectomy of the blood vessel that bleeds. As a
final option, they might take into account lobectomy or
pneumonectomy.

Unilateral absence of pulmonary artery is a very rare
vascular malformation and may remain undiagnosed for
prolonged periods. Although this malformation occurs
in childhood, it manifested itself after 25 years, after our
patient had become a mother. A delivery is like any other
kind of activity, a risk factor for hemoptysis because the
lungs are supplied by the system of collateral arteries.
Therefore, it is necessary to think about UAPA in patients
with other heart anomalies and if there is a reduced trans-
parency or volume of one lung on a chest radiograph. Op-
timal management requires a multi-disciplinary approach
for diagnostics and treatment. In the case of our patient,
only symptomatic therapy was applied. There was no need
for any surgical treatment. However, in case of massive
hemoptysis, embolisation or surgical treatment of that lung
can be applied.
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PeTka maHudectaymja areHesuje nnyhHe aptepuje

[paran PagoBaHoBuh'?, JeneHa JaHkoBuh?, Mapko Monosuh? Muxauno CrjenaHoBuh'?

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

2KnuHuukn ueHTap Cpbuje, KnuHuka 3a rpygnHy xupyprujy, beorpag, Cp6buja;

*Knunnukn yeHtap Cpbuje, Knunuka 3a nynmonorujy, beorpag, Cpbuja

CAMETAK

YBop JegHocTpaHo oacycTBo niyhHe apTepuje je peTka Backy-
napHa mandopmatimja. 36or oBe aHomanuje niyha ce Backyna-
pu3yjy cicTeMoMm KonaTepanHux apTepuja.

Mpukas 6onecHuka Mprkasyjemo pefiak ciyyaj areHesuje
necHe nnyhHe apTepuje Kog 6onecHuLe, Koja je MHMLKjanHo
XocnuTanv3oBaHa 36or MaHupecTHX xemonTur3uja. Komnjy-
Tepu3oBaHa Tomorpaduja rpyAHOT KoL je MoKa3ana KOHreHu-
TanHe Mmandopmaluje, Matby ArMeH3ujy aecHor nnyha (gecHa
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rnasHa nnyhHa apTepuja Huje 6una passujeHa) 1 abepaHTHe
KpBHe cyfoBe.

3aksbyyak Y cyyajy Halle 60necHuULe NPUMEHEHaA je CUMMTO-
MaTcKa Tepanuja. Huje 6vno notpebe HU 3a KaKBUM XUPYPLL-
KM TpeTMaHoMm. MehyTum, y ciyyajy MacoBHUX XeMONTH3Nja
BepoBaTHO hie ce npuMeHnTY embonv3aLyja unu nobektTomuja/
MHeyMOHeKToMuja.

KmbyuHe peun: nnyhHe apTepuje; xemonTr3uje; KomnjyTepu-
30BaHa Tomorpaduja; aHrmoreHesa
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SUMMARY

Introduction Sclerosing angiomatoid nodular transformation is a benign splenic pseudotumorous mul-
tinodular vascular proliferation. In the past, it was usually reported as splenic hamartoma, multinodular
hemangioma or splenic hemangioendothelioma. Since it was defined in 2004, a total of 150 cases have
been reported. We will present our experience with a 58-year-old female patient who underwent sple-
nectomy due to the tumorous change in the upper pole of the spleen, histopathologically characterized
as sclerosing angiomatoid nodular transformation of the spleen.

Case outline A 58-year-old women presented with abdominal pain, anemia, elevated C-reactive protein
and fibrinogen level. Abdominal ultrasound and MDCT scan found a well-circumscribed, homogeneous,
low-density tumor in the upper pole of the spleen. As the nature of the tumorous change could not be
accurately determined and malignancy could not be excluded, splenectomy was performed. Histological
findings showed multiple similar nodular foci, hardly discernible from splenic parenchyma, angiomatoid
nodules surrounded and separated by partly collagenized fibroblastic areas admixed with mononuclear
inflammatory infiltrate in various proportions. All findings were characterized as the coexistence of
sclerosing angiomatoid nodular transformation of the spleen and splenic inflammatory pseudotumor.

Conclusion Splenectomy, laparoscopic or open, is an acceptable therapeutic and at the same time diag-
nostic method. Considering the important role of the spleen in the immune system, partial splenectomy
is also an option, especially in children. However, the coexistence of sclerosing angiomatoid nodular
transformation of the spleen and inflammatory pseudotumor indicates a careful treatment decision,
given the tendency of inflammatory pseudotumor to relapse, and, rarely, the possibility of malignant
transformation.

Keywords: spleen; splenectomy; SANT; inflammatory pseudotumor

INTRODUCTION remains unclear. There are no reported cases

of relapse after splenectomy.

Sclerosing angiomatoid nodular transformation
(SANT) is a benign splenic pseudotumorous
multinodular vascular proliferation. This is a
rare clinical entity, which was defined quite
recently in a study published by Martel et al.
[1] in 2004. Searching bibliographic databases
(Pubmed, Scopus), a total of 150 cases have
been reported so far. It is more frequent in
middle-aged women, but it can also occur in
children [2, 3]. SANT rarely manifests clinical
symptoms. It is usually found by coincidence
as an incidental finding during imaging diag-
nostics due to some other medical condition.
Radiologically, it appears as a peculiar splenic
tumor, whose nature cannot be accurately de-
termined, despite the use of modern radiologi-
cal imaging techniques. The diagnosis may be
established only after histopathological and
immunohistochemical analyses of the tissue
specimen. SANT is composed of angiomatoid
nodules immersed in a fibrosclerotic stroma
[4]. It can be viewed as more of a pathologi-
cal diagnosis, since, clinically, its nature still

In this paper, we present our experience with
a 58-year-old female patient who underwent
splenectomy due to the tumorous change in
the upper pole of the spleen, histopathologi-
cally characterized as SANT. Written informed
consent was obtained from the patient.

CASE REPORT

The patient was admitted to the Clinic for
Digestive Surgery within the Clinical Center
of Serbia on December 15, 2015 due to chronic
dull abdominal pain. A few days earlier, an ab-
dominal ultrasound examination revealed a
hypoechogenic tumorous change in the upper
pole of the spleen together with cholelithiasis.
By examining her medical documentation,
we found out that the patient was treated for
hypertension with a combination of an an-
giotensin-converting-enzyme inhibitor and
diuretic, non-toxic nodular goiter, and pain in
the joints. On admission, she was afebrile with
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normal vitals, and no associated nausea, vomiting, or fever
was present. Laboratory examinations, including complete
blood count, revealed moderate microcytic anemia [he-
moglobin (HGB) 97 g/L, red blood cells (RBC) 3.88 x 10"
/L, mean corpuscular volume (MCV) 79 fL, hematocrit
(HCT) 0.3, mean corpuscular hemoglobin (MCH) 24.9 pg,
mean corpuscular hemoglobin concentration (MCHC) 315
g/L]. Tumor markers (CA 19-9, CEA, AFP, CA 125, CA
15-3, CA 72-4) were all unremarkable. Evaluation of free
thyroid hormones in the serum (FT3, FT4) and thyrotro-
pic hormone TSH confirmed that the patient was euthy-
reotic. Biochemistry test results showed some features of
the chronic inflammatory response through moderately
elevated C-reactive protein and fibrinogen level, 44.6 mg/L
and 5.6 g/L, respectively. Also, beta-2 microglobulinemia
was present (2.91 mg/L).

Multiple detector computed tomography (MDCT)
examination of the abdomen and pelvis found a moder-
ate enlargement of the spleen of 152 mm in craniocaudal
diameter with a well-circumscribed, homogeneous, low-
density tumorous change in the upper pole of the spleen,
30 x 42 mm in size (Figure 1). Para-aortic and interaorto-
caval lymph nodes were enlarged with a maximal size of
10 mm. Partial wall calcification and multiple small stones
in the gallbladder were also seen.

Due to peculiar radiological characteristics, the nature
of the splenic mass could not be precisely determined nor
could the malignancy be excluded. Therefore, we opted
for a splenectomy. During an intraoperative abdominal
exploration, we found a tumorous mass in the upper pole
of the spleen and gallstones. A splenectomy in situ and
cholecystectomy was performed. The spleen was sent for
histopathological examination. After the surgery, reactive
thrombocytosis occurred, but, generally, the postopera-
tive period was uneventful. On the seventh postoperative
day, the patient was discharged from the hospital. Vaccines
against pneumococci, meningococci, and influenza viruses
were prescribed in order to prevent a postsplenectomy in-
fection.

Three months after the surgery, laboratory workup
showed improvement of anemia (HGB 107 g/L, RBC
4.38 x 10'2/L, MCV 80.3 L, HCT 0.35, MCH 24.4 pg).
Both C-reactive protein (4.8 mg/L) and fibrinogen
(3.4 g/L) were within the normal respective ranges. Four
years after the surgery, there has been no evidence of re-
currence.

The resected spleen measuring 152 x 110 x 60 mm and
weighing 400 g revealed a 20 mm nonencapsulated multi-
nodular mass with a yellow-tan fibrotic central starry scar
in the upper pole. Multiple similar nodular foci were found
throughout, hardly discernible from splenic parenchyma
(Figure 2). Histological findings showed angiomatoid nod-
ules surrounded and separated by partly collagenized fi-
broblastic areas admixed with mononuclear inflammatory
infiltrate in various proportions. In addition, there were
areas with myofibroblastic proliferation, hypervascularity,
and hemosiderosis. No significant nuclear atypia, mitotic
activity, or necrosis was found. Immunohistochemical ex-
amination showed a mixture of sinusoidal, capillary, and
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Figure 1. Abdominal computed tomography scan; the arrow points
to the change in the upper pole of the spleen

Figure 2. Macroscopic appearance of sclerosing angiomatoid nodular
transformation on the cross-section of the spleen

veinlike vessels. Using CD34, CD31, and CD8 antibod-
ies, there were complex endothelial phenotypes resem-
bling splenic sinusoids (CD34-/CD31+/CD8+), capil-
laries (CD34+/CD31+/CD8-), and small veins (CD34-/
CD31+/CD8-). Mesenchymal component revealed non-
homogenous smooth muscle actin immunophenotype
and significant immunoreactivity for CD14, CD163, and
F-XIIIa. Other antibodies did not express significant re-
activity, including desmin, S100 protein, CD117, CD21,
CD35, HHVS, fascin, ALK protein, D2-40, and EMA. A
portion of mesenchymal proliferation was morphologically
and immunohistochemically consistent with inflammatory
myofibroblastic tumor (Figure 3).

DISCUSSION

In the past, SANT was usually described as splenic ham-
artoma, multinodular hemangioma, or splenic heman-
gioendothelioma. In 2004, in an analysis of 25 cases, a

new name was defined by Martel et al. [1] - sclerosing
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Figure 3. Histological examination of sclerosing angiomatoid nodu-
lar transformation clearly depicts nodular transformation of splenic
parenchyma (a: H&E, 5x) and in some areas is associated with cellular
areas consisting of spindle stromal cells and prominent lymphoplas-
macytic infiltrate consistent with inflammatory myofibroblastic tumor
(b: H&E, 20x); sclerosing angiomatoid nodular transformation is a
result of peculiar reactionary nodular angiomatoid transformation
of red pulp with various types of vessels and immunohistochemical
expression of vascular antigens such as CD31 (c) and CD34 (d) antigen

angiomatoid nodular transformation of the spleen. In 95%
of cases, SANT manifests itself as a solitary splenic lesion.
Only five cases of multifocal SANT have been reported to
date [5]. In one case report, only the accessory spleen was
primarily affected [6].

The etiopathogenesis of SANT has remained unclear
to this day. Various authors tried to explain the nature of
this lesion. Martel et al. [1] believed that angiomatoid nod-
ules are a transformation of splenic red pulp in response
to the interruption of circulation in splenic blood vessels.
Diebold et al. [7] constructed the hypothesis that the in-
trasplenic blood flow disturbance in the red pulp may be
a mechanism for the formation of angiomatoid nodules.
Weinreb et al. [4] were the first to discern a connection
between this disease and Epstein—Barr virus infection. The
most recent studies show that SANT results from sclerotic
changes accompanied by IgG4-related inflammatory dis-
eases [8]. SANT can also be accompanied by malignant
and hematologic diseases, such as polyclonal gammopathy
and myelodysplastic syndrome [9].

In our patient, SANT coexisted with splenic inflam-
matory pseudotumor. Other authors also reported cases
of concomitant occurrence of SANT and inflammatory
pseudotumors, giving rise to the hypothesis on the close
connection between SANT and inflammatory pseudotu-
mor, which show an extremely rare yet possible malignant
transformation [10, 11, 12].

Case reports published so far do not offer the possibility
to distinguish a prominent clinical characteristic that can
be associated with SANT. The most common symptoms
that the patients experienced are a sense of abdominal dis-
comfort and occasional dull abdominal pain [13]. Pain
in the joints and laboratory analyses of our patient with
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high levels of C-reactive protein, fibrinogen, and leuko-
cytes may indicate the existence of some type of general
inflammatory response. In the study by Diebold et al. [7],
three patients out of 16 had laboratory findings indicating
inflammation. For one patient, Martel et al. [1] proved a
high erythrocyte sedimentation rate, and occasional fe-
brile episodes without a clear cause in two other patients.
The existence of moderate iron deficiency anemia and its
improvement after splenectomy detected in the case of
our patient was also described in the case presented by
Budzynski et al. [14].

SANT cannot be radiologically easily distinguished
from other vascular lesions, such as the desmoplastic
transformation of the splenic red pulp in response to
metastatic carcinoma, littoral cell angioma, hemangioen-
dothelioma, lymphangioma, angiosarcoma, hamartoma,
and inflammatory pseudotumor. It can be misdiagnosed
with splenic abscess [15]. Several cases of splenectomy due
to suspected metastatic carcinoma in the spleen have also
been described in the literature. However, a histopathologic
analysis found SANT, which implies the coexistence of
SANT with malignant diseases [8, 16]. Even in the most
up-to-date radiological diagnostics such as (**F-labeled
fluoro-2-deoxyglucose) positron emission tomography
/ computed tomography used to follow-up the results of
treatment for malignant diseases, radiopharmaceutical ac-
cumulation may sometimes falsly detect metastatic disease
in the spleen, only to, later, after a splenectomy, establish
that it was actually SANT [17]. Macroscopically, on the
cross-section of the spleen, the change has a starry aspect.
In a large number of reports, the starry shape of SANT
has the “spoked wheel” appearance in MDCT and T2-
weighted MRI images [18, 19, 20]. However, characteristic
and pathognomic radiological findings, which could help
unequivocally diagnose SANT, have not been defined yet.

Histopathological findings indicated that SANT can
occur simultaneously with splenic inflammatory pseudo-
tumor. Immunohistochemically, one portion of the splenic
mass was described as SANT, while the remainder is an
inflammatory myofibroblastic tumor. Budzynski et al. [14]
reported a case of a patient who had undergone a laparo-
scopic partial splenectomy due to a splenic tumor, which
was later, histopathologically, characterized as SANT. The
follow-up proved that this was a satisfactory treatment op-
tion. Occasional coexistence of SANT and inflammatory
myofibroblastic tumor compromise partial splenectomy
as a treatment option. A careful decision should be made,
given that an inflammatory pseudotumor can also have
recurrence potential, and that rare cases of malignant
transformations have been described as well.

Weinreb et al. [4] considered a splenic biopsy to be a
reasonable and useful diagnostic method for diagnosing
SANT, which is a lesion of vascular nature. Therefore,
apart from possible splenic rupture and bleeding, con-
sidering coexistence with other inflammatory changes,
a splenic biopsy may not be reliable. Angiosarcoma can
have very similar radiological findings. Possible perito-
neal dissemination is another reason why this biopsy is not
advisable. We believe that splenectomy, either classical or
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laparoscopic, is at the same time the best diagnostic and
therapeutic method.

SANT is a clinical entity with a favorable prognosis.
Relapse has not been reported yet. Given that preoperative
diagnostics is inconclusive, splenectomy, either laparo-
scopic or open, is an acceptable therapeutic and at the same
time diagnostic method. Considering the important role
of the spleen in the immune system, partial splenectomy
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Cknepo3upajyha aHrmomatosHa TpaHcdhopmaLmja ce3nHe — peTKa NceyaoTyMopCKa

npomeHa cnesunHe

Huikmua Tpy6op’, bopuc Taguh', MapjaH Muues?, Hukona Fpy6op', Bnagummp Munocasrsesuh’
'KnuHuukn uentap Cpbuje, KnnHuka 3a gurectnsHy xupyprujy, Onesberbe 3a xenatobunujapHy Xupypritjy 1 Xnpyprijy naHkpeaca, beorpag,

Cpbuja;

2KnuHnuku yeHTap Cpbuje, KnuHuka 3a gurectusHy xupyprujy, Cnyx6a 3a natoxuctonorujy, beorpag, Cpbuja;

*0Onwra bonHuua ,CredaH Bucokn’, CmepepeBcka Manaxka, Cpbuja

CAMETAK

YBop Ckneposvpajyha aHrmomato3Ha Hogo3Ha TpaHchopma-
umja cnesuHe je 6eHMrHa NceyaoTyMopcKa MynTMHOAYapHa
nponudepauuja. MpomeHa je paHuje Hajuelwhe onncmBaHa
Kao XxamMapToM, MyNTUHOAYNAPHY XEMAHTIOM VN XeMaHro-
eHpoTennom cnesuHe. Og 2004. roguHe, Kaga je geduHucaH
HOBW Ha3VB 3a OBY MPOMeHY — CKNepo3upajyha aHrmomaTosHa
Hofo3Ha TpaHchopMaLmja cesnHe, Ao faHac je y nuTepatypu
onmcaHo oko 150 cnyyajeBa. OBaj TEKCT, KpO3 NpuKa3s ciyyaja,
npeAcTaBba Npernes MTepaType v akTyesHYX ca3Hakba O OBOM
PETKOM KIIMHNYKOM EHTUTETY.

Mpuka3 6onecHuka bonecHrua ctapa 58 rognHa XocnuTanu-
30BaHa je 360r XpoHMYHMX 6onoBa y TpOyXy, aHemuje ymepe-
HOT CTeneHa 1 yMepeHo NOoBULLEHUX BPeAHOCTH C-peakTBHOT
npoTerHa n pubprHOreHa. YNTpasByuyHM NPErnesom v Mys-
TCNAjCHOM KOMMjyTepM30BaHOM ToMorpadujom abgomeHa
BUheHa je jacHO orpaHMyeHa, XoMoreHa TYMOpCKa MpoMeHa y
roptbem nony cnesuHe. C 063vpoM Ha HejacHy NpypoAy npome-
He 1 HemoryhHOCT fja ce ca curypHoLuhy NCKibyun ManurHuTeT,
ofJ1y4YeHO je Aa ce ypafu crnneHekToMuja. XMCTonaTonoLKa
aHanv3a nokasana je nocTojakbe MynTUMINX HOLZYyNapHMX 30Ha
Koje je Beoma TelKO pa3nnKoBaTyi Of HOPMasHOr NapeHxnma
cnesnHe, 3aTMM aHrMOMaTO3He HoAYyyce KOju Cy OKpY»KeHn
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1 pa3[BojeHN KOMOUHALMjOM AeNVMUYHO KOMAareHN30BaHMX
drbpobnacTHMX PpoKyca U MOHOHYKNeapHOTr HGIaMaTopHor
nHGUNTPaTa y pasnunumnTm ogHocuma. Takohe cy BrheHe 30He
MrodrbpobnacTHe NponudepaLyje, XxunepBackynaprsatuje v
XEMOCUAEPO3e, LITO je MHAMKATUBHO 3a MOCTOjarbe YAPYKeHNX
NPOMeHa, ckiepo3upajyhe aHrMomaTo3He TpaHchopmaLmje
cnesvHe 1 nceynovHdnamaTopHor Tymopa.

3akmyuak Ckneposuvpajyha aHrnomatosHa Hogo3Ha TpaH-
chopmaLnja cnesmHe ce pagnosoLLKN MPe3eHTyje Kao TyMop
cnesunHe HejacHe npupoge. CnneHeKToMMja, lanapoCckoncka
UM OTBOPEHa, NCTOBPEMEHO je MeToAa M3bopa 3a fieyerbe
1 HauvH Aa ce NocTaBu AepuHUTMBHA AnjarHo3a. Mimajyhn y
BUIY 3HauyajHe UMyHosoLKe dyHKLMje cre3uHe, napumjanHa
CMeHeKTOMMUja Ce MOXe Pa3mMOoTPUTL, HapouuTo Ko AeLle. Cny-
yajeBU yApYyKEHOT MOCTOjaka CKnepo3npajyhie aHrmomatosHe
Ho[l03He TpaHchopMaLuje 1 MHGNAMaTOPHOT NceyaoTymopa
ynyhyjy aa oanyKy o napuujanHoj cnneHekTomuju Tpeba AoHo-
cuTU onpesHo, Majyhn y Bugy moryhHocT peuuavea nHédna-
MaTOPHOT NCeyA0TYMOPA U HEroBy PETKY anvi Moryhy manurHy
TpaHchopmaLujy.

KrbyuHe peun: cnesnHa, cnieHekTomuja, ckneposupajyha
aHTMOMAaTO3Ha HOoJO3Ha TpaHchopmaLmja, MHPIaMaTOPHM
nceyaoTymop
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SUMMARY

Introduction Spontaneous cholecystoduodenal fistula is a rare complication of the gallbladder calculosis.
Bowel obstruction is the complication in less than 1% of these patients. The pathognomonic triad (Rigler
triad) of pneumobilia, small-bowel distention, and ectopic gallstones is typical for gallstone ileus. In only
1-3% of the patients with bowel obstruction by ectopic gallstone the localization of obstruction is in
the duodenum, and it is called Bouveret syndrome. The rarest complication is a floating non-obstructing
gallstone trapped in the stomach.

Outline of cases We present three elderly female patients with persistent abdominal pain and known
gallbladder calculosis in the patients’histories. Plain radiography of the thorax and abdomen and ultra-
sound were performed as the first choice and contrast-enhanced computer tomography (CT) was done
subsequently. In the first patient, CT and magnetic resonance imaging (MRI) showed signs of pneumobilia,
cholecystoduodenal fistula, and the presence of the gallstone in the stomach. The iodine contrast X-ray
swallow test revealed a cholecysto-duodenal bulb fistula and floating calculus in the stomach, confirmed
by endoscopy. In the second patient with persistent abdominal pain, CT and barium swallow test showed
signs of pneumobilia, cholecystoduodenal fistula, and two ectopic gallstones obstructing duodenum
- Bouveret syndrome. The third case showed signs of the Rigler triad - typical signs of gallstone ileus.
Conclusion Spontaneous cholecystoduodenal fistula is a rare condition with possible complications
such as Bouveret syndrome, gallstone ileus and floating, non-obstructive gallstones in the stomach, as
the rarest possible complication. CT, MRI with magnetic resonance cholangiopancreatography, as well
as the contrast X-ray swallow test can be very helpful in the detection of the bilio-enteric fistula and
ectopic gallstones.

Keywords: cholecystoduodenal fistula; Bouveret syndrome; Rigler triad; complications; ectopic gallstone.

INTRODUCTION CASE REPORTS

Spontaneous cholecystoduodenal fistulaisa  Patient 1

rare complication of the gallbladder calculo-
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sis, which can cause asymptomatic migrating
gallstones within the bowel. Also, in less than
1% of the patients, a bowel obstruction can oc-
cur. This entity is more common in the elderly
and is manifested with a number of nonspecific
signs and symptoms. The pathognomonic triad
(Rigler triad) of pneumobilia, small-bowel dis-
tention, and ectopic gallstones on conventional
abdominal radiographs is seen in 30-35% of
all cases with gallstone ileus[1-5]. Duodenal
obstruction caused by an ectopic gallstone hap-
pens in only 1-3% of the patients and is known
as the Bouveret syndrome [1, 6, 7].The rarest
complication is a floating non-obstructing gall-
stone trapped in the stomach, which can also
lead to gastric outlet, persistent emesis, and
esophageal rupture (Boerhaave syndrome), as
reported in the study by Modi et al. [8].

A 77-year-old female with persistent abdominal
pain and continuous subfebrile condition was
admitted to the Clinic for infectious diseases.
Gallbladder calculosis was reported in the pa-
tient’s history. Blood analyses showed normal
leucocyte number and liver function. Abdomi-
nal contrast-enhanced computer tomography
(CT) was done the following day. CT scan of the
thorax and abdomen showed pneumobilia, high-
ly suspected cholecystoduodenal fistula (Figure
la - arrow) and a 10-mm hypodense ovoid le-
sion in the stomach with hyperdense rim - cal-
culus (Figure 2a). Magnetic resonance imaging
(MRI) examination with magnetic resonance
cholangiopancreatography (MRCP) confirmed
a cholecystoduodenal fistula (Figures 3a and 3b)
and a 12-mmd calculus in the stomach (Figure
3¢). Subsequently, an upper gastrointestinal
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Figure 1. a) Cholecystoduodenal fistula in patient 1 - arrow; b) a 4-cm
calculus in the duodenal cap and a 3-cm one in a thick-walled gallblad-
der (thin arrow), as well as a fistulous formation between the duodenum
and the gallbladder (thick arrow); c) cholecystoduodenal fistulization
—arrow

a— e

Figure 2. a) Hypodense ovoid lesion in the stomach with hyperdense
rim calculus - arrow; b) hyperdense rim, 27-mm gallstone obstructing
the ileum - arrow

GEMS|SS_GEMS\ART_GEMSIFILTERED
A

Figure 3. a) Cholecystoduodenal fistula on the T2 sequence on mag-
netic resonance imaging (MRI) — arrow; b) cholecystoduodenal fistula
on magnetic resonance cholangiopancreatography — arrow; ¢) calculus
in the stomach on the T2 sequence on MRI - arrow

Figure 4. a) Cholecystoduodenal fistula on the X-ray barium test - ar-
row; b) floating calculus in the stomach on the X-ray barium test - ar-
row; c) the barium test showed a large filling-defect in the duodenal cap
(arrow) with extraluminal passage of contrast from the duodenal bulb
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X-ray examination using iodine contrast was performed,
which revealed a cholecysto-duodenal bulb fistula (Figure
4a) and a floating calculus in the stomach (Figure 4b). The
existence of the gallstone in the stomach was confirmed by
endoscopy, but it could not be removed using the basket.
Considering the age, clinical condition and the comorbidi-
ties, it was decided to only follow-up the patient.

Patient 2

A woman, age 74, was admitted to the hospital with a 10-
day history of abdominal pain and recurrent vomiting.
Comorbidities included diabetes mellitus, cardiomyopathy,
and hypothyroidism. A previous abdominal ultrasound
examination showed stones in the gallbladder. Blood
analyses showed no signs of leukocytosis and abnormal
liver function - therefore, an endoscopic examination was
performed.

Patient 3

An 83-year-old female was admitted to our department
with repetitive vomiting, abdominal pain, and distention.
Gallstones were diagnosed five years earlier; however, it
was decided not to perform a surgical procedure due to
the poor general and cardiac condition of the patient. Plain
radiography of the thorax and abdomen was made. Plain
radiography of the abdomen showed small bowel air-fluid
levels. The patient was treated only with intravenous fluids
and antibiotics. Later, clinical exacerbation was investi-
gated with abdominal CT, which showed signs of pneumo-
bilia, cholecystoduodenal fistulization (Figure 1c — arrow)
and contracted irregular gallbladder outline containing
air. CT also revealed distended small bowel loops with
an ectopic, isodense 27-mm gallstone with hyperdense
rim obstructing the ileum (Figure 2b). The gallstone was
extracted by means of a longitudinal enterotomy, closed
transversally. No attempt was made to remove the gall-
bladder or to repair the cholecystoduodenal fistula. The
patient recovered well.

DISCUSSION

Bilio-enteric fistula is a rare complication which occurs
in approximately 1% of all patients with gallstones. Most
commonly it happens in older women, which is prob-
ably due to the female constitution, as there is regularly
elongation and ptosis of hypotonic gallbladder and less
visceral abdominal fat tissue around it, so the gallbladder
essentially “hangs,” which is why it is in direct contact with
the duodenal wall. Adding decubitus of the chronically
pressured ischemic gallbladder walls (elderly ischemia)
with the stones, the cholecystoduodenal fistula is created.
Finally, one should be aware of the fact that the presence of
sex disparities in some parts of the cardiovascular system
anatomy has already been reveled [9].

The most common type is cholecystoduodenal fis-
tula (60%), while cholecystocolic, cholecystogastric, and
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choledochoduodenal fistulas are also described [10]. The
diagnosis of complications is challenging since clinical
signs and symptoms are unclear and unspecific. Patients
could suffer from numerous symptoms such as dyspep-
sia, abdominal pain, malabsorption, melena, and diar-
rhea. Migrating through the fistula, large gallstones could
cause intestinal obstruction, but they could also migrate
to any part of the gastrointestinal tract without causing
any symptoms. The most commonly obstructed part is
the terminal ileum, which leads to the gallstone ileus [2,
4, 10]. Classic abdominal radiographic signs of pneumo-
bilia, mechanical bowel obstruction, and ectopic gallstone
were first described by Rigler, but in around one half of
the patients there are usually two out of three signs [1, 3,
11]. It rarely happens that patients vomit gallstones passed
through fistula to the stomach. There may be a wide range
of complications due to an existing fistula such as cholan-
gitis, peritonitis, intestinal obstruction, and hemorrhage
due to malignancy [12, 13]. One of the complications of
the cholecystoduodenal fistula was presented in our second
case — Bouveret syndrome, which implies proximal duode-
nal or distal stomach obstruction by biliary calculus. It is
a rare syndrome that affects elderly women with previous
history of biliary calculosis [6, 14, 15].

Oral contrast (iodine or barium) X-ray tests, CT, MRI
with MRCP, as well as endoscopic retrograde cholangio-
pancreatography and hepato-biliary scintigraphy, can be
used for diagnosing cholecystoduodenal fistulas [16]. In
our cases, the patients had prior knowledge of cholecys-
tolithiasis and were not operated on. CT showed signs of
pneumobilia, which indicated the existence of pathological
communication between the biliary tree and the gastroin-
testinal tract [13, 17, 18]. Pneumobilia, gas in the gallblad-
der and cholecystoduodenal fistula, were also confirmed
by the MRI and MRCP examination. MRI with MRCP is
useful in detecting isoattenuating gallstones and in patients
with the intolerance to oral contrast medium. Negi et al.
[19] successfully demonstrated that gallstones, pneumobi-
lia, as well as cholecystoduodenal fistula, can be visualized
by this imaging modality.

As demonstrated in our cases, an oral contrast swallow
test can be very helpful in confirming the presence of a fis-
tula, an obstructing gallstone in the duodenum as a filling
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recommended in cases when a cholecystoduodenal fistula,
an ectopic gallstone, and Bouveret syndrome is suspected
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is to eliminate the obstruction (if there is one) by remov-
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less invasive techniques, taking into consideration the pa-
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CnoHTaHa xoneuucTogyoaeHanHa GUCTyNa — CNeKTap KOMNAKUKaLMja

[Jywan LWanorckn', AnekcaHgpa hypuh-CredaHoBuh'?, AnekcaHapa JaHkosuh', Munuua Mutposuh-Josaosuh',
CredaH Kmesuh?, Cnahana Muxajnosuh?*, MeaH Monosuh?, Hophuje LWapaHosuh®’

'KnuHnukn uentap Cpbuje, Mpsa xvpypLuka KNHKKa, LieHTap 3a paguonorujy 1 MarHeTHy pe3oHaHLy, Oferberbe urecTuBHe paguonoruje,
beorpag, Cp6uja;

YHneep3uTet y beorpaay, MegnunHcku dakyntet, beorpag, Cpbuja;

3KnuHnuku yeHTap Cpbuje, MpBa xmpypLuka knnHnka, beorpag, Cpbuja;

“KnuHnuko-6onHnykm ueHtap, dp Oparvwa Muwosuh - leanse’, beorpag, Cpbuja;

Onwra 6onHuua,CredpaH Bucokn', Cmenepescka Manakka, Cpbuja;
¢Onwra 6onHuua,,Megurpyn’, beorpag, Cpbuja;

’YHnBep3uTeT y barboj Nlyuu, MegnumHckmn pakynter, barba Jlyka, Penybnuka Cpncka, bocHa 1 XepLeroBuHa

CAMETAK

YBop CrioHTaHa xoneunctogyofeHanHa ¢ucryna je petka
KOMNIMKaLmja Kankynose )yuHe kece. ONcTpyKkumja Lpesa je
KommmKaumja Koja ce fecu y Matbe og 1% cnyyajea. Purne-
poBa Tpujaaa, Kojy UnHe NHeymobunuja, ANCTEH3Mja TaHKOT
LpeBa 1 KaMeH 13 Xy4YHe Kece NHKaBrpaH Yy LpeBHOj BUjyrH,
MaTOrHOMOHUYHa je 3a bunujapHu uneyc. Kog 1-3% 6onecHu-
Ka ce onCTpyKLMja TaHKOT LipeBa eKTOMUYHIUM KanKynycom 13
XKyuHe Kece Hahe y iyofeHymy 1 To ce Ha3uBa byBepeoBs cuHa-
pom. Hajpeha Komnnvkauuja je HeMHKNAaBMPaHU KaMeH Koju ce
Hanasm y xenyLly.

Mpukasn 6onecHuka MNprikasanu cMo Tpu cTapuje bonecHuue
Ca KOHCTaHTHUM abAOMMHaNHVM 6010M 1 MO3HATOM KasKyJio-
30M XKy4He Kece. Kao npBu AnjarHocTnykmn n3bop ypaheH je
HaTMBHMW CHUMaK aboOMeHa 1 yNTPa3ByK, a MOC/IE HX KOM-
njyTepr3oBaHa Tomorpaduja (KT). Kog npse 6onecHuue KT un
MarHeTHa pe3oHaHLia Cy nmokasase 3HakoBe NHeymobunuje, Xo-
neumcrogyofeHanHe GUCTyse v NPUCYCTBO KaMeHa Yy XenyLly.
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lacTpopyopeHockonuja je nokasana ductyny nsmehy bynbyca
[yOLEeHyMa 1 Xy4YHe Kece, Kao 1 NPUCYCTBO HeMHKIaBUpaHOr
KameHa y »enyLy, notspheHor engockonujom. Kog apyre 6o-
necHuue KT v ractpogyopeHocKkonuja 6aprjymom nokasase
Cy 3HaKoBe NHeymobunuje, xoneyuctogyoneHanHy dbuctyny v
[Ba eKTOMMYHa KanKynyca Koju oncTpyuy ayoneHym — byse-
peos cuHapom. Koa Tpeher cryyaja umamo 3HakoBe Purnepose
Tpuwjage — TUNMMYHW 3Hauy 6rnmjapHor uneyca.

3aksbyyak CrioHTaHa xoneLMcToayoAeHanHa GrcTyna je peTko
cTambe ca moryhum Komnnukauwvjama, Kao Wwro cy bysepeos
CUHApPOM, brnnjapHu uneyc unu niytajyhn, Heonctpyuwyhi
KaMeH y »enyLyy, Kao Hajpeha KomnnuKaLyja onmcaHa y nitepa-
Typu. KT, MarHeTHa pe3oHaHLa 1 ractpogyoaeHorpaduja mory
61TV of Benvke Nomohu y oTKpuBaky 6UnmnjapHo-LpeBHUX
drcTyna n Kamera 13 XXyuHe Kece Ha eKTOMUYHUM JTIOKanu3a-
uvjama.

KmbyuHe peun: xoneuuncrogyopeHanHa ouctyna; bysepeos
crHApPOM; PurnepoBa Tpujaga; KoMnanKauuje
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SUMMARY

Introduction Pregnancies in women with membranous nephropathy (MN) are usually complicated by
increased proteinuria and superimposed preeclampsia, and this frequently results in poor pregnancy
outcomes.

The aim of this paper is to present case series of pregnant women with MN and different fetal and ma-
ternal outcomes.

Outline of cases Case 1 presents a 25-year-old woman with MN, who had relapsed nephrotic syndrome
in early pregnancy with proteinuria of 4.14 g/day and serum albumin of 30 g/L accompanied by hyper-
tension. Due to a missed abortion, the pregnancy was terminated. Three months later her proteinuria
was still increased, measuring 3 g/day.

Case 2 presents a 29-year-old woman with a history of diffuse proliferative glomerulonephritis, who
conceived with proteinuria below 0.5 g/day. The proteinuria ranged between 1 and 2 g/day from the
32nd until the 38th gestational week, when she delivered a healthy neonate. After delivery, the woman
underwent a kidney biopsy, which revealed MN.

Case 3 presents a 25-year-old woman with MN, whose proteinuria was 1 g/day at the time of concep-
tion, but in the 35th gestational week proteinuria of 4.2 g/day was noticed. In the 36th gestational week,
increased proteinuria was detected, and a cesarean section was performed with favorable neonatal
outcome. After two weeks her proteinuria dropped to 0.6 g/day.

Conclusion Pregnancies in women with MN associated with low-grade proteinuria at the time of concep-
tion may have a favorable perinatal outcome. Such pregnancies require multidisciplinary management
by both obstetricians and nephrologists, and team decision regarding the best timing of delivery.
Keywords: membranous nephropathy; nephrotic syndrome; pregnancy; preeclampsia; hypertension
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INTRODUCTION

The usual complications of pregnancies in
women with glomerulonephritis are increased
proteinuria, the worsening of hypertension, and
development of superimposed preeclampsia,
frequently resulting in impaired pregnancy out-
comes [1]. Moreover, in some instances such
pregnancies may result in progressive deterio-
ration of maternal kidney function. Women
with nephrotic syndrome are unlikely to carry
the pregnancy until term, although there are
reported cases with successful pregnancy out-
comes [2]. Nevertheless, modern advances in
glomerulonephritis treatment, which increases
the frequency of complete and partial remis-
sions, and improved perinatal and neonatal
care may allow these women to fulfill their
reproductive wishes.

Membranous nephropathy (MN) is one of
the most common causes of nephrotic syn-
drome in adults, and frequently affects women
of childbearing age [3]. The course of MN is
variable. There are spontaneous remissions,
although relapses with deterioration of renal
function are common, causing end-stage renal
disease in about 40% of idiopathic MN [4].

In a review depicting the outcomes of preg-
nant women with MN more than 30 years ago,
the authors reported that the only predictor
of an unfavorable maternal or fetal outcome
was the presence of nephrotic proteinuria dur-
ing the first trimester of pregnancy [2]. These
findings were confirmed in later studies, which
also concluded that the pregnancy outcomes in
women with MN or other chronic glomerulo-
nephritis mainly depend on pre-existing pro-
teinuria before pregnancy [5, 6].

Our work aims to report a case series of
different pregnancy outcomes in women with
MN.

CASE REPORTS
Case 1

A 25-year-old woman was referred to us for
generalized body swelling. She was already
diagnosed with MN and regularly followed
up by a nephrologist for six years. The disease
was initially treated with corticosteroids and
cyclophosphamide according to the Ponticelli
protocol; cyclophosphamide was replaced by
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mycophenolate mofetil due to recidivant pneumonia. Par-
tial remission was achieved with sustained proteinuria of
2 g/day. Laboratory investigations revealed proteinuria of
4.14 g/day, serum albumins of 30g/L, with normal param-
eters of kidney function showing serum creatinine (sCr)
69 umol/L, blood urea nitrogen 4.2 mmol/L, and creatinine
clearance (CrCl) 98 mL/min. and abnormal urinalysis (6-8
leucocytes, 1-2 erythrocytes, and 2 granular bodies in a
high power field). Her blood pressure was 120/90 mmHg.
The patient reported six weeks amenorrhea. Ultrasonog-
raphy revealed a normal first trimester pregnancy corre-
sponding to her last menstrual period. Due to an overt
nephrotic syndrome, pregnancy termination was advised.
However, the patient refused this. Therefore, the therapy
with angiotensin-converting enzyme (ACE) inhibitors
was discontinued, and methyldopa was introduced. Two
weeks later, after episodes of high blood pressure of up
to 180/130 mmHg, ultrasonography revealed a missed
abortion. Except of proteinuria of nephrotic range with
hypoalbuminemia, all other laboratory tests, including
coagulation status, were quite normal. Dilatation and
curettage were performed without complications. Three
months later, her proteinuria, although still increased, was
in the subnephrotic range (3 g/day); her serum albumin
measured 38 g/L. Her kidney function was stable.

Case 2

A 29-year-old patient with a history of diffuse prolifera-
tive glomerulonephritis became pregnant after a regular
nephrology check-up documenting stable remission of
the disease. She was diagnosed with diffuse prolifera-
tive glomerulonephritis by kidney biopsy at the age of
19, when she was presented with nephrotic syndrome
requiring treatment with corticosteroids. Systemic lupus
erythematosus (SLE) was excluded by thorough investiga-
tion. Immunologic analysis showed anti-nuclear antibody
negativity, and no other laboratory or clinical signs de-
fined by the American Rheumatism Association criteria for
SLE diagnosis confirmation were detected. Corticosteroid
treatment resulted in decreased proteinuria ranging up to
0.6 g/day. At the age of 26, she gave birth to a healthy neo-
nate by cesarean section (CS) in the 36th week of pregnan-
cy due to the development of nephrotic proteinuria, which
subsided to an almost normal range after delivery. Subse-
quently, she was treated with ACE inhibitors only. Before
her second pregnancy, her proteinuria was 0.34 g/day, with
serum creatinine of 54 pmol/L and CrCl of 102.9 mL/min.
ACE inhibitors were replaced by methyldopa. In the 34th
gestational week, she exhibited the rise of proteinuria to
the values of about 1 g/day. The patient’s blood pressure
was normal. The proteinuria ranged 1-2 g/day until the
38th week of gestation. By a planned CS she gave birth to
a healthy neonate with birth weight of 2.85 kg and an Ap-
gar score of 10. As her proteinuria did not decrease below
1 g/day for six months, and occasionally even was above
2 g/day, a kidney biopsy was performed again. Histopa-
thology revealed MN with immunofluorescence showing
a “full house” pattern. Again, SLE was not confirmed.
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Case 3

A 25-year-old patient was followed up during her first
pregnancy by a nephrologist due to a history of MN,
which had been diagnosed by kidney biopsy 10 years pre-
viously. She was successfully treated with corticosteroids
and cyclosporine A by a pediatrician nephrologist, and
complete remission of nephrotic syndrome was achieved.
At 18, when she was presented to an adult nephrologist,
her proteinuria level was 0.2 g/day, and normal kidney
function and urinalysis were detected. In the further course
of the disease, at the age of 23, her proteinuria increased
up to 1 g/day without any deterioration of the kidney
function and impairment of the blood pressure control.
Since her proteinuria remained stable for two years, and
her kidney function was normal (serum creatinine was
58 umol/L and CrCl was 126.7 mL/min.), ACE inhibitors
were replaced by methyldopa therapy before being given
consent to become pregnant. Until the third trimester,
her blood pressure was up to 130/80 mmHg and protein-
uria was stable. In the third trimester, continuous rise of
proteinuria was observed. Simultaneously, she required
higher doses of methyldopa to control her blood pressure
that was 150/90 mmHg. The patient was admitted to the
obstetric department in the 35th week of gestation, when
her proteinuria was 4.2 g/day. The other laboratory tests
showed sCr 54 pmol/L, blood urea nitrogen 3.5 mmol/L,
CrCl 163 mL/min., total proteins 53 g/L. Ultrasonography
revealed intrauterine fetal growth restriction with oligohy-
dramnios and adequate fetal morphology and oxygenation.
In the 36th week of gestation, her proteinuria further in-
creased up to 6 g/day and was associated with a decrease
in serum proteins to 48 g/L and albumin to 24 g/L. After a
dexamethason treatment for fetal lung maturity, a CS was
performed in the 36th week of pregnancy and a healthy
neonate was born. The birth weight of the neonate was
2.85 kg and the Apgar score was 8. Two weeks later, the pa-
tient’s proteinuria dropped to 0.6 g/day, and she remained
with normal kidney function.

The treatment of all presented patients and reporting
of data are in accordance with the ethical standards and
the Helsinki Declaration as revised in 2013.

DISCUSSION

Partial remission of nephrotic syndrome, i.e. a fast de-
crease in proteinuria after abortion, indicates a detrimen-
tal role of a pregnancy for sustaining a stable proteinuria
level and MN remission. This once again confirms the
literature data that the only predictor of a poor maternal
and fetal outcome is the presence of nephrotic protein-
uria during the first trimester, although the presence of a
lower degree of proteinuria is also associated with higher
risk pregnancies [2]. Chronic kidney disease, even with
normal renal function with low-degree proteinuria, rep-
resents a substantial risk for adverse maternal and fetal
outcomes, predominantly preeclampsia and iatrogenic
preterm delivery. The exact mechanism as to why women
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with glomerulonephritis in remission, who have normal
renal function and physiologic proteinuria, are much more
prone to adverse pregnancy outcomes is not clear. Case 2
and Case 3 have conceived while being in long-time stable
remission with normal kidney function and proteinuria of
up to 1 g/day. However, in the last trimester, the patient
in Case 3 developed a progressive increase of proteinuria
accompanied by a drop in the serum albumin and proteins
and a rise in blood pressure. These two associated events
contributed to intrauterine fetal growth restriction and
necessitated preterm delivery.

Only the patient from Case 1 had first trimester preg-
nancy loss. According to the available studies, the rates
of fetal loss in pregnancies complicated by MN range
24-35%, and these occur mostly in the first trimester [1,
7, 8]. A systematic review of six studies showed that the
average live birth rate in patients with MN was 86.3%,
with only 4% of the fetal losses occurring after the first
trimester [8]. However, results regarding adverse mater-
nal or fetal outcomes in pregnant women with MN in the
literature are inconsistent. For instance, Packham et al. [2],
who analyzed 33 pregnancies, reported a total of 24% of
fetal losses, a 43% prematurity rate, and a 33% live birth
rate with full-term deliveries.

The severity of glomerulonephritis-induced compli-
cations in pregnancy can vary with different pregnancies
even in the same woman. The course of the second preg-
nancy in Case 2 was less complicated than the course of
the patient’s first pregnancy. Regarding this patient, there
is an open question whether she conceived with under-
lying MN, or it developed during pregnancy. However,
the presented course did not urge kidney biopsy during
pregnancy, or even therapy with corticosteroids or some
immunosuppressive agents.

If nephrotic syndrome is manifested in the first trimes-
ter, kidney biopsy can be performed; the treatment of MN
can be attempted bearing in mind the possible complica-
tions such as, in addition to fetal loss with or without the
worsening of maternal kidney function, the appearance of
adverse effects associated with immunosuppressive therapy
itself [9]. The least toxic immunosuppressive agents used
to treat various diseases in pregnancy are azathioprine and
cyclosporine. There are several reported cases regarding
the treatment of MN in pregnancy, mainly with cortico-
steroids, which all ended either with preterm delivery or
with early elective termination of pregnancy [5, 10, 11,
12]. Cyclosporine used in post-transplant maintenance
therapy may be used to treat some forms of glomerulo-
nephritis in pregnancy, including MN [13]. Whether the
physician will advise either immunosuppressive therapy
or termination of pregnancy in women with high-grade
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proteinuria depends on several factors. The presence of
nephrotic proteinuria in the first trimester poses a high
risk for the pregnancy outcome even if immunosuppres-
sive therapy is implemented. If there is hypertension that
requires high doses of methyldopa and nifedipine along
with nephrotic proteinuria, the chances for a successful
pregnancy outcome, even with applied immunosuppressive
therapy, is almost negligible. Progression of proteinuria
regardless of whether corticosteroids and/or other immu-
nosuppressive medications were applied is an indication
for pregnancy termination.

Women with MN are less able to accomplish physio-
logical renal adaptations that are essential for a favorable
perinatal outcome, particularly in cases when MN is not
in stable remission. Besides the efforts towards decreasing
proteinuria in pregnancy, the control of hypertension plays
an extremely important role. Superimposed preeclamp-
sia, apart from maternal complications, frequently impairs
fetal growth and oxygenation, thus indicating iatrogenic
preterm delivery. Despite renal disease, its etiology and
duration, the presence of hypertension at the time of con-
ception carries a 10.6 times higher relative risk of fetal
loss compared to when blood pressure is well-controlled
by therapy, or even when it is normal without therapy [7].
The impact of MN on maternal and fetal outcomes of preg-
nancy is still unclear given the observed different courses
of subsequent pregnancies in patients with MN, or even the
spontaneous remission of nephrotic syndrome in pregnant
women with MN [14, 15].

In conclusion, preconceptional counseling is essential in
women with MN in order to optimize both maternal and
fetal outcomes. These patients require multidisciplinary
management by both obstetricians and nephrologists, along
with careful follow-up, before and after delivery. Women
with MN who still have nephrotic proteinuria in spite of
conducted immunosuppressive therapy should not be en-
couraged to become pregnant. In pregnant women, close
monitoring is essential to detect the signs of fetal or mater-
nal compromise in a timely manner. One must bear in mind
that for a woman with progressive chronic kidney disease
who conceives, the index pregnancy might be the last op-
portunity for childbearing. Timely referral of such patients
to tertiary care centers with appropriate neonatal care, due
to risks associated with prematurity, is warranted. The ap-
pearance of nephrotic proteinuria in pregnant women with
previously diagnosed MN poses a significant challenge and
requires team decision regarding the best timing of delivery,
while still leaving an open question regarding the imple-
mentation of immunosuppressive therapy.
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Pa3nunuuta nnua ucre 6onectu: membpaHosHa Hedpponatuja y TpyaHohu — cepuja

cnyyvajeBa

AnekcaHgpa Kesuh'?, Mapko bapanuh? HuHa Tomawesuh', Cawa Kaguja'?, Pagmuna Cnapuh'?

'YHuBep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;
2KnuHuukn yeHtap Cpbuje, KnuHuka 3a Hepponorujy, beorpag, Cpbuja;

3KnuHnuku yeHTap Cpbuje, KnuHuka 3a ruHekonorujy 1 akywepctso, beorpag, Cpbuja

CAMETAK

YBopg YobuuajeHe komnnvKauuje TpyaHohe Kop XeHa ca Mem-
6paHo3HOM HedponaTtnjom (MH) jecy nopact npoTtemHypuje 1
pa3Boj CyneprnoHnpaHe npeeknammncuje, WTo YeCTo pe3ynTupa
HEMOBOJbHIM NCXOLOM TPyAHONe.

Linm oBor paga je oa npukaxe cepujy cnyyajeBa TPyAHMULA Ca
MH v pas3nuuntum dpetanHum 1 MaTepHaNHUM NCXOAMMA.
Mpukas cnyyajeBa Y NpBoM CJlyyajy NprKasaHa je »eHa ca
MH cTapa 25 roavHa, Koja je y paHoj TpyaHohu nmana penanc
HedpoTCKor CMHAPOMa ca NpoTenHypwjom oA 4,14 g/paH v ce-
pymckum anbymmHima og 30 g/l, yapy»KeHor ca XunepTeH3njoMm.
360r n3ocTanor nobavaja yumrbeH je npekua tpyaHohe. Tpu
Mecela KacHuWje NpoTerHypwja je U farbe 6una NoBuLLeHa ca
BpegHowhy o 3 g/naH.

Y Apyrom cnyyajy nprkasaHa je 29-roguiuta xeHa ca 1cTo-
prjom andy3Ho nponudepaTBHOT roMepynoHeppUTICa, Ynja
je npoTeunHypuja y Bpeme KoHuenuuje 6una mara og 0,5 g/aaH.
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[poTenHypuja ce ogpxasanay oncery og 1 o 2 g/aaH of 32. go
38. rectauyjcke Heflerbe, Kafja je poheHo 30paBo HOBOpoheHye.
Mocne nopohaja 6uoncuja bybpera je nokasana MH.

Y Tpehem cnyyajy nprikasaHa je 25-roguiliba »keHa ca MH, unja
je npotenHypuja y Bpeme KoHuenuuje 6una 1 g/paH, anu jey 35.
recralujckoj Hefesbn youeHa npotenHypuja of 4,2 g/pan. Y 36.
Heferby TpyaHONE youeH je nopacT npoTenHypuje 1 ypaheH je
LlapcKy pe3 ca MOBOJbHMM MCXOAOM No HoBopoheHye. Mocne
ABe Hefle/be HheHa NpoTerHypuja ce cMatbimna Ha 0,6 g/aaH.
3aksbyuak TpyaHoha Kog xeHa ca MH 1 npotenHypujom HUCKor
paHra y Bpeme KOHLenumje MoXe NMaTy NoBOJSbaH NepuHa-
TanHu ncxop. OBe TpyaHohe 3axTeBajy MyNTUANCLMMIIMHAPHM
NPUCTYN aKyLiepa n Hepposnora, Kao 1 TUMCKY OANYKY O OMTU-
MasniHOM TPeHyTKy nopohaja.

KmbyuHe peun: MembpaHo3Ha HedponaTuja; HebPOTCKI CUHE-
pom; TpyaHoha; npeeknamncuja; XunepTeHsuja
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Urrets-Zavalia syndrome following posterior segment
surgery — case report and review of literature
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SUMMARY

Introduction Urrets-Zavalia syndrome (UZS) has been defined as a fixed and dilated pupil accompanied
by iris atrophy and occasionally secondary glaucoma. The precise cause of the syndrome is uncertain.
Most often it has been described following anterior segment surgery.

The objective of this article is to present how to successfully handle patients with UZS after posterior seg-
ment surgery. We present all the dilemmas and difficulties we encountered during the diagnostic process.
Case outline This is a case presentation of a patient with UZS following scleral buckle procedure. To our
knowledge, this is the first case of UZS following this type of posterior segment surgery. The delay in
treatment was mostly due to the lack of knowledge about the linkage of this syndrome with posterior
segment surgery. Once the diagnosis was confirmed, parasympathomimetic drops were administered.
The patient responded well to the therapy and partial reduction of mydriasis and restoration of pupillary
kinetics was observed.

Conclusion Two months after surgery, the treatment of UZS resulted in slight residual anisocoria with
signs of iris atrophy. This could indicate reversible mechanism of UZS after posterior segment surgery
with iris atrophy as the only permanent consequence.
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INTRODUCTION

Urrets-Zavalia syndrome (UZS) has been iden-
tified as a fixed and dilated pupil accompanied
by iris atrophy and, occasionally, secondary
glaucoma. It has been often described follow-
ing penetrating keratoplasty for keratoconus
in patients who have mydriatics in therapy [1].
The precise cause of the syndrome is uncertain.
There have been several reported cases of UZS
after deep anterior lamellar keratoplasty for
keratoconus, Descemet’s stripping endothelial
keratoplasty for Fuch’s endothelial dystrophy,
argon laser peripheral iridoplasty, surgical tra-
beculectomy and phacic anterior chamber in-
traocular lens implantation [2-5]. The precise
cause of the syndrome is uncertain.

We report a case of UZS following scleral
buckling surgery, which is, to the best of our
knowledge, the first such reported case in the
available literature.

This case report was approved by the insti-
tutional ethics committee, and written consent
was obtained from the patient for the publica-
tion of this case report and any accompanying
images.

CASE REPORT

A 56-year-old male patient was referred to our
clinic because he noticed a “black shadow” in

the lower nasal part of the left eye visual field
three days prior to the examination. Best cor-
rected visual acuity on the Snellen chart was 0.3
on the left eye and 0.9 on the right one. From
teenage years our patient has been myopic: -3.5
Dsph on the right, and -6.5 Dsph on the left
eye. Other than high blood pressure, the patient
had no health issues.

The examination of the left eye showed
retinal tear on the one oclock with retinal de-
tachment in the upper temporal quadrant. The
macula was attached.

The patient was operated on the following
day. We performed scleral buckling with equa-
torial encircling band. On the first postopera-
tive day, the retina was reattached, there was
some corneal edema and visual acuity was 3/60.
The patient was discharged with standard corti-
costeroid and antibiotic therapy, but on the next
day he returned to our emergency center with
extreme pain in the operated eye. His eye lids
were swollen, he had corneal edema, slightly
wider left eye pupil and inflammatory reaction
in the anterior chamber. Intraocular pressure
was 30 mmHg and responded well to the ad-
ministrated local anti-glaucomatous drugs.

On the check-up two days later, intraocular
pressure on the patient’s left eye was 8 mmHg,
there was no corneal edema or inflammatory
reaction. We reduced the anti-glaucomatous
therapy and 10 days later cancelled it com-
pletely because his intraocular pressure was



Urrets-Zavalia syndrome following posterior segment surgery

Figure 1. Dilatated irregular pupil and iris subatrophy in the lover part
two weeks after the operation

10 mmHg. The left eye pupil was dilated but we believed it
was the effect of the mydriatic eye drops. We were unable
to immediately identify the cause of this reaction.

According to the data provided by our patient, his visual
acuity improved during the following period. However, in
two months he noticed a black shadow in the nasal half of
the visual field and he had retinal re-detachment tempo-
rally with proliferative vitreoretinopathy. Upon the admis-
sion we noticed that the patient’s left pupil was dilated, he
had posterior synechiae, iris atrophy particularly in the
inferior part and incipient anterior subcapsular cataract.
The left eye visual acuity was 0.1 on the Snellen chart with
a shallow retinal detachment in the macular region. We
operated on the patient the next day. Phacoemulsification
and pars plana vitrectomy with internal silicon oil tam-
ponade were performed. The patient was discharged on
the following day with a normal intraocular pressure and
best corrected visual acuity of 0.4 on the Snellen chart. On
the check-up two weeks after the surgery, we noticed an
even more dilated pupil with wide posterior synechiae and
significant iris atrophy (Figure 1).

It was only then that we suspected Urrets-Zavalia syn-
drome so parasympathomimetic eye drops were intro-
duced three times daily. Three weeks later, the patient had
noticed that the left eye pupil was narrower so he reported
to the clinic. We registered a significant narrowing of the
left eye pupil (Figure 2). The best corrected visual acuity
was 0.5 on the Snellen chart and the intraocular pressure
was 12 mmHg.

DISCUSSION

To date it has been difficult to explain the UZS etiology
following keratoplasty. Past studies examined a number
of possible causal factors including strong mydriasis fur-
ther causing peripheral anterior synechiae and glaucoma,
direct iris trauma during surgery, iris ischemia following
iris compression between the lens and the cornea during
surgery, an abnormal immunological, neurological and iris
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Figure 2. Significantly narrower, still irregular pupil without posterior
synechiae and significant opacification of the posterior capsule four
weeks after the operation

in keratoconic eyes, intraocular pressure (IOP) rise, preex-
isting anterior synechiae [2, 6-11]. Furthermore, different
studies reported UZS development following complicated
diffuse lamellar keratitis with intraoperative microperfo-
ration of the Descemet membrane and air bubble in the
anterior chamber. It was proposed that the air bubble could
cause a pupil block, raised IOP, and secondary iris ischemia
with a dilated, fixed pupil [12].

Raised IOP and low ocular rigidity of the eye with kera-
toconus may cause occlusion of the vessels at the root of
the iris within the sclera resulting in iris ischemia, while
preserving ciliary body function [10]. This may also be the
reason for UZS development in the presented case since
scleral buckle may cause transient rise of the IOP, as well
as compromise scleral rigidity.

Pathophysiological mechanism of sympathetic spasm
with parasympathetic inhibition was suggested since early
resolution of UZS with an association of sympatholytic
and parasympathomimetic drops has been described in
the literature [12].

Since the presented case was the first of its kind, it was
diagnosed late so the use of parasympathomimetic drops
started two months after primary surgery. We do not know
what the permanent consequences of UZS following poste-
rior segment surgery are nor do we know what the deadline
for the introduction of topical therapy for avoiding more
serious complications is. We started with parasympathomi-
metic drops two months after primary surgery. The resolu-
tion of UZS ensued after three weeks of parasympathomi-
metic therapy. This could indicate a reversible mechanism
of UZS after posterior segment surgery with iris atrophy as
the only permanent consequence. The therapeutic effects
were determined according to the significant narrowing of
the eye pupil and the stabilization of IOP.

What is the best time to start the therapy and how long
should it be administered? These questions need answers.
Hence, further investigation of this rare disease is war-
ranted.

Conflict of interest: None declared.
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CuHapom Ypetc-3aBanuje nocae XMpypruje 3agHer CerMmeHTa oKa — NPUKas caydaja

W nperneg nutepartype

[paraH P. BykoBuh'?, AHToaHeTa Auh?, Carba MeTposuh-Majuh?
'YHuBep3utet y beorpapy, MeguumHckn dakynteT, beorpag, Cpbuja;

2KnuHnukn ueHTap Cpbuje, KnuHuka 3a oune 6onectu, beorpag, Cpbuja;
*Ynusep3utet LipHe lope, MeanunHcku dakyntet, KnuHuukm LenTap LipHe lfope, KnuHyka 3a ouHe 6onecty, Mogropuua, LipHa lopa

CAMETAK

YBoa Cungpom Ypetc-3aBanuje (CY3) gedurHuine ce Kao
dvKcpaHa n gunatrpaHa nynuna npaheHa atpodujom npuca
1 MOBPEMEHO Ca CEKYHAAPHVM rnayKomMoM. TauaH y3pok oBor
CUHIApPOMa je jow yBeK Hemo3Har. Hajuelwhe je onucaH y Be3n
Ca onepauujama Ha npefjem CerMeHTy OKa.

Linrb oBor papa je fa NpeAcTaBy Kako je moryhe ycnewHo pe-
wiuTn cnyyaj CY3 nocne xmpypruje Ha 3agHem CerMeHTY OKa.
Mpukas cnyuaja OBo je npuka3s ciyyaja 6onecHuka ca CY3
KOju je HacTao nocsie onepaumje abnayuje peTvHe METOAOM
cknepanHe konye. MpukasaHu cnyyaj je npem CY3 nocne osor
TVNa onepawmje Ha 3afjHbem cermeHTy oka. [prnkasanu cmo cee
noteLKohe 1 guneme Koje CMO MManu y NOCTaBsbakby OBe Aujar-

DOI: https://doi.org/10.2298/SARH180206015V

Ho3e. KacHuju noyeTak neyetba je 610 360r HeJOBO/bHOT 3Hakba
0 OBOM CMHAPOMY BE3aHOT 3a OnepaLyje Ha 3aHeM CErMeHTY
oka. [locne noctaBmama gnjarHose CY3 ananympany cmo na-
pacMMNaTVKOMUMETCKE Kanwu 1 JOOUAN JeTMMNYHO CMatberbe
MyApUja3e 1 oropaBak NynuiapHe KNHeTrKe.

3aksbyuak [lBa mecelia nocne onepauuje neverbe CY3 ce 3a-
BPLUMIO 651aromM pe3unayanHoM aH130KOPUjoM ca 3HaLMMa aT-
podwuije npuca. OBo yKkasyje Ha peBep3nbunHN mexanusam CY3
rocne ornepatmja abnayuje peTuHe ca atpodrjom npmca Kao
TPajHOM MOCNEANLIOM.

KmyuHe peun: cuHgpom Ypetc-3aBanuja; abnauuja petuHe,
KflacuyHa onepalmja abnaumje peTuHe; BUTPeKTOMYja
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Primary sinonasal ameloblastoma - a rare cause of
unilateral nasal obstruction
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SUMMARY

Introduction Ameloblastoma is a rare, locally invasive benign jaw tumour, originating from odontogenic
epithelium, and their presence in the sinonasal tract is usually due to their spread from the gnathic region
of the maxilla. Primary sinonasal ameloblastoma is extremely rare, with only a handful of reported cases
so far. The objective of this article was to describe a patient with a primary ameloblastoma of the right
maxillary sinus and nasal cavity.

Case outline We report a case of a 67-year-old male patient with a year-long history of progressive uni-
lateral nasal obstruction. Clinical and computed tomography examination revealed a mass in the right
maxillary sinus and right nasal cavity. After an in-office biopsy under local anesthesia, which suggested
the diagnosis of ameloblastoma, the patient underwent complete removal of the mass by a medial partial
maxillectomy. Histopathologic analysis confirmed the diagnosis of ameloblastoma.

Conclusion Primary sinonasal ameloblastoma is clinically and radiographically similar to the more com-
mon pathology of this particular area and should be included in the differential diagnosis of the unilateral
nasal obstruction. The treatment of choice is complete surgical resection. Due to the rarity of the disease,
and a small number of cases described so far in the literature, there is still no consensus regarding the

optimal surgical technique.

Keywords: ameloblastoma; sinonasal tumour; paranasal sinuses; maxillectomy

INTRODUCTION

Ameloblastomas are rare, locally invasive be-
nign tumours originating from odontogenic ep-
ithelium [1]. They account about one percent of
all jaw tumours, with mandible more frequently
affected than maxilla [2]. Primary sinonasal am-
eloblastomas without involving the maxillary
alveolus are extremely rare. In this article, we
describe the case of sinonasal ameloblastoma
located in the right maxillary sinus, and in the
right nasal cavity, which was initially biopsied
in ambulatory setting and subsequently treated
by partial medial maxillectomy.

CASE REPORT

A 67-year-old male patient was admitted to
our department with a year-long history of a
progressive, right-sided nasal obstruction. Rel-
evant medical history included hypertension
and glaucoma, for which he was taking regular
medication. There was no history of prior sino-
nasal disease, allergies, or tobacco use. Anterior
rhinoscopy revealed a solitary polypoid lesion,
originating from the middle meatus (meatus
nasi medius) and partially involving the com-
mon nasal meatus (meatus nasi communis) on
the right side. The surface of the lesion did not
have the typical “glassy” appearance of nasal

polyp and was somewhat more firm on palpa-
tion. A computed tomography scan of the na-
sal cavity and paranasal sinuses demonstrated
mixed-density mass, completely dimming
the right maxillary sinus, with displacement
and partial destruction of its medial wall and
propagation in the nasal cavity (Figure 1). An
in-office biopsy under local anesthesia was per-
formed and initial histopathologic examination
suggested an ameloblastoma diagnosis. The pa-
tient then underwent the right partial medial
maxillectomy through the modified Weber-
Ferguson incision (Figure 2). During the op-
eration, the solid and well-defined lesion com-
pletely filling the right maxillary sinus was not-
ed, along with its intranasal component, which
was observed on initial clinical examination.
The lesion was removed in en-bloc fashion, to-
gether with the medial wall of the maxillary
sinus, including the inferior nasal concha. The
structures removed resulted in the creation of
wide antrostomy, which would further facilitate
the postoperative examinations using the rigid
Hopkins telescopes. The definitive diagnosis of
ameloblastoma was confirmed by histopathol-
ogy (Figure 3). The postoperative period was
uneventful and the patient was discharged four
days following surgery. The patient is currently
on regular endoscopic follow-ups, which have
shown no recurrence of the disease 10 months
after surgery.
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Figure 1. Coronal computed tomography of the nasal cavity and para-
nasal sinuses (bone and soft tissue windows) demonstrating a mixed
density mass in the right maxillary sinus and with an extension to the
right nasal cavity

Figure 2. The tumour (triangles) exposed through the modified We-
ber-Ferguson incision

Figure 3. The tumour consisting of loosely arranged stellate cells
resembling the stellate reticulum of the tooth germ, surrounded by
peripheral rim of palisading cells (hematoxylin-eosin, 25x)
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DISCUSSION

Most ameloblastomas in the sinonasal region appear sec-
ondary to an extension of a tumour of gnathic origin into
this area [3]. However, primary sinonasal ameloblastomas
without evident gnathic involvement, have also been de-
scribed [4, 5]. Unlike their gnathic counterparts, which
usually appear between the age of 35 and 45 with no dis-
tinct sex predilection, sinonasal ameloblastomas mostly
affect male patients in their 60s and 70s [6]. The proximity
of the odontogenic apparatus and sinonasal cavity dur-
ing embryogenesis could potentially result in misplace-
ment of odontogenic cells in the sinonasal epithelium or
the abnormal differentiation of the pluripotent basal cells
of the sinonasal mucosa. The possibility that it origines
from the bony structures of the nasal turbinates has also
been proposed [5, 6]. It is unclear whether the chronic
inflammation of the sinonasal mucosa may be the trig-
gering event in the pathogenesis of ameloblastoma, or if
it is secondary due to tumour presence in the sinonasal
tract [7]. Histologically, ameloblastomas are benign neo-
plasms with locally aggressive behaviour and marked ten-
dency for late recurrence. Cases of malignant alteration
and distant metastases, although exceptionally rare, have
also been reported [8, 9]. They manifest with nonspecific
nasal symptomatology, including progressive nasal ob-
struction, recurrent epistaxis, facial swelling or sinusitis.
On examination, a soft tissue mass in the nasal cavity is
usually noted. Clinically and radiologically, sinonasal am-
eloblastomas are indistinguishable when compared to more
common nasal pathology such as polyps, chronic sinusitis,
or inverted papilloma. Unilateral nasal involvement and
computed tomography signs of bone affection should raise
suspicion of a neoplastic process, and definitive diagnosis
of ameloblastoma is only possible with a biopsy followed
by histopathological analysis. A wide surgical excision is
the treatment of choice [10]. The choice of operation is
usually dictated by the extent of the disease. A variety of
transfacial approaches, such as lateral rhinotomy, sublabial
or Weber-Ferguson incisions provide good visual control
and enable wide excision. Simple curettage of maxillary
sinus is usually associated with recurrence. Wider exci-
sions by means of partial or radical maxillectomy have
better outcomes. Recently, endoscopic management of
ameloblastomas has been described, with reportedly less
perioperative morbidity and better disease control [11].A
combined transfacial and endoscopic approach was report-
ed [12]. In the case we described, we have chosen medial
maxillectomy through modified Weber-Ferguson incision,
based on the involvement of both of nasal cavity and of
maxillary sinus, as well as computed tomography scan evi-
dence of bone affection of its medial wall. Currently there
is no consensus regarding the choice of surgical technique,
because of the small number of reported cases. In cases of
infiltrative tumours where complete removal proves dif-
ficult or impossible due to its adherence to the surrounding
structures, postoperative radiotherapy can be used as an
adjuvant treatment [13]. In our case, the tumour was well
defined and was completely removed through the selected
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approach without difficulties. Radiotherapy could be used
as a single therapy in the case of locally advanced disease
uncontrollable by surgery alone [14].

Given the benign histologic nature of sinonasal amelo-
blastoma and its high potential for local recurrence, we
would favor the wide surgical excision, which we achieved
through transfacial approach. The definitive choice of sur-
gical treatment for sinonasal ameloblastoma is still con-
troversial and requires a larger series of patients. Due to
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MpumapHU CMHOHA3aHU ameno61acToM — pefiaK Y3POK jefHOCTpaHe HOCHe

ONCTpyKuuje

OrtbeH Yykuh', Anekcangap Opo3', Henag MunaguHoBuh?

KnnHn4Ko-60MHNYKN LeHTap ,, 3emyH’, Cry»k6a 0TOpUHONapMHronoruje ca MakcunodaumjanHom xupyprujom, beorpag, Cpbuja;
2KnHMYKo-601HMYKM LieHTap ,, 3emyH’, Ciyx6a 3a KnuHUYKy natonorujy, beorpag, Cpbuja

CAXETAK

YBog AMeno6iactomu Cy peTku, NoKanHO MHBa3VBHY 6EHUTHY
TYMOPW BUAMLA KOjU NOTMYY Off OBOHTOreHOT eNnUTeNa, a k-
XOBa MojaBa y npeAeny Hoca 1 CUHyca je Hajuewwhe nocnepu-
Lia Wrperba TYMOPa M3 3arpuxajHor npefesna ropkbe BuavLe.
lMpvimapHY amenobnacTomMu HOCHO-CUHYCHE peruje Cy U3y3eTHO
peTKM 1 A0 Cafia je OMMCaHO CBEra HeKOMMKO CilyYajeBa.

Linrb oBor unaHKa je 6ro ja NpuKaxxemo ciyyaj bonecHuka ca
NPUMapHM amenob1acToMoM JeCHOT MaKCUTAPHOT CUHYCa 1
HOCHE LyM/bUHe.

Mpwukas 6onecHuKa lNprikasyjemo ciyyaj MyLKapLa ctapor
67 rofnHa ca nporpecrvBHOM jeAHOCTPAHOM HOCHOM OMNCTPYK-
umjom. KnnHnyKmn Hanas 1 KomnjytepusoBaHa Tomorpaduja cy
YKa3anu Ha eKCraH3MBHY MPOMEHY Y AeCHOM MaKCUIapHOM
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CVIHYCY 1 y AeCHOj HOCHO] Lyn/buHU. Mocne 6uoncuje y nokan-
HOj aHecTe3uju, Koja je yKa3zana Ha amenobacTom, yurkbeHe cy
napuujanHa mefmjanHa MakcunekTomuja n pecekumja Tymopa.
XucTonatosnollKa aHanus3a je noTBpAuna aujarHosy amenob-

JNlaCcTOMa.

3aksbyuak pumMapHN amenobnacTom HOCHO-CUHYCHe peruje

j& KNVHUYKM 1 pagnosnoLwKm cinyaH yelwhoj natonorvju ose

peruje 1 Tpebano 61 ra yKibyunti y audepeHLmjanHty aujarHosy

jemHocTpaHe HocHe oncTpyKumje. Jleyerse 136opa je KomnneTHa
XupypLka pecekumja. C 063Mpom Ha peTKocT oBor 060sbetba,

Kao 1 Ha Manu 6poj o Cafja ONMCaHMX ClyyajeBa, TPEHYTHO He
NOCTOjY CAarfnacHOCT O OMTVMAJTHOj XUPYPLUIKOj TEXHULN.
KmbyuHe peun: ameno6iactom; HOCHO-CUHYCHU TyMOp; napa-
Ha3asiHe WYyMn/bUHE; MakcunekTomuja
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Dysfunction of the arteriovenous fistula for
hemodialysis as a consequence of venous neointimal
hyperplasia and treatment strategies

Radojica Stoli¢
University of Kragujevac, Faculty of Medical Sciences, Department of Internal Medicine, Serbia

SUMMARY

One of the main problems related to inadequate planning of vascular access is dysfunction during
maturation. Arteriovenous fistula dysfunction is most often a consequence of neointimal hyperplasia.
Important causes for initial dysfunction of the fistula include narrow lumens of the arteries and veins
used for anastomosis, damage to the vascular endothelium during fistula creation, previous venipunc-
ture, postoperative development of venous collaterals, the impact force of friction on the arteriovenous
anastomosis, a genetic predisposition for development of vascular stenosis, neointimal hyperplasia and
previously persistent venous neointimal hyperplasia.

Any damage to the endothelium is a stimulus for neointimal hyperplasia. During surgery for creating
the fistula, endothelial cells separate on the intima, edema appears, fibrin is deposited, leukocytes and
platelets infiltrate. Spotted edema and necrosis of smooth muscle cells appear in the media.

In order to determine an adequate therapeutic strategy, the pathogenesis of intimal hyperplasia has been
widely considered from different aspects. It is currently based on preoperative preservation of veins and
careful selection of blood vessels, percutaneous transluminal angioplasty or surgical revision. Neverthe-
less, no current therapeutic strategies provide appropriate recommendations to improve maturation of
the arteriovenous fistula. Notwithstanding considerable knowledge about the pathogenesis of venous
neointimal hyperplasia, currently no prophylactic treatments would reduce its progression.
Keywords: hemodialysis; arteriovenous fistula; dysfunction; pathogenesis; venous neointimal hyper-
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FUNCTIONALITY OF ARTERIOVENOUS
FISTULAS AND THE MOST SIGNIFICANT
COMPLICATIONS

More than 940 patients per million popula-
tion in Europe are affected by end-stage renal
disease and live on chronic renal replacement
therapy. Approximately 80% of these patients
are treated chronically by hemodialysis. The
total number of patients on dialysis in Europe
is above 500,000, with an annual increase of
7%. Despite major advances in the treatment
of hemodialysis patients, over the past three
decades the Achilles heel of this therapy is cre-
ation of the vascular access, which is often fol-
lowed by significant complications, both during
creation and use. Such complications in these
patients are among the main causes of morbid-
ity and hospitalization. Therefore, prevention
of arteriovenous fistula dysfunction remains an
open clinical challenge, with more than 90,000
annual review procedures or reoperations in
Europe [1, 2].

Early arteriovenous fistula dysfunction is
defined as a fistula that has never been ade-
quately developed for use or which has throm-
bosed in the first three months of use [3]. Re-
muzzi et al. [4] have pointed out that the mean
annual survival of arteriovenous fistula is 70%

(42-90%), and that the primary patency for a
period of two years is less than 50%. As the
main reason for the dysfunction of arterio-
venous fistula is inadequate venous dilation,
hemodynamically significant obstruction of
the venous conduit or perianastomotic seg-
ment, as a consequence of neointimal hyper-
plasia [5]. Due to the extremely high rates of
morbidity in these patients, it is necessary to
establish the fundamental pathogenesis of in-
timal hyperplasia due to possible therapeutic
strategies which would prevent this process.
All this is associated with a significant finan-
cial cost. The cost for the treatment of patients
with the end stage kidney disease amounted to
$ 24 billion in 2007 in the United States, and
for creating vascular access and for resolving
complications it amounts to about 1.8 billion
dollars a year [6].

Twenty five to 30 years ago, only 10% of new
fistulas could not be used, but subsequently this
increased to 20-50%. About 28-53% of arterio-
venous fistulas for hemodialysis do not achieve
proper maturation, despite a waiting period
of six months or more. In such cases, further
therapeutic procedures involve the use of cath-
eters or arteriovenous grafts, which raises treat-
ment costs and significantly increases the risk
of morbidity and mortality [7].
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clinical studies on arteriovenous fis-
tulas with stenosis and thrombosis of
the venous conduit, elevated levels of
myeloperoxidase were found in the re-
gion of intimal hyperplastic stenosis
of the fistula [11]. Recent investiga-
tions have shown that increased levels
of C-reactive protein, high reactivity
of interleukin-6 and tumor necrosis
factor alpha, and inflammatory cells
(macrophages and lymphocytes) may
have a possible connection with the
extent of neointimal hyperplasia in
patients with arteriovenous fistula
dysfunction. Also, it has been de-
termined that endothelial function
deteriorates in uremic syndrome, a
state of permanent inflammation and
oxidative stress. In this regard, the
concentration of asymmetric dimethy-
larginine, an important parameter of
endothelial dysfunction, was two to
six times higher in patients with end
stage kidney disease when compared

Coagulation
factor
disorders

Hypotension

Poor

Figure 1. Parameters affecting early dysfunction of arteriovenous fistula for hemodialysis

FACTORS OF ARTERIOVENOUS FISTULA
DYSFUNCTION

Numerous studies have given defined reasons important
for the initial dysfunction of an arteriovenous fistula (Fig-
ure 1). These include small lumens of the arteries and veins
used for anastomosis, damage to the vascular endothelium
during fistula creation, previous venipuncture, postopera-
tive development of venous collaterals, the impact force of
friction on the arteriovenous anastomosis, a genetic predis-
position for development of vascular stenosis, neointimal
hyperplasia and previously persistent venous neointimal
hyperplasia [8]. Some clinical experience suggests that hy-
potension, coagulation factor disorders and poor surgical
technique may affect the initial function of an arteriove-
nous fistula [9, 10].

A NEW INSIGHT INTO FACTORS ASSOCIATED WITH
VENOUS NEOINTIMAL HYPERPLASIA

Patients with chronic kidney disease are characterized
by elevated levels of markers of oxidative stress, which
implies the occurrence of endothelial dysfunction and
vascular morbidity. Hemodynamic forces of friction and
damaging therapeutic angioplasty procedures have led to
increased synthesis of free radicals and certain bioactive
substances, as well as powerful regulators of the key en-
zyme, matrix metalloproteinase. This degrades the extra-
cellular matrix, facilitating migration of smooth muscle
cells in the formation of neointimal hyperplasia [8]. In
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to the general population [8]. All
these stenosis-initiating factors result
in activation of smooth-muscle cells
and fibroblasts in the media, as well
as adventitia, with migration and proliferation in the in-
tima. This excess of extracellular matrix causes expansion
of intimal hyperplasia, which contributes to the forma-
tion of stenosis that almost always leads to vascular access
thrombosis [12] (Table 1).

Table 1. Smooth muscle cell activation parameters

Development of venous neointimal hyperplasia
Free radicals

Matrix metalloproteinase
Myeloperoxidase
C-reactive protein
Interleukin-6

Tumor necrosis factor alpha
Inflammatory cells (macrophages, lymphocytes)
Asymmetric dimethylarginine

NEOINTIMAL HYPERPLASIA FORMATION
MECHANISM AND PATHOGENESIS

Any damage to the endothelium stimulates neointimal hy-
perplasia. During surgery to create a fistula, endothelial
cells separate, edema occurs, fibrin is deposited and leu-
kocytes and platelets infiltrate at the peeled intima surface.
Endothelial cells produce paracrine factors that inhibit the
proliferation of smooth muscle cells. Spotted edema and
necrosis of smooth muscle cells are seen in the media.
After two weeks, the endothelium covers a thickened in-
tima, and the vein suffers arterialization. It becomes rigid,
inflexible, with a damaged endothelium, containing less
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endothelial relaxing factor and less fibrinolytic activity in
the wall, and consequently blood flow is lower. Conditions
that contribute to the formation of intimal hyperplasia are
repeated puncture of the vein. The most common place
to find neointimal hyperplasia is an arteriovenous anas-
tomosis, due to the turbulent blood flow and increased
mechanical stress [13].

Current understanding about the pathogenesis of ve-
nous neointimal hyperplasia of arteriovenous fistulas, dis-
tinguishes the pathophysiological mechanisms as upstream
and downstream events. The proximal events characterize
initial changes that are responsible for damage to the en-
dothelium, promoting a cascade of different mediators in
the distal parts, regulating oxidative stress, endothelial dys-
function and inflammation. These processes are related to:

- surgical trauma during creation of the arteriovenous

fistula

- hemodynamically caused mechanical friction forces

in the anastomotic region

- bioincompatibility of materials (for arteriovenous

grafts)

— damage to the vascular wall (dialysis needle puncture)

- uremic environment, per se, leads to endothelial dys-

function

- repeated angioplasty procedures can cause additional

damage to the endothelium [14].

Intimal hyperplasia is a product of the pathogenesis of
juxta-anastomotic stenosis of the arteriovenous fistula,
which in experimental models, occurs in about three weeks,
while in clinical studies it develops between two and six
months afterwards [15]. However, some findings indicate
that intimal hyperplasia can occur much earlier [16].

Stenosis of a radio-cephalic fistula is most common in
the peri-anastomotic area. Stenosis in a brachial-cephalic
fistula often occurs in the first part of the juxta-anasto-
motic region. Lack of dilatation in the distal or proximal
vein segment, may have a significant role in the size of the
stenosis, particularly in the context of arteriovenous fistula
non-maturation. When there is no adequate dilatation a
small amount of venous neointimal hyperplasia can cause
stenosis [4].

It is interesting that a large number of non-physio-
logical factors may be responsible for initiating and sup-
porting neointimal hyperplasia. It has been established
that a sharp anastomosis angle (30°) generates better
results and the appearance of less intimal hyperplasia.
Not only is frictional force associated with promoting
intimal hyperplasia, but also other factors identified in
epidemiological studies, such as diabetes mellitus, race,
age, peripheral vascular disease and female sex. Cardio-
vascular disease is also a risk factor for arteriovenous
fistula non-maturation [4].

Precursors of myofibroblasts in adventitia of the vein
record a sudden mechanical force due to the increase of
vascular resistance resulting from arterial flow during the
period of rapid adaptation. Other large investigations fo-
cused on the effect of surgical trauma and its possible in-
fluence on the development of neointimal hyperplasia [17].

‘ DOI: https://doi.org/10.2298/SARH180413020S
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HEMODYNAMIC FACTORS AND VASCULAR
PATHOLOGY IN ARTERIOVENOUS FISTULAS
FUNCTIONING

The vascular endothelium is a dynamic cell medium that
is interposed between the wall and the lumen of the blood
vessel, and its main functions are maintaining vascular tone
and blood flow, preventing vascular inflammation and pro-
liferation of vascular smooth muscle cells, acting fibrino-
Iytic, anti-atherogenic, anti-inflammatory, anticoagulant,
and antiplatelet [17, 18]. After creating an arteriovenous
fistula, a rapid increase in blood flow occurs as a result of
passive vascular distension under the influence of nitric ox-
ide synthase from endothelial cells and consecutive vascular
relaxation of smooth-muscle cells with acute vasodilation.
These changes simultaneously trigger structural remodeling
of blood vessels, causing not only an increase in arterial and
venous lumens, but also thickening of the vein wall. The
adaptive response to raised blood flow involves increasing
blood vessel lumens, in order to reduce the influence of
friction to the level before fistula creation [19].

The altered hemodynamic conditions caused by an arte-
riovenous anastomosis utilize vascular remodeling mecha-
nisms that contribute to the development of endothelial
dysfunction. Together with increased oxidative stress, this
is an important promoter of inflammation. Endothelial
vasodilator activity (nitrous oxide, prostacyclin, bradyki-
nin) is significantly reduced, while synthesis of powerful
vasoconstrictors (endothelin, ACE III, free oxygen radi-
cals) increases markedly [18-21].

Vascular calcifications in patients with chronic kidney
disease, are a potential cause of vascular pathology. While
calcification of the tunica intima classically associates with
atherosclerosis, calcification of the tunica media occurs
independently of atherosclerotic plaques and may be reg-
istered in arteries of any size. Turbulent flow through an
arteriovenous fistula stimulates endothelial hyperplasia
and encourages the migration and proliferation of vas-
cular smooth muscle cells. Creation of an arteriovenous
anastomosis circumvents peripheral resistance and blood
flow is significantly increased, which initiates the process
of vascular adaptation. On the other hand, non-uniform
geometry caused by blood vessel anastomosis quickly
changes the direction and strength of the blood stream. In
a latero-terminal anastomosis, blood flow is directed from
the artery into the vein, with retrograde flow in the distal
part of the arterial conduit. In end-to-end anastomosis, the
direction of blood flow from the artery into the vein is in
the form of the letter “U;” which wastes energy through the
entire scope of the anastomotic region. Turbulent blood
flow in such conditions may, in the vicinity of the anasto-
mosis, create conditions for neointimal hyperplasia [22].

BLOOD FLOW ADAPTATION AFTER
ARTERIOVENOUS ANASTOMOSES CREATION

In the first week, after the formation of arteriovenous fis-
tula, comes to an increase in blood flow, an average of
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539 ml/min, and almost triple increase in hemodynamical-
ly-induced wall shear stress, which results in a progressive
enlargement of the lumen of the vein from 2.4 mm preop-
eratively, to 6.6 mm 12 weeks after the creation of arterio-
venous anastomoses [21]. However, since the shear stress
is inversely proportional to the size of the lumen, shear
stress returns after 12 weeks in the physiological range [4].

CURRENT THERAPEUTIC PROCEDURES TO IMPROVE
THE FUNCTIONALITY OF VASCULAR ACCESS

Notwithstanding considerable knowledge about the patho-
genesis of venous neointimal hyperplasia, there are current-
ly no prophylactic treatments that would reduce progres-
sion of neointimal hyperplasia. So far only a few different
and partly effective therapeutic interventions of vascular
access stenosis treatments are known, largely because of a
lack of understanding of the cellular and molecular mecha-
nisms that lead to the development of neointimal hyper-
plasia. Treatment of vascular access dysfunction requires a
combined surgical, conservative and radiological approach.
The first applied therapy was percutaneous transluminal
angioplasty, as the best and simplest form of treatment for
stenosis. It gives beneficial results for small, calcified ar-
teries with functionalities of 65-96% over a period of one
year. Percutaneous access to a thrombosed fistula is increas-
ingly used as an alternative to surgical methods, while a
combination of intraoperative surgical thrombectomy and
balloon dilatation has recently been introduced. Surgical
thrombectomy was initially the main way of treating fistula
thrombosis within 24-72 hours of its occurrence and it
involves use of the Fogarty catheter [23].

New alternatives in the treatment of vascular access
thrombosis is so-called hydrodynamic thrombectomy,
and pulse-spray thrombolysis. Thrombolytic therapy by
urokinase injection is modified by placing two special
catheters with multiple, side openings oriented in opposite
directions in the thrombus. Urokinase is applied by pulse
spray thrombolysis pharmaco-mechanically in a dose of
250,000-500,000 IU in short pulses, with active withdrawal
of the catheter, back and forth [23].

Anticoagulant therapy can be used in patients with re-
current episodes of fistula thrombosis, but always after
removal of the anatomical cause of thrombosis. Aspirin
(acetylsalicylic acid) may be used as the sole therapy, or
in combination with dipyridamole. In therapeutic doses
sulfinpyrazone can inhibit the proliferation of endothelial
smooth muscle cells. Ticlopidine has been used as an in-
hibitor of platelet aggregation. There are some indications
that statins and Omega-3 fatty acids may have some effect
in preventing restenosis but their mechanisms of action are
not sufficiently understood and there is no confirmation
of the treatment results in wider studies [23, 24].

Certain observations suggest that anticoagulation
protocols could be the correct strategy for inhibition of
intimal hyperplasia, but finding a balance between acute
thrombosis and bleeding is essential. In an experimen-
tal (murine) model of arteriovenous fistula the bleeding
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incidence was 69%, when acetylsalicylic acid was given.
Alternative single use of heparin is an efficient method
to prevent acute thrombosis, which occurred in a murine
model in 3% of cases and bleeding in 7% of cases. However,
randomized studies in humans have not confirmed a sig-
nificant impact of anticoagulant therapy on arteriovenous
fistula maturation, although the incidence of early fistula
thrombosis decreased in patients treated with clopidogrel.
This significantly lowered the incidence of arteriovenous
fistulas thrombosis over a period of six weeks, without re-
ducing the time of maturation of four to five months [25].
There is some experience regarding the impact of ACE
inhibitors on the incidence of intimal hyperplasia in patients
with cardiovascular pathology [26]. Research on hemodi-
alysis patients suggests that inhibiting the enzyme ACE may
block proliferation of smooth-muscle cells as an important
factor in the prevention of vascular access stenosis [27].

LOCAL THERAPEUTIC TREATMENT OF VASCULAR
ACCESS STENOSIS

Vascular accesses are ideal for the clinical application of
perivascular therapy because they can be easily applied
during surgery and primarily focus on “active” adventitia.
When perivascular therapy is applied over the adventitia,
lipophilic molecules can quickly diffuse through all lay-
ers of the vessel wall. Local therapeutic therapy of vascu-
lar access stenosis involves coating with the perivascular
drug (paclitaxel), application of gel foam on endothelial
cells, gene therapy with vascular endothelial growth factor,
recombinant elastase PRT-201 and an Adventa catheter.
Since almost all of these therapeutic procedures have been
performed in animal models, or under experimental con-
ditions, launching a research initiative (from animals to
man) could lead to advances in understanding the mecha-
nisms of neointimal hyperplasia formation and vascular
stenosis, which may facilitate the development of new sys-
temic and local therapies [8].

Systematic administration of pharmacological agents
requires achievement of high drug levels in blood, in order
to ensure a sufficient anti-proliferative effect on the target
site. However, large randomized clinical trials are needed
to assess the clinical effectiveness of these interventions in
preventing thrombosis of the vascular access [15].

INNOVATIVE METHODS OF NEOINTIMAL
HYPERPLASIA SUPPRESSION

Modern strategy of vascular access dysfunction treat-
ment involves timely identification of equivalent quantum
neointimal hyperplasia. Some studies in animal models
with cardiovascular changes examined balloon dilatation
together with the application of endovascular radiation
and found decreases in both neointimal hyperplasia and
restenosis, after angioplasty. Newly formed blood vessels
are especially sensitive to the effects of radiation. Recently
published results of intra-coronary gamma radiation in
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stent restenosis, showed positive findings in 42% of cases.
Similar results were obtained after applying beta radia-
tion. Gene therapy could become an effective way of lo-
cally treating neointimal hyperplasia. The most important
advancement in the treatment of venous neointimal hyper-
plasia is a stent coated with a polymer comprising an anti-
proliferative agent. Using sirolimus European multicenter
studies in patients with coronary angioplasty have found
almost complete absence of stent restenosis. Nevertheless,
it is unknown whether the use of stents coated with anti-
proliferative agents will be an efficient method for regula-
tion of vascular access dysfunction [28].

The protocol and strategy of therapeutic procedures
consists of suppressing conditions, which allow prolifera-
tion of smooth muscle cells. It was found a significant anti-
proliferative effect of the methotrexate paclitaxel and siro-
limus on development of venous neointimal proliferation
[28, 29]. There are initial positive results in the application
of infrared radiation for inhibition of intimal hyperplasia
[30, 31]. There is an ongoing study that assess the impact
of a sustainable strategy of adenovirus, as a mediator in the
expression of f-adrenergic receptor kinase C [32].

Likewise, endovascular interventional techniques [8,
33] have proved successful in the treatment of stenotic le-
sions. There is significant access on the treatment of focal
stenosis, which promotes use of percutaneous transluminal
angioplasty, also called “cold embolization” [34, 35].

PRT-201 is a recombinant type I of pancreatic elastase,
which in animal models, as a fragment of elastin in the
blood vessels, results in permanent lumen vasodilation,
but today we know that treatment with PRT-201 is not
directed to treatment neointimal hyperplasia but to better
help inflow dilatation of the artery [36].

The results of certain studies have found that vitamin
D exerts a protective effect on the incidence of vascular
calcification. Therefore, it could be concluded that per-
cutaneous transluminal angioplasty balloon, coated with
antiproliferative receptor for vitamin D, may inhibit the
growth of smooth-muscle cells [37].

Nitinol U-clip (Medtronic Minneapolis, MN, USA) is
designed to reduce the use of stitches, which would avoid
tying knots and facilitate the creation of a circular anasto-
mosis. Nitinol is used in the so-called U-clip, shaped like
memory alloys, made of nickel and titanium. It is believed
that the inert properties of the material, in combination
with reduced surgical trauma, reduce the migration of ac-
tivated smooth-muscle cells and depositing them in a layer
of neointimal hyperplasia. Single suture technique, when
creating anastomosis, reduces turbulent flow and intimal
hyperplasia, and, in relation to the extension seam, allows
dilatation of anastomosis in the radial direction with each
systole. However, despite the obvious advantages, it has
not been accepted by most vascular surgeons due to ad-
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ditional time required for tying knots and certain technical
problems [38].

A recent bioengineering research of human acellular
vessels for vascular access for hemodialysis show that it
could be “the light at the end of the tunnel” In fact, the
study Lawson et al. [39] opens the door to a new way of
thinking (on several fronts) in the context of bioengineer-
ing blood vessels. As with all new technologies, there must
be caution, as long as data is not available through non-
randomized clinical trials that are in progress [39, 40].

CONCLUSION

Arteriovenous fistula dysfunction is defined as a fistula
that has never been adequately developed for use or which
has thrombosed in the first three months of use.

Any damage to the endothelium stimulates neointimal
hyperplasia. Conditions that contribute to the formation
of intimal hyperplasia are repeated puncture of the vein,
caused by trauma, wall hypoxia and unnatural hemody-
namic conditions. The most common place for neointimal
hyperplasia is an arteriovenous anastomosis.

Treatment of vascular access dysfunction requires a
combined surgical, conservative and radiological approach.

New alternatives in the treatment of vascular access
thrombosis is hydrodynamic thrombectomy, and pulse-
spray thrombolysis.

Local therapeutic therapy of vascular access stenosis
involves gene therapy with vascular endothelial growth
factor, recombinant elastase PRT-201 and an Adventa
catheter.

Gamma and beta radiation showed positive findings,
along with gene therapy could become an effective way of
locally treating neointimal hyperplasia. The most impor-
tant advancement in the treatment of venous neointimal
hyperplasia is a stent coated with a polymer comprising an
anti-proliferative agent. Positive effects were also identified
using Nitinol U-clip, as well as using vitamin D.
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AucdyHKumja apTeprmoBeHcKe GpUCTyNe 33 XeMoAUjanU3y Kao NocaeAnL,a BEHCKe
HEeOMHTMMA/IHe XMnepnaasuje U cTpateruja neyemra

Papojuua Cronuh

YHuBep3uTteT y KparyjesLly, Dakyntet MeguumMHCKMX HayKa, KaTefipa nHTepHe meauumHe, Kparyjesal, Cp6buja

CAMETAK

JepaH op raBHYX Npobnema Be3aHUX 3a NNnaHyparbe BacKynap-
HOT Npu1cTyna je AMchyHKLMja TOKOM ca3peBarba. [inchyHKumja
apTepuoBeHcKe durcTyne Hajuellhe je nocneamLa HEOMHTMAN-
He xvnepnnasuje. BaxHn pa3nosu nHuuujanHe guchyHkumje
apTeprioBeHCKe GUCTyNe yKibyuyjy Make nymeHe apTepuja v
BEHa Koje ce KOpUCTe 3a aHacToMO3y, oluTehere BacKynapHor
€HfoTeNa TOKOM Kpeunpara GUCTyne, NPeTXoAHe BeHemyHKLje,
rocTonepaTBHU Pa3Boj BEHCKMX KonaTepana, Cly Tpera Koja
HaCTaje HaKOH Kpeunparba apTepriOBEHCKE aHaCTOMO3€, FreHeT-
CKy Npeamncnosunuyjy 3a pa3soj BacKynapHe CTeHO3€e, HeOUHTH-
MaJHy Xxuneprnnasujy, Kao 1 npetxofgHo Beh noctojehy BeHCKy
HEOUHTUMANHY Xvnepnnasujy.

CBako owTehere eHAoTeNa je CTUMYNAaHC 3@ HEOMHTUMANHY
xunepnnasujy. Tokom onepauuje Kpempama GrUcTyne HacTajy
enem eHpoTenHux henwja, fenoHoBakbe GrbpUHa 1 NHOUNTPA-

DOI: https://doi.org/10.2298/SARH180413020S

Lpja neykouwmTa 1 TpombouuTa. MNojaBbyjy ce efgem 1 Hekpo3a
rnatkux mywmrhHaux henuvja y megmju.

[la 61 ce ofpenvna agekBaTHa TepaneyTcka cTpaTerija, natore-
He3a HEOVHTVMAJHe Xvnepnasuje je cBeobyXBaTHO pa3MaTpa-
Ha, Ca pas3nnyuuUTKX acnekarta. Tepanuja ce TPEHYTHO 3aCHMBA Ha
npeonepaTMBHOM YyBatby BEHa U NaXKSbVBOj CENEKLjWN KPBHUX
CyAO0Ba, NepKyTaHOj TPaHC/TYMIUHAHOj aHMMOMAACTULM U XV~
pypLikoj peBusuju. Minak, noctojehe tepaneyTcke ctpateruje
He npy»ajy oaroBapajyha peluerba 3a nobosbluarbe MaTypaLmje
apTeproBeHcKe pucTyrne. YNpKoc 3HayajHUM ca3HambMa O Mna-
TOreHe3un BEHCKe HEOMHTVMaNHe Xunepnnasuje, TPeHYTHO He
nocToje NPoGUNaKTNYKN TPETMAHN Kojy 61 CMarbunv herosy
nporpecujy.

KrmbyuHe peun: xemopwjann3a; aptepmoBeHcka GucTyna; anc-
byHKLMja; naToreHe3a; BEHCKa HEOUHTUMAHA XUnepniasuja;
TepaneyTcka cTpatervja
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CORRIGENDUM

Frequency, severity and type of anemia in children
with classical celiac disease: Corrigendum

In the Serbian language version of the Summary of the article that appeared on pages 189-92
of the March-April 2019 issue of the Serbian Archives of Medicine (“Srpski arhiv za celokupno
lekarstvo”; Srp Arh Celok Lek. 2019 Mar-Apr;147(3-4):189-92; doi: https://doi.org/10.2298/
SARH181203021R) there is an inaccuracy regarding the stated authors of the article, as one
of the co-authors (Dejan Nikoli¢) was, regrettably, omitted; the authors should be in fact
listed in the following manner: Hegemwko Pagnosuh, 3opan J/lekosuh, Mapuja Mnagenosuh ,
Bnagumup Pagnosuh, bumana Byneitiuh, Cunuwa [Jyuuh, Sopau Tony6osuh, Hejan Hukonuh,
Mexo Maxmyinosuh, Cuexcana Iletuposuh-Teiuh (Nedeljko Radlovi¢, Zoran Lekovi¢, Marija
Mladenovi¢, Vladimir Radlovi¢, Biljana Vuleti¢, Sinisa Duci¢, Zoran Golubovi¢, Dejan Nikoli¢,
Meho Mahmutovi¢, Snezana Petrovi¢-Tepi¢). The authors, as well as the publisher, regret this
omission.

YuecTanocr, TeXXMHa U TUM aHeMuje Kopa, aele ca
KnacuyHom uenujayHom 6onewhy: Corrigendum

Y cprcKoj jesndKoj Bep3uji CakeTKa WIaHKa KOji je 06jaB/beH Ha cTpaHama 189-92 y MapTOBCKoO-
anpuiIcKoj ceecy u3 2019. ropyuHe yacomuca ,CpICKY apXUB 3a LIeJIOKYIIHO JIeKapcTBO (Srp
Arh Celok Lek. 2019 Mar-Apr;147(3-4):189-92; doi: https://doi.org/10.2298/SARH181203021R)
IIOCTOjJI HETAYHOCT Y Be3M) ca HaBelecHUM ayTOpKMa paja, Thie je jemaH of koayropa ([ejan
Huxonmmh) Ha)XkamocT M30CTaB/beH; MCIPaBaH CIMcaK ayTopa pafia rmacu: Hemerpko Pagmosuh,
3opan Jlexosuh, Mapuja Minagenosuh, Bragumup Pagnosuh, bupana Bynernh, Cunymra Jyunh,
3opau [ony6osuh, Jejan Huxomuh, Mexo MaxmyTtosuh, Cuexxana [lerposuh-Temh. Ayropu,
Kao U M3flaBad, ICKPEHO kajie 360T HaBeJleHOT M30CTaB/batba.




YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

IIpe mogHOmeEema pyKkonuca YpegHUIITBY YaCOMNM-
ca ,CpIcku apxuB 3a IeTOKYIHO NeKapcTBo“ (CA)
cBU ayTOpH Tpeba Ka MpounTajy YIyTCTBO 3a ayTope
(Instructions for Authors), rae he mponahu cBe norpe6ne
uHdopMalyje 0 MUCaBy Y NPUIPEMU pajfa y CKIagy
ca cTaHflapanMa yaconuca. Beoma je BaykHo fa ayTo-
pu npunpeMe paj npemMa gaTUM IPONO3NNjaMa, jep
YKO/IMKO PYKOIIUC He Oyfe ycKIal)eH ¢ oBUM 3aXxTeBUMa,
Ypenuumrso he oIoKuTy Wiu ox6MTH HeroBo My6nu-
KoBame. PaoBu o6jaBbenn y CA ce He XOHOpapury.
3a wraHke koju he ce o6jaBurn y CA, caMoM HOHYOM
papga CprckoM apXmnBYy CBU ayTOPM pajia peHoce CBoja
ayTopcKa IpaBa Ha u3fgaBaya yacomnmuca — Cprcko me-
KapcKo PYHITBO.

OIIIITA YIIVTCTBA. CA 06jaB/byje pasoBe Koju ;0
cajia HUCY HUTTIe 00jaB/beHN, Y LIeMOCTH VTN JeIOM, HUTH
npuxBaheny 3a o6jaBpuBame. CA 06jaBbyje pagoBe Ha
€HITIECKOM ¥ CPIICKOM je3uKy. 360r 607be JOCTYITHOCTH
u Behe IMTHPaHOCTM Iperiopydyje ce ayTopuMa Ja pa-
IIoBe CBUX OO/MNMKa Ipefiajy Ha eHImeckoM jesnky. Y CA
ce 06jaBpyjy cnepehe kaTeropuje pajosa: yBOGHUIY,
OPWIVHATHM PafIOBY, TIPETXOIHA U KpaTKa CaolIITemka,
IpuKasy 60NeCHUKaA U CTy4ajeBa, BU/e0-YIaHIMN, CTIMKe
U3 KIMHIYKe MeIUIIHE, TIPeTIeTHN PajJoBH, aKTyeTHe
TeMe, PaJioBY 3a IPAKCY, PafioBM 13 MICTOPHje MeAVIIHE
U jesnKa MefUIVHe, MEeIVNIIMHCKe eTUKe, PeryTaTOPHUX
CTaHfapfa y MeIVMIMHY, M3BEIITaji ca KOHTpeca U Ha-
YYHMX CKYTIOBA, TNYHY CTaBOBY, HAPYYEHU KOMEHTa-
PY, IMCMa YPEHNKY, IPUKa3yU KIbUTa, CTPYIHE BECTH,
In memoriam v gpyru npunosu. OpuUrnHaIHA PafoBMU,
IpeTXOfIHA 1 KPaTKa CaoMIITeha, IpUKa3y 60/IecHIKa I
CITydajeBa, BUICO-4IAHIIN, CTIMKe U3 KIIVHIIKe MeUIVIHE,
IperefHN PaloBM M aKTyeTHe TeMe, TyOnmKyjy ce mc-
K/bY4MBO Ha EHITIECKOM je3UKY, @ OCTase BPCTe pajoBa ce
MOTY yOIIMKOBATH M Ha CPIICKOM je3VKY CaMo 10 Oy IH
Ypepunmrsa. PaoBu ce yBek J0CTaB/bajy ca caKeTKOM
Ha eHIJIECKOM ¥ CPIICKOM je3UKy (y CKJIOIY CaMoT PyKo-
mica). TekcT pafia KynaTu y mporpamy 3a o6pajry TeKcTa
Word, boutom Times New Roman v BeTUIMHOM C/I0Ba
12 Tavaka (12 pt). CBe yeTupu MapryHe HOfeCUTH Ha 25
mm, BeMIYMHY CTpaHNIle Ha GopMat A4, a TEKCT KYL[aTh ¢
TBOCTPYKMM IIPOPENIOM, JIEBVM ITOPaBHAEM U YB/Ia4eHheM
cBaKor macyca 3a 10 mm, 6e3 ferpera peun (xudeHanyje).
He xopuctuty TabynaTope u y3acTOIlHe IIpasHe Kapak-
Tepe (cIiejcoBe) pajy IOpaBHamba TEKCTa, Beh anaTke 3a
KOHTpOJTy HOpaBHama Ha nemupy u Toolbars. 3a mpemasax
Ha HOBY CTpaHY JOKyMeHTa He KOPMCTUTY HU3 ,,eHTepa',
Beh uckpyunBo onuyjy Page Break. Ilocne cBakor 3Haxa
MHTEPIYHKIMje CTABUTY CaMo jeflaH IpasaH Kapakrep.
AKO ce y TEeKCTY KOPUCTe CIlelMjanHy 3Hauu (CuMO0mn),
kopuctuty pout Symbol. Ilogany o xopuurheHoj mure-
paTypy y TeKCTy O3Ha4yaBajy ce aparckuM 6pojeBrma y
yIJIacTMM 3arpafiama — Hiip. [1, 2], 1 To pegociefoM Kojum
ce 1ojaBIbyjy y TeKcTy. CTpaHMIle HyMepIUCaTU pefoM Y
JIOEEM JIECHOM YTy, TI0YeB Off HaC/IOBHE CTpaHe.

I1py nmcamy TEKCTa Ha €HITIECKOM je3VKy Tpeba ce mpupp-
>KaBaTH je3andKor craugapna American English u xopuct-

TV KpaTKe I jacHe pedeHnIle. 3a HasvBe 1eKoBa KOPUCTUTU
MCK/bYYUBO IreHepryKa uMeHa. Ypebaju (amaparu) ce 03-
HavaBajy GpabpuMyKyM HasMBMMA, a UM U MECTO IIPON3-
Bobhaua Tpeba HaBecTN y 061MM 3arpagama. YKOIMKO ce
Y TEKCTY KOPMCTe O3HaKe Koje CY CIIOj coBa u 6pojesa,
IpeLM3HO HamucaTu 6poj Koji ce jaB/ba y CYNepCKpUIITY
wm cynckpunry (amp. Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITO yoOuyajeHo nuie KypsusoM (italic), Tako ce u
HaBopy, HIIp. rern (BRCAI).

YKonMKO je paj eo MarucTapcke Tese, OFHOCHO JOKTOPC-
Ke jucepranuje, Win je ypaheH y OKBUpy Hay4HOT Ipoje-
KTa, To Tpeba moce6Ho HasHaunTy y Hamomenn Ha kpajy
Tekcra. Takobe, yKONMKO je paj IpeTXOHO CAOIIITEH Ha
HEKOM CTPYYHOM CacTaHKY, HABECTY 3BaHI9aH Ha3/B CKY-
Ia, MeCTO U BpeMe Ofip>KaBamba, /ja 1M je pajj 1 Kako my6-
JIMKOBaH (HIP. MICTY VU APYTadMjy HACTIOB U/IM CaXKETaK).

KIMHNYKA NCTPAKMBAIbA. Knuanyka uctpa-
KUBama ce JeUHNITY Kao UCTpaXk1Bama yTHUIaja jef-
HOT MJ/IM BUILE CPeJICTaBa M/IM Mepa Ha UCXOJ, 37paBba.
Perncrapcku 6poj MCTpakuBarmba ce HaBOAM Y TIOCTIeAEM
pemy caxkeTka.

ETNYKA CATTTACHOCT. Pyxonucy o NCTpaXBamu-
Ma Ha JbyiuMa Tpeba fla cafipske M3jaBy y BUAY IMMCAHOT
IPUCTaHKa UCTIUTUBAHUX 0c06a y CKTafy ¢ XelCHHIIKOM
TeKmapanujoM 1 ofo6pembe Ha/IeXKHOT eTIIKOT 0f6opa
7la ce MCTPpaXMBambe MOXKe M3BECTH 1 1A je OHO Y CKIIafy C
IpaBHMM CTaHAapAuMa. ExcriepiMeHnTamHa uCTpaXknBarma
Ha XyMaHOM MaTepujamy U CIIUTYBaba BpIIIeHa Ha XIBO-
THbaMa Tpeba fia cafipyke U3jaBy eTUYKOT 0f60pa yCTaHO-
Be 11 Tpeba fla Cy Y carlaCHOCTH C TPaBHUM CTaHAApAyMa.

M3JABA O CYKOBY MHTEPECA. VY3 pykomuc ce npu-
JIaXKe IIOTIMCaHa U3jaBa y OKBUPY obpacua Submission
Letter xojoM ce ayTOpu M3jallllbaBajy 0 CBaKOM Moryhem
CyKoOy MHTepeca UM HBeroBOM OfICYCTBY. 3a HOfaTHe
MHpOpMaInMje 0 Pa3TMINTUM BpCcTaMa Cykoba MHTepe-
ca TIOCETUTHU MHTepHeT-CTpaHnIly CBETCKOT yApYKerma
ypenHuKa MeguuyHcKux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) o Ha-
3uBOM ,,IlonuTuka usjase o cykoby unTepeca

AYTOPCTBO. Cse ocobe Koje cy HaBefieHe Kao ayTOpU
pana Tpeba fia ce kBamudukyjy 3a ayropctBo. CBaku ay-
TOp Tpeba [ia je yIecTBOBAO JOBOJLHO Y Pafly Ha PYKOIUCY
KaKo O MOTao Jia IIpey3Me OATOBOPHOCT 32 IIe/OKYTIaH
TEKCT U pe3y/TaTe USHeCeHe y pajly. AyTOPCTBO Ce 3aCHU-
Ba CaMO Ha: 6MITHOM JONIPMHOCY KOHIIEIIIM)U paja, Ko-
Oujamy pesynaTaTa MIN aHANIM3U U TyMadewy pesynTaTa;
IJIAaHMParby PYKOIIMCA V/IY Fer0BOj KPUTUYKOj pEBUSUjU
Ol 3HATHOT MHTENEKTya/THOT 3Ha4aja; 3aBPLUIHOM JOTEPH-
Barby Bepsyje PYKOIMCa KOjy ce IPUIIPeMa 3a ITaMIlarbe.

AyTopu Tpeba fa IpumoKe OIMC JOIPUHOCA MOjeMHATHO
3a CBAaKOT KoayTopa y OKBUpY obpacuia Submission Letter.
DuHaHCHpame, CAaKyI/balbe NofjaTaKa MIN FeHePaTHO
HafI7eflarbe MICTPaKMBayKe IPyIie CaMi 1o cebu He MOTy
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oIpaBfiaTi ayTopcTBO. CBY APYIM KOjU Cy [JOTIPMHENN
u3paju paja, a Koju HIUCY ayTOPM PYKOIUca, Tpebamo
6u na 6yny HaBeleHM y 3aXBaTHUIIM C OIIMCOM HVIXOBOT
IOTIPMHOCA Pafly, HAPABHO, Y3 IMCAHN IPUCTaHAK.

IUTATUJAPU3AM. Ogp 1. janyapa 2019. rogune cBu
PYKOIIICH TIOfIBpTaBajy ce IpoBepy Ha IIarujapusam/
ayromnarujapusam npexo SClndeks Assistant — Cross
Check (iThenticate). PajoB1 Koz KOjuX ce JOKaxKe IIjIa-
rujapusam/ayTorarujapusam 6uhe ongbujenu, a ayTopu
CaHKIIMOHVICAHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpannum pykonmca
Tpeba HaBecTu crnefehe: HacnoB pasa 6e3 ckpahenna;
TIIPEIIOT KPaTKOT HAac/IoBa pajia, ITyHa IMeHa 1 ITpe3yiMeHa
ayTopa (6e3 TuTyNIa) MHAEKCHpaHa OpojeBYMa; 3BaHNYaH
HAa3MB YCTaHOBA y KOjIMa ayTOPH pajie, MeCTO U pyKaBy
(pemocmenoM Koju ofiroBapa MHAEKCMpaHUM 6pojeBuMa
ayTopa); Ha JHY CTpaHNIle HABECTU MMe U TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj Tenedona, pakca u umejn agpecy
ayTopa 3ay>KeHOT 3a KOPECIIOH/IeHIIIjy.

CAJKETAK. Y3 opurnHaaHm pafi, IpeTX0oJHO 1 KPaTKO
CaoTIIITelbe, Mperef IMTepaType, MpUKa3s crydaja (6omec-
HIUKa), Paji U3 UCTOpUje MeULIVHE, aKTYeTHy TeMy, paj
3a pyOpUKY jesuK MeJVILIMHE U paj 3a IPaKCy, Ha IPYToj
0 pefly CTPaHMIM JOKyMEHTa Tpeba IPUIOKUTHI Caxe-
Tak pasia obuma 100-250 peun. 3a opuruHaaHe pafose,
IPeTXOIHO M KPAaTKO CAaoMIITemhe CakeTak Tpebda la mMa
cnenehy crpykrypy: Yeon/Imm paga, Metoze pana, Pe-
3ynTaTH, 3aK/by4aK; CBaKM Off HABEJCHNX CerMeHaTa -
caTy Kao 1oce6aH 1macyc Koju Mounbe GONIOBaHOM PeylL.
Hagectn HajakHUje pesynrare (HyMepUIKe BPETHOCTN)
CTaTUCTIMYKE aHa/M3€e U HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiuTeH, Beh Mopa OuTU IMpPEKTHO IOBe3aH ca
pesynTaTMa paja. 3a mpukase 60IeCHNKa CaXKeTak Tpe-
6a ma nma cnenehe genose: YBox (y OC/en»0j pedeHNIN
HaBecTy Imb), [Ipukas 6omecHnka, 3aK/bydak; cerMeHTe
Takobe mucaTu Kao mnocebaH macyc Kojyu No4nme 601mo-
BAaHOM peun. 3a oCTajle TUIIOBE PafoBa ca)keTak HeMa
oce6Hy CTPYKTYPY.

K/bYYHE PEYN. Vicnon CaxkeTKa HaBeCTH Of TPU JIO
ImecT K/bYYHUX peun vy uspasa. He Tpeba na ce moHa-
B/bajy pedM U3 HAC/IOBA, a KIbY4He pedr Tpeba fa 6yny
perneBaHTHe VIV ONMNUCHe. Y M360pPy K/bYIHUX pedun KO-
puctutn Medical Subject Headings — MeSH (http://www.
nlm.nih.gov/mesh).

ITIPEBOJ] HA CPIICKM JE3UK. Ha tpehoj o peny
CTpaHMLIM JOKYMEHTa IIPUIOKUTH HAaC/IOB pajia Ha CpII-
CKOM je3MKy, IYHa MMeHa I IIpe3uMeHa ayTopa (6e3 Tury-
J1a) MHAeKCpaHa OpojeBMMa, 3BaHNYaH Ha3WB YCTAaHOBA
y KojuMa ayTopy paje, MecTo 1 fp>xaBy. Ha cnepehoj -
YeTBPTOj IO Pefly — CTPAHUIM JOKYMEHTA IIPYIJIOKUTY
caxerak (100-250 peun) ¢ KJby4HUM peunma (3-6), 1 TO
3a paZioBe Y KOjuMa je o6aBe3aH ca)keTaK Ha eHIJIECKOM
jesuxy. IIpeBoy ojMoBa 13 cTpaHe uTeparype Tpeba na
6yze y [yxy cprckor jesuka. CBe CTpaHe peyuu UM CUH-

TarMe 3a Koje IoCToju ofrosapajyhe ume y HaleM jesuky
3aMEHUTHU TUM Ha3MBOM. YKONIMKO je paj] y LeJIOCTH Ha
CPIICKOM je3MKY, HOTPeOHO je MpeBecTy HasyBe IIPHUIO-
ra (tabena, rpaduKoHa, CIIMKa, CXeMa) YKOIMKO X VIMA,
LeJIOKYTIHM TeKCT Y IbJIMa 1 JIETEH/TY Ha eHITIECKU je3UK.

CTPYKTYPA PAJIA. CBu IOGHAC/IOBY Ce TIMIITY BENMKUM
MacHMM croBuMa (6071). OpuruHamHu paj, MeTaaHaIu-
3a, TIPETXOMJHO I KPATKO CAOoMIITemhe 06aBesHo Tpeba a
uMajy cnenehe mogHacmose: Ysop (LInb pajia HaBecTn Kao
HOCTIeY ITacyc YBopa), Metopie papia, Pesynraru, [Jucky-
cuja, 3ak/bydak, JIuteparypa. [Ipernen mureparype yune:
YBop, ogroBapajyhn mogHacnosy, 3akbydak, JInreparypa.
[TpouMeHOBaHN ayTOp MeTaaHa/IM3e 1 IPere HOr paja
Mopa fia HaBefie 6ap IleT ayToruTaTa (Kao ayTop Man Koay-
TOP) pajioBa IIyOGIMKOBaHMX Y YaCOMICHMA C PEI[eH3MjOM.
KoayTopu, ykonuko nx mMa, Mopajy fia HaBeny 6ap jenan
ayTOIMTAT pajioBa Takohe MyOMMKOBaHNUX Y YaCOMNCH-
Ma ¢ pereHsujom. ITpukas cimydaja nnm 6omecHNKa dnHe:
YBop (Llwp pajia HaBecTU Kao IOCTIeNbY acyc YBoaa),
ITpukas 6omecHuka, [luckycuja, JInteparypa. He Tpeba
KOPMCTUTHU UMeHa 00/eCHIKa, MHUIUjasle, HUTY 6pojeBe
ucropuja 60mecTy, HApOUNTO y WaycTparyjama. [lpukasu
6omecHNKa He CMejy MaTy BUIIE Off IIeT ayTOpa.

ITpunore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTU Ha
Kpaj PYKOIINCa, @ Y CAMOM Tey TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfTHOCK Ha fiaTu Ipuior. Kpajia mosuiuja
npunora 6uhe oxpebena y Toxy npunpeme pajga 3a ny6-
NUKOBame.

CKPAREHMIE. KoprctuTu camMo Kajia je HEOIXOIHO,
U TO 32 BeOMa JIyrayKe Ha3VBe XeMUjCKUX jeUEberba, Off-
HOCHO HasuBe Koju Cy Kao ckpahenurie Beh mpemosHat/pu-
Bu (crangappHe ckpahenure, xao Hnp. [JHK, cuna, XVB,
ATTI). 3a cBaky cKkpaheHMIly IyH TepMUH Tpeba HaBeCTH
PV IPBOM HaBODemY Y TEKCTY, CeM aKo HMje CTaHapfHa
jemmamIa Mepe. He kopuctutn ckpahenniie y Hacnosy.
V36eraBatyt kopuirhemwe ckpaheHnna y caxxeTky, amy ako
CY HEOIIXOfIHe, CBaKy cKpaheHmIly 06jacHITY Ipy TPBOM
HaBoDemy y TeKCTy.

JEOVIMATHU BPOJEBIL. V TeKcTy pafa Ha €HITIECKOM
jesuky, y Tabenama, Ha TpadMKOHMMA ¥ IPYTUM TIPUTIO-
3MMa JelMaHe OpojeBe MUcaTy ca TaykoM (Hmp. 12.5
* 3.8), a y TeKCTYy Ha CPIICKOM je3UKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3a0Kpy>XuTu Ha
jenHy genyMary.

JEOVUHWIE MEPA. [ly>xuHy, BUCUHY, TeXKMHY U 3a1pe-
MVHY U3paKaBaTV y MeTPUYKIM jeAVHMIIaMa (MeTap — 11,
kuorpam (rpam) — kg (g), miarap — ) Wy BUXOBUM JeJo-
BuMa. Temmeparypy uspaxasaru y cterrennMa Iensujyca
(°C), xomuuHy cyncraHie y Monuma (mol), a mpurucax
KpBM y MUIMMeTpPUMa XUBKHOT cTyba (mm Hg). Cse
pesynTare XeMaTONONIKNX, KITMHIIKNX ¥ OMOXeMMjCKIX
Meperba HaBOLUTHU Y MeTPUUIKOM CHCTeMy npema Meby-
HapofHOM cucTeMy jepuunna (SI).
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OBMM PAJTOBA. IJenokynHu pyKonmuc pajia KOju YnHe
- HaCJIOBHA CTPaHa, CayKeTaK, TeKCT pajia, CIIMCAK JIuTepa-
Type, CBY IIPU/IO3M, OFHOCHO MOTIINCH 3a FUX U JIETeH/Ia
(Taberne, cnuke, rpaMKOHM, CXeMe, LIPTEX), HACTOBHA
CTpaHa I Ca)keTaK Ha CPIICKOM je3MKy — MOPa M3HOCHUTH
33 OPUTMHAIHY Pajl, paji U3 MICTOPHje MeUIIVHE U Ipe-
riep mureparype 1o 5.000 pedn, a 3a IPETXOAHO U KPATKO
CaOTIIITelbe, IPMKa3 60IeCHNKa, PaJ] 3a IPAKCY, eIyKaTHB-
HYI WIAHAK 1 paJ 3a pyOpuKy ,,Jesuk mepummze* o 3.000
peun; pajioBU 3a 0CTaje pyOpyKe MOTY VIMaTy HajBUIIIe
1.500 peun.

Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6utn y popma-
Ty avi, mp4(flv). Y npBom kanpy ¢umma Mopa ce HaBeCTH:
y HaiHacnmoBy CpIICKM apXMB 3a LIeJIOKYITHO 1eKapCTBO,
HACTIOB pajia, Ipe3yMeHa U MHUIIVjaIy IMEHa U CPeiber
CI0Ba CBMX ayTopa paja (He ¢puaMa), roguHa uspage. Y
IPYTOM Kafpy MOpa OMTH YCHUMI/bEH TeKCT pajia y BULY
arcrpakTa jio 350 peun. Y nocnenmeM Kaapy Gpuama Mory
ce HaBeCTM MMeHa TeXHIIKOT 0cob7ba (pexija, CHIMaTerb,
CBET/I0, TOH, PpoTorpaduja u ci1.). Y3 Buaeo-pagose foc-
TaBUTH: TOCEOHO TEKCT y BUAY arncTpakTa (o 350 peun),
jemny ¢ororpadujy Kao miaycrpanujy npukasa, usjaBy
HOTIIMCAHY Of CBET TEXHIYKOT 0cob/ba fla ce Ofipudy ay-
TOPCKVX TIpaBa y KOPUCT ayTopa pajia.

ITPVIJIO3M PAZTY cy ta6erne, cuke (¢potorpaduje, up-
TEXU, CXeMe, IpadUKOHM) Y BUEO-IPIUTIO3NL.

CeBaka Tabena Tpeba fa O6yme cama 1o ceb6u 1ako pas-
ympuBa. Hacnos Tpeba oTkynary usHap Tabene, a
objamrmema ucroy we. Tabenre ce 03HaUaBajy apancKuM
6pojeBnMa mpema pefocneqy HaBobhema y Texcry. Ta-
6erne pTaTH UCK/BYUNBO y Iporpamy Word, Kpo3 MeHI
Table-Insert-Table, y3 nedunucarme TagHOT OpOja KOIOHA
U perioBa Koju he 4nHNTH MpeXy Taberne. [lecHUM KIMKOM
Ha Muy — nomohy onnuja Merge Cells u Split Cells -
crajaTi, ogHoCcHO fennty hemuje. Kynatu ponrom Times
New Roman, BenmuumnHOM cnoBa 12 pt, ¢ jefTHOCTPYKUM
npopenoM i 6e3 yBnaderwa Tekcra. Kopumrhene ckpahe-
Hulle y Tabemu Tpeba 06jacHITH y JIeTeHAM UCIIOf, Tabe-
71e. YKOJIMKO je PYKOIIUC Ha CPIICKOM je3UKY, IPUIOXKUTU
HasuBe Tabesa U leTeHAy Ha o6a jesuka. Takobe, y jenny
Tabery, y okBUpy ucTe henmje, yHeTH 11 TEKCT Ha CPIICKOM
U TEKCT Ha €HITIECKOM je3UKy (HMKaKO He IIPaBUTH JiBe
Tabese ca iBa je3ukal).

Ciuke cy cBy 00/myLy rpaUuKmx IPUIOTa U Kao ,,CIMKe
y CA ce 06jaBmyjy dpororpaduje, npresxu, cxeMe u rpadu-
koHM. CIiKe 03HaYaBajy ce apalckuM 6pojeBuMa ImpeMa
penocneny HaBobemwa y TekcTy. IIpuMajy ce nck/byunBo
pururanHe ¢pororpaduje (pHO-6eme mm y 60ju) peso-
nyuuje Hajmame 300 dpi n popmara sanuca tiff unm jpg
(mare, MyTHe M CTIMKe JIOLIeT KBanuTeTa Hehe ce mpuxBa-
TaTH 3a mMTaMmame!). YKOIMKo ayTopy He OCeRyjy nim
Hycy y MoryhHocTH fia focTaBe gurutanse ¢pororpaduje,
OHJIa OPUTVHAJTHE C/TUKe Tpeba CKeHUPATH Y Pe3omyIyju
300 dpi v y OpUTMHATHO]j BeTMYMHN. YKOIIVKO je paji Heo-
IIXOJTHO WTyCTPOBATH Ca BUIIE CIMKa, y pany he ux 6mutu
006jaB/beHO HEKOMMKO, a ocTasie he 6utu y e-Bep3uju wiaH-

Ka kao PowerPoint mpe3eHTanyja (cBaka cMka MOpa OUTH
HyMepJCaHa J IMaTH JIETeH ).

Bupneo-npunosu (mnycrpauuje paja) Mory Tpajatu 1-3
MMHyTa 1 6utn y popmaty avi, mp4(flv). ¥3 Bugeo moc-
TaBUTY ITOCeOHO CIUKY Koja 611 6uta mirycTpariyja Buyeo-
IpyKasa y e-M3amy 1 06jaB/beHa y IITaMIIaHOM U3JIabYy.
YKOnuKO je pyKOINC Ha CPIICKOM je3UKY, IIPMTIOKUTH Ha-
3UBe C/IMKa J JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecI MOTY IIITaMITaTy y 60ju, anmu fofiaTHe
TPOILIKOBE IITaMIle CHOCE ay TOPH.

Ipadukonu tpeba na 6yny ypahennu u jocrasbeHu y Ipo-
rpamy Excel, na 6u ce Bupierne mpatehe BpeHOCTHI pacIo-
pebene o henujama. Vicre rpaduxone npekonupaTu u y
Word-oB okyMeHT, e ce rpadMKOHN O3HaYaBajy apal-
cknM 6pojeBrMa IpemMa pefociefy HaBohemwa y TEKCTY.
Csu nopany Ha rpadukoHy Kyuajy ce y donry Times New
Roman. Kopnmthene ckpahennie Ha rpa¢pukony tpeba
06jacHNTH Yy JIeTeH UCTION rpaduKoHa. Y MTaMIIaHoOj
Bep3Mju YWIaHKa BepoBaTHIje je fa rpadukoH Hehe 6uTn
IHITaMIIaH y 60ji1, Te je 6ojbe u3beraBaryu Kopuinhemwe 60ja
y TpadpMKOHMMA, NIV VX KOPUCTUTY PA3/INIUTOT MHTEH3N-
TeTa. YKOJIKO je PyKOINC Ha CPIICKOM je3MKY, TPUIOKUTI
Ha3uBe rpaduKoHa VI JIeTeH/y Ha 00a jesyKa.

IIprexu u cxeMe ce foCTaBIbajy y jpg wu tiff opma-
Ty. Cxeme ce mory upraru u y nporpamy CorelDraw ummn
Adobe Illustrator (mporpamu 3a paj ca BeKTOpUMa, KpyBa-
Ma). CBU IOfaLiyt Ha CXeMM Ky1iajy ce y outy Times New
Roman, Bemanna cnosa 10 pt. Kopuihene ckpahennre
Ha cxeMy Tpeba 06jaCHUTH y JTeTeH/M NCIIOf, CXeMe. YKO-
JIVKO je PYKOIIIC Ha CPIICKOM je31KY, IIPUIOXKIUTI Ha3uBe
cxeMa I JIereHAly Ha 00a je3uka.

3AXBAJTHUIIA. HaBecTu cBe capajiHVKe KOji Cy IOIpPH-
HeJNM CTBapamy pajia a He MCIYbaBajy Mepiiia 3a ayTop-
CTBO, Kao0 LITO €y 0cobe Koje 06e36ehyjy TexHUUKY 1o-
Moh, ToMOh y Imcamy pajia MM PyKoBOJie Ofie/berbeM Koje
o6e36ebhyje ommury moppuky. uHaHCKjCKa 1 MaTepyjaTHa
nomoh, y 067Ky CIIOH30pCTBa, CTUIIEH M)A, TTOK/IOHA,
olpeMe, IeKOBa U IpyTo, Tpebda Takobe fa Oyae HaBemeHa.

JIMTEPATYPA. Cnucax pedepeHIy je ORTOBOPHOCT ay-
TOpa, a HUTUPAHY WIAaHIM Tpeba fja Oyy TaKko MpUCTy-
MavHM YnTaonyMa yaconuca. Crora y3 caky pedepeHiy
ob6ase3Ho Tpeba HaBecTyt DOI 6poj WwiaHKa (jenMHCTBEHY
HIICKY KapakTepa Koja My je gomerbeHa) 1 PMID 6poj yko-
JIMKO je WIaHaK MHAeKcupaH y 6asy PubMed/MEDLINE.

Pedepeniie HymepucaTu pefHUM aparnckum 6pojeBrmMa
IpeMa pefocelly HaBohema y TekcTy. bpoj pedepeHnru
He 611 Tpebano fa Oyne Behu ox 30, ocuM y mmperieny -
TepaType, y KojeM je 103BO/beHO fa ux Oyzme fo 50, uy
MeTaaHajusM, Ie UX je fo3BobeHo fo 100. bpoj nuTn-
PaHMX OPUTMHATHUX pafoBa Mopa 6Ty HajMame 80%
oJI yKyIIHOT 6poja pedepeHIu, 0fHOCHO 6poj uuTupa-
HUX KIbUTA, [IOI/IaB/ba y KIbMTaMa ¥ IIpereHMX YIaHaKa
Mamy off 20%. Ykonuko ce fomahe MoHorpadcke my6mm-
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Kallyje ¥ WIAHIY MOTY YBPCTUTH Y pedepeHLIie, ayTopu
Cy AY>KHM fa ux untupajy. Behnua nurupannx naydunx
YlaHakKa He 61 Tpebano fa 6yne ctapuja of IeT rofu-
Ha. Huje 03BO/beHO IVTHpabe ancTpakaTa. YKOIMKO je
OUTHO KOMEHTAPUCATH pesy/Tare KOji Cy MyO/IMKOBaHN
CaMo y BIJIY QIICTPAKTa, HEOIIXOJHO je TO HaBECTU Y CAMOM
TeKCTy paja. Pedepeniie wianaka Koju cy npuxsahenn
3a LITaMIIY, a1 jOILI HICY 06jaB/beHN, Tpeba 03HAYUTI
ca in press ¥ IPUIOKUTI JOKA3 O IIPUXBaTarby pajia 3a
o0jaB/buBatbe.

Pedepente ce nutnpajy nmpema Bankysepckom ctumy
(yHudopMmcaHNM 3aXTeBMMa 3a PYKOIIVICE KOjI ce Ipe-
Hajy 6MoMemVIIIMHCKUM YacOIMCUMa), KOjU je YCIIOCTaBMO
MebhyHapogHy KOMIUTET ypeJHIMKa MeANIIMHCKUX Jaco-
muca (http://www.icmje.org), unju dopmat kopucte U.S.
National Library of Medicine n 6a3e Hay4yHuUX my6nuKa-
nyja. [Tpumepe HaBohema mybnukanuja (41aHaka, Kibura
U IPYTUX MOHOTpaduja, eleKTPOHCKOT, Heo0jaB/beHoT I
Ipyror 06jaB/beHOT MaTepujaia) MOry ce mpoHahu Ha MH-
TepHeT-cTpaHuuu http://www.nlm.nih.gov/bsd/uniform_
requirements.html. IIpunukoM HaBobemwa nmureparype
BeoMa je BayKHO IIPUAP)KaBaTU ce IOMEHYTOT CTaHAaP/a,
jep je To jemaH Off HajOUTHMjUX PaKTOpa 3a MHIEKCUPabe
IPUIVKOM KTacuyKaIije HayYHIX 4acOMca.

ITPOIIPATHO IIMCMO (SUBMISSION LETTER). V3
pyKorc 06aBesHO IPUIOXKIUTHU 06pasary Koju Cy MOTIIN-
CaJIy CBU ayTOPH, a KOju Caip>ku: 1) usjaBy #a paj mper-
XOJIHO HUje My6IMKOBaH U Jja HUje UCTOBPEMEHO MOfHET
3a 00jaB/bMBaIbe Y HEKOM JIPYIOM YacoIINCY, 2) U3jaBy ja
CY PYKOIIIC IIPOYUTAIIY ¥ OFOOPIIN CBU ay TOPY KOjU UC-
IyHaBajy MepuiIa ayTopCTBa, M 3) KOHTAKT MOJJATKe CBUX
ayropay pany (agpece, uMejn agpece, TenedoHe UTH.).
brmanko obpasary Tpeba mpeyseT ca MHTepHET-CTPaHNUIle
vacomnuca (http://www.srpskiarhiv.rs).

Taxobe je morpe6HO HOCTaBUTH KONMje CBUX HO3BOTIA
3a: peIpoAyKoBame MPeTXOfHO 06jaB/beHOT MaTepljaa,
ynorpeby mryctpanuja u o6jaBbuBarme nHbopManyja o
HO3HATIM JbYAMMA VI IMEHOBabe /by KOjU CY JOIIPH-
HeJIM M3pafiu paja.

YTAHAPUHA, IIPETIIVTIATA I HAKHAJIA 3A OB-
PALY YITAHKA. [la 6u pap 610 06jaB/beH y yacomucy
Cpiicku apxue 3a 1en0KyilHo 71eKapcitiéo, CBU ayTOPU KOju
Ccy nexapu wm cromatonosu 3 Cpbuje Mopajy 61Ty 4ia-
HoBY CPIICKOT IeKapCKOT PYIITBa (Y CKIafly ca WIaHOM
6. Craryra JIpymTsa) 1 USMMPUTHU HaKHa[y 3a o6pany
unaHaka (Article Processing Charge) y usnocy og, 3000 au-
Hapa. AyTOpu ¥ KOayTOpM U3 MHOCTPAHCTBA Cy Y 06aBesn
fla IIaTe HaKHaay 3a o6pany wiaHaka (Article Processing
Charge) y usHocy on 35 eBpa. YIiara y jefiHoj KayeHaap-
CKoj TopuHM 00yXBaTa M CBe HApE/IHe, eBeHTYaTHe YIaHKe,
IoCyIaTe Ha pasMaTpame y Toj rogyHu. CBI ayTopy Koju

IIaTe OBY HAKHA/[y MOTY, YKOJMKO TO JKeJle, Ia TPUMajy
MITaMIIaHO U3Jame Jacomuca. Tpeba HAIIOMEeHYTH Jja
OBa yIUIaTa Huje rapannuja fa he pay 6utu npuxsahen
u 06jaBibeH y Cpiickom apxusy 3a uenoKyiiHo 1ekapciieo.
O6aBesa mrahamwa HakHazle 3a 00pajly YWIaHKa He OTHOCH
ce Ha CTyfIeHTe OCHOBHUX CTY/Vja J1 Ha IIPETIIaTHNKE Ha
Jacoruc.

YcraHoBe (IpaBHa MHUIIa) He MOTY ITPEKO CBOje IMpeTIUIaTe
Jla VICITyHe 0Baj /0B ayTopa (($13ndKor muia). Y3 pyko-
mnc paga Tpeba JOCTaBUTH KOIMje YIIATHMIIA 32 YWIaHa-
PMHY U IIpeTIVIaTy / HaKHa/y 3a 00pajy YWIaHKa, Kao JoKa3
0 yIUIaTaMa, yKOJIMKO M3fiaBad HeMa eBUIEHL)Y O TOMe.
Yacomuc npuxBsara fjoHalyje Of CIIOH30pa KOji CHOCE [Ie0
TPOLIKOBA W/IJ TPOIIKOBE y LIJIMHU OHUX ayTopa Koju
HICY y MOryhHOCTH Ja M3Mype HaKHaAy 3a 00pajy WiaHKa
(y TakBMM C/Ty4ajeBuMa HOTPEOHO je YaCONUCy CTaBUTH
Ha YBUJ, OIIPaBJaHOCT TAKBOT CIIOH30PCTBA).

CJTAILE PYKOIIMCA. Pykomuc pajia ¥ CBM IIPUJIO3N Y3
Paj fOCTaB/bajy ce MCK/bYYMBO eIeKTPOHCKY IIPEKO CHCTe-
Ma 3a [IpMjaB/bMBalbe Ha MHTEPHET-CTPAHMIIN JaCcOIINCa:
http://www.srpskiarhiv.rs

HAIIOMEHA. Paj xoju He ucniymaBsa yc/l0Be OBOT YIIYT-
cTBa He MOXKe 6utu ynyheH Ha penensujy u 6uhe Bpahen
ayTopMMa Jia ra IomyHe 1 ucnpase. [IprpxaBarmeM yyT-
CTBa 3a IPUIIPEMY pajia 3HaTHO he ce ckpaTuTu Bpeme
Ie/IOKYITHOT TIpoIieca 10 06jaB/biBaba pajia y qacolncy,
mTo he MO3NTMBHO yTULIATH Ha KBAIMTET WIaHAKa U pe-
JIOBHOCT M3/Ta’Kerba JacoIlnca.

3a cBe momaTHe MHpOPMaIVje, MOTIMO Jia ce obpaTuTe
Ha JloJie HaBefieHe afipece 1 6poj TenedoHa.

AJIPECA:

CpIIcKo eKapcKo APYIITBO

Ypeauumrpo yaconyca ,,CpIcKu apXus 3a IeTOKYITHO
eKapcTBO

V. kpampune Harannmje 1

11000 beorpap

Cpbuja

Tenedonn: (+381 11) 409-2776, 409-4479
E-mail: office@srpskiarhiv.rs
Wurepurert appeca: http://www.srpskiarhiv.rs
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INSTRUCTIONS FOR AUTHORS

Before submitting their paper to the Editorial Office of
the Serbian Archives of Medicine, authors should read
the Instructions for Authors, where they will find all the
necessary information on writing their manuscript in
accordance with the journal’s standards. It is essential
that authors prepare their manuscript according to
established specifications, as failure to do so will result
in paper being delayed or rejected. Serbian Archives
of Medicine provides no fee for published articles. By
submitting a paper for publishing consideration, au-
thors of a paper accepted for publication in the Serbian
Archives of Medicine grant and assign all copyrights to
the publisher - the Serbian Medical Society.

GENERAL INSTRUCTIONS. Serbian Archives of Medicine
publishes papers that have not been, either in their entirety
or partially, previously published, and that have not been
accepted for publication elsewhere. Serbian Archives of
Medicine publishes papers in English and Serbian. For
better availability and citation, authors are encouraged
to submit articles of all types in English. The journal
publishes the following article types: editorials, original
papers, preliminary and short communications, case re-
ports, video-articles, images in clinical medicine, review
articles, current topics, articles for practitioners, history of
medicine articles, language of medicine articles, medical
ethics (clinical ethics, publication ethics) and regulatory
standards in medicine, congress and scientific meeting
reports, personal view articles, invited commentaries,
letters to the editor, book reviews, professional news,
In memoriam and other articles. Original papers, case
reports, preliminary and short communications, review
articles, current topics, video-articles and images in clini-
cal medicine are published in English only, while other
article types may be published in Serbian if the Editorial
Office reaches such decision.

The papers are always submitted with Summary in both
English and Serbian, included in the manuscript file. The
text of the manuscript should be typed in MS Word using
the Times New Roman typeface, and font size 12 pt. The
text should be prepared with margins set to 25 mm and
onto A4 paper size, with double line spacing, aligned left
and the initial lines of all paragraphs indented 10 mm,
without hyphenation. Tabs and successive blank spaces are
not to be used for text alignment; instead, ruler alignment
control tool and Toolbars are suggested. In order to start a
new page within the document, Page Break option should
be used instead of consecutive enters. Only one space fol-
lows after any punctuation mark. If special signs (symbols)
are used in the text, use the Symbol font. References cited
in the text are numbered with Arabic numerals within
parenthesis (for example: [1, 2]), in order of appearance
in the text. Pages are numbered consecutively in the right
bottom corner, beginning from the title page.

When writing text in English, linguistic standard Ameri-
can English should be observed. Write short and clear
sentences. Generic names should be exclusively used for

the names of drugs. Devices (apparatuses, instruments)
are termed by trade names, while their name and place
of production should be indicated in the brackets. If a
letter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., 997Tc,
IL-6, 02, B12, CD8). If something is commonly written in
italics, such as genes (e.g. BRCAL1), it should be written in
this manner in the paper as well.

If a paper is a part of a master’s or doctoral thesis, or a
research project, that should be designated in a separate
note at the end of the text. Also, if the article was previously
presented at any scientific meeting, the name, venue and
time of the meeting should be stated, as well as the man-
ner in which the paper had been published (e.g. changed
title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any re-
search related to one or more health related interventions
in order to evaluate the effects on health outcomes. The
trial registration number should be included as the last
line of the Summary.

ETHICAL APPROVAL. Manuscripts with human medi-
cal research should contain a statement that the subjects’
written consent was obtained, according to the Declaration
of Helsinki, the study has been approved by competent
ethics committee, and conforms to the legal standards.
Experimental studies with human material and animal
studies should contain statement of the institutional ethics
committee and meet legal standards.

CONFLICT OF INTEREST STATEMENT. The manuscript
must be accompanied by a disclosure statement from all
authors (contained within the Submission Letter) declaring
any potential interest or stating that the authors have no
conflict of interest. For additional information on different
types of conflict of interest, please see World Association of
Medical Editors (WAME, www.wame.org) policy statement
on conflict of interest.

AUTHORSHIP. All individuals listed as authors should
be qualified for authorship. Every author should have par-
ticipated sufficiently in writing the article in order to take
responsibility for the whole article and results presented in
the text. Authorship is based only on: crucial contribution
to the article conception, obtaining of results or analysis
and interpretation of results; design of manuscript or its
critical review of significant intellectual value; final revision
of the manuscript being prepared for publication.

The authors should enclose the description of contribution
to the article of every co-author individually (within the
Submission Letter). Funding, collection of data or general
supervision of the research group alone cannot justify
authorship. All other individuals having contributed to
the preparation of the article should be mentioned in the
Acknowledgment section, with description of their contri-
bution to the paper, with their written consent.
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PLAGIARISM. Since January 1, 2019 all manuscripts have
been submitted via SCIndeks Assistant to Cross Check
(software iThenticate) for plagiarism and auto-plagiarism
control. The manuscripts with approved plagiarism/auto-
plagiarism will be rejected and authors will not be welcome
to publish in Serbian Achieves of Medicine.

TITLE PAGE. The first page of the manuscript (cover sheet)
should include the following: title of the paper without any
abbreviations; suggested running title; each author’s full
names and family names (no titles), indexed by numbers;
official name, place and country of the institution in which
authors work (in order corresponding to the indexed num-
bers of the authors); at the bottom of the page: name and
family name, address, phone and fax number, and e-mail
address of a corresponding author.

SUMMARY. Along with the original article, preliminary and
short communication, review article, case report, article on
history of medicine, current topic article, article for language
of medicine and article for practitioners, the summary not
exceeding 100-250 words should be typed on the second
page of the manuscript. In original articles, the summary
should have the following structure: Introduction/Objec-
tive, Methods, Results, Conclusion. Each segment should
be typed in a separate paragraph using boldface. The most
significant results (numerical values), statistical analysis
and level of significance are to be included. The conclusion
must not be generalized, it needs to point directly to the
results of the study. In case reports, the summary should
consist of the following: Introduction (final sentence is
to state the objective), Case Outline (Outline of Cases),
Conclusion. Each segment should be typed in a separate
paragraph using boldface. In other types of papers, the
summary has no special outline.

KEYWORDS. Below the summary, 3 to 6 keywords or
phrases should be typed. The keywords need not repeat
words in the title and should be relevant or descriptive.
Medical Subject Headings - MeSH (http://www.nlm.nih.
gov/mesh) are to be used for selection of the keywords.

TRANSLATION INTO SERBIAN. The third page of
the manuscript should include: title of the paper in the
Serbian language; each author’s full name and family name
(no titles), indexed by numbers; official name, place and
country of the institution in which authors work. On the
fourth page of the manuscript the summary (100-250
words) and keywords (3-6) should be typed, but this refers
only to papers in which a summary and keywords are com-
pulsory. The terms taken from foreign literature should be
translated into comprehensible Serbian. All foreign words
or syntagms that have a corresponding term in Serbian
should be replaced by that term.

If an article is entirely in Serbian (e.g. article on history of
medicine, article for “Language of medicine,” etc.), captions
and legends of all enclosures (tables, graphs, photographs,
schemes) - if any - should be translated into English as well.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles, review article and preliminary and short com-
munications should have the following section headings:
Introduction (objective is to be stated in the final paragraph
of the Introduction), Methods, Results, Discussion, Conclu-
sion, References. A review article includes: Introduction,
corresponding section headings, Conclusion, References.
The firstly named author of a 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 ar-
ticles, 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 submit-
ted 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 sepa-
rate summary (up to 350 words), a single still/photograph
as an illustration of the video, and a statement signed by
the technical staff renouncing copyrights in favor of the
paper’s authors. To check the required number of words
in the manuscript, please use the menu Tools-Word Count,
or File-Properties-Statistics.

ARTICLE ENCLOSURES are tables, figures (photographs,
schemes, sketches, graphs) and video-enclosures.

TABLES. Each table, with its legend, should be self-explan-
atory. The title should be typed above the table and any
explanatory information under the table. Tables should be
numbered in Arabic numerals in order of citation in the
text. Use MS Word, the menu Table-Insert-Table, inserting
the adequate number of rows and columns. By the right click
of the mouse, use the options Merge Cells and Split Cells. Use
Times New Roman, font size 12 pt, with single line spacing
and no indent to draw tables. Abbreviations used in tables
should be explained in the legend below each respective table.

If the manuscript is entirely in the Serbian language, tables and
corresponding legend should be both in Serbian and English.
Also, the table cells should contain text in both languages
(do not create two separate tables with a single language!).

FIGURES. Figures are all types of visual enclosures, and
photographs, schemes, sketches and graphs are published as
‘tigures’ in the Serbian Archives of Medicine. Figures should
be numbered in Arabic numerals in order of citation in the
text. Only original digital photographs (black-and-white
or color), of minimum 300 dpi, and jpg or tiff format, are
acceptable (small, blurry and photographs of poor qual-
ity will not be accepted for publishing!). If authors do not
possess or are not able to provide digital photographs,
then the original photos should be scanned in 300 dpi,
and saved in original size. If a paper needs to be illustrated
with a considerable number of figures, several figures will
be published within the paper, and the rest will be avail-

able in the electronic version of the paper as a PowerPoint
presentation (every figure needs to be numbered and be
accompanied by legend). Video-enclosures (illustrations
of a paper) can last 1-3 minutes and are submitted in the
flv format. Along with the video, a still/photograph repre-
sentative of the video is also needed, as it will be used as a
placeholder in the electronic version of the paper, and as
an illustration in the printed version.

If the manuscript is entirely in the Serbian language, pho-
tographs and corresponding legend should be both in
Serbian and English.

Photographs may be printed and published in color, but
possible additional expenses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to
see the respective values distributed in the cells. The same
graphs should be copied and pasted to the Word document,
numbered in Arabic numerals by order of citation in the text.
The text in the graphs should be typed in Times New Roman.
Abbreviations used in graphs should be explained in the
legend below the respective graph. In the printed versions of
papers, graphs are generally published in black-and-white;
therefore, it is suggested to avoid the use of colors in graphs,
or to utilize colors of significant difference in brightness.

If the manuscript is entirely in the Serbian language, graphs
and corresponding legend should be both in Serbian and
English.

SCHEMES (SKETCHES). Schemes and sketches are to be
submitted in jpg or tiff format. Schemes should be drawn in
CorelDraw or Adobe Illustrator (programs for drawing vectors,
curves, etc.). The text in the schemes should be typed in Times
New Roman, font size 10 pt. Abbreviations used in schemes
should be explained in the legend below the respective scheme.
If the manuscript is entirely in the Serbian language, schemes
and corresponding legend should be both in Serbian and
English.

ACKNOWLEDGMENT. List all those individuals having
contributed to preparation of the article but having not met
the criteria of authorship, such as individuals providing
technical assistance, assistance in writing the paper or run-
ning the department securing general support. Financial
aid and all other support in the form of sponsorship, grants,
donations of equipment and medications, etc., should be
mentioned too.

REFERENCES. The reference list is the responsibility of
the authors. Cited articles should be readily accessible to
the journals readership. Therefore, following each refer-
ence, its DOI number and PMID number (if the article
is indexed for MEDLINE/PubMed) should be typed.
References should be numbered in Arabic numerals in order
of citation in the text. The overall number of references should
not exceed 30, except in review articles, where maximum
of 50 is acceptable, and in meta-analysis, where up to 100
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references are allowed. The number of citations of original
articles must be at least 80% of the total number of references,
and the number of citations of books, chapters and literature
reviews less than 20%. If monographs and articles written by
Serbian authors could be included in the reference list, the
authors are obliged to cite them. The majority of the cited
articles should not be older than five years. Use of abstracts
as references is not allowed. If it is important to comment
on results published solely in the form of an abstract, it is
necessary to do so within the text of the article. The references
of articles accepted for publication should be designated as
in press with the enclosed proof of approval for publication.

The references are cited according to the Vancouver style
(Uniformed Requirements for Manuscripts Submitted to
Biomedical Journals), rules and formats established by
the International Committee of Medical Journal Editors
(http://www.icmje.org), used by the U.S. National Library of
Medicine and scientific publications databases. Examples
of citing publications (journal articles, books and other
monographs, electronic, unpublished and other published
material) can be found on the web site http://www.nlm.nih.
gov/bsd/uniform_requirements.html. In citation of references,
the defined standards should be strictly followed, because
itis one of the essential factors of indexing for classification
of scientific journals.

SUBMISSION LETTER. The manuscript must be ac-
companied by the Submission Letter, which is signed by
all authors and includes the following: 1) statement that
the paper has never been published and concurrently
submitted for publication to any other journal; 2) state-
ment that the manuscript has been read and approved by
all authors who have met the criteria of authorship; and 3)
contact information of all authors of the article (address,
email, telephone number, etc.). Blank Submission Letter
form can be downloaded from the journal’s web site (http://
srpskiarhiv.rs/global/pdf/Submissionletterform FINAL.pdf).

Additionally, the authors should submit the following copies
of all permits for: reproduction of formerly published mate-
rial, use of illustrations and publication of information on
known people or disclosure of the names of people having
contributed to the work.

MEMBERSHIP FEE AND SUBSCRIPTION RATES.
In order to publish their article in the Serbian Archives of
Medicine, all authors and co-authors, medical doctors and
doctors of dental medicine, must be members of the Serbian
Medical Society (according to the Article #6 of the Statute
of the SMYS) for the year in which the manuscript is being
submitted. All authors pay an “Article Processing Charge”
for the coverage of all editing and publishing expenses.
Domestic authors pay 3,000 RSD, and those from abroad
€35. The editing and publishing fee is required for substan-
tive editing, fact and reference validations, copy editing,
and publishing online and in print. An author who had
already paid the fee can have more articles submitted for
publishing consideration in the year the fee was paid. All

authors who pay this fee may;, if they desire so, receive the
printed version of the journal in the year when the fee is
paid. Please note that the payment of this charge does not
guarantee acceptance of the manuscript for publication and
does not influence the outcome of the review procedure,
in accordance with good publishing practice. The journal
accepts donations from sponsors to create a sum for pay-
ment reductions or waivers for authors unable to cover the
Article Processing Charge (a justification of the inability
to pay should be provided in such cases).

The requirement for paying the Article Processing Charge
does not apply to students or to journal subscribers. Insti-
tutions (legal entities) cannot by their subscription cover
this condition on behalf of the authors (natural persons).
Copies of deposit slips for membership and Article Pro-
cessing Charge should be enclosed with the manuscript.
Foreign authors are under no obligation to be members of
the Serbian Medical Society. All the relevant information
can be obtained via email address of the Editorial Office
(office@srpskiarhiv.rs) and on the journal’s web site (http://
srpskiarhiv.rs/en/subscription/).

SUBMISSION. Our online submission system will guide
you through the process of entering your article details
and uploading your files. All correspondence, including
notification of Editorial Office, requests for revision and
Editor’s decision will be sent by e-mail.

Please submit your manuscript and all enclosures via:
http://www.srpskiarhiv.rs.

NOTE. The papers not complying with these instructions
will not be reviewed and will be returned to the authors
for revision. Observing the instructions for preparation
of papers for the Serbian Archives of Medicine will shorten
the time of the entire process of publication and will have
a positive effect on the quality and timely release of the
journal’s issues.

For further information, please contact us via the follow-
ing address:

ADDRESS:

Serbian Archives of Medicine
Editorial Office

Kraljice Natalije 1

11000 Belgrade

Serbia

Phones: (+381 11) 409-2776, 409-4479
E-mail: office@srpskiarhiv.rs

Website: www.srpskiarhiv.rs
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