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1874.

The title page of the first journal volume in Latin

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

y KojeM ce 06jaBbyjy pasou €wiaHoBa CpIICKOT JIeKapCKOT pYIITBa,
TIPETIIATHMKA YacOTIVCA 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
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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).

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

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

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

Authors accept full responsibility for the accuracy of all content within the
manuscript. Material in the publication represents the opinions of the authors
and does not necessarily reflect opinions of the Serbian Medical Society. Because
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information before using or relying on it. Serbian Medical Society, the Editor
or Editorial Board of the Serbian Archives of Medicine do not accept any re-
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Submission of the manuscript implies that its publication has been approved
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SUMMARY

Introduction/Objective The objective of this study was to perform colorimetric comparison between
two shade guides used for visual tooth whitening monitoring.

Methods VITA Bleachedguide 3D-Master (BG) and value scale of VITA classical A1-D4 (VC) were evaluated
(n = 3) using a non-contact spectroradiometer. Ranges, distribution, and correlation among color
parameters were evaluated using CIEDE2000 color difference formula. In addition, optimized whiteness
index for dentistry (W1,), and Yellowness Index E313 (YI) were analyzed. ANOVA and Fisher’s PLSD test
ata 0.05 level of significance were used in statistical analysis.

Results The lightness (L), chroma (C'), and hue (h') ranges for BG were 20.4, 25.9, and 19.1, respectively.
The corresponding ranges for VC were 15.3, 10.9, and 20.6. R? values for individual color coordinate/tab
arrangement were higher for BG than VC. The same is true for R? values of pairs of color coordinates for
BG/VC: 'C'=0.89/0.33, 'h'=0.88/0.53, and C'h'=0.70/0.51. BG also exhibited better agreement between
the manufacturer’s tab arrangement with AE; W, and YI. The AE' between the lightest and the darkest
BG and V/C tab were 20.6 and 13.2, respectively. The average AE’among the adjacent tabs were 1.9 (0.5)
for BG (corresponding to two shade guide units, SGU) and 3.0 (1.0) for VC (1 SGU).

Conclusion VITA Bleachedguide 3D-Master exhibited wider L, C; AE; W1, and Yl ranges compared to value
scale of VITA classical A1-D4 shade guide and better distribution of evaluated color parameters. This,
along with the presence of several shades lighter than B1 of VC, recommends the use of BG for visual
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evaluation of tooth whitening efficacy.
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INTRODUCTION

Tooth whitening is probably one of the most
popular cosmetic procedures in dentistry.
A convincing evidence of the validity of this
statementispresentedonMedlinesearch,where
morethan 3,000 papers show up with keywords
toothandwhiteningorbleaching. Toothwhitening
is performed using the one or a combination of
thethreebasicmethods:inoffice(powerbleach-
ing), dentist-administered at-home bleaching
andbleachingusingover-the-counterproducts.

Toothwhiteningefficacyranges frombarely
noticeable to very pronounced and it can be
monitored and documented using visual and/
or instrumental method [1-5]. Visual method
is more popular due to limited percentage of
practices that have color measuring devices.
Visualmethodimpliestheusageofdentalshade
guides, and is expressed in shade guide units
(SGU).OneSGU meansthattoothbecome one
shadetablighteruponwhitening.Consequently,
whitening efficacy is calculated and shade tab
number before whitening minus shade tab
number after whitening.

VITA classical A1-D4 shade guide (VC)
(VITA Zahnfabrik, Bad Sackingen, Germany),
withtheoriginal A1-D4tabarrangementmodi-
tied to so-called value scale B1-C4 (Figure 1)
is the most frequently used method of visual
monitoringoftoothwhiteningefficacy. Another
shade guide, VITA Bleachedguide 3D-Master
(BG) (VITA Zahnfabrik) (Figure 1) is the only
shade guide developed specifically for tooth
whitening monitoring. Previously reported
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Figure 1. Top: value scale of VITA classical A1-D4 shade
guide; bottom: VITA Bleachedguide 3D-Master shade guide
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performance and/or advantages of BG resulted in its
recommendation asashade guide of choice for tooth whit-
ening monitoring by the American Dental Association in
2016 [6-11].

Colorisapsychophysical phenomenon that can also be
evaluatedusinginstrumentalmethod(“colorbynumbers”)
with the ultimate goal of providing objectivity and cor-
relating with visual findings. The CIELAB color difference
formula from 1976 has predominantly been used in color
research in dentistry. However, new and more advanced
formulas have been subsequently introduced, including
the most recent CIEDE2000 formula. The agreement with
visual finding greater than 95% is the main advantage of
CIEDE2000 formula over the CIELAB formula with 75%
agreement [12]. Although the advantages of BG compared
to VC have been clearly demonstrated in the past, very
limited data are available on their comparison utilizing
CIEDE2000 color difference formula. The objective of this
study was to provide a colorimetric comparison between
thesetwoshade guidesusingthe CIEDE2000 formula. The
null hypothesis was that there was no difference between
BG and VC in any of evaluated color parameters.

METHODS

Colorimetric evaluation of BG and VC shade guides
(n = 3) was performed by a non-contact spectroradiom-
eter (SpectraScan PR-670, Photo Research, Syracuse, NY,
USA). The instrument setup was as follows: bi-directional
45°/0° optical geometry, D65 illuminant and 2° standard
observer, with 0.5° aperture (corresponding to 4 mm
diameter at the 40 cm distance). The spectroradiometer
was calibrated using white reflectance standard (SRS-3,
PhotoResearch)undercontrolledilluminationusingXenon
lamp (Newport Corporation, Irvine, CA, USA) mounted
inside the lamp housing (Newport Corporation). Shade
tab positioning jigs were made using clear bite registration
material (Clear Bite Matrix, Lompoc, CA, USA)and placed
inside custom made clear acrylic holder to allow proper
repositioning of shade tabs, thus enabling measurements
with no background. The measured area corresponded to
the middle of clinical crown, from incisal to gingival and
from mesial to distal. Thehorizontal, x-positions of the left
andrightedge of shade tabs were recorded, and the middle
x-position was defined as the center x-position, with the
zeroed horizontal instrument readout. After determining
the vertical, y-positions of shade tabs, the vertical readout
was also set to zero. Spectral reflection data (in 2 nm in-
tervals) were obtained for each shade tab five times with
repositioningandfurtherprocessedusingtheCommission
Internationale De I'Eclairage (International Commission
on Illumination) (CIE) CEIDE2000 formula as follows:

Computations with the CIEDE2000 (AEoo) total color
difference formula were made according to the following
equation [13]:

ALY
KLSy,

ACr
KeSc

AH!
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where AL, AC’, and AH' are the differences in lightness,
chroma,andhueforapairofsamplesin CIEDE2000,and R .
isafunction (theso-calledrotationfunction) thataccounts
for the interaction between chroma and hue differences
in the blue region. Weighting functions, S,,S, S, adjust
the total color difference for variation in the location of
the color difference pair in L', a’, b’ coordinates and the
parametric factors K, K, K,, are correction terms for ex-
perimental conditions. For calculation performed in this
study, all parametric factors were set to 1. Discontinuities
due to mean hue computation and hue-difference com-
putation were taken into account [14].

The Whiteness Index for Dentistry (WI) is an opti-
mized, CIELAB-based whiteness index specifically de-
signed for dentistry, which computation is given by the
following equation [15]:

WI =0.511L1*-2.324 a* -1.10 b* 12/

The yellowness of the samples can be evaluated from
instrumentally measured color coordinates using the YI
E313 Yellowness Index [16]:

Y1 E313 = 1XCxX=2D) 131

where X, Y and Z are the tristimulus values of the sample,
while C, and C, are illuminant and observer specific con-
stants (in this case, C, = 1.2985and C,=1.13335 as recom-
mended for D65/2° Illuminant/Observer combination)

Meansandstandarddeviationsweredetermined. Anova
and Fisher’s PLSD test at a 0.05 level of significance were
used in statistical analysis.

RESULTS

CIEDE2000 color coordinate values for of BG and VC
shade guides are presented in Table 1. The LC’h’ ranges
for BG were 20.4, 25.9, and 19.1, respectively. The cor-
responding ranges for VC were 15.3, 10.9 and 20.6. The
L’ and C’ ranges were wider, while I’ range of BG was
slightly narrower as compared to VC. Based on R* val-
ues, all three-color coordinates exhibited more uniform
distribution in BG (Figure 2). The R? values for pairs
of color coordinates for BG were as follows: LC’ = 0.89,
Lh’=0.88,and C’h’ =0.70. Corresponding values for VC
were0.33,0.53,and 0.51, respectively. Fisher’s PLSD inter-
vals (p < 0.0001) for comparisons among LC’h’ values for
BGwere0.26,0.28,and 0.49, respectively. Corresponding
values for VC were 0.35, 0.29, and 0.59.

Color differences (AE’) from the lightest to the dark-
est BG and VC tab (according to manufacturer’s tab ar-
rangement/order) and corresponding color distribution
are shown in Figure 3. The AE’ ranges for BG and VC
were 20.6 and 13.2 respectively. The recorded R? values
clearly demonstrate more uniform color distribution of
BG. When the average AE’ values (s.d.) from two to 14
(BG) and 15 (VC) tabs apart were compared (Table 2), the
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Table 1. CIEDE2000 color coordinate values (s.d.) for of VITA Bleachedguide 3D-Master and value scale of VITA classical A1-D4 shade guides:

lightness (L), chroma (C’), and hue (h’)

VITA Bleachedguide 3D-Master VITA classical A1-D4, Value scale
Tab L c h' Tab L c h
1 81.5(0.5) 5.6 (0.1) 87.1(1.2) 1 75.6 (0.6) 12.8(0.2) 99.3(0.6)
3 79.3(0.5) 8.4(0.3) 92.9(1) 2 76.4 (0.5) 14.0 (0.2) 91.4 (0.6)
5 76.4(0.3) 10.8 (0.1) 91.6 (0.6) 3 74.1(0.3) 17.7 (0.2) 92.7 (0.9)
7 76.3(0.2) 13.7(0.1) 92.5(0.7) 4 70.1(0.6) 13.7 (0.6) 87.0(1.3)
9 76.9 (0.4) 16.7 (0.3) 93.4(0.4) 5 74.1(0.2) 18.4(0.3) 86.3(1.2)
1 74.8 (0.2) 16.7 (0.3) 89.8 (0.7) 6 70.9 (0.6) 13.7 (0.6) 91.7 (1.4)
13 73.3(0.4) 17.0 (0.3) 87.6 (0.6) 7 68.3(0.2) 19.0(0.2) 88.4(0.7)
15 71.6(0.2) 18.2 (0.5) 85.6 (0.8) 8 68.2 (0.5) 21.0(0.3) 90.6 (0.2)
17 69.4 (0.3) 19.6 (0.4) 83.0(0.2) 9 71.4(0.7) 20.5 (0.6) 84.7 (1)
19 66.8 (0.3) 21.2(0.6) 80.6 (0.9) 10 68.6 (0.5) 17.5(0.5) 83.7(0.7)
21 64.8 (0.3) 21.9(0.3) 78.4(0.5) " 70.2 (0.3) 23.3(0.3) 86.3(0.7)
23 62.3(0.2) 23.9(0.3) 75.8(0.3) 12 68.2 (0.6) 24.1(0.3) 82.4(0.4)
25 61.3(0.5) 24.9(0.4) 73.8(0.8) 13 69.5 (0.1) 25.7 (0.6) 85.1(0.7)
27 61.1(0.5) 29.2(0.7) 74.8(0.2) 14 65.8 (0.2) 19.0 (0.2) 87.2(0.3)
29 61.8(0.2) 31.5(0.6) 75.8(0.1) 15 64.5 (0.6) 23.8(0.5) 78.7 (0.8)
16 61.2(0.5) 21.9(0.4) 80.3 (0.5)
Lightness (L) AE' Ranges and Distribution
85 30
L .. AE'
80 e
B 20
75 | u.:.-.‘ : 3 .
70 | PRI . o 0 a R 10 | R%c=0.91
e . b ‘ .."o_.:..
= | R2,c=0.77 ...."".‘ . '.‘.‘.3,_ “
» 3 5 . < i Lo
e
60 s 0 5 10 15 20 25 Tabs 30
0 5 10 . ISVC 20 25 TBhS 30 eBG eVC
El °
Figure 3. Color differences (AE’) from the lightest to the darkest tab of
Chroma (C') VITA Bleachedguide 3D-Master (BG) and value scale of VITA classical
30 T A1-D4 (VC) shade guide (according to manufacturer’s tab arrange-
c ......... ment/order) and corresponding color distribution
= - P I .
L] ¥ o ....-' L]
sz:";“. & . Table 2. Average AE'values (s.d.) from adjacent tab pairs to 14 tabs
20 ! . ._‘..--" =T apart for VITA Bleachedguide 3D-Master (BG), and from adjacent tab
L T e pairs to 15 tabs apart for value scale of VITA classical A1-D4 (VC)
15 .=
EY W Mw e Tab pairs AFE’ (BG) AE’ (VQ)
10 ‘,..-"' Adjacent tabs 1.9 (0.5) 3.0(1)
- 2 tabs apart 3.5(0.8) 32(13)
5
0 5 10 15 20 25 Tabs 30 3 tabs apart 5.0(1.2) 3.8(1.4)
®BG e VC 4 tabs apart 6.5(1.4) 3.8(1.1)
5 tabs apart 8.0(1.4) 4.8(1.4)
Hue (h') 6 tabs apart 9.5(1.3) 50(1.9)
“:. o 7 tabs apart 11.1(1.1) 5.7(1.9)
95 8 tabs apart 12.6 (0.8) 5.6(0.8)
9 tabs apart 14.0 (0.6) 6.8 (0.6)
S0
10 tabs apart 15.3(0.8) 7.5(1.9)
L 11 tabs apart 16.6 (1.5) 8.5(1.7)
20 T, Rlc084 12 tabs apart 17.9(1.7) 8.8(0.1)
Bl TP 13 tabs apart 19.5(1.5) 103 (1.3)
75 o (LR o Y .
° 5 10 15 20 5 rps ¥ 14 tabs apart 20.6 12.3(1)
®8G e VC 15 tabs apart 13.2

Figure 2. Color coordinate ranges and distribution of VITA
Bleachedguide 3D-Master and value scale of VITA classical A1-D4
shade guide; top: lightness (L); middle: chroma (C’); bottom: hue (h’)
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Whiteness Index - Wiy

Table 3. VITA Bleachedguide 3D-Master shade guide: comparison of
the manufacturer’s order: MO - tab arrangement from the lightest to
the darkest, from 1-29; L' - lightness; C' - chroma; h' - hue; AE'- color
difference compared to OM1; WID - whiteness index for dentistry; YI

T
Whel s - yellowness index E313
20 ."'o"o,,"_. ¥ S . VITA Bleachedguide 3D-Master (1-29)
Tt i . MO L c h | aE(1-15)| wiD vI
e [ L 1 1 1 9 1 1 1
0 2. =
0 5 10 15 29 *egg Tabs 3 3 3 3 / 3 3 3
: o 5 9 5 3 5 5 5
& 7 5 7 5 7 7 7
-20 z
" 9 7 9 m 9 9 9
11 11 11 1 11 11 11
Figure 4. Ranges and distribution of whiteness index for dentistry 13 13 13 13 13 13 13
(WID) for VITA Bleachedguide 3D-Master (BG) and value scale of VITA
classical A1-D4 shade guide (VC) 15 15 15 15 15 15 15
17 17 17 17 17 17 17
Yellowness Index - YI E313 19 19 19 19 19 19 19
80 21 21 21 21 21 21 21
Yl 23 23 23 23 23 23 23
2
50 D 25 29 25 29 25 25 25
Rigony | o @ 0. BWT | Y 27 27 27 27 27 27 27
a0 Il AP 29 25 29 25 29 29 29
o . . =0
AR | B e £
@
20 ,' Table 4. Value scale of VITA classical A1-D4 shade guide: comparison
é of the manufacturer’s order: MO - tab arrangement from the lightest
0 to the darkest, from 1-16; L' - lightness; C'- chroma; h'— hue; AE’- color
0 5 10 15 20 25 Taps 30 difference compared to OM1; WID - whiteness index for dentistry; YI
®BG o VC - yellowness index E313 (YI)
ad b el P oy VITA classical A1-D4, Value scale (1-16)
Figure 5. Ranges and distribution of yellowness index E313 (YI) for , , , 1
VITA Bleachedguide 3D-Master (BG) and value scale of VITA classical Mo L C h AE'(1-16) WID vl
A1-D4 shade guide (VC) 1 2 1 1 1 1 1
2 1 4 3 2 2 2
BG exhibited almost perfect distribution of color differ- 3 3 c = 3 : o
ences R?=0.99, while corresponding for VCwas R?=0.91. 4 2 2 L o £ 9
WI ranges for BG and VC were 49.8 (R*> = 0.99) and > E £ i > & :
28.0 (R* = 0.87), respectively, with much more consistent 6 ll 19 e o 2 2
distribution in BG (Figure 4). Corresponding YI ranges ; 6 3 14 90 10 10
were 56.4 (R* = 0.99) and 29.6 (R* = 0.81), respectively 5 143 i 1; 17 ; 174
(Figure5).Shadowed cells designate shade tabsthatarenot
.. . . 10 10 14 5 8 14 8
positioned in accordance with manufacturer order (1-29 - o 5 5 - 5 5
tab arrangement for BG and B1-C4 for VC value scale). > " 6 0 ” - -
TheBGand VCcomparison ofthe manufacturer’sorder 13 . n - 3 3 "
(MO, tabarrangementfromthelightesttothedarkest: 1-29 14 14 = e = = e
for BG and 1-16 from 1(311' toTCbéll for V(iC?Fatilld Zvaluated 15 15 = 1s 1s P =
parameters are presented in Table 3 and Table 4. 16 16 = 3 16 = =

DISCUSSION

The null hypothesis was rejected as difference between
BG and VC were recorded in each of evaluated color pa-
rameters. L’ and C’ coordinate ranges were much wider
than the corresponding VC ranges, while the h’ range
was slightly narrower. Differences among R? values for
individual color coordinates vs. manufacturer-suggested
tab order (fromlightest to darkest), however, clearly dem-
onstratedboththeadvantagesof BGintermsofuniformity
ofshadedistributionandinconsistenciesof VCvaluescale
tab arrangement. The same is true for R* values among
pairs of color coordinates (L'/C’, L/h” and C/h’). This is
not very surprising given that VC, introduced in 1956,
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has not originally been developed for tooth whitening
monitoring. Themodern-daywhiteningpracticallystarted
in 1989 [17]. It is also important to mention that color
coordinates of BG consistently mimic the behavior of
natural teeth upon whitening: from far right (tab #29 or
5M3) to far left (tab #1 or OM1) the tabs become lighter
(L), less chromatic (C) and less red (h\).

When itcomesto color differences (AE’) from thelight-
est to the darkest and tab of the two shade guides, the BG
AFE’ range was 56% wider and more uniform (R? = 0.99)
than the corresponding VC range. The average AE’ among
pair of adjacent tabs was 1.9 for BG and 3.0 for VC, with
the former one representing 2 SGU as BG tabs are marked
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with odd numbers 1-29 (with maximal shade change of
28 SGU), and the later one corresponds to 1 SGU (with
maximal shade change of 15 SGU). Hence, 1 SGU of BG
corresponded to AE’ = 1.0.

Another important consideration involves the over-
lapping of shades that reduces the quality of color dis-
tribution, i.e., color uniformity. Given the mean color
difference between the adjacent tabs, the color difference
for 14 tabs apart of BG would ideally be 1.9 x 14 = 26.6;
corresponding calculation for 15 tabs apart of VC would
be 3 x 15 =45. This means that the shade overlapping for
BGis23% (BGrangeof AE’=20.6is 77% of theideal range
of AE’ = 26.6), and 71% for VC (VC range of AE’ = 13.2
is 29% of the ideal range of AE’ = 45). Consequently, 1
SGU for BG would correspond to AE’ = 0.7 (AE’ = 1 was
reported), while VC shade change of 1 SGU would cor-
respond to AE’ = 0.88 (AE’ = 3 was reported). This result
provides additional evidence of uniformity and lack of it
for BG and VC, respectively.

Another concern with BGisthat Bl is thelightestshade
invaluescale. If patient’s teeth are verylight before bleach-
ing(closetoB1shade), visual monitoring for these patients
becomes a problem, as the value scale has no tabs that
would correspond to shade after whitening. The B1 shade,
being the lightest shade in VC, has frequently resulted in
recruitment exclusion of teeth that are lighter than A3 (#9
onavaluescale) before bleaching. In this fashion, approxi-
mately 50% of patients would be excluded from the study
[18], and these studies would, essentially, report on “tooth
whitening efficacy for darker teeth.” Using the parameter
thatistobeevaluated asinclusion/exclusion criterion does
not contribute to objectivity of findings. The problem of
thelack of verylight shades has been resolved in BG as the
closest match to Blis 1M1.5 (AE’ =1.9), whichis#7 in BG.
This enables the inclusion of all patients into whitening
studies, given that there are practically no patients with
teeth lighter than OM1, before or after bleaching. Adding
of tabs from group “0” from Linearguide 3D Master to
VC value scale can partly resolve the “Bl issue,” but one
should keep in mind that there is a huge gap (AE’= 5.0)
between 0M3 and B1.

Thefirstwhitenessindexoptimizedfor dentistry (WIO)
has been reported in 2009 and validated in subsequent
publication [19]. However, the WI has been the first
CIELAB-based whiteness index specifically designed for
dental application as it was developed based on correla-
tions with visual perception of tooth shaped shadetabsand
dental materials [15]. In a recent study, the performance
of existing equations that measure perceptual whiteness
of teeth was assessed concluding that indexes that have
been optimized for use with tooth whiteness (WIO and
WI,) performed better than the more general CIE white-
ness index (WIC) [20]. Similarly to other results, the BG
WI exhibited a wider range and more consistent color
distribution as compared to VC. The same is true for the
yellowness index YI E313. The BG is therefore expected
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to provide a better coverage for color of bleached teeth
or for those teeth that present uncommon colorimetric
coordinates.

It was reported that the visually determined order of
BG tabs from 1-29 was identical with the manufacturer’s
tab arrangement, which was not the case with the VC
value scale [7]. Shadowed cells in Table 3 and Table 4,
designating tabs that are not positioned in accordance
with manufacturer order, provide further evidence on
the advantages of BG over VC. Here are some examples
of VC inconsistencies and explanations from respective
columns in Table 4:

o L:tabs #4, 6,7, and 8 are darker than tabs #11 and 14;
the tabs with lower number should be lighter (should
have higher L value);

¢ C’: tab #9 is more chromatic (higher C’ values) than
tabs#11,13,and 14;thetabswithlowernumbershould
be less chromatic (should have lower C’ value);

o Iv’: tab #9 has lower hue angle (redder) than tabs #11,
13, and 14; the tabs with lower number should be less
red (should have greater h’ value);

¢ AE’ comparedtoB1: AE’betweentabs 1 and 8isgreater
than 1 to 9 and 1 to 10; the tabs with lower number
should exhibit lower color difference to B1 (tab #1).

* WI: tab #9 have lower W1 than tabs #10 and 14; the
tabs with lower number should be “whiter” (should
exhibit greater WI);

o YI: tab #14 has lower YI than tabs 8,9, 11,12,and 13;
the tabs with lower number should be less “yellow”
(should exhibit lower YT).

Inadditiontoaforementioned, the overall coloranalysis
revealed that VC was darker (L), more chromatic (C’),
redder (h'), whiter (WI), and less yellow (YI) than BG.
Consequently, the BG was lighter, less chromatic, less red,
less white, and more yellow.

CONCLUSION

VITA Bleachedguide 3D-Master exhibited wider L, C’,
AE’, W1 ,and YIranges compared to value scale of VITA
classical A1-D4 shade guide and better distribution of
evaluated color parameters. This, together with the pres-
ence of several shadeslighter than Bl of VC, recommends
the usage of BG for visual evaluation of tooth whitening
efficacy.

CONFLICT OF INTEREST STATEMENT

VITA Bleachedguide 3D-Master shade guide was jointly
developed by Dr. Rade D. Paravina and VITA Zahnfabrik.
The University of Texas HSC at Houston has executed
licensing agreements with VITA dealing with commer-
cialization of these shade guides. Dr. Paravina is a paid
consultant for VITA Zahnfabrik.
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Konopumertpujcko (CIEDE2000) nopeherbe ABa K/byya 3a ogpehusarbe 60je Koju
ce KOpUCTe 3a BM3Ye/IHO NpoLetuBakbe ePpUKacHOCTM n3besbuBara 3yba
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'YHuBep3utet Tekcaca, CromaTonoLuku dpakyntet y XjyctoHy, Oferbere 3a pecTopaTBHY CTOMaToNorujy u npoteTuky, XjyctoH, Tekcac, CALL;
2XjycTOHCK LieHTap 3a briomatepujane 1 buommmetuke, XjyctoH, Tekcac, CALL;

YHusep3uTet y MpaHaau, MpupogHo-matematnukn dakyntet, Oacek 3a onTuky, lpaHaga, LLinaHuja;
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CAXETAK

YBop/Lum Ly nctpaxvBarba je 610 aa ce U3BpLUy Konopu-
MeTpujcko nopehetse ABa Kibyya 3a 60jy Koju ce KopucTe 3a
BU3YeJIHO NPOLetbUBatbe eprKacHOCTY n3berbrBatba 3yba.
MeTope KrbyueBu 3a ogpehrBarse 60je 3y6a VITA Bleachedguide
3D-Master (BG) n VITA classical A1-D4, value scale (VC) (n = 3)
WCMUTKBAHW Cy MOMONY HEKOHTAKTHOT CNEKTPOPaAMOMETPA.
Oncesu, aucTprbyLmja n ogHoc n3mehy napameTapa 6oje cy nc-
nuTBaHn Kopuwherem jegHaunHe CIEDE2000 3a pa3nuky y
60ju. OnTmMr3oBaHmn whiteness index 3a ctomatonorujy (WID)
u yellowness index E313 (YI) Takohe cy aHanv3upaHu. Mpw cTa-
TUCTWYKOj 06paau nopataka kopuwheHn cy ANOVA n Guiuepos
PLSD Tect (a = 0,05).

Pesyntatm CBetnuvHa - lightness (L), 3acuheHoct — chroma
(C) n ocHoBHa 60ja — hue (h"), ogHocHo L'C’h’ once3u op 20,4,
25,9 1 19,1 3abenexenu cy koa BG. Ogroeapajyhu oncesu 3a
VC cy 6unn 15,3, 10,9 1 20,6. R? BpeaHOCTY 3a MHAUBMAYaNTHE
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KOJIop KoopAmnHaTe y OBHOCY Ha pacrnopes y3opaka cy bune
BuLIe 3a BG Hero 3a VC. icTo Baxku 1 3a R? BpeJHOCTM NapoBa
Konop KoopauHata 3a BG/VC: L'C'=0,89/0,33, L'h’=0,88/0,53 n
C'h’=0,70/0,51. BG je mao 60sby 0fHOC 13Mehyy opurimHanHor
pacnopefa y3opaka 1 pasnuke y 6oju (AE"), Wi v Yl spegHocTu.
AE’ n3mehy HajcBeTnmjer n HajTaMmHujer y3opka je 6uo 20,6 3a
BG 1 13,2 33 VC. MpoceyHa pa3nuka y 60ju namehy cycegHux
y3opaka je 6una 1,9 (0,5) 3a BG (2 SGU, shade guide units) n 3,0
(1,0) 33 VC (1 SGU).

3akmyuak YTBpheHo je aa BG uma wupe L, C, AE', Wi v Yl on-
cere 1 60/by AUCTPUOYLIVjY aHanM3MpaHMX napameTtapa 6oje y no-
pehery ca VC kibyuem. OBO, Kao 1 MPUCYCTBO HEKOMMKO HUjaHCK
cBeTmjux of BT HujaHce y VC, npenopyuyje kopuwhere BG
3a BM3Yye/nHO NpoLietbuBakbe ePpuKacHOCTM 13besbrBatba 3y6a.

KmbyuHe peun: n36esbrBatbe 3y6a; 60ja; CTOMaToNnorja; ncu-
xodU3nKa; Kibyy 60ja
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SUMMARY

Introduction/Objective An important moment in oral health care and preventive dentistry is the first
dental visit, recommended to be undertaken between the child’s sixth and 12th month of life. World-
wide evidence shows a considerable delay. This study evaluates characteristics of the first dental visit
in a public health care center in Novi Sad, Serbia, during 2006-2015 period, and changes in occurrence
driven by the healthcare reform.

Methods The study design was retrospective, evaluating available data on age and the main reason for
the first dental visit of 270 children, who come to the same dentist and pediatrician in a public health
care center during the 2006-2015 period.

Results Collected data determined the third and the fourth year of life as the dominant age (45.8% of
children) for the first dental visit in 2006-2010, initiated mostly by a dental check-up (53.8%). During the
second period (2011-2015), most of the first visits (31.1%) were done by the age of one, while the main
reason for 80.1% of the visits was dental check-up.

Conclusion Considerable progress regarding the first dental visit was made in the observed period,
which is, at least partially, due to the health care reform and emphasized preventive versus curative
measures, by means of advanced communication between parents and chosen medical staff in prenatal
and pediatric clinics.

Keywords: caries; dental visit; oral health promotion
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INTRODUCTION

One of the essential components of general
health is certainly oral health, since it concerns
all age groups - from newborns to elders. Even
though the most common public belief is that
oral care begins at the time of the eruption of
the first tooth, it is actually initiated far ear-
lier: good oral hygiene practices are formed as
soon as the child is born, with the oral cavity
regularly cleaned. Later, when the children’s
teeth first erupt, parents should begin cleaning
with damp face towels, wash cloth wrapped
around a finger, or a very soft toothbrush, as
the American Academy of Pediatric Dentistry
recommends, and continuing with toothbrush-
ing with fluoride toothpaste [1-4]. However,
the cleaning is not the only issue that can influ-
ence future oral health condition, and parents
should be aware of feeding and dietary habits
related to oral health, the use of pacifiers, digit
sucking, age-appropriate injury prevention,
frequency of dental visits, etc. [5, 6]. Over-
all, they must be enlightened that most oral
diseases are preventable. Thus, an important
moment in the lifelong program of oral health
care and preventive dentistry is certainly the
first dental visit, when the appropriate, most
significant data regarding oral health care and
the preventive measures should be presented to

parents [7]. According to recommendations of
the American Academy of Pediatric Dentistry,
but also other relevant associations, such as the
European Academy of Paediatric Dentistry, the
American Dental Association, the American
Academy of Pediatrics, the American Associa-
tion of Public Health Dentistry, the Academy
of General Dentistry, dental visits begin with
the appearance of a child’s first tooth, typically
around six months of life but no later than the
age of one year [2]. Still, there are many reports
which demonstrate that the first dental visit is
prolonged and that it was commonly initiated
after a decay noticed by a parent, caries-related
pain and other lesions, followed by a routine
check-up [7-11].

Concerning the initiation of the first dental
visit, it is expected that pediatricians advise
parents [12]. Additionally, another approach to
timely education of parents, especially expect-
ant mothers, was revealed [13, 14, 15]. Namely,
it is considered that mothers are a primary
source of early education in children; they care
about good hygiene and healthy nutritional
practices of their children, and, consequently,
the children’s oral condition depends of their
knowledge about positive attitudes towards oral
habits. Moreover, expectant mothers systemati-
cally go to the healthcare facilities, generally are
willing to follow counsel during pregnancy, and
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are more open to health-related information [16]. Thus,
they could be targeted by health education programs. For
instance, a gynecologist can present the importance of a
mother’s state of oral cavity for the child’s development,
early childhood caries development, transmission of the
oral infection, etc., but can also point out the importance
of the first dental visit. Furthermore, the presence of the
dental staff at prenatal classes is necessary to introduce the
concept of the early dental visit and to increase the aware-
ness of the overall importance of oral and dental health as
part of general health [17].

Considering the above-explained importance of the
first dental visit, the main aim of this study was to evalu-
ate the characteristics of the first dental visit in a public
health care center (PHCC) in Novi Sad, Serbia, during the
2006-2015 period, and changes in occurrence driven by
the healthcare reform.

METHODS
Subjects

The research target group were children attending public
dental clinics belonging to the Jovan Jovanovi¢ Zmaj PHCC
in Novi Sad, Serbia. The presented study includes data on
270 children, of both sexes, who come to the same dentist
and pediatrician in primary healthcare clinics of the same
PHCC. The consent for this research was given by the Ethics
Committee of the Jovan Jovanovi¢ Zmaj PHCC.

Data collection

The data was collected retrospectively from dental records.
Information about each child’s age and the main reason
for the first dental visit was recorded. A data set for two
periods was formed: the first observed period was from year
2006 to 2010, and the second one was from 2011 to 2015.

Ethical considerations

The study was conducted without shared consent from the
families involved. We handled all the material with confi-
dentiality. The data was collected after the Ethics Committee
approval (No. 21/29-2) and the research was conducted in
full accordance with ethical principles, including the World
Medical Association Declaration of Helsinki.

RESULTS

The data on the children’s age and main reasons for their
first dental visit during the two periods was collected
retrospectively from dental records. According to the
results, presented in Table 1, in the first observed period,
the initial dental visit was made by almost the same num-
ber of children during the first and the second year of life
(12.1% and 11.7%, respectively), as well as the fifth and
sixth (17.8% and 12.5%, respectively). Similarly, almost
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Table 1. Overview of the children’s age at the first dental visit during
the two observed periods: 2006-2010 and 2011-2016

Year of children’s life Percentage of patients

at first dental visit Period I: 2006-2010 | Period Il: 2011-2015
First 12.1% 31.1%
Second 11.7% 25.5%

Third 23.5% 24.4%
Fourth 22.3% 11.1%

Fifth 17.8% 7.7%

Sixth 12.5% 0%

Table 2. Overview of the main reasons for the first dental visit during
the two observed periods: 2006-2010 and 2011-2016

Main reasons for the

Percentage of patients

first dental visit | period I: 2006-2010 | Period II: 2011-2015
Dental check-up 53.8% 80.1%
Dental trauma 14.6% 2.2%
Pain 31.6% 17.7%

analogous number of two- to three-year-olds (58, 23.5%)
and three- to four-year-old children (55, 22.3%) visited the
dentist for the first time, which determined the third and
the fourth year of life as the dominant age for the first dental
visit in the 2006-2010 period. At the same time, the main
reason (Table 2) for the first dental visit was predominantly
a dental check-up (53.8%), followed by pain (31.6%), and
dental trauma (14.6%). During the second period, from
2011 to 2016, our data showed different situation: most of
the first visits (31.1%) were done by the age of one, while
the main reason for 80.1% of the first dental visit was a
dental check-up. In the second period, first visits during
the second year were also intensified (up to 25.5%), and
there was no child over five and under six years old who
had not visited the dentist yet.

DISCUSSION

Despite a clear recommendation that the first dental visit
should be undertaken around six months of life but no later
than the age of one year, worldwide evidence shows that there
is a considerable time delay [1]. For example, a report from
the Wroclaw Medical University, Poland, showed that 9.5%
of the children had their first dental visit by the age of one,
21.5% of the children had their first dental visit between the
ages of one and two years, 22.5% of the children visited the
dentist for the first time when they were between the ages
of two and three years, 38.7% of the children first visited
the dentist when they were older than three, and 5.8% of
6-7-year-olds had not visited the dentist yet [7]. Leroy et al.
[8] demonstrated that 62% of three-year-old children and
21% of five-year-old children in Belgium had not visited the
dentist yet. According to data from Riyadh, Saudi Arabia,
32.2% of children had their first dental visit between the
ages of one and three, but 52.9% of the group had their first
dental visit between the third and fifth, and 14% between
the fifth and eighth year of life. One percent of children had
their first dental visit when they were older than eight years
[10]. Also, a Bulgarian study reported that the majority of
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children making their first dental visit were 3-6 year-olds
(51.9%) and the least attendance was in the children younger
than one year (1.73%) [9]. According to another study from
Towa, USA, of 340 parents who completed questioners, 2%
reported having taken their child for a dental visit by one
year of age, 11% by two years of age, and 31% by three years
of age [11]. In contrast, a study in four communities within
Manitoba, Canada, reported that 74.7% of caregivers (guard-
ians and majority being mothers) favored a dental visit by
the age of one year [17]. In general, apart from the latter
study; all of the listed studies are in accordance with findings
concerning the first period of our research: about 10% or
even less children visited the dentist in the first year of their
life. However, during the second period of our research, a
significant increase in the early visits could be noticed: over
30% of children went to the dentist before the first birthday.
One of the major factors of this change could be the result
of the health care reform in Serbia, conducted between 2004
and 2012. Namely, in Serbia, the Ministry of Health is the
owner of public health facilities and provides funding, moni-
toring, and control of public healthcare activities in public
health institutes. On the other hand, the National Health
Insurance Fund provides compulsory social insurance and
ensures that insured persons may exercise their healthcare
rights governed by the Law on Health Insurance [18]. One
of the rights under compulsory health insurance is right to
health care, which involves, among other things, examination
and treatment of mouth and teeth diseases. These essential
healthcare rights were the same in both observed periods.
However, the healthcare reform aimed to modify the existing
system and to put the focus on primary healthcare service. In
addition, it emphasized preventive measures versus curative
ones in order to decrease the rate of preventable diseases and
to reduce health expenditures. Among other things, patients
can choose their general practitioner, pediatrician, occupa-
tional health specialist, dentist, gynecologist, etc., who can
then continuously monitor their health. In regard to the first
dental visit, this had an immediate impact by advancing the
communication between the chosen general practitioners
(pediatricians), dentists, and even gynecologist and medi-
cal staff at prenatal classes. At the health care center where
this study was conducted, the flow of information and good
practice on advising about the importance of the first dental
visit was constantly performed by a listed medical staff, as it
was implicated by the health reform instructions. This en-
hanced communication, as it was conducted in appropriate
primary healthcare clinics, where data for this research was
collected and where children and their parents, particularly
mothers, were receiving health care, obviously resulted in an
increased awareness about the importance of the first dental
visit before the child’s first birthday.

Furthermore, the main reasons for the first dental visit
were quite diverse. Dental check-up stands as the main
reason in a report by Leroy et al. [8] for over half the sub-
jects (54.3%); the reason for one third of the subjects was
decay noticed by a parent, and for the remaining subjects
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the reasons were caries-related pain (9.1%) and other le-
sions (2.5%). According to a study by Murshid [10], pain
was the dominant factor (71.5%) which brought children
to their first dental visit, while a check-up was the main
reason for 27.3% of children. A study from Nigeria reported
that toothache was the reason for a child’s first visit to the
dentist in 47.4% of the cases, while a routine dental check-
up accounted for 42.7% [19]. Even in this case, the results
from the two observed periods in our research can support
positive influence of advanced communication between
all subjects involved in a child’s oral care. Namely, a dental
check-up become a pronouncedly dominant reason for
the first dental visit in the second period, reflecting the
positive influence of the healthcare reform, while dental
trauma and pain were diminished.

Regarding the limitation of this study, the method of
collecting the data on the first dental visit was convenient
for the authors due to their direct access to patient records,
but some impedance that may have affected the study results
should be noted. For example, the PHCC where this study
was conducted is one of the biggest regional PHCCs and
it accommodates clinics of general practitioners (pedia-
tricians), dentists, and gynecologist and prenatal classes.
Furthermore, patients regularly choose one PHCC for the
primary health care and prevention. Therefore, although
authors did not access records of parents (mothers), it was
considered that the parents’ (mothers’) health was regularly
monitored, and that expectant mothers attended prenatal
classes at the same PHCC. Also, this PHCC is situated in
an urban area and future studies including different clinics
in different cities or rural areas are strongly recommended.

CONCLUSION

An important moment in the lifelong program of oral
health care and preventive dentistry is certainly the first
dental visit, recommended to be undertaken around the
child’s sixth month of life but no later than its first birthday.
However, worldwide evidence shows that there is consider-
able time delay, which was also noticed in the presented
study. Nonetheless, the healthcare reform, conducted in
Serbia from 2005, focused on primary healthcare service
and emphasizing preventive measures versus curative ones,
contributed, at least partially, to some notable changes: the
time for the first dental visit was changed from the third
and the forth (dominant in the 2006-2010 period) to the
first year of life (2011-2016), followed by a significant
increase of the dental check-up as the main reason for the
first dental visit (from 53.8% to 80.1%). However, even
though considerable progress has been made, further
strengthening of the partnership between medical and
dental professionals through more organized prevention,
promotion, and education programs are needed in Serbia in
order to introduce early dental visits as a common, routine
medical appointment.
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ana noceta CTOMatonory — KomnapatuBHa aHa/in3a ABa Y3aCTOMHa

neToroAullba nepuoaa

Jywka bnarojesuh'?, Jbybuua Masnosuh-TpndyHosunh?, Munnua LLnnosay', cupopa Hewkosuh'?, Carba Byjkos'?,

bojaH MeTpoBuh'?

'YHusep3uTet y HoBom Capy, MegnumHckn dakyntet, Hosu Cag, Cpbuja;
2KnuHuika 3a ctomatonorujy BojsoguHe, Oferbetbe aeuje 1 npeBeHTrBHE cTomatonoruje, Hosu Cag, Cpbuja;

*[lom 3apaeba Hosu Cag, Hoeu Cag, Cpbuja

CAMETAK

YBoa/Liwm Y unsby ouyBara OpanHor 3apaBiba BEOMa je BaxHa
npBa noceta CTOMaToJOry, Koja je mpenopyyeHa Aa ce 06asu
n3meby LwecTor 1 BaHaecTor MeceLia X1BoTa feTeTa. Nogaum
13 Lenor cBeTa yKa3syjy Aa ce npBa noceta AeLasa KacHuje.
Linmb oBor paga je 6110 aa aHanvsvpa Kapaktepuctmke npee
noceTe CTOMaToJIOry U NPOMeHe nocine pepopmu y 3ApaBCTBY.
MeTtoge PeTpocneKT/BHO Cy aHanM3MpaHu nogaLu o y3pacrty
1 pa3nory npBe nocete ctomatonory 270 gele Koja cy nocehu-
BaJla UCTOr CTOMaTosora u neaujatpa y [lomy 3apasba Hosu
Cap o 2006. go 2015. roguHe.

Pesyntatu Y nepuogy og 2006. 1o 2010. roanHe AOMUHAHTaH
y3pacT y Kome Cy fieLia NpBU NyT npernefaHa je 6vio usmehy Tpu

Srp Arh Celok Lek. 2019 Mar-Apr;147(3-4):148-151

1 YyeTnpw roguHe (45,8%), a pasnor je 61o PyTUHCKM CTOMATO-
nowkwu nperneg (53,8%). Y nepuogy og 2011. go 2015. roguHe
BehrHa nocerta je o6aBsbeHa y NPBOj roauHW xmeoTa (31,1%), a
pasnor je Takohe 6vo ctomatosnolwku nperneq (80,1%).
3akrby4ak Y nocmaTpaHuM nepuopuma je nprmeTaH 3HaTaH
Hanpepfak y y3pacTty y Kome cy fela folna y npBy NoceTy
CTOMATOJIOry, KOju Ce AOTOANO 3axBasbyjyhu 3ApaBCTBEHNM
pedopmama 1 No6OsbLIAHUM MPEBEHTVBHM MEPaMa, Kao 1
60sb0j KOMYHVKaumju n3mehy poguTterba, negujatapa u 13ab-
paHVX CTOMaTosora.

KmbyuHe peun: kapujec; noceta CTOMaTosnory; mpomMoLvja opan-
HOT 3ApaBsba

www.srpskiarhiv.rs
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SUMMARY

Introduction/Objective Class Ill malocclusion is a sagittal intermaxillary disproportion with dominant
presence of mandible. Apart from primary sagittal, anomalies in vertical face dimension can also be pres-
ent. The aim of this study is to evaluate vertical facial disproportions in the skeletal Class Ill malocclusion
in stage of mixed dentition, in order to better plan its early therapy.

Methods In total 100 children were randomly selected and divided according to cephalometric analyzes
in the two equal groups: Group 1 (experimental group) - skeletal Class Il malocclusion (n = 50) and Group
2 (control group) - skeletal Class | (n = 50). The groups were further divided into three subgroups accord-
ing to the age and gender of the children. Vertical craniofacial proportions were measured by anterior
(upper, lower and total) and posterior facial height and their proportion. The values were statistically
analyzed (p < 0.05).

Results Upper anterior, lower anterior, total anterior and posterior facial height, proportion between
lower and total anterior facial height, and proportion of posterior to total anterior facial height did not
have a significant difference among children with Class | and Class Ill malocclusions. Upper anterior facial
height proportional to total anterior facial height was statistically significant greater in experimental
group when compared to control. Significant gender dimorphism was noted among the same subgroups.
Conclusion Vertical craniofacial proportions in children with Class Ill malocclusion in stage of mixed
dentition was not significantly changed. This finding leaves room for the successful application of early,
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individually planned orthodontic therapy.
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INTRODUCTION

Class IIT malocclusion is defined as a heterog-
enous group of skeletal and dental anomalies of
intermaxillary relationships, mainly in sagittal
dimension. Combination of these anomalies
in facial morphology is resulting in dominant
presence of the mandible. Beside primary sagittal
intermaxillary disharmony, anomalies in vertical
dimension could also be present, causing the
specific “long face” or “short face” morphology.
Vertical facial type, defined by viscerocranium
type and direction of rotation to cranial base, is
the most responsible (apart from genetic) for
Class III malocclusion. Vertical facial height
is directly depending on mutual relations of
jaws’ bones to cranial structures. Therefore,
malocclusions are considered developmental
anomalies that are the result of a specific devel-
opment. That is the reason why they are having
a full clinical appearance only when craniofacial
growth is over.

Linear parameters for facial analysis varied
according to age, gender, ethnic race and other
characteristics. That is the reason why propor-
tions among linear parameters are having greater
importance in practice.

The cephalometric analysis proposed by
Johnson, which represents an addition to Wy-
lie’s analysis, suggested that the relationships in
anterior facial height can be considered normal
if upper segment of anterior facial height is 45%
of total anterior height, and if lower is 55%.

Jarabak’s, which is based on the Bjork’s cepha-
lometric analysis, suggested that the relationship
between anterior and posterior facial height
should be 62-65% of anterior facial height. If
that relationship is bigger than 65%, facial growth
is determined by anterior rotation-convergent
type of growth, which will probably lead to the
development of the “short face” or deep bite. If
the relationship is lower than 62%, it will cause
a backward rotation-divergent type, leading to
“long face” and open bite [1].

Estimation of the facial height in Class III
malocclusion is having a huge practical impor-
tance in early prediction of the therapy success.
Hyperdivergent growth type, determined by
lower values of this proportion (“long face”) is,
according to many authors, considered to be a
bad prognostic sign in the therapy outcome [2].
This fact is very important when therapy plan
for Class III malocclusion is made, and should
be considered mandatory (keeping in mind a
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Table 1. The measurements of this study and the result of subgroup comparison

The measurements G Subgroup X+SD
roup p
parameters years Male Female
a/6-7.11 51.50 + 4.28 49.17 +1.60 0.29NS
1 b/ 8-9.11 4917 +3.57 52.17 £ 4.63 1.00 NS
Upper c/10-12 53.22+3.42 53.29+1.98 0.79NS
anterior facial height
NSna a/6-7.11 49.67 +0.58 48.75+1.50 0.27 NS
2 b/ 8-9.11 52.46 + 2.54 51.08 +2.63 0.37 NS
c/10-12 53.64+2.11 53.25+3.28 0.59 NS
a/6-7.11 65.00 +5.57 62.00 + 3.41 0.94 NS
1 b/ 8-9.11 65.50 + 2.80 63.33 +4.85 0.32NS
Lower o ¢/ 10-12 67.56 = 4.56 66.14 +3.76 0.56 NS
anterior facial height
SnaMe al6-7.11 65.00 + 5.57 66.25 + 4.35 0.86 NS
2 b/ 8-9.11 66.00 + 3.07 62.39 +3.10 0.01%*
c/10-12 67.64 + 3.44 63.13+4.64 0.02*
a/6-7.11 113.33+8.12 111.60 + 5.32 0.78 NS
1 b/ 8-9.11 117.10 + 4.84 11550 +8.13 0.32NS
Total o c/10-12 120.78 +6.26 119.43 +4.24 0.75 NS
anterior facial height
NMe a/6-7.11 114.67 + 5.69 115.00 + 4.97 1.00 NS
2 b/ 8-9.11 118.46 +4.16 113.46 + 4.70 0.02*
¢/ 10-12 121.27 +4.54 116.38 + 4.31 0.05%
a/6-7.11 69.50 + 5.54 67.00 +3.52 0.47 NS
1 b/ 8-9.11 75.30 + 4.64 73.00 + 6.81 0.32NS
Posterior ¢/ 10-12 77.67 +8.22 75.86 + 5.05 0.83 NS
facial height
SGo al6-7.11 7433 +5.69 71.75+4.92 0.48 NS
2 b/ 8-9.11 76.36 +7.06 69.39 *6.25 0.02*
c/10-12 74.82+4.12 72.38+5.98 0.51NS

NS - p > 0.05 - not significant;
*p < 0.05 - significant;
**p < 0.01 - highly significant, Mann-Whitney, Wilcoxon test

complex combination of genetic and environmental fac-
tors). Early therapy should be considered as “the focus” of
orthodontic therapy. This can be the ideal time to eliminate
bad habits, such as thumb sucking, mouth breathing, en-
larged adenoid vegetation, just to name a few. The benefit of
orthodontic prevention is wide, having in mind a potential
to self-correct an open bite, malocclusion Class III, incisal
overbite [3, 4]. Later, intrusion of the molars with mini
implants showed satisfying results in the therapy of closing
the open bite (better results obtained in adolescents than
in adults, which is in accordance with previously published
studies [5, 6].

METHODS

This study included children with skeletal Class I and III,
in stage of mixed dentition, aged 6-12 years, both sexes,
that have never undergone any orthodontic treatment
before. This study did not include children with congenital
anomalies, clefts and hypodontia. To all participants, gna-
thometric analyses of the dental casts were done. Further,
panoramic radiographs and lateral cephalometric radio-
grams (natural position of the head with lateral teeth in
maximal intercuspation) were analyzed. According to the
cephalometric and gnathometric analyses, participants
(n = 100) were divided into two groups: first (experimental)
group (n = 50) included children with Class III maloc-
clusion with negative overjet (OJ) and angle of sagittal
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Figure 1. Angular cephalometric measurements for selection into
groups used in the study: SNA — angle of sagittal maxillary position in
relation to the cranial base anterior; SNB - angle of sagittal mandibular
position in relation to the cranial base anterior; ANB - angle of sagittal
intermaxillary relationship

intermaxillary relationship ANB < 0° (Figure 1). Second
(control) group (n = 50) included children with Class I
with normal OJ and normal values of sella-nasion—point
angles SNA = 80-82°, SNB = 78-80° and point-nasion-B
point angle ANB = 2-4° (Figure 1). On lateral cephalo-
metric radiograms face length was determined by linear
parameters such as upper anterior, lower anterior, total
anterior and posterior facial height (NSna, SnaMe, NMe

www.srpskiarhiv.rs ‘
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Figure 2. Cephalometric landmarks and linear measurements for as-
sessment facial height: S - sella - the center of sella turcica; N — nasion
- the most anterior limit of suture nasofrontalis; Me — menton - the
lowermost point on the shadow of the mandibular symphysis; Go -
gonion — the most outward point on the angle formed by the junc-
tion of the ramus and body of the mandible on its posterior, inferior
aspect; Sna - spina nasalis anterior — the apex of the anterior nasal
spine; NSna — upper anterior facial height; SnaMe - lower anterior facial
height; Nme - total anterior facial height; Sgo — posterior facial height
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Figure 3. Distribution of respondents in subgroups according to gen-
der and age in Group 1 (experimental group); a - subgroup; age: 6-7
years and 11 months; b — subgroup; age: 8-9 years and 11 months;
c - subgroup; age: 10-12 years
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Figure 4. Distribution of respondents in subgroups according to
gender and age in Group 2 (control group); a — subgroup; age: 6-7
years and 11 months; b - subgroup; age: 8-9 years and 11 months;
c - subgroup; age: 10-12 years
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and SGo) and their proportion NSna/NMe, SnaMe/NMe,
SGo/NMe (Table 1, Figure 2).

Mean age of the participants in the experimental group
was eight years and nine months, and in control group nine
years and three months. The participants from both groups
were further divided in the subgroups according to the sex
(F =25, M = 25) and age (Figure 3, 4):

a — subgroup; age: 6-7 years and 11 months;

b - subgroup; age: 8-9 years and 11 months;

¢ - subgroup; age: 10-12 years.

In order to detect significant differences between groups,
Multiple comparisons and Brown-Forsythe test were used,
and to access significant difference among patients related
to gender and age, Mann-Whitney and Wilcoxon’s tests
were used. A 95% confidence level (p < 0.05) was considered
statistically significant, while a 99% confidence level was
considered highly statistically significant.

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

RESULTS

The upper anterior facial height for the participants from
the Group 1 were 46-72 mm (mean height: 51.96 mm).
These values were with no significant difference between
genders in the same age subgroups (p > 0.05). The upper
anterior facial height for the participants from the Group
2 were 47-58 mm (mean height: 52.02 mm). These values
were with no significant difference between genders in
the same age subgroups (p > 0.05) and with no significant
difference compared to Group 1 (p > 0.05).

The lower anterior facial height for the participants from
Group 1 were 53-74 mm (mean height: 64.58 mm). These
values were with no significant difference between genders
in the same age subgroups (p > 0.05). Lower anterior facial
height for the participants from Group 2 were 56-76 mm
(mean height: 64.92 mm). These values were with no signifi-
cant difference compared to Group 1 (p > 0.05). Statistical
significance between gender was noted in the middle (b)
and the oldest (c) age subgroup (p < 0.01, p < 0.05).

Total anterior facial height for the participants from
Group 1 were 103-131 mm (mean height: 116.69 mm).
These values were with no significant difference between
genders in the same age subgroups (p > 0.05). Total ante-
rior facial height for the participants from Group 2 were
105-132 mm (mean height: 116.94 mm). Statistical sig-
nificance between gender was noted in middle (b) and the
oldest (c) age subgroup (p < 0.05) and with no significant
difference compared to Group 1 (p > 0.05).

The posterior facial height for the participants from
Group 1 was 60-94 mm (mean height: 73.56 mm). Even
though these values were of huge range; from 67 mm
in female participants in the youngest (a) subgroup, to
77.67 mm in male participants in the oldest (c) age sub-
group, there was no significant difference between genders
in the same age subgroups (p > 0.05). Posterior facial height
for the participants from Group 2 were 59-92 mm (mean
height: 73.08 mm). These values were with no significant
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difference compared to Group 1 (p > 0.05). Significance
among sexes was noted only in the middle (b) age subgroup
(p £0.05), where lowest value was 69.39 mm and highest
value was 76.36 mm for males.

The proportion between upper and total anterior facial
height for the participants in Group 1 was in range 40.98
to 48.54 (mean value: 44.9). Significance among sexes was
noted only in the youngest (a) age subgroup (p < 0.01).
Proportion between upper and total anterior facial height
for the participants in Group 2 were in range 40.68-50.88
(mean value: 44.50). These values were with no significant
difference between genders in the same age subgroups
(p > 0.05), but were highly significant compared to Group
1 (p <0.05).

The proportion between lower and total anterior fa-
cial height for the participants in Group 1 were in range
51.46-63.93 (mean value: 55.54). Significance among
gender was noted only in the youngest (a) age subgroup
(p £0.01). The proportion between upper and total anterior
facial height for the participants in Group 2 were in range
49.12-59.32 (mean value: 55.50). These values were with
no significant difference between genders in the same age
subgroups (p > 0.05), and with no significant difference
compared to Group 1 (p > 0.05).

Values for the proportion of posterior to anterior fa-
cial height in the Group 1 were in range of 50.42-73.73
(mean value: 63.16). These values were with no significant
difference between genders in the same age subgroups
(p > 0.05). Values for the proportion of posterior to ante-
rior facial height in Group 2 were in range of 51.75-74.80
(mean value: 62.51). These values were with no significant
difference between genders in the same age subgroups
(p > 0.05), and with no significant difference compared
to group 1 (p > 0.05).

DISCUSSION

Etiology of Class III malocclusions is multifactorial, which
includes genetic, environmental factors, static and func-
tional muscle factors, as well as individual growth [3, 4].
Many studies investigated sagittal, vertical and transver-
sal changes during growth of the children with Class III
malocclusion [7, 8, 9]. The facial growth pattern (anterior
or posterior rotation) can lead to vertical craniofacial
disproportions, i.e. deep or open bite, but it also affects
the sagittal relationship between the jaws and can cause
potential disproportions in that plane. Also, there are some
studies that have investigated the relationship between
the position of the cervical vertebrae and the vertical
craniofacial traits [10, 11]. Modern point of view states
that the development is related to the presence of dimen-
sional proportions among specific anatomic structures
and change of these proportions during growth. The head
bones during growth are making a bone mass, rotating
and changing in all three dimensions [11]. At imbalanced
growth, anterior rotation can dominate causing horizontal
growth type with tendency of deep bite growth. Present
combination of the facial bones growth types, together
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with the growth of accompanied surrounding structures,
affects type of the whole face, that can encourage or dis-
courage Class IIT malocclusion and wide morphologic
variation of it [12, 13].

Elis et al. [14] compared patients with Class IIT maloc-
clusion with an open bite and patients with Class IIT mal-
occlusion without an open bite, while Jacobson et al. [15]
defined subclassification of Class III malocclusion of the
two big groups according to vertical dimension of the face-
divergent and convergent. In order to define the model of
vertical growth of the face bones, that will determine their
mutual relation to cranial structures, defining a vertical
dimension of the face using angular and linear parameters.

The vertical dimension of the face is largely determined
by the position of the mandible. Angle of shaft growth
(SGnFH), the angle indicating the direction of the mandible
growth relative to the cranial base (NSGn) and Y axis of
the face (SGn) are parameters that show the mandibular
growth model. Their values can be significantly reduced
in Class III malocclusions [16].

For the estimation of the vertical facial height, it is
very important to determine vertical direction of maxilla
to cranial structures [16—19]. Shuster et al. [20] con-
firmed the importance of this parameter in children with
Class III malocclusion in assessing the need for future
orthodontic-surgical therapy. Analysis of angle indicator
vertical intermaxillary relationships (B angle) in Syrian
children with Class III malocclusion demonstrated statis-
tically great value of this angle in comparison with Class
I malocclusion [21], while Kerr et al. [22] on Michigan
children demonstrated statistically lower value of this
angle in children with Class III malocclusion. Contrary,
Chang et al. [16] did not find a difference in the value of
this angle in Class III malocclusion children with mixed
dentition when compared to Class I malocclusion. Results
of this study related to values of segmental anterior facial
height (upper-NSna, lower-SnaMe and total-NMe) were
not significantly different in children with Class I and III
malocclusion (Figure 5-8). Chang et al. [16] analyzed these
values in children with Class III malocclusion with mixed
dentition and demonstrated the presence of significantly
lesser lower anterior facial height than in Class I maloc-
clusion, while values of upper and total anterior facial
height did not vary significantly.

In participants of different gender in the same age sub-
groups, statistically significant difference was demonstrated
only for values of lower and total anterior facial height in
the middle and the oldest control subgroup. This finding
demonstrates that male children with normal skeletal rela-
tionship, from the age of eight have lower and, consequently,
total anterior facial height greater than female children.
These results are in accordance with results obtained by
Drevensek et al. [23], who demonstrated similar results
on Slovenian children in the stage of mixed dentition with
good occlusion (estimated by Eismann method). Their
study, just like ours, demonstrated greater total anterior
facial height in male children, but unlike our results, they
did not show a difference among children with early and
late mixed dentition.
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Study by Wu et al. [24] on 12-year old Chinese and
Caucasian children with normal occlusion (according to
McNamara standards) demonstrated a significant sex and
ethnical determination of anterior facial height. Further,
the results also demonstrated significantly greater lower
anterior facial height in male children in both ethnic groups.
Longitudinal study on European children with Class I
malocclusion, aged 6-18 years demonstrated significantly
greater upper anterior facial heights in males after the age of
14, and after the age of 16 lower, as well [25]. Similar study
on children aged 10-14 years, that discussed the dynamic
of longitudinal and transversal facial growth in that period,
also indicated more intensive longitudinal and transversal
growth in males than in females, with peak growth at the
age of 12-14 years for males and 10-12 years for females.
Same study demonstrated greater intensity of longitudinal
growth, when compared to transversal, in this period for
both sexes [26].

In our study, no statistical significance in anterior facial
height had been observed among the children with Class
III malocclusion in both sexes in the same age subgroups.

‘ DOI: https://doi.org/10.2298/SARH180319041S

Figure 6. The parameter values for lower
anterior facial height (SnaMe); Group 1 - ex-
perimental group; Group 2 - control group

Figure 7. The parameter values for total ante-
rior facial height (Nme); Group 1 - experimen-
tal group; Group 2 - control group

Interestingly, the results of Baccetti et al. [19] on the Cau-
casian children with Class III malocclusion (aged 6-8
years) demonstrated that in eight-year-old males, lower
anterior facial height was significantly greater (seen for the
first time). This phenomenon will last until the age of 10,
until what time the length shall be equalized (at 11 and 12
years), and after the age of 13, significantly greater lower and
upper anterior facial height were observed in males [27].

Comparing children with Class I and Class III maloc-
clusions, mean values of the posterior and anterior facial
height were with no statistical significance. Difference in
the values of the posterior facial height in both sexes was
significant just in the middle (b) age subgroup, wherein
males had a significantly greater height of this parameter
than females. This finding was in accordance with previ-
ously published studies, where children with Class III
malocclusion were not with significant mean values of
the posterior facial height among sexes in the same age
subgroups [23].

The upper facial height proportional to the total ante-
rior facial height (NSna/NMe) was statistically significant
greater in experimental group when compared to control.
Proportion between lower and total anterior facial height
(Sna/NMe) and proportion of posterior to anterior facial
height (SGo/NMe) did not have a significant difference
among children with Class I and Class III malocclusions
(Figure 9, 10, 11). The results of the longitudinal study
on 8-14-year-old Japanese females with Class IIT maloc-
clusion demonstrated that 8-10 year old females had no
changes in SGo/NMe values compared to Class I values,
while 12 and 14 year olds had significantly higher value
than in Class I [27].

Results of our study defined that SGo/NMe proportion
did not have a significant difference among genders in the
same age subgroups, which is an accordance with results of
Drevensek et al. [23]. In our study, difference according to
the genders was noticed in the youngest (a) age subgroup
of the children with Class III malocclusion only. Gender
dimorphism in facial height was consider natural and is in
accordance with all available studies up to date.
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Table 2. The proportions of measurements of this study and the result of subgroup comparison

The measurements Group Subgroup X+SD 0
parameters years Male Female

a/6-7.11 45.41+0.76 44.25+0.72 0.01%*
1 b/ 8-9.11 44,04 +1.88 4516 +2.15 0.20 NS
Proportional relationship c/10-12 44,08 +2.06 44.64 +1.68 0.49 NS
NSna/NMe a/6-7.11 43.38 £2.07 4243 +1.61 0.48 NS
2 b/ 8-9.11 4429 +157 4502+ 1.45 0.24 NS
c/10-12 4424 +1.33 4579 +2.85 0.19 NS
a/6-7.11 54.59 + 0.76 55.75+0.72 0.01%*
1 b/ 8-9.11 55.96 + 1.88 54.84+2.15 0.20 NS
Proportional relationship c/10-12 56.65 + 3.38 55.36 + 1.68 0.43 NS
SnaMe/NMe a/6-7.11 56.62 = 2.07 57.57 £1.61 0.48 NS
2 b/ 8-9.11 55.71+ 157 54.98 + 1.44 0.24 NS
c/10-12 55.76 + 1.33 54.21 +2.85 0.19 NS
a/6-7.11 61.39 + 3.86 60.28 + 2.24 1.00 NS
) o 1 b/ 8-9.11 64.32+3.24 63.36 + 6.00 0.69 NS
zg’gfl\m"e"a' relationship ¢/10-12 64.41 +4.71 63.56 + 4.48 0.56 NS
5 a/6-7.11 64.94 +6.10 62.36 +2.15 0.72 NS
b/ 8-9.11 64.41 + 4.60 61.13 +4.49 0.12NS

Drevensek et al. [23] demonstrated interesting finding
that gender dimorphism is frequently seen in children with
normal intermaxillary relationship, especially in older sub-
groups, where male participants had greater linear heights
of lower and total anterior face, while middle and older age
subgroups had even greater posterior heights. In children
with Class III malocclusion, gender dimorphism was seen
only in youngest age subgroup, where male participants had
a significantly greater upper facial height in proportion to
total anterior height (Table 2).

Diversity of opinion on parameters values of cephalo-
metric characteristics of skeletal Class III are supposed to
be the expression of the ethnic composition of the groups
studied. As previously stated, hyperdivergent growth type,
determined by lower values of SGo/NMe proportion (“long
face”) is, according to many authors, considered a bad
prognostic sign in the therapy outcome [2]. In our study,
we defined the mean values of proportional SGo/NMe

Srp Arh Celok Lek. 2019 Mar-Apr;147(3-4):152-159

relationships that were in normal range for children with
class I1I malocclusion. However, the vertical proportions of
the face are to change during growth. These changes depend
on the model for the growth of the face. One of the most
valid indicators of the growth model is the Bjork polygon.
In the study by Stojanovi¢ [28] on Serbian children with the
I1T skeletal class, the average value of this parameter from
395° + 7.97 points to a favorable growth model for most
respondents. Such findings leave room for the successful
application of early orthodontic therapy, which must be
individually planned.

CONCLUSION
The face estimation in Class III malocclusion, especially
proportional relationship between the anterior and posterior

facial height, that defines growth convergention has a great
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practical importance in the therapy plan of Class III maloc-
clusion. Since values of proportional relationship SGo/NMe
were in normal range for these children, we concluded that
there is a great importance of early therapy for the Class
IIT malocclusion. This finding should definitely be used
in modern concept of individually planned orthodontic
therapy for optimal therapy outcome.
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BeptukanHe paumjanHe aucnponopumje Kopa aeue ca lll ckenetHom Knacom

3neHka CtojaHoBuh', JacMuHa Munuh?, Bepuua Masnnh3#

'BojHoMepaMUMHCKa akapemuja, Cyxx6a opToneauje Bunuua, beorpag, Cpbuja;

*Cromatonowku pakynter, MaHueso, Cpbuja;

3YHuBep3uTeT y barboj Nlyum, MegnunHckm dakyntet, Kateapa 3a napogoHTonorvjy 1 opanHy Mmeauuumhy, batba Jlyka, Peny6nuka Cprncka,

bocHa n XepuerosuHa;

*J3Y 3aBop 3a ctomatonorujy, Cnyx6a 3a napogoHTonorujy 1 opanHy meguumHy, barba Jlyka, Peny6nuka Cprcka, bocHa n XepLerosuHa

CAMETAK

YBop/LUnm Manoknysuja lll ckeneTHe Knace je carutantu mehy-
BUMYHY HECKNAfA Ca [OMUHAHTHVIM U3rNefOM o€ BUKLE.
Y3 npumapHe carmtanHe, MOry NocTojaTvi U HeMPaBWITHOCTA Y
BEPTMKaNHOj AMMeH3unju nuua. Linmb ose cTyauje je npoueHa
BEPTUKANHMX gucnponopuumja nuua kog manoknysuje Il cke-
neTHe Knace y oba MeLIoB1Te AEHTULMjE Paau yCrewHujer
nnaHvpama tbeHe paHe Tepanuje.

Metope CnyyajHum n3bopom ogabpaHo je 100 AeLle, Koja cy no-
Je/beHa npema pesyntatuma KedanomeTpujcke aHanuse y se
jegHake rpyne: 1. rpyna (ekcnepumeHTanHa) - ca lll ckenetHom
Knacom (n = 50) n 2. rpyna (KoHTposHa) — ca | ckeneTHOM Knacom
(n=50). Tpyne cy parbe nopesbeHe y No TpU NOArpyne npema
CTapocTu v nosy. BeptukanHe kpaHuodauwujanHe nponopuuje
oppehuBaHe cy Meperem Npeate (roprbe, AoHE 1 YKYNHe) 1
3afjtbe BUCUHE ML U hUXO0BUX Nponopumja. BpegHoctn cy
CTaTUCTNYKKM 0bpaheHe (p < 0,05).
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PesynTtatm [opra npefma, Aomwa npefma, YKynHa npeatba
1 3aAHa BUCUHA NMLa, Nponopumja n3mehy fome 1 ToTanHe
npenke BUCHHE LA, Kao 1 nponopumja nsmehy 3aghe un
npegHe yKyrnHe BUCUHE 1L, HUCY Ce CTaTUCTUYKM 3HaYaj-
HO pa3nukosane kog geue ca | n lll ckenetHom Knacom. lopra
npeAHa BUCVHA Nl MPONOPLMOHANHO YKYMHOj NpeaH0j BU-
CUHW NLa CTaTUCTUYKN je 3HauajHo Beha y eKcnepuMeHTanHoj
rpynu y ofHOCY Ha KOHTPOJHY. YTBphHeHa je 3HauyajHOCT poaHe
pasnuke n3mehy NCTHX CTapOCHUX NOArpyna.

3akspyyak BeptukanHe kpaHnodaumjanHe nponopumje Kog,
peue ca lll ckeneTHom Knacom y fo6a MeLwoBuUTe AeHTHLnje
Hycy 6UTHO HapylueHe. OBaKaB Hana3 ocTaB/ba MPOCTOpPa 3a
yCreLHy NpYMeHy paHe, UHAVBUAYANHO MiaHpaHe OPTOAOHT-
cKe Tepanuje.

KrbyuHe peun: manoknysuja lll ckeneTHe Knace; melosuTta
AeHTULMja; BUCUHA NNLA; POfHA pa3fnKa
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suspected ciliopathies
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SUMMARY

Introduction/Objective Dysfunction of the axonemal structure leads to ciliopathies. Sensory and mo-
tile ciliopathies have been associated with numerous pediatric diseases, including respiratory diseases.
Primary ciliary dyskinesia (PCD) is ciliopathy linked to the dysfunction of motile cilia. Motile ciliary dys-
function in childhood leads to chronic rhinosinusitis, persistent cough, neonatal respiratory distress,
bronchiectasis, and situs inversus (SI) have 50% of patients. These symptoms are common among pediatric
lung diseases, which additionally makes it difficult to establish the accurate diagnosis. The aim of the
study was to point out the significance of genomic profiling for patients with suspected ciliopathies
and to design a strategy for genomic analysis relevant for differential diagnosis of lung disease patients
with suspected ciliopathies.

Methods We conducted a bioinformatic analysis of data generated by New Generation Sequencing (NGS)
approach of 21 patients with final or suspected diagnosis of PCD. It was analyzed 93 genes: 29 PCD genes,
45 genes related to individual symptoms of lung diseases, and 19 genes related to sensory ciliopathies.
Results The algorithm we have designed, enabled us to establish the clinical and genetic diagnosis for
17/21 (80.95%) patients, among which 11/21 (52.38%) were PCD patients. In 3/21 (14.28%) patients
we detected monoallelic variants in PCD disease-causing genes. In 6/21 (28.57%) patients, variants in
genes for other pulmonary diseases were detected, and for one patient, genetic background of disease
remained unclear.

Conclusion An improved strategy for easier and faster establishment of final diagnosis of ciliopathies is
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mandatory and includes both, clinical and genetic confirmation of disease.
Keywords: pediatric lung disease; ciliopathies; PCD; NGS; genomic testing

INTRODUCTION

Aberrant function of the axonemal structure
has been related to the class of disorders col-
lectively known as “ciliopathies” which includes
primary ciliary dyskinesia (PCD), Alstrom syn-
drome, Bardet-Biedl syndrome, Joubert syn-
drome, nephronophthisis polycystic kidney
disease, polycystic liver disease, Meckel-Gruber
syndrome, hydrocephalus, Jeune syndrome,
and laterality defects [1-4]. PCD was the first
disease associated with the aberrant function
of motile cilia.

Primary ciliary dyskinesia [PCD (MIM
244400)] is a very clinically and genetically di-
verse group of disorders with aberrant ciliary
motility resulting in respiratory tract disease.
Tannaccone et al. [5] found that the disease is
inherited in autosomal recessive or X-linked
manner. Lucas et al. [6] found that aberrant
ciliary function in infancy leads to neonatal
respiratory distress in term infants, wet cough,
chronic rhinosinusitis, hearing impairment,
bronchiectasis, and about 50% of patients have
situs inversus (SI). Noone et al. [7] proposed an
explanation for the association between PCD

and SI, that the normal function of cilia plays
a role in regular organ orientation, whereas
orientation of the organs in PCD is a random
event due to abnormal function of cilia in early
embryonic development. Although the diag-
nosis of PCD is much easier when abnormal
placement of the internal organs is present, SI
also can mislead physicians to suppose that
patient has PCD, which does not have to be
correct since SI is common within ciliopathies,
can be isolated (without ciliary dysfunction), or
can be an unusual state of cystic fibrosis (CF)
[7, 8]. In the recent study, Driscoll et al. [9] de-
scribed that bronchiectasis was reported in 37%
of patients with autosomal-dominant polycystic
kidney disease as a consequence of sensory cilia
dysfunction. Morini et al. [10] said that, similar
to cystic fibrosis, in the early years of life, an
infant with ciliopathy may be undernourished,
which makes the diagnosis a challenge.

The aim of our study was to point out the
significance of genomic profiling for differen-
tial diagnosis of patients with comprehensive
or partial clinical presentation of PCD, using
next-generation sequencing (NGS) approach.
This approach allows us to analyze causative
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and candidate PCD genes, but also genes involved in other
pediatric lung diseases with clinical presentation similar
to PCD, and to establish the correct diagnosis. We also
wanted to design a strategy for genomic testing relevant
for differential diagnosis of pediatric lung disease patients
with suspected ciliopathies.

METHODS

Written informed consent was obtained from all partici-
pants and the study protocol was approved by the Eth-
ics Committee of the Dr Vukan Cupi¢ Mother and Child
Health Care Institute of Serbia in Belgrade, Serbia, and has,
therefore, been performed in accordance with the stan-
dards lain down in the 1964 Helsinki Declaration and its
later amendments. All patients were physically examined
and in all of them ciliopathy was detected using optical
microscopy. The samples were referred to the Institute of
Molecular Genetics and Genetic Engineering for genetic
profiling of clinically suspected ciliopathy.

Diagnostic work up

We conducted genetic analysis of 29 (21 previously report-
ed) subjects from 18 unrelated families of Serbian descent.
Subjects with two or more clinical symptoms of PCD, as
well as their relatives were included in this study. PCD di-
agnosis was made based on the clinical symptoms such as:
chronic sinusitis, neonatal respiratory distress, bronchiec-
tasis, recurrent pneumonia, SI, cilia motility, infertility, and
all patients were treated at the Mother and Child Health
Care Institute. Nasal cells sampled by nasal brushing pro-
cedure were used to examine cilia motility using optical
microscope. Absence of CF was verified by analysis of the
presence for Pseudomonas aeruginosa and sweat chloride
test. The control group for candidate disease-causing vari-
ants detected using NGS approach, consisted of in-house
collection of 69 subjects from general population of Serbia
sequenced by NGS methodology.

Genomic analysis

Genomic DNA obtained from 29 subjects (21 patients,
two siblings and six parents) was isolated from peripheral
blood by QIAampDNA Mini Kit (Qiagen GmbH, Hilden,
Germany). Qubit 3.0 fluorimeter (Invitrogen, Carlsbad,
CA, USA) was used for measuring the quality and quantity
of isolated DNA. Qubit dsDNA HS (Invitrogen) Assay Kit
with range of 0.2-100 ng was used. Patients were analyzed
by the NGS approach using Clinical-Exome Sequencing
TruSight One Gene Panel (Illumina, San Diego, CA, USA).
The relatives were analyzed only for detected gene variants
in probands by direct Sanger sequencing.

A gene selection strategy and variant filtering

To identify the mutational profile involved in the patho-
genesis of PCD, we analyzed disease-associated genes
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according to the Online Mendelian Inheritance in Man
(OMIM). We also searched PubMed for studies describ-
ing clinical symptoms and genetic background of PCD
patients. The first search implied the following terms:
“primary ciliary dyskinesia,” “immotile cilia syndrome,”
“ciliary motility disorders,” “Kartagener syndrome,” “ab-

» <«

normalities in the ciliary ultrastructure,” “abnormalities
in the beating pattern,” “underlying genetic causes of the
ciliary dysfunction,” “genes encoding ODA components,”
“genes related to assembling of dynein arms,” “genes en-

»

coding radial spokes or CP component,” “genes encoding

» «

proteins of the N-DRC,” “genetic testing in PCD,” “novel
clinical phenotypes for PCD,” “male infertility in PCD,’
etc. Then, besides the genes described in the literature, we
added genes that are coding for proteins that participate
in protein-protein interactions with PCD disease-asso-
ciated proteins in accordance to String Interaction Net-
work (https://string-db.org/), and genes from the same
gene family as PCD disease-causing genes. So, the first step
of the analysis comprised 29 genes: (CCDC8, CCDC39,
CCDC40, CCDC50, CCDC88, CCDC103, DNAAFI
(LRRC50), DNAAF2 (KTU), DNAAF3, DNAII, DNAI2,
DNALI, DNAHI1, DNAH5, DNAH9, DNAH11, DYNCIHI,
HEATR2, HYDIN, LRRC6, NME1, NME8 (TXNDC3),
OFD1, RPGR, RSPH4A, RSPHY, SPAG16, SPAG17, and
TCTEI).

To identify mutational profile of patients in which we
didn't find variants in above listed genes, we analyzed genes
related to individual symptoms of the disease. We searched
on PubMed for the following terms: “bronchiectasis,”
“bronchiectasis causes,” “chronic cough,” “mucus produc-
tion,” “increased mucus secretion,” “CF bronchiectasis,”
“bronchiectasis without CE’ “respiratory distress in term
neonates,” “surfactant metabolism,” “highly expressed lung
proteins,” etc. We selected 45 genes for these symptoms
that were present in TruSight One Gene Panel: ABCA3,
ABCAI, ABCBI1, ABCC3, ABCA10, ABCB11, ABCC4,
ABCA12, ABCB4, ABCC6, ABCA13, ABCB6, ABCCS,
ABCA2, ABCB7, ABCCY9, ABCC1, ABCD1, ABCA4,
ABCCl11, ABCD4, ABCA7, ABCC2, ABCGI, ABCG2,
ABCGS5, ABCGS, CFTR, MUCI, MUCI13, MUC2, MU-
C3A, MUC4, MUC5B, MUC6, MUC7, SFTPA1, SFTPA2,
SFTPB, SFTPC, SFTPD, SCNN1A, SCNNIB, SCNNIG, and
SLC26A09.

The last group of analyzed genes in our genomic analy-
sis was related to sensory ciliopathies, present in TruSight
One Gene Panel, 19 genes in total: (BBSI, BBS2, BBS3,
BBS4, BBS5, BBS6, BBS7, BBS8, BBS9, BBIP10, KIF3A,
KIF3B, KAP, IFTA, IFTB, IFT43, IFT80, IFT122, and
TTC21B). The searching terms were as follows: “diseases
associated with ciliary dysfunction’, “ciliopathies”, “sensory
ciliopathies”

Also, all patients were analyzed for presence of homo-
zygous or compound heterozygous variants in CFTR gene
to exclude the possibility of CF as final diagnosis.

Overall, we have performed bioinformatic analysis of
93 genes (Table 1).
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Table 1. In-house designed list of genes related to pediatric lung diseases associated with ciliopathies; list of 93 genes identified on lllumina

Clinical-Exome Sequencing TruSight One Gene Panel

ABCA1 ABCB1 ABCC3 ABCG2 BBS5 CCDC50 | DNAH5 HYDIN KIF3B MUCé SCNN1 SFTPB
ABCA10 | ABCBT1 ABCC4 ABCG5 BBS6 CCDC8 DNAH9 IFT122 LRRC6 mucz SCNN1B SFTPC
ABCA12 ABCB4 ABCC6 ABCG8 BBS7 CCDC88 | DNAHT1 IFT43 Muci NMET SCNN1G SFTPD
ABCA13 ABCB6 ABCC8 BBIP10 BBS8 CFTR DNAIT IFT80 MUC13 NME8 SLC26A9 TCTE1

ABCA2 ABCB7 ABCC9 BBST BBS9 DNAAF1 DNAI2 IFTA Muc2 OFD1 SPAGT16 TTC21

ABCA3 ABCC1 ABCD1 BBS2 CCDC103 | DNAAF2 | DNAL1 IFTB MUC3A RPGR SPAG17

ABCA4 ABCC11 ABCD4 BBS3 CCDC39 | DNAAF3 | DYNCIH1 KAP MUC4 RSPH4A SFTPA1

ABCA7 ABCC2 ABCG1 BBS4 CCDC40 | DNAH1 HEATR2 KIF3A MUC5B RSPH9 SFTPA2

Bioinformatic analysis

Illumina Clinical-Exome Sequencing TruSight One Gene
Panel includes all known disease-associated genes de-
scribed in the OMIM database until 2013, designed to cov-
er all exons and flanking intronic regions of 4813 genes (~
62.000 exons). Illumina MiSeq machine was used to gener-
ate comprehensive genetic libraries. The software for data
analyzing gained using this approach was IlluminaVariant
Studio 2.0 and 3.0 (Illumina). After automatically annota-
tion of all samples, we have accessed to variant filtering.
Within this Illumina software there are numerous infor-
mation about the analyzed variant, such as genomic coor-
dinates, classifications, conservation scores, cDNA, CDS,
and protein positions, transcripts and consequences, but
also information about allele frequencies (1000 Genomes
and ExaC) and functional impact of variants (SIFT and
PolyPhen2). Only variants that had allele frequencies less
than 5%, predicted as damaging, and absent in 69 control
samples (TruSight One base), were further analyzed and
considered as candidate variants. If the analyzed genetic
variant had frequency > 5% in European population, but
wasn't detected in our control samples, and was predicted
as pathogenic, we took it into account. The databases used
to additionally determine candidate variants: VarSome
[which includes the databases: ClinVar, classification ac-
cording to American College of Medical Genetics and Ge-
nomics (ACMG)], gnomAD genomes, gnomAD exomes,
The Human Gene Mutation Database (HGMD), 1000 Ge-
nomes Project, dbSNP, Exome Aggregation Consortium
(ExaC), and Ensembl. Tools used for pathogenicity scoring
were: MutationTaster, Deleterious Annotation of Genetic
Variants Using Neural Networks (DANN), and Functional
Analysis through Hidden Markov Models (FATHMM-
MKL). The effects on protein level were examined with
in silico tools Provean, SIFT, and PolyPhen2.

RESULTS

Strategy for differential diagnosis of pediatric lung
disease patients with suspected ciliopathies

We have proposed an algorithm for differential diagno-
sis between PCD and other pediatric lung diseases with
similar clinical presentation (Figure 1). Clinical diagnosis
of PCD was the criterion for genomic profiling of the pa-

‘ DOI: https://doi.org/10.2298/SARH181012012A

tients, and it was established when a patient exhibited two
or more symptoms of the clinical presentation of PCD.

Using the NGS for analysis of 4813 genes, we generated
large libraries with approximately nine thousand variants per
patient. Overall, we have done bioinformatic analysis of 93
genes. First, we prioritized 29 PCD causative genes and can-
didate genes and established a diagnosis for 11/21 (52.38%)
patients from nine unrelated families. Than we expanded
our genomic analysis to 45 genes related to individual symp-
toms such as bronchiectasis, atopic asthma, sinusitis and
neonatal respiratory distress, and established the diagnosis
for 6/21 (28.57%) patients. Thus, total diagnostic rate in our
study reached 80.95%. The last group of analyzed genes were
19 genes related to sensory ciliopathies, but we weren't able
to detect homozygous, compound heterozygous or trans
allelic pathogenic variants and establish the diagnosis in the
remaining 4/21 (19.04%) patients. However, in 3/21 patients
we have found mono allelic pathogenic variants within PCD
disease-causing genes (14.28%). That resulted in only 1/21
(4.76%) patient, in whom the genetic background of the
disease remained unidentified.

Andelkovi¢ et al. [11] claimed that genes and variants
detected in PCD related genes in 11/21 patients, and mono
allelic variants detected in 3/21 patients were previously
reported. Among six patients with variants in genes related
to individual symptoms of the disease, three (50%) had
the same mutation in SCNNIA gene (NM_001159576.1,
. 1654T>C, p. Trp552Arg), in two out of three patients,
this gene variant was associated with gene variant in CFTR
gene (NM_000492.3, c. 3485G>A, p.Argl162Leu), while
in the third patient it was present in homozygous state.
In the remaining three patients, gene variants were de-
tected in heterozygous state in ABCA3 (NM_001089.2,
c.2125C>T, p.Arg709Trp), in homozygous state in SL-
C26A9 (NM_134325.2, ¢.514G>A, p.Vall72Met), and in
compound heterozygous state in MUC2 (NM_002457.2,
¢.5735G>T, p.Gly1918Val; c.8084T>G, p.Ile2683Ser) genes.
All variants were characterized as pathogenic, damaging
or deleterious according to various databases and in silico
prediction scores and tools, and had allele frequency less
than 5% in European population. Detected variants in
genes related to bronchiectasis, CF, neonatal respiratory
distress and asthma are listed in Table 2.

The algorithm we designed provided the mutation de-
tection rate of more than 95%. It also contributed to the
improvement of diagnosis rate from 52% (PCD patients)
to 81% (all analyzed patients).
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Table 2. Genetic variants detected in Serbian patients with pediatric lung diseases associated with ciliopathies (PCD patients not included);
all identified genetic variants were numbered based on cDNA reference sequences and as recommended by the Human Genome Variation

Bioinformatics analysis of NGS data of 21 pediatric patients

29 PCD related genes

“ 1 N\

Genetic confirmation of PCD |

52.38% with homozygous, compound
heterozygous or trans allelic variants

14.28% with mono
allelic variants in
PCD disease-
causing genes

| Unsolved patients |

47.61%

|

| Genetic analysis of genes related to individual symptoms of PCD

rd

Genetic confirmation of various lung diseases |

28.57% with final diagnosis

45 genes

{

I Unsolved patients I

4.76%

|

| Genetic analysis of genes related to sensory ciliopathies

4.76% still unsolved

19 genes

b

Diagnosis rate 80.95%

Mutation detection rate 95.23%

Figure 1. Proposed algorithm for differential diagnosis between PCD and other lung diseases with suspected
ciliopathies;
Candidates for genetic testing were patients with situs inversus totalis or other situs abnormalities, with both upper
and lower respiratory tract disease, history of unexplained neonatal respiratory distress, infertility in reproduc-
tive period, and imotility or abnormal cilia motility. Twenty-one patients had more than two above mentioned
symptoms and they were analyzed using TruSightOne panel. We have conducted bioinformatics analysis of NGS
data of all patients for presence of homozygous, compound heterozygous or trans allelic variants in 29 known
PCD disease-causing and candidate genes. After we had established the diagnosis of PCD for 11/21 52.38% of
patients, we extended our analysis on genes related to individual symptoms of the disease (45 genes), and genes
related to sensory ciliopathies (19 genes). We reached the mutation detection rate of 95% (20/21), and diagnosis
rate of 81% (17/21).

Society (http://www.hgvs.org/mutnomen)

Genetic variants VarI?olme ACMG
allele o . .
GENE dbSNP e e —— Type frequency | scoreb DANN SIFT Proveanc | PolyPhen2 HGMD
change change (%)?
ABCA3 rs148671332 | c.2125C>T | p.Arg709Trp | missense 0 PP3 0.9989 | Damaging | Damaging | Deleterious novel
MUC2 rs41359254 | c.5735G>T | p.Gly1918Val | missense 0.01 us* - Damaging | Damaging | Deleterious novel
rs41386948 | c.8084T>G | p.lle2683Ser | missense 0.02 us* - Damaging | Damaging | Deleterious novel
SLC26A9 | rs146704092 | c.514G>A | p.Val172Met | missense 0 PP3 - Damaging | Neutral | Deleterious novel
SCNNTA rs5742912 c.1654T>C | p.Trp552Arg | missense 2.29 PP3,BP6 | 0.9961 | Damaging | Damaging | Deleterious novel
. . . . ClinVar
CFTR rs1800120 | c.3485G>A | p.Arg1162Leu | missense 0 PP3, BP6 | 0.9985 | Damaging | Damaging | Deleterious RCV000671007.1

2According to 1000 Genome Project and ExaC;
SACMG and DANN scores: The detailed explanation of scores was given in the Supporting Information;
SIFT, Provean, and PolyPhen2: In silico functional prediction tools
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DISCUSSION

In order to reach an exact diagnosis in patients that ex-
hibited the clinical presentation of PCD, which is simi-
lar to clinical presentations of other pediatric pulmonary
disorders associated with ciliopathy, we have established
the strategy for differential diagnosis based on genomic
profiling using NGS methodology. In this study, genomic
analysis revealed that 52% of patients had PCD. Addition-
ally, we established the diagnosis of other pediatric lung
diseases for 29% of patients.

Patients with lung diseases presenting overlapping
clinical symptoms with PCD patients

In 6/21 patients without variants in PCD related genes, but
with clinical presentation of PCD, extended genomic anal-
ysis revealed that this heterogeneous group have genetic
background indicating other lung diseases, such as ectopic
asthma, NDRS and bronchiectasis without CF. Pathogenic
variants in homozygous, compound heterozygous, and
trans allelic state were detected in ABCA3, CFTR, MUC2,
SCNNIA, and SLC26A9 genes.

Hanukoglu and Hanikoglu [12] reported that the
SCNNIA gene encodes the alpha subunit of the ENaC
(amiloride-sensitive epithelial sodium channel), a channel
that allows the movement of sodium ions from the lumen
into epithelial cells through the apical cell membrane. Fajac
and Viel [13] reported in their previous study that muta-
tions in SCNNI gene family might be deleterious for ENaC
channel and lead to bronchiectasis, especially in patients
that are trans-heterozygotes for ENaC/CFTR mutations.
SCNNIA gene might be included on the list of potential
gene candidates for PCD, since bronchiectasis is one of the
well-known PCD clinical manifestations.

Our patient that harbored heterozygous genetic variant in
ABCA3 gene exhibited recurrent bronchiolitis (with hospi-
talization) and SI. Bronchiolitis affects the tiny airways, and
as these airways become inflamed, they swell and fill with
mucus, which make breathing difficult. Yamano et al. [14]
stated that the ABCA3 gene encodes a protein that is local-
ized to the limiting membrane of lamellar bodies in alveolar
type II cells. Matsumura et al. [15] indicated in their studies
in surrogate cell model systems that ABCA3 pathogenic gene
variants impair the metabolism of surfactant by altering in-
tracellular trafficking, the way of folding the ABCA3 protein
or impairing hydrolysis of ATP. Newborns with homozygous
or compound heterozygous mutations in ABCA3 gene de-
velop progressive, lethal, neonatal-onset respiratory distress
due to surface tension-lowering function of lung surfactant
[16, 17]. Stahlman et al. [18] reported that in newborns with
a single gene variant, if combined with developmental im-
maturity, it could reduce ABCA3 gene expression below a
functional threshold and the consequence is NRDS.

Patient with homozygous pathogenic variants in MUC2
gene exhibits symptoms of asthma, bronchitis, and sinus-
itis. The protein encoded by MUC2 gene is secreted and
forms an insoluble barrier composed of mucous (https://
www.ncbi.nlm.nih.gov/gene/4583). MUC2 gene variants
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may lead to an altered glycoprotein folding or variable
glycosylation levels. Clinically, these changes may modify
the function of mucin [19, 20, 21]. Kaliner et al. [22] re-
ported that the mucus is overproduced in the respiratory
tract during acute conditions of the disease, and in chronic
conditions (bronchitis, asthma, CF, and sinusitis), thereby
contributing to mucus blockade of the airways.

In one patient, we have found pathogenic genetic vari-
ant in SLC26A9 gene. This genetic variant was not found in
our in-house TruSight One base. SLC26A9 functions as a
Cl--HCO3- exchanger, a Cl- channel and a Na+ coupled
transporter [23, 24]. Chang et al. [23] reported that the
SLC26A9 protein is localized to epithelia of the lung and
stomach. CFTR and SLC26A9 have overlapping expression
in lung epithelia and gut, making essential protein-protein
interactions. Moreover, in a recent GWAS analysis of pa-
tients with CE Sun et al. [25] pointed out that expression
of human SLC26A9 gene is associated with various CF
phenotypes. Several studies have indicated that SLC26A9
mutations may impart large (monogenic) or small (poly-
genic) phenotypic effects in stomach-related diseases, CE,
and/or other disorders in humans. Thus, Chen et al. [26]
concluded that the functional characterization of SLC26A9
varijants are clinically very important.

Despite a similar clinical presentation in PCD patients
and patients affected with other lung diseases, when the
diagnosis of PCD was excluded, and the correct diagnosis
of bronchiectasis, NRDS and asthma was established, more
adequate therapy was used for treatment of the diseases,
and the quality of life for those pediatric patients was im-
proved.

In the remaining three patients, monoallelic pathogenic
variants were detected in above listed 93 genes. For one
patient, we could not associate clinical presentation with
alterations in any of the genes included in our algorithm.
This suggests that our in-house made list of 93 genes
should be increased. New studies and new knowledge
will enable the establishment of the genetic background
in those patients as well. It is also necessary to emphasize
that large chromosomal rearrangements encompassing
these 93 genes that could be present in our patients, cannot
be detected using NGS methodology.

CONCLUSION

Our study indicates the significance of genomic profiling
for differential diagnosis between patients with compre-
hensive or partial clinical presentation of PCD and pa-
tients with other pediatric lung diseases. The strategy we
designed includes NGS analysis of 93 genes relevant for
symptoms present in ciliopathies. The proposed diagnostic
algorithm contributed to the improvement of diagnosis
rate from 52% (PCD patients) to 81% (all analyzed pa-
tients). Given the heterogeneity of possible symptoms as-
sociated with PCD and ciliopathies in general, there is no
uniform approach to establish a precise diagnose. Modern
high-throughput genetic approaches allow the causative
biallelic mutations identification in about 60% of patients.
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Although not yet applied for routine diagnostics, NGS
turned out to be more efficient and cost-effective in diag-
nosing PCD and other pediatric lung diseases associated
with ciliopathies, compared to traditional sequencing of
single genes. An improved strategy for easier and faster es-
tablishment of final diagnosis of ciliopathies is mandatory
and includes both, clinical and genetic confirmation of the
disease. Our study is in accordance with this standpoint.
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3Hauaj reHoMcKor npodununcara 3a andepeHunjanHy aujarHosy neamnjaTpujckux
6onecHuKa ca 6onectuma nayha cycnekTHUX Ha Luanonatuje

MapwHa AHhenkosuh', BecHa Cnacockiu', Muwa Bpeha', AnekcaHaap Costuh?, MunaH Poguh?, JoeaHa Komaszel',

Corba MaBnosuh', Mpegpar MuHuh>?

'"YHuBep3uTeT y beorpapy, VIHCTUTYT 3a MoneKynapHy reHeTVKy 1 reHeTUYKO NHXetbepcTBo, beorpap, Cpbuja;
2MIHCTUTYT 3a 30paBCTBEHY 3alTUTy MajKke n AeteTa,[p BykaH Yynuh', Beorpag, Cpbuja;

*Ynusep3utet y beorpapy, MeguumHcku dakyTet, beorpag, Cpbuja

CAMETAK

YBoa/LUum Vi3merseHa GpyHKLMja akcoHeMasHe CTPYKTYpe Ao-
BOAW A0 LmnuonaTtrija (MOTOPHUX 1 CEH30PHUX), Koje Cy A0 cafa
noBe3aHe ca 6pojHVM neaujaTpujckum nopemehajuma, yKby-
uyjyhu n pecnupatopHe. lNpumapHa uunmjapHa gUcKrHeswja
(MUA) Hajuewha je uunmonatuja, Koja HacTaje Kao nocneguua
nopemehaja y MoTopHUM umnujama. MpomerbeHa CTpyKTypa 1/
nnn GyHKLMja MOTOPHMX Liimnja JOBOAW A0 HEOHATAJHOT pe-
CNVPaTOPHOT ANCTPECA, XPOHUYHOT BAXHOT Kalusba, CUMMTOMa
Ha3arHe ceKkpeLyje, 6poHXx0eKTaswja, XPOHNYHE yrase cMHyca
1 yxa, a 50% 6onecHviKa nma u situs inversus. OB CUMNTOMM Cy
NPUANYHO YobryajeHr KOog Mane AeLie 1y APYrim CTarbrima;
CTOra je ycrnocTaB/bake npeLynsHe anjarHo3se otexkaHo. Linm
OBOT NCTPaXVBatba je yKa3uBame Ha 3Hauaj reHOMCKOT Npo-
dunucara bonecHrKa 1 ar3ajHuparbe CTpaTeruje 3a reHeTnuKy
aHanu3y nopataka Kop 6onecH1Ka CycneKTHYX Ha Lunonatyje
Ca KIIMHUYKOM CJIMKOM CJIMYHOM Apyrum 6onectima nnyha.
Metoge CnpoBenu cmo 6rovHbopMaTUKy aHanu3y nogataka
[0o6MjeHNX MeToLOM CeKBeHLMpatba HoBe reHepauyje 21 60-

DOI: https://doi.org/10.2298/SARH181012012A

NecHVKa ca noTBphHeHOM unu cycnekTHom aujarHosom ML J-a.
AHanu3npaHo je 93 rena: 29 MU/ rena, 45 reHa acoumpaHmx
Ca nojegnHaYHMM cumnTommma nayhHux 6onectu n 19 reHa
aCoLMpPAHNX Ca CEH30PHMM LumonaTtrjama.

Pesyntatm [l13ajHpaHn anropmntam 3a reHeTUYKY aHanmsy
Ham je omoryhuo fa noTBpAUMO KIUHWYKY 1 YCNOCTaBUMO
reHeTUuKy aunjarHosy kog 17/21 (80,95%) 6onecHuka, mehy
Kojuma je 11/21 (52,38%) ML 6onecHnka. Kog 3/21 (14,28%)
6onecHVKa fieTeKTOBaHe Cy MoHoanencke BapujaHte y ML re-
HUMa, Kop 6/21 (28,57%) bonecHKa feTeKTOBaHe Cy BapujaHTe
y TeHUMa penieBaHTHMM 3a Apyra niyhHa o6orbetba, IoK je Koa
1/21 (4,76%) 6onecHvKa reHeTMYKa OCHOBHa 6onecTy octana
HepasjallreHa.

3aksbyyak [ln3ajHuparbe cTpaTervje 3a naKiue 1 6pxe ycnocra-
BJbakb€ KOHauHe AunjarHo3e uunuonatuja je 06aBe3Ho 1 yKIby-
uyje 1 KNNMHUYKY U FreHeTNYKy noTpay bonecTu.

KmyuHe peun: negujatpujcke nnyhHe 6onecty; uunuonatuje;
MUJA; cekBeHUMpatbe HOBe reHepaLnje; FreHOMCKO TecTpame
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Clinical characteristic and management of elderly
patients with myocardial infarction
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SUMMARY

Introduction/Objective Population of elderly people is increasing and modern medicine is faced with
the problem of large morbidity and mortality from cardiovascular diseases in this age group. Modern
treatment strategies have not been sufficiently investigated in the elderly, therefore these people often
receive suboptimal treatment. The aim of the study was to evaluate clinical characteristic, cardiac risk
factors, management strategies and early outcome in the elderly patient with ST elevated myocardial
infarction (STEMI).

Methods This retrospective study included 217 consecutive patients, aged > 70 years (mean age 77.6 + 4.9
years, 103 men, 114 women) with STEMI admitted to the Institute of Cardiovascular Diseases of Vojvodina.
We have analyzed patients’ clinical characteristics, risk factors, left ventricular function and treatment
strategies in relation to in-hospital outcome.

Results First clinical symptom was chest pain in 209 (96.3%) of patients. On admission, 35 (16.1%) patients
were with severe signs of heart failure (Killip class IlI-1V). Duration of symptom onset to hospital admission
was 14.7 £ 28.6 hours. Out of 217 patients, 168 (77.4%) patients received reperfusion treatment, includ-
ing primary percutaneous coronary ntervention (PPCI) in 164 (75.6%) patients, and fibrinolytic therapy
in 4 (1.8%) patients. Hospital mortality was 26.3% (57 patients). PPCl was univariate predictor of lower
in-hospital mortality, whereas multivariate predictors of in-hospital mortality were cardiogenic shock
(OR 67.095; 95% Cl (6.845-657.646); p < 0.001) and low ejection fraction (OR 0.901; 95% Cl (0.853-0.963);
p =0.001).

Conclusion In elederly patients presenting with STEMI, PPCl was asscoiated with lower mortality, whereas
cardiogenic shock and lower ejection fraction were independent predictors of worse prognosis after

STEMI.
Keywords: ST elevated myocardial infarction; primary percutaneous coronary intervention; fibrinolysis,
elderly

INTRODUCTION 44.2% men and 40.3% women were over 70

Older adults make up an increasingly large pro-
portion of acute coronary syndrome (ACS) [1,
2]. About 60% of hospital admissions for ACS
are patients over 65, and approximately 85%
deaths occur in this age group. Large registries
have shown that about 24-28% of ST-elevation
myocardial infarction (STEMI) admissions be-
long to the patients aged > 75 year [3]. Other
studies also confirmed higher in-hospital and
long-term mortality from STEMI in patients
older than 70 years [2, 4].

In Serbia, as in most developing countries,
there is a trend of population aging and the
proportion of patients over 65 years has in-
creased from 8.9% in 1971 to 19.2% of popu-
lation in 2016. In last decades, cardiovascular
diseases were the leading cause of mortality in
Serbia with 51.7% of all deaths in 2016, and
17.5% due to ischemic heart disease (about 50%
from acute coronary syndrome) [5]. According
to the latest reports from the population-based
Registry of Acute Coronary Syndrome in Ser-
bia [6], out of all newly diagnosed MI in 2016,

years old. Incidence rate of MI for the popula-
tion was 259.7 for men and 157.3 for women,
and the highest incidence was in patients > 75
years, for men 963.5 and the women 721.1 per
100,000 population [6]. Mortality rate was also
highest in the oldest group: 77.7 for men and
48.6 for women < 75 years, but in patients > 75
years of age significantly increased to 413.9,
and 306.8 per 100,000, for men and women
respectively [6].

Age is not only a risk factor for cardiovas-
cular disease; it is also an independent risk
factor for adverse outcomes after cardiovas-
cular events, including short-term morbidity
(stroke, heart failure and shock) and mortality
in patients with STEMI treated with percutane-
ous coronary intervention (PCI) [7]. In study
APEX-AMI mortality after 90 days was 13.1%
in patients > 75 years and 2.3% at patients < 65
years [8].

Since patients older than 65 years are fre-
quently not well-represented in clinical trials,
the effect of treatment is not well documented,
particularly for primary PCI (PPCI) and novel
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medical therapies [3, 4, 8]. However, guidelines have rec-
ommended invasive strategy for patients with STEMI ir-
respective of age, but still there is deficiency of evidence
[9, 10, 11].

The aim of this study was to evaluate clinical charac-
teristics, cardiac-risk factors, management strategies and
intra-hospital outcome in the elderly (= 70 years) patients
with STEML

METHODS

The retrospective study included 217 consecutive elderly
(= 70 years) patients with STEMI, 103 (47.5%) men (mean
age 77.2 £ 4.6 years), and 114 (52.5%) female (mean age
78.4 £ 5.1 years; p = 0.78) admitted during 2015 at the
Institute of Cardiovascular Diseases of Vojvodina.

Acute myocardial infarction was defined according to
the ESC Third universal definition of myocardial infarc-
tion [12] by significant elevation of cardiac biomarkers in
addition to at least one of these criteria: clinical presenta-
tion, electrocardiographic abnormalities as persistent ST
segment elevation in contiguous leads 1 mm or more; defi-
nite T-wave inversion; evolution of pathologic Q-waves; or
new onset left bundle branch block (LBBB). STEMI was
defined with symptoms of ischaemia, ST-segment elevation
in at least two contiguous leads, or new onset LBBB and
positive cardiospecific enzymes [9].

In all patients initial clinical, laboratory, and standard
2D echocardiography examination was performed, includ-
ing evaluation of left ventricle wall motion analysis, and
ejection fraction (LVEF) [13].

Reperfusion strategy was defined as: primary reperfu-
sion with PPCI or thrombolysis -when the patient received
fibrinolytic agent; no reperfusion therapy when the patient
did not receive any reperfusion treatment. PPCI were per-
formend in patients with myocardial icshemia < 12 hours
of duration, or regardless of the time from symptoms onset
in case of ongoing ischaemia, haemodynamic instability
or malignant arrhythmias. PCI in asymptomatic patients
> 48 h after onset of symptoms was not performed. Throm-
bolysis with alteplase was initiate in patients < 12 hours of
symptom when PPCI was refused and there was no cotra-
indications to fibrinolysis.

All patients were given standard therapy according to
the ESC guideline for STEMI and according to clinical pre-
sentation [9]. Regardless of the type of reperfusion strategy,
all patients received a loading dose of aspirin (300 mg)
and continued with 100 mg daily, as well as clopidogrel
(300-600 mg loading dose followed by 75 mg dose once
daily) or ticagrelor (180 mg loading dose, followed by 90
mg maintenance dose twice daily). PPCI was performed
according to the standard protocol.

Protocol for fibrinolytic strategy with alteplase was fol-
lowing: 15 mg alteplase i.v. bolus, then continuous infusion
of 0.75 mg/kg over 30 minutes and then 0.5 mg/kg over 60
minutes alteplase, followed by unfractionated heparin bo-
lus (60 U/kg i.v.) and continued with enoxaparin 1 mg/kg
s.c. twice daily for maximum eight days. For patients > 75
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years, loading dose of clopidogrel was omitted, and sub-
cutaneous dose of enoxaparin was reduced to 0.75 mg/kg.

Non-reperfused patients with STEMI received aspirin,
clopidogrel, and enoxaparin with same dosages as in pa-
tients receiving fibrinolytic therapy.

In patients with chronic kidney disease and eGFR< 30 ml/
min/1.73 m?, dose of enoxaparin was adjusted (0.75 mg/kg
s.c. once daily)

ECG, laboratory and clinical follow-up was systemati-
cally performed throughout hospital stay, and all adverse
events were recorded including mortality, repeated signs of
myocardial ischemia, bleeding, heart failure, cardiogenic
shock and stroke.

Congestive heart failure at the time of presentation was
estimated by Killips classification [14]. Major bleeding was
defined as bleeding requiring transfusion and/or prolonged
hospital stay and/or causing a drop-in hemoglobin > 3 g/ [15].

Stroke was defined as the development of new neuro-
logic deficit not present on initial examination, neurologist
diagnosis of stroke, or diagnosed by computed tomography
imaging [16].

Statistical analysis

Descriptive statistics were generated for all study variables,
including means and standard deviations (SD) for con-
tinuous variables and relative frequencies for categorical
variables. One sample Students t test, Mann-Whitney test
and Chi-Square test were performed to evaluate statisti-
cally significant differences between groups. Univariate
and multivariate logistic regression analyses were used to
determine predictors of in-hospital mortality. Statistical
significance was defined as p value of 0.05. All statisti-
cal analyses were performed using SPSS version 17.0 for
Windows.

RESULTS

During the one-year period, 2306 patients were admitted
to the Coronary Care Unit, including 1314 (57.0%) pa-
tients < 70 years, 715 (31%) patients 70-80 years, and 277
(12%) were > 80 years. One-third of all patients (756) were
admitted with STEMI diagnosis, including 217 (28.7%)
patients > 70 years of age (114 female vs. 103 male, 52.5%
vs. 47.5% p = 0.455).

Basic clinical characteristics of examinated patients are
presented in Table 1. Initial and dominant clinical symp-
tom was chest pain, presented in 209 (96.3%) patients,
whereas dyspnea as a dominant symptom was reported in
seven (3.2%) patients, and fatigue in one patient (0.5%).
Typical ECG for STEMI had 209 (96.3%) patients, seven
(3.2%) had LBBB and one (0.5%) had a pacemaker.

Killip classification on admission was following: 140
patients (64.5%) had no evidence of heart failure or Killip
I class; 42 patients (19.4%) had Killip IT; 17 patients (7.8%)
had pulmonary edema or Killip III; and 18 patients (8.3%)
had cardiogenic shock or Killip IV. Mean time from symp-
tom onset to hospital admission was 14.7 + 28.6 hours.
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Table 1. Selected baseline and clinical characteristics at presentation among elderly patients with STEMI

Baseline characteristics Alpafizrs Sreee bl p value
(n=217) (n=160) (n=57)
Male sex, n (%) 103 (47.5) 82(51.3) 21(36.8) 0.061
Age 70-80 years, n (%) 163 (75.1) 126 (78.8) 37 (64.9) 0.038
Age over 80 years, n (%) 54 (24.9) 34(21.3) 20(35.1) 0.038
Age (years), mean+SD 77.2+46 769+46 782+44 0.056
(T;]";Z ;";”;(;)yc’:‘)ﬁ;f;”‘;n"czsf;tfe‘:\f;T()':S'n:’:a(nh)) 14.7 (9.98-20.6) 14.8 (10-19.6) 14.3 (8.59-20) 0.907
Systolic blood presure (mmHg), mean + SD 136.2+38.5 1459 +26.2 108.2+51.5 <0.01
Dyastolic blood pressure (mmHg), mean + SD 79.1+24.2 85,5+ 155 61+33.6 <0.01
Heart rate (b.p.m.), mean + SD 80.5+21.1 81+185 79+273 0.544
Ejection fraction (%), mean + SD 460+ 1.6 48.1+10.5 347 +11.1 <0.01
Admission symptoms, n (%)
Pain 209 (96.3) 155 (96.9) 54 (94.7) 0.436
Dyspnea 7(3.2) 4(2.5) 3(5.3) 0.383
Weakness 1(0.5) 1(0.6) 0 1.000
Killip class, n (%)
| 140 (64.5) 119 (74.4) 21 (36.8) <0.05
I 42(19.4) 30(18.8) 12(21.1) 0.855
I 17 (7.8) 11(6.9) 6(10.5) 0.553
I\ 18(8.3) 0 18(31.6) <0.05
Risk factors, n (%)
Dyslipidaemia 44 (2.3) 37(23.1) 7(12.3) 0.080
Current smokers 55(25.3) 46 (28.8) 9(15.8) 0.053
Hypertension 184 (84.8) 138 (86.3) 46 (80.7) 0.317
Family history 36 (16.6) 29(18.1) 7(12.3) 0.308
Diabetes mellitus, n (%) 62 (28.6) 44 (27.5) 18 (3.6) 0.186
Treatment with oral antidiabetics 46 (21.2) 31(19.4) 15 (26.3) 0.362
Tretment with insulin 16 (7.4) 13 (8.1) 3(5.3) 0.570
Glucose intolerance 16 (7.4) 15(9.4) 1(1.8) 0.076
Disease history, n (%)
Previous myocardial infarction 11 (5.1) 6(3.8) 5(8.8) 0.138
Previous PCl 2(0.9) 1(0.6) 1(1.8) 0.444
Previous CABG 3(1.4) 1(0.6) 2(3.5) 0.111
Chronic renal failure 12 (5.5) 5(3.1) 7(12.3) 0.009
Blood test on admission, mean + SD
Creatine kinase (mmol/I) 1062.7 £ 1226.7 1042.6 £ 1221.2 2079.0 £ 1303.7 0.148
Creatine kinase myocardial band (mmol/I) 1146+ 125.2 113.3+126 180.7 +49.2 0.358

Mean LV EF was reduced to 46 + 11.6%; with 130 (59.9%)
patients having EF < 50%.

A total of 168 (77.4%) patients received reperfusion
therapy including 164 (75.6%) with PPCI, and only four
(1.8%) received fibrinolytic therapy (Table 2). There were
49 (22.6%) patients without primary reperfusion therapy,
and not all of the patients underwent coronary angiogra-
phy (28 patients or 57.1%). Two (0.9%) patients went to
urgent surgical revascularization or coronary artery bypass
grafting (CABG), whereas nine (4.1%) were referred to
cardiac surgery, and 17 (7.8%) for PCI. Out of 164 patients
undergoing PPCI, in 82 (50%) infarct-related artery was
left anterior descendent coronary artery, in 58 (35.4%)
right coronary artery, and in 18 (10.9%) patients was cir-
cumflexis artery; in six patients (3.7%) culprit lesion could
not be defined.

The most frequently in-hospital complication was heart
failure developed in 37 patients (17.1%), and cardiogen-
ic shock in 31 patients (14.3%), followed by reccurent
myocardial ischaemia in 16 patients (7.4%), ventricular
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Table 2. Treatment and in-hospital outcomes among elderly patients

with STEMI
All patients | Survived Died
Treatment, n (%) (n=217) (n=160) | (h=57) p value
PPCI 164 (75.6) | 129(80.6) | 35(61.4) | 0.005
Fibrinolysis 4(1.8) 2(1.3) 2(3.5) 0.282
Primary reperfusion | 168 (77.4) | 131(81.9) | 37 (64.9) | 0.005
No primary 49(226) | 29(18.1) |20(35.1) | 0.005
reperfusion
Complications, n (%)
Reccurent
ischaemia 16 (7.4) 8(5) 8(14) 0.052
Hematoma 5(2.3) 3(1.9) 2(3.5) 0.608
Cardiac
arrest - VT/VF 16 (7.4) 8(5) 8(14) 0.052
Atrial fibrillation 17 (7.8) 12(7.5) 5(8.8) 0.984
AV block 12 (5.5) 5(3.1) 7(12.3) | 0.024
Shock 31(14.3) 1(0.6) 30(52.6) | <0.05
Heart congestion 37(17.1) 17(10.6) | 20(35.1) | 0.009
Stroke 6(2.8) 2(1.3) 4(7) 0.070
Cognitive
disturbances 8(3.7) 7 (4.4) 1(1.8) 0.684
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arrhythmias in 34 patients (15.2%), and AV block in 12
patients (5.5%). Subcutaneous hematoma as complication
of femoral arterial punction was recorded in five patients
(2.8%), but with no indication for surgical tretment of he-
mathoma.

Mortality rate during hospitalisation was 26.3% or 57
patients, including 21 men and 36 women. Seven patients
(3.2%) were resuscitated in cath lab and died because of
cardiac arrest during PPCI. There was borderline differ-
ence in mean age between survivors and non-survivors,
respectively (76.9 + 4.6 vs 78.2 + 4.4 years, p = 0.056), and
interestingly no difference in time from symptom onset to
admission (14.8 vs 14.3 hours, p = 0.907). Survivors had
significantly higher LVEF (48.1 £ 10.5% vs 34.7 + 11.1%,
p < 0.01), higher systolic (145.9 + 26.2 vs 108.2 + 51.5
mmHg, p < 0.01), and diastolic blood pressure on ad-
mission (85.5 £ 15.5 vs 61 + 33.6 mmHg, p < 0.01). In-
hospital mortality rate for Killip class III-IV was 24/35
(69%) (Table 1).

Table 3. Univariate and multivariate predictors* of in-hospital mortality

Variable Odds ratio 95% Cl p-value
Killip class llI-1IV 3.094 2.156-4.439 <0.001
Systolic blood pressure 0.969 0.958-0.981 <0.001
Dyastolic blood pressure 0.953 0.935-0.971 <0.001
Low ejection fraction 0.919 0.877-0.964 <0.001
Renal failure 4.340 1.319-14.281 0.016
PPCI 0.364 0.185-0.714 0.003
No reperfusion 2.750 1.400-5.402 0.003
AV block 4.340 1.319-14.281 0.016
Shock 93.564 10.981-797.206 | <0.05
Heart congestion 7.421 1.501-34.475 0.007
Low ejection fraction * 0.901 0.853-0.963 0.001
Shock* 67.095 6.845-657.646 | <0.001

By univariate regression analysis (Table 3), predictors
of in-hospital mortality were Killip class III-IV (OR 3.094;
95% CI 2.156-4.439; p < 0.001), no reperfusion therapy (OR
2.750; 95% CI 1.400-5.402; p = 0.003), heart failure (OR
7.421; 95% CI 1.501-34.475; p = 0.007, cardiogenic shock
(OR 93.56; 95% CI 10.981-797.206; p < 0.001), low ejec-
tion fraction (OR 0.919: 95% CI 0.877-0.964; p < 0.001).
PPCI was a predictor for better survival (OR 0.364; 95% CI
0.185-0.714, p = 0.003. Independent multivariable predic-
tors of in-hospital mortality were cardiogenic shock (OR
67.095; 95% CI (6.845-657.646); p < 0.001) and low ejec-
tion fraction (OR 0.901; 95% CI (0.853-0.963); p = 0.001).

DISCUSSION

Our study demonstrated that in elderly patients with
STEMLI, initial and dominant clinical symptom was chest
pain, but still, about 20% was admitted after > 12 hours of
symptom onset accompanied by symptoms of heart failure
(35.5%). The most commom in-hospital complications of
STEMI were heart failure, cardiogenic shock, ventricular
arrhythmias and AV blocks. The other disturbing findings
of our study is extremely high in-hospital mortality rate

‘ DOI: https://doi.org/10.2298/SARH171016011D

Dejanovic J. et al.

of 26.3%, despite reperfusion and PPCI in > 75% of the
patients. Thus, the main predictors for the worst outcome
were absence of reperfusion therapy, Killip III-IV, heart
failure, AV block, whereas low left ventricular EF and car-
diogenic shock were independent predictors of in-hospital
events. Additionally, patients undergoing PPCI had better
in-hospital survival.

In our study, symptoms of myocardial infarction were
typical, with chest pain in 96% of patients, which is consis-
tent with previous data [17]. However, atypical symptoms
like dyspnea, nausea and syncope [18, 2] may be one of the
reason for a delay of elderly patients’ arrival to the hospital.
It has been shown that the time from onset of symptoms to
hospital admission of these patients was prolonged com-
pared to younger patients [2, 18], measured as first medi-
cal contact time and total ischemic time (p < 0.001) [16,
19]. Schoenenberger et al. [20] found that the delay from
symptom onset to hospital admission of patients > 70 years
decreased between 2001 and 2012 in acute myocardial in-
farction in Switzerland (AMIS) cohort.

In our study, there was no significant difference between
the time from symptom onset to admission of surviving
and deceased patients, but both groups had very late pre-
sentation for STEMI treatment with a mean time delay of
14.7 £ 28.6 hours. The delay to STEMI treatment was very
well apprecited medical issue and independent predictor
of in-hospital mortality [19].

As shown earlier and confirmed in our study, elderly
patients with STEMI were more often female [2, 16], with
higher rate of mortality in men [21]. Regarding comorbidi-
ties, only chronic renal failure significantly correlated with
in-hospital mortality in our patients, also consistent with
previous studies [3, 22]. Congestive heart failure is more
frequently in older population with IM [16, 20, 23], and
appeared to be an important predictor of poor outcome (7,
22] regardless of appropriate therapeutic approach [7], and
more elderly patients with STEMI had higher Killip class
> 1, including cardiogenic shock, compared to younger
patients [16, 21, 24]. Widimsky at al [25] compare impor-
tance of Killip class on the outcome after PPCI in relation
to the age of patients, and found that in-hospital mortality
of Killip IV patients was 69% (elderly group), 54% (65-74
years, p < 0.001) and 27% (< 65 years, p < 0.001). In the
same cohort in-hospital mortality of patients with Killip
II-III was significantly lower in all age groups: 4% (el-
derly), 2.7% (65-74 years) and 0.8% (< 65 years).

In patients with STEMI, IMMEDIATE trial [26] has
demonstrated that lower LVEF was significantly associated
with 1-year mortality or hospitalization for heart failure.
For every 5 % LVEF reduction, the hazard ratio [HR] was
1.26 (95% CI 1.15, 1.38, p < 0.001). The presence of LV
dysfunction on baseline left ventriculography in patients
enrolled in the HORIZONS-AMI trial who underwent
PPCI was a powerful predictor of early and late mortality
irrespective of the extent of coronary artery disease [27]. In
our patients lower EF was also related to higher mortality.

As the clinical presentation of acute MI varies by age
and presence of co-morbidities, many physicians use the
“first not harm” strategy for elderly population who are at
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higher mortality risk, and they are often undergo a more
conservative and sub-optimal treatment [11], despite the
benefit of more invasive and aggressive approach [2, 8].
Numerous observations and studies proved that these
patients could have significant benefit from PPCI in the
settings of STEMI [1, 11, 24]. Angeli et al. [28] in the meta-
analysis of nine randomised trials found that early revas-
cularisation in elderly patients with MI reduced the risk of
rehospitalisation, recurrent myocardial infarction or death
to a greater extent compared to younger patients. One of
the trials examined the effect of PPCI instead of fibrinolytic
therapy in elderly patients with STEMI [24]. The death
rates were 7.7%, 15%, and 19.9% with PPCI, fibrinolysis,
and no reperfusion (p < 0.001), respectively. There was
no difference in the rates of hemorrhage stroke and other
major bleeding between groups. Authors concluded that
early reperfusion, especially PPCI, was safe and effective
with absolute reduction of mortality compared with no
reperfusion in patients > 75 years old [24]. Our data are
consistent with earlier findings, demonstrating PPCI as
a favorable predictor of prognosis [1, 8, 14]. In addition,
TRIANA study [29] showed advantage of PPCI compared
to fibrinolysis concerning mortality, reinfarction and stroke
during 30 days. (OR 0.64; 95% IP 0.45-0.91).

Still, STEMI network is less efficient in elderly than
younger patients [19], as they received both thrombolytic
and invasive procedures less frequently when compared
with younger patients [1, 23, 30]. However, recent registries
observed trend of increase rate of aggressive treatment of
STEMI in elderly, especially PPCI [8, 20, 30].

One of the major concerns in elderly population is
bleeding and neurological disorders [1]. However, rates
of haemorrhagic stroke (0.3%, 0.6%, and 0.1%) and other
major bleeding (3%, 5%, and 3.1%) were similar for pri-
mary PCI, fibrinolysis, and no reperfusion group in elder
with IM [24]. In our study, neurological complications were
observed in small number of patients, stroke in 2.8% and
mental disorders in 3.7%.
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KAuHUUKe KapaKTepucTMKe U 36pUbaBatbe CTapujux 60n1ecHuKa ca MHpapKTom

MMOKapAa

JappaHka [lejaHoBuh'2, Urop MBaHoB'?, Tarba Monos'? MuneHko YaHkosuh'2, Anekcangpa Bynun'?, lywaHka Obpagosuh>3,
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"MHcTuTyT 33 KapanoBackynapHe 6onectn BojsognHe, Cpemcka Kamenuua, Cpbuja;
2Ynneepautet y Hosom Cagy, Meguumtckm dpakyntet, Hosu Cag, Cpbuja;

*MHcTuTyT 3a nnyhHe 6onectn BojsoguHe, Cpemcka Kamennua, Cpbuja

CAMETAK

Yeoa/LUwm Monynauuja crapujux sjbyau je y mopacty 1 MofepHa
mepuLHa ce cycpehe ca npobnemom Benvikor mopbuanteTa v
MopTannTeTa Of KapAroBacKynapHUX 60N1ecTn y 0Boj CTapocHOj
rpynv. MogepHe cTpaternje neyetba jow yBek HUCY [JOBOSbHO
MCMUTaHe Kog, CTapmjux, na Cy OBU JbyAy YecTo cybonTumanHo
neyeHw.

Linm nctpaxmsarba je fa ce ncnuTajy KNMHUYKE KapakTepucTu-
Ke, KapAVoNOoLKY GpakTopu pr3nKa, CTpaTerije 36putbaBarba 1
paHu1 NCXOA KOA CTapujix 60necHrKa ca MHOapKTOM M1MOKapAaa
ca ST eneBauujom (STEMI).

MeTope PeTpocnekTuBHa cTyamja je ykbyunna 217 ysacton-
HYX 60M1eCHMKA XKUBOTHE 106U > 70 roavHa (CpeaHe XK1BOTHE
[obw 77,6 £ 4,9 rogmHa, 103 mywKapaua u 114 xeHa) ca STEMI,
nprYMbeHnX Y IHCTUTYT 3a KapanoBacKynapHe 6onectu Bojso-
AnHe. AHanm3mpaHe Cy KIIMHNYKe KapaKTepucTrike, Gaktopu
pr3uKa, GyHKLMja NeBe KOMOPE U CTpaTeruje ieuera y ogHocCy
Ha 60nHNYKK ncxop 6onectu.

Pesyntatu [1pBY KNMHWYKM CUMITOM je 610 6011 Y rpyAnMa,
Koju je 610 3acTynsbeH Kog 96,3% 6onecHuka. Mpu npujemy 35

doi:

(16,1%) 6onecHviKa je Masio 036U/bHe 3HaKe CpyaHe C1abocTu
(Kununosa knaca lll-1V). Bpeme og nojase Tero6a go npvjema
y 6onHuLy je 6uno 14,7 + 28,6 catn. Op 217 6onecHuKa, 168
(77,4%) pobuno je penepdy3noHun TpeTMaH, yKibydyjyhn npu-
MapHy nepKyTaHy KopoHapHy nHTepBeHuujy (MMKN) kop 164
(75,6%) 6onecHuka n GubprHonuy Koa Yetmpwm (1,8%) 6onec-
HUKa. XOCMUTaHW MOPTANNTET je 610 26,3% (57 6onecHuKa).
MMKW je 61o yH1BapuWjaHTHU NPEANKTOP HUCKOT MHTPaxXoCni-
TasIHOT MOpTanuUTeTa, a MyNTUBapUjaHTHN NPeANKTOPY XOCnH-
TanHOr MOpTanuTeTa cy KapanoreHu wok (OR 67,095; 95% CI
(6,845-657,646); p < 0,001) 1 HUCKa ejeKLMOHa GpaKLmja neBe
komope (OR 0,901; 95% (I (0,853-0,963); p = 0,001).
3akmyyak Kog ctapujux 6onecHuka ca STEMI, MIMKA je 6una
noBe3aHa ca MatbUM 6OHUYKUM MOPTANIUTETOM, [LOK CY Kap-
AVOreHN LWOK 1 HICKA ejeKLnoHa dpakuuja nese Komope 6mnu
He3aBUCHW NpeAnKTOpY loLlurje nporHo3e nocne STEMI.

KmbyuHe peun: nHdapkt Mruokapga ca ST eneBaLujom; npu-

MapHa nepKyTaHa KOpoHapHa UHTepBeHLUja; GubprHONNM3a,
cTapuju
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SUMMARY

Introduction/Objective In different states of increased chronic inflammation, like obesity and diabetes,
early changes in lipid metabolism could represent an adaptive response aimed at diminishing the elevated
inflammatory reaction. The aim of study was to investigate the impact of glucose tolerance status on
relationship between chronic inflammation and lipid metabolism parameters.

Methods The study consisted of four groups (n = 30 for each group): obese individuals with disturbed
glucose metabolism (subjects with newly diagnosed type 2 diabetes (T2DM)) before and after metformin
treatment initiation, obese subjects with normal glucose tolerance (NGT) and a control group of healthy
normal weight subjects. Appropriate anthropometric measurements and laboratory tests were carried
out in all participants.

Results Among the sub-group of obese subjects, the association of highly sensitive C reactive protein
(hsCRP) with triglycerides and lipoprotein (a) (Lp(a)) was especially pronounced in the group of T2DM
subjects before treatment initiation. In this group, the level of inflammation was the highest and cor-
relation coefficients of triglycerides and Lp(a) with hsCRP were significantly different compared with
the group of obese without diabetes (r = 0.21 vs. r =-0.36; p = 0.0172) for triglycerides and (r =-0.17
vs.r=0.36, p = 0.0324) for Lp(a). Correlations of hsCRP with triglycerides and Lp(a) in groups of NGT
obese subjects and T2DM subjects after treatment initiation did not differ significantly. Treatment with
metformin changed the relationship of hsCRP with triglycerides and Lp(a) to the one which is similar to
the relationship observed in obese NGT subjects (r = 0.21 vs. r = 0.38; p = 0.2449) for triglycerides and
(r=-0.17 vs.r=-0.27, p = 0.3562) for Lp(a).

Conclusion In subjects with newly diagnosed T2DM, who have the highest level of inflammation, it is
probable that the increase in triglycerides is a part of the anti-inflammatory response, whereas Lp(a) is
probably produced and used in the reduction of elevated inflammation.

Keywords: C reactive protein; lipoprotein (a); triglycerides; metformin, obesity; type 2 diabetes

INTRODUCTION

Increased inflammation causes changes in the
lipid metabolism, which might represent the
adaptive response aimed at the reduction of
toxicity of different harmful microbiological
agents and at a repair of the tissue occurring
during the acute inflammatory response. In
such conditions, the most frequent changes
related to lipid metabolism are a decrease in
high density lipoprotein cholesterol (HDL-C)
and an increase in triglyceride levels [1].
Chronic inflammation may lead to the
development of conditions like atherosclero-
sis and metabolic syndrome (MetS). It also
regulates the gene expression responsible for a
scavenger receptor function and foam cell for-
mation. Oxidative stress, by the excess of free
radicals’ formation, activates the immune sys-
tem through the redox-sensitive transcription

factors such as nuclear factor-kB [2]. Although
this chronic stress does not cause reaction
such strong as the acute inflammation does,
it is still involved in a development of various
degenerative diseases including diabetes and
cardiovascular diseases (CVD). Lipoprotein
(a) [Lp(a)] levels are associated with CVD, as
Lp(a) may play a role in atherothrombosis and
in activation of acute inflammation [3]. It is
also involved in the activation of endothelial
reaction, oxidative modification and formation
of foam cells, processes involved in atheroscle-
rosis progression [3, 4].

The aim of our study was to investigate the
impact of glucose tolerance status on the rela-
tionship between chronic inflammation and
lipid metabolism parameters. Additionally, we
analyzed the influence of metformin therapy
on this relationship among newly diagnosed
type 2 diabetes (T2DM) patients.
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METHODS

The study was conducted at the Clinic for Endocrinology,
Diabetes and Metabolic Disorders, Clinical Center Novi
Sad, Serbia. Thirty obese patients with newly diagnosed
T2DM before and after the three months metformin treat-
ment (daily dose of 1000 mg), 30 obese individuals with
normal glucose tolerance (NGT) and 30 normal weight
healthy control subjects were enrolled. All four groups
were age- and sex-matched. Subjects suffering from dis-
eases and habits that could influence the oxidative status
were not included.

Body mass index (BMI) was calculated as BM (kg)/
BH (m)>. Body composition was determined by the bio-
electrical impedance method, using Tanita apparatus
(TANITA BC-418 Segmental Body Composition Ana-
lyzer, Tokyo, Japan), measuring the tissue resistance to an
alternating current, thus providing the calculation of body
fat mass (BFM, kg), lean body mass (LBM, kg) and total
body water (TBW, kg).

Glucose (Architect analyzer C8000, Abbott Laborato-
ries, IL, USA), total cholesterol and triglycerides (Architect
¢i4100 analyzer, Abbott Laboratories) were assayed by the
standard enzymatic procedure, and HDL-C were analyzed
with a direct enzymatic colorimetric test (Architect ci4100
analyzer, Abbott Laboratories), while LDL cholesterol was
calculated indirectly, using the Friedewald formula. Insulin
(Advia Centaur XP Siemens, Erlangen, Germany), apoli-
poprotein B, apolipoprotein AI, Lp(a) (Architect ci4100
analyzer, Abbott Laboratories), and high sensitivity C reac-
tive protein (hsCRP) (Siemens Healthcare Diagnostic Inc.,
Camberley, UK) were assayed by the immunoturbidimetric
method. The Homeostatic Model Assessment-Insulin Re-
sistance (HOMA-IR) index, an indirect indicator of mainly
hepatic IR. HOMA-IR index was calculated from the val-
ues of fasting blood glucose (FBG) and fasting insulinemia
according the formula:

HOMA-IR = FBG x fasting insulinemia (mIU/I) / 22.5

Lp(a) was analyzed by the immunoturbidimetric meth-
od (QUANTIA Lp(a), BIOKIT, S.A., Barcelona, Spain) (Ar-
chitect ci4100 analyzer, Abbott Laboratories). HgBA1c lev-
els were determined by Abbott Architect analyzer C8000.

Table 1. Baseline characteristics of the study population among groups

Pejin R. et al.

Recommendations for specific reference values were:
The Guide to Good Clinical Practice recommendations
for lipids and lipoproteins by the Ministry of Health of
Serbia, ADA recommendations for the value of the gly-
cemic status and the International Federation of Clinical
Chemistry, as well as recommendations from producers
of reagents. The study was done in accord with standards
of the institutional Committee on Ethics.

Statistical analysis

The verification was performed with the statistical prob-
ability distribution sets. Statistical tests of parameter sets
and corresponding tests of dispersive analysis (ANOVA
statistical test) were used. Linear correlations test was per-
formed using the Pearson’s product-moment correlation
coefficient. For the analytical expression of the relation-
ship between parameters in obese T2DM patients before
and after the treatment initiation regression analysis was
applied. Linear regression had the highest correlation coef-
ficients. The effect of an onset of diabetes and treatment
initiation was expressed by the changes in regression equa-
tions, and the value of changes was verified by the Pear-
son’s correlation coefficient test. Duncan’s multiple range
test (post-hoc ANOVA test) was used to directly highlight
statistically significant differences in BMI, triglycerides,
Lp(a), HOMA-IR and hsCRP between the groups (control,
NGT obese, obese T2DM before and after the metformin
treatment). This test was selected due to its tolerance to
type I error in the small samples.

RESULTS

Basic characteristics of the study groups are shown in Table
1. As expected, obese subjects with T2DM before and after
treatment and NGT obese individuals had a significantly
higher BMI compared with the control group, without sig-
nificant inter-group differences (Table 2). Also, the level
of serum triglycerides was the highest in T2DM patients
before the treatment, with significant difference compared
with the control and NGT obese group (Table 2). Con-

Criteria Control Obese T2DM before treatment T2DM after treatment
Gender (male/female) 10/20 12/18 14/16 14/16
Age (years) 45.84 £ 14.75 46.57 +15.93 53.52+17.24 53.49+17.24
Body weight (kg) 69.17 £ 15.67 109.15+17.73 99.91 £19.52 99.16 £19.33
Waist circumference (cm) 78.81+11.43 112.03+11.00 113.03+11.10 11060+ 11.86
Body fat percentage (%) 2549 £ 6.81 46.32+12.03 41.55+12.22 4142+11.03
Glucose fasting (mmol/I) 455+0.36 5.07£0.54 9.13+3.62 740+ 240
Glucose 2 hours post prandial (mmol/l) 495+ 0.65 5.53+0.97 12.13+5.30 9.31+£3.20
Insulin fasting (mIU/1) 6.72+2.92 18.10 £ 9.69 17.61+14.24 15.49+10.29
Hgb A1C (%) 5.20+0.30 5.52+0.33 8.33+£2.19 742 +1.51
Cholesterol (mmol/I) 521+0.95 539+0.91 6.36 +1.32 577 +1.03
HDL cholesterol (mmol/l) 1.51£0.31 1.14+£0.22 1.05+£0.23 1.07 +£0.22
LDL cholesterol (mmol/l) 3.30+0.75 3.62+0.83 430+1.18 4.02 +0.95
Apolipoprotein B (ug/l) 0.84+0.20 0.93+0.20 1.15+0.23 1.02+0.18
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Table 2. Analysis of the relationships of BMI, serum triglycerides, Lp(a), hsCRP, serum creatinine, HOMA-IR index values among studied groups

reatons | Bk | OV o AR (o) Smolh
A 23.9(19.2-24.8) 1.3 (0.4-8.5) 0.27 (0.02-1.17) 1.55(0.46-3.20) 1.3(0.1-9.7) 7522 +11.33
B 36.6 (30.1-54.1) 1.4 (0.4-5.6) 0.16 (0.01-0.57) 3.44 (1.69-9.30) 5.2(0.1-63.1) 78.82+15.19
C 36.6 (30.1-43.7) 3.3(0.8-9.1) 0.09 (0.01-0.86) | 8.57(1.49-29.08) 7.2 (0.3-28.9) 79.25+16.50
D 35.5(30.3-42.2) 2.3(0.6-6.4) 0.13(0.01-0.98) | 5.01(1.16-13.80) 5.3(0.3-14.3) 78.42 +16.52
Avs.B p =0.0001 p=0.80 p=0.16 p=0.14 p=0.02 p=0.30
Avs.C p =0.0001 p =0.004 p=0.04 p = 0.0005 p=0.002 p=0.26
Avs.D p =0.0001 p=0.14 p=0.09 p=0.01 p=0.02 p=0.39
Bvs.C p=0.99 p =0.007 p=0.43 p =0.0002 p=0.27 p=091
Bvs.D p=0.57 p=0.19 p=0.70 p=0.22 p=0.92 p=0.92
Cvs.D p=0.55 p=0.12 p=0.65 p =0.006 p=0.29 p=0.85

A - Control; B - NGT obese; C - T2DM before treatment; D - T2DM after treatment
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Figure 1. The linear correlations between hsCRP and triglycerides in studied groups;

TDM2 - type 2 diabetes mellitus; hsCRP - high sensitive C-reactive protein
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Linear correlations hs-CRP and Triglycerides
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Figure 2. The linear correlations between hsCRP and Lp(a) in studied groups;
TDM2 - type 2 diabetes mellitus; hsCRP - high sensitive C-reactive protein; Lp(a) - lipoprotein (a)

versely, Lp(a) was the highest in control subjects and the
difference compared to T2DM patients before the start of
metformin treatment reached statistical significance (Table
2). Not surprisingly, those with T2DM were the most insu-
lin resistant before the initiation of metformin treatment.
Their HOMA-IR index was significantly higher than in
all the other groups, and after the treatment period, their
HOMA-IR index was significantly higher only compared
with the control group (Table 2). Their hsCRP was also the
highest in T2DM patients prior to treatment. Significant
differences were observed between the control group and
all groups of obese patients, and values in the group of
obese subjects were not significantly different from those

‘ DOI: https://doi.org/10.2298/SARH180710017P

in patients with newly diagnosed T2DM before and after
initiation (Table 2). There were no significant differences
in the levels of serum creatinine between the examined
groups (Table 2).

We performed a sub-analysis including NGT obese
subjects as well as obese T2DM patients before and after
metformin treatment. The correlation analysis including
hsCRP and triglycerides pointed out that correlations of
these two parameters differed significantly between the
NGT obese group and the T2DM patients prior to the
initiation of metformin treatment (r = 0.21 vs. r = -0.36;
p =0.0172) (Figure 1). Therefore, among obese NGT in-
dividuals, an increase in triglyceride levels was accompa-
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Variable: Tgl DM2 before therapy, Distribution: Gamma
Chi-Square test = 292783, df = 2 (adjusted) , p = 0,23133
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Figure 3. Distribution of serum tryglicerides before and after metformin therapy initiation in T2DM group;

Tgl - triglycerides; DM2 - type 2 diabetes mellitus
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Figure 4. Distribution of Lp(a) before and after metformin therapy initiation in T2DM group;

Lp(a) - lipoprotein (a); DM2 - type 2 diabetes mellitus

nied by an increase in hsCRP level, while this relation was
completely opposite in T2DM patient before the start of
metformin treatment. The similar findings were during
the comparison of correlations of these two parameters in
T2DM patients before and after the initiation of metformin
treatment. (r = -0.36 vs. r = 0.38; p = 0.0037) (Figure 1).
Finally, the correlation coefficient of these two parameters
did not differ significantly between NGT obese subjects
and T2DM patients after the treatment initiation (r = 0.21
vs.r =0.38; p = 0.2449) (Figure 1). Namely, after the initia-
tion of metformin therapy, a pattern of relation between
hsCRP and triglycerides became similar to the one ob-
served among NGT obese individuals (Figure 1).

The similar results but in the opposite direction were
found during the sub-analysis of correlations between
hsCRP and Lp(a) in obese subjects. Correlation coetfi-
cients between two parameters in NGT obese group and in
T2DM patients prior to the metformin treatment differed
significantly (r =-0.17 vs. p = 0.36, p = 0.0324) (Figure 2).
In other words, while the higher levels of hsCRP were fol-
lowed by a decrease in Lp(a) in NGT obese group, this rela-
tion was direct in T2DM patients before they started the
metformin treatment. The same was during the compari-
son of correlation coefficients between hsCRP and Lp(a)
in T2DM patients before and after the metformin treat-
ment period (p = 0.36 vs. p = -0.27; p = 0.0168) (Figure 2).
After the initiation of metformin therapy, the pattern of
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relation between hsCRP and Lp(a) became similar to the
one observed among NGT obese individuals: a decrease
in hsCRP level was accompanied by an increase in Lp(a)
level. This was also supported by the calculation of prob-
ability for the hypothesis on the coincidence of the linear
coefficients in two sets which showed that there were no
significant differences in correlation coefficient between
hsCRP and Lp(a) in groups of NGT obese subjects and
T2DM patients after the metformin treatment initiation
(r=-0.17 vs. p =-0.27, p = 0.3562) (Figure 2).

Although there was no significant change in the level of
triglycerides prior and after the metformin therapy initia-
tion, the shift in type of distribution should be emphasized,
so albeit the effect of metformin initiation was not quan-
titatively verified, the qualitative effect of a therapy was
apparent (Figure 3).

Likewise, metformin therapy did not significantly
change the Lp(a) levels, but it has not caused the qualitative
change either, since the distribution remained unchanged
(Figure 4).

DISCUSSION
HsCRP is an acute phase reactant which is responsible for
quick response in the case of stress, infection, injury or ma-

lignancy. Although chronic stress does not cause excessive
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reactions, prolonged low-grade inflammation leads to the
development of different degenerative diseases [5].

Strong correlation between inflammation and glycemic
control in patients with T2DM suggests that inflammation
plays an important role in the pathogenesis of diabetes [6].

Recent studies found that that low hs-CRP (< 2 mg/L)
appeared to be associated with reduced risk of incident
stroke, incident coronary heart disease and coronary heart
disease death, whereas low LDL-C (< 70 mg/dL) was not
associated with protective effects [7]. These results support
those of the recent CANTOS (The Canakinumab Anti-
inflammatory Thrombosis Outcome Study) trial with re-
spect to the importance of inflammatory processes in the
pathogenesis of CVD [8].

Recent trials with targeting both LDL-C and hs-CRP
by statin therapy in patients with acute coronary syn-
drome could further reduce the incidence of MACE and
the residual cardiovascular risk [9]. Tang et al. [10] found
that elevated serum levels of hs-CRP are associated with
high levels of uric acid, low levels of HLD cholesterol and
superoxide dismutase (SOD) but not levels of serum tri-
glycerides. In the study of Kasukurti et al. [11], there was
a moderate positive correlation of hs-CRP with all lipid
parameters which was significant except for triglycerides.

Kimak et al. [12] showed recently that the main problem of
a stable coronary angina patients is not the high concentration
of total cholesterol and LDL-C but the progressive increase
of chronic inflammation and the accompanying increase in
triglycerides and apo B lipoprotein concentration but did not
examine correlations between parameters of inflammation
and the lipid status. Some CVD outcome studies with tri-
glyceride-lowering agents have produced inconsistent results,
meaning that no convincing evidence is available that lower-
ing triglycerides by any approach can reduce mortality [13].

During the sub-analysis which included only obese
subjects, we found significant changes in correlations be-
tween hsCRP and triglycerides and Lp(a). In the group
with the highest degree of inflammation (T2DM patients
before the initiation of metformin treatment), the rela-
tion of hsCRP with triglycerides and Lp(a) is completely
opposite to the one observed among NGT obese subjects.
Namely, in T2DM patients prior to the therapy initiation,
hsCRP levels are accompanied by a decrease in triglycer-
ides (inverse correlation) and by an increase in Lp(a) level
(direct correlation), while these relations are completely
inverse in NGT obese individuals. It can be speculated
that this scenario reflects the role of increased triglyceride
production in the anti-inflammatory response, while Lp(a)
molecules are favorably low during the attempt of reducing
the increased inflammation.

Barcia et al. [14] suggested that triglyceride-rich lipo-
proteins, apart from their known role in the fat transporta-
tion, can interact with different endotoxins, acting as the
immunomodulatory agent in the liver and other tissues
during the immune response to infections or, in this case,
in the course of subclinical inflammation. This recent
study with 52 dyslipidemic subjects showed a strong and
significant positive correlation between the serum hsCRP
Levels with the serum triglycerides [15]. Some other stud-
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ies showed that CRP and IL-6 levels correlated with signifi-
cance positively with Lp(a) levels in hemodialysis patients
[16]. Lp(a) levels showed no significant correlations with
glycemic control parameters nor insulin and triglyceride
levels in study with diabetic patients [17]. Some authors
suggest that levels of hsCRP are associated with a disor-
ders of lipid profile such as an increase in total cholesterol,
triglycerides and LDL cholesterol and lower HDL-but the
mechanism is not entirely clear [18]. Bermudez and al. [19]
found, among individuals with metabolic syndrome, that
only subjects with hypertriglyceridemia exhibit a greater
risk of presenting with elevated level of Lp(a).

In our study, high hsCRP levels are associated (direct
correlation) with high Lp(a) levels, and also low hsCRP
levels are associated to low Lp(a) levels in T2DM group
before metformin therapy initiation, which might imply
that low levels of Lp(a) reduce levels of inflammation and
damage of blood vessels. High levels of Lp(a) might also
show inability to reduce inflammation and exhaustion of
physiological mechanism of lowering hsCRP levels with
lowering of Lp(a) (e.g. consumption at blood vessel dam-
age repairing). Similar to our study Munoz-Torrero et al.
[20] and Katsiki et al.[21] found that MetS patients with
elevated Lp(a) levels also had significantly higher levels of
pro-inflammatory cytokines and hsCRP compared with
MetS patients with normal Lp(a) levels

High levels of hsCRP and low levels of Lp(a) might
predict onset of T2DM which represents the state of high
inflammation (characterized by elevated hsCRP) and hy-
pothetically the condition of good response in minimiz-
ing damage and repairing blood vessels (characterized by
low Lp(a)). European Prospective Investigation of Cancer
(EPIC)-Norfolk and the Diabetes Genetics Replication and
Meta-analysis, reported a strong inverse relationship be-
tween Lp(a) and the risk of T2DM [22]. In present study, in
all groups, except T2DM group before metformin therapy
initiation, we can observe an inverse correlation between
hsCRP an Lp(a) (e.g. increase in Lp(a) is accompanied
with decrease in hsCRP and vice versa). This finding might
represent the result of presence of lower grade oxidative
modification and inflammation and different function of
these parameters in all other groups compared to T2DM
patients prior to metformin therapy.

A Danish population study found an association be-
tween low Lp(a) and incident diabetes [23]. Possible etiol-
ogy may include the production of large VLDL particles
that are less optimal for the assembly of Lp(a) due to its
lipid content interfering with interactions of apo(a) kring-
les repeats with apoB-100. This is supported by the general
observation that Lp(a) levels are modestly inversely associ-
ated with triglyceride levels in all populations, and indeed,
high levels of triglycerides might influence the levels of
Lp(a) and most probably its function [24].

Convincing evidence has been presented that the pro-
inflammatory and pro-atherosclerotic effects of Lp(a) are
largely attributed to different oxidation-specific epitopes
(produced in response to reactive oxygen species), pres-
ent in Lp(a) particles [3]. This might explain a significant
change in correlation levels before and after the metformin
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treatment. Important changes in linear correlations of
Lp(a) and triglycerides with hsCRP point out a possible
functional relationship between them, but in a completely
opposite direction.

Similar to our study, patients with diabetes have been
shown to have lower Lp(a) levels than non-diabetics, in
patients with suspected coronary artery disease undergoing
coronary angiography [25]. Studies have shown the lower
Lp(a) levels are associated with increased risk of incident
diabetes. The mechanisms behind these observations are
not clear, but imply reverse causality [23].

Recent data show that treatment of patients with rheu-
matoid arthritis with IL-6 antagonists reduces Lp(a) by
~30% [26]. We also observe significant changes in correla-
tions between two acute phase reactants (Lp(a) an hsCRP),
supporting previous statement.

The fact that metformin therapy reduces the relationship
of these two parameters to the level present in NGT obese
individuals could indicate that the reduction in plasma glu-
cose levels reduces the degree of inflammation and oxidative
stress in one’s organism, and that the level of damage and
the role of Lp(a) varies depending on the level of inflam-
matory and oxidative damage. Oxidative stress and glyco-
sylation of Lp(a) molecules, in addition to increased levels
of triglycerides and insulin, are an assumed explanation for
a significant change in the correlation between Lp(a) and
hsCRP. Increased plasma levels of Lp(a) have been accepted
as an independent, genetically-conditioned risk factor, for
the development of CVD in most of the studies. The useful,
protective role of low levels of this lipoprotein in the elimi-
nation of harmful proinflammatory molecules of oxidative
damage, which was hypothetically observed in our research,
should be confirmed by the large-scale prospective studies
with the long duration of the follow-up.

Considering that Lp(a) was analyzed by the immuno-
turbidimetric method, its glycosylation could affect the re-
sults. However, reviewing the Package insert test (QUAN-
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CONCLUSION
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with parameter hs CRP with the onset of diabetes in obese
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Oxidative stress and glycosylation of Lp(a) molecules, in
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In our study, high hsCRP levels are directly associated
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levels are associated to low Lp(a) levels in T2DM group
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that low levels of Lp(a) reduce levels of inflammation and
blood vessels damage. The high levels of Lp(a) might also
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physiological mechanism of lowering hsCRP levels with
lowering of Lp(a) (e.g. consumption at blood vessel dam-
age repairing). The useful, protective role of low levels of
Lipoprotein (a) in the elimination of harmful proinflam-
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XpoHU4Ha MHPNaMaLMja M NapameTpy IMNUAHOT CTaTyca Kog rojasHux ocoba ca
HOPManHUM U nopemeheHMm meTab0M3MOM rnyKose

Papocnas lMejun'?, Eputa Crokuh'?, Wnnja TaHaukos?, hophe Monosuh'2, Aptyp bjennua*?, Anekcangap JosaHoBuh>2

'KnuHunuku ueHTap BojsoanHe, KnuHika 3a eHfoKpuHonorujy, anjabetec  metabonnuke nopemehaje, Hosu Caa, Cpbuja;
2Ynusep3uteT y Hosom Cagy, MegunumHcku dakyntet, Hosn Cag, Cpbuja;

3YHusep3uTteT y HoBom Capy, DakynteT TexHUuKnx Hayka, Hosu Cag, Cpbuja;
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*KnuHuukn uenTap BojsopnHe, KnuHnka 3a Heyponorujy, Hosu Cag, Cpbuja

CAXKETAK

Yeog/LUwmb Y pasnnuntm ctamrima ca MoBULLEHVM CTENEHOM
XPOHUYHEe MHPNamaLuje, Kao LITO Cy FojasHOCT 1 AnjabeTec,
paHe NnpomMeHe y MeTabonu3my n1nyaa Mory npeacTaBbaTyi
CBPCUCXOfaH aAanT/BHN OArOBOP Y UMby CMakbBatba VH-
dnamaTopHe peakumje y opraHusmy.

Linrb uctpaxuama je 610 fa ce ucnmta yTrLaj rojasHoCTH 1
TMINKO3HE perynauuje Ha OfHOC XPOHMYHe MHbNamaLmje 1 nn-
NUACKKX NapameTapa metabonusma.

Mertope Cryawja ce cactojana og yetpu rpyne (n = 30 3a cBaky
rpyny): rojasHe ocobe ca nopemeheHum MeTabonn3mMom riykose
(cy6jekTn ca HOBOAMjarHOCTUKOBAHMM AnjabeTecom mMenu-
Tycom TMna 2 (OMT2)) npe 1 y Toky MeTpopMUHCKe Tepanuje,
rojasHe ocob6e ca HOpManHOM TonepaHuujom rnykose (HTT) n
KOHTPOJIHE rpyre 3apaBuix Cybjekata HopMasHe TenecHe mace.
OproBapajyha aHTpornomeTpujcka Meperba 1 labopaTtopujcka
TecTMpama Cy CMpoBefeHa KO CBUX YYECHNMKa.

Pe3syntaTtu V3mehy rpyna rojasHux 60necHuKa noBe3aHocT
HVBOa BUCOKO oceT/bmBOr C-peakTnBHor npoTterHa (hsCRP) ca
HVBOOM TpUrANLEpUaa 1 nunonpotenHa (a) (Lp(a)) HapounTo

DOI: https://doi.org/10.2298/SARH180710017P

je n3paxxeHa y rpynu ocoba ca IMT2 npe noyetka Tepanuje
MeTGOPMUHOM. Y 0BOj rpyni HUBO MHNamaLyje je 61o HajBu-
LK 1 KopenawumoHn koeduLmjeHTn Tpurnuuepuaa (r=0,21 vs.
r=-0,36;p=0,0172) n Lp (a) (r=-0,17 vs.r=0,36, p = 0,0324) ca
hsCRP ce cTaTMCTMUKM 3HaYajHO pa3nukyjy y nopehemy ca rpy-
oM rojasHux. JluHeapHe Kopenauuje hsCRP ca Tpurnvuepuan-
Ma (r=0,21vs.r=0,38,p=0,2449) n Lp(a) (r=-0,17 vs.r=-0,27,
p=0,3562) y rpynama rojasHmx ocoba ca HTI 1 ocoba ca IMT2
TOKOM Tepanuje HUCY Ce CTaTUCTUYKIM 3HaYyajHO pa3nnKoBane.
TpeTmaH ca MeTGOPMUHOM je MPOMEHVO OAHOC TUHEPHMX
Kopenauuja hsCRP ca Tpurnmuepugrma u Lp(a) cninyHo oHome
Kog rojasHux ocoba ca HTT.

3aK/myyvak Kog ncnutaHvnka ca HOBOAMjarHOCTUKOBaHUM
[MT2, Koju “majy HajBMLLIN HUBO 3ama/bersa, oBehatbe HIBOA
TPUIMMLEPUAA MOXe NPefCTaB/baTh €0 aHTUMHPIAaMaTOPHOr
0[roBOPa, AOK XMMOTETUYKM MONeKynu Lp(a) mory nrpatu ynory
y CMatberby MOBULLEHUX HIBOA MHbNaMaLmje.

KmbyuHe peun: C-peakTMBHY NPOTEMH; NMMNOMNPOTENH (a);
TpUrULEepUAN; METGOPMUH, F0ja3HOCT; ArjabeTec Tuna 2
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The advantages of video-assisted thoracoscopic
surgery compared to thoracic drainage in the
treatment of primary spontaneous pneumothorax
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Milena Pandrc?, Slobodan Milisavljevi¢?
'Military Medical Academy, Clinic for Chest and Cardiac Surgery, Belgrade, Serbia;

Military Medical Academy, Clinic for Cardiology, Belgrade, Serbia;
3Kragujevac Clinical Centre, Clinic for General and Chest Surgery, Kragujevac, Serbia

SUMMARY

Introduction/Objective The aim of the study is to analyze the treatment of spontaneous pneumothorax
(PSP) through our 10-year experience.

Methods The study included 67 patients with PSP treated with video-assisted thoracoscopic surgery
(VATS) or with thoracic drainage (TD) in the Clinic for Chest Surgery at the Military Medical Academy in
Belgrade, Serbia in the 2008-2017 period.

Results PSP patients with VATS were younger (33.2 £ 16.4 vs. 45.5 + 21.5 years, p = 0.010), and both
groups consisted mainly of males (69.2% vs. 78%). VATS-treated patients were hospitalized shorter and
wore drains (p < 0.001, p < 0.002). Recurrence after treatment was more common after TD (61% vs.
3.8%) and in most cases it was treated with VATS (92%). The incidence of intraoperative complications is
similar between groups (p =0.599, p = 0.636, p =0.311, p = 0.388, p = 0.388, respectively). Pain was more
common inTD (p < 0.001). The early complications in the group of patients treated with TD occurred
more often (p < 0.001, p < 0.001), without significant difference in the incidence of pleura infections and
intercostal blockade between groups (p = 0.388, p = 0.388, respectively). Patients treated for PSP with
the VATS method came to the control follow-up later, compared to patients treated with TD (p < 0.001).
Conclusion VATS proved to be efficient, which was reflected in the optimal duration of surgery, length
of hospitalization, tolerable postoperative pain and satisfactory cosmetic effect, and postsurgical relapse

in only one case.

Keywords: pneumothorax; bullous lung disease; video-assisted thoracoscopy; thoracic drainage

INTRODUCTION

A pneumothorax is the presence of air in the
pleural space, between the lung and the chest
wall. It can be classified as spontaneous and
non-spontaneous. A non-spontaneous pneu-
mothorax can have iatrogenic or traumatic
cause. Spontaneous pneumothorax occurs
without apparent underlying lung disease due
to a rupture of subpleural bullae, in which case
it is a primary spontaneous pneumothorax
(PSP). Secondary spontaneous pneumothorax
occurs as a complication of underlying lung
disease of a pre-existing clinically manifested
lung disease, such as chronic obstructive pul-
monary disease, cystic fibrosis, or infection. Ac-
cording to the data, the incidence rate among
men is about 23 per 100,000 inhabitants, and
in women 3.6 per 100,000 per year. PSP is also
related to physical constitution. These are usu-
ally younger, thin, and tall individuals. Smok-
ing increases the risk of this condition. There
is also a high percentage of further episodes,
i.e. recurrences, in as much as 67% of cases [1,
2,3].

Recurrent pneumothorax is a common com-
plication and is seen in about 30% of cases. It

usually occurs within six months to two years
after the first episode. The main goal of the
treatment is evacuation of air from the pleural
space and prevention of recurrence. The treat-
ment depends on size, symptoms, whether it is
open or closed, primary, secondary, or recur-
rent. Treatment can be conservative, with nee-
dle aspiration, catheter drainage, drainage of
the pleural space, sclerosing agent installation,
video-assisted thoracoscopic surgery (VATS) or
thoracotomic blebectomy, bullectomy, pleural
abrasion, pleurectomy and sclerosation [2, 3, 4].

The purpose of this study was to present
experience from a 10-year period in the treat-
ment of spontaneous pneumothorax with a
minimally invasive thoracic surgery technique.

METHODS

The retrospective cohort study included 67 pa-
tients treated for PSP at the Clinic for Thoracic
and Cardiac Surgery of the Military Medical
Academy in Belgrade, Serbia in the period from
2007 until present, divided into two groups.
One group consisted of 41 patients who had
been previously treated using drainage after
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Table 1. Duration of surgery, number of hospital days, and drain-wearing time

Characteristics of the surgical Group

approaches Arithmetic average SD Median value | Percentile 25 | Percentile 75 P

Duration of surgery (minutes) D 293 4 1> 1> > <0.001
VATS 68.1 20 60 60 60 )

Number of hospital days D 12 &7 12 8 10 0.001
VATS 8.4 5.8 5 9 ’

. L D 8.9 47 8 6 1
Drain-wearing time (days) VATS 6 46 3 7 0.002

TD - thoracic drainage; VATS - video-assisted thoracoscopic surgery;
Mann-Whitney test

recurrent episodes of spontaneous pneumothorax. The
second group of 26 patients was treated by VATS immedi-
ately after the first episode. All patients who were treated
with the VATS method were informed about the method,
the technique, potential risks and complications, and they
also signed a standardized consent for patients undergo-
ing surgical procedures at the Military Medical Academy.
The monitoring period includes regular clinical and ra-
diographic controls carried out after one month, three
months, and one year after hospitalization. Parameters to
be monitored in assessing efficiency of the techniques are
as follows: duration of surgery, number of hospital days,
drain-wearing time, and the percentage of recurrence. Pa-
rameters to be monitored in assessing safety of the tech-
niques are as follows: intraoperative complications, early
postoperative complications (pain, bleeding, emphysema,
wound infection), and late postoperative complications
(pleural infection). Complete statistical data analysis was
made using the commercial statistical software PASW Sta-
tistics, Version 18.0 (SPSS Inc., Chicago, IL, USA). Statisti-
cally significant difference was assessed at the minimum
level of p < 0.05.

RESULTS

PSP patients treated with VATS were of average age of
33.2 + 16.4 years, while PSP patients treated with thoracic
drainage (TD) were 45.5 + 21.5 years old, from which it
follows that patients treated with VATS were significantly
younger in comparison with patients treated with TD (p =
0.010), and both groups consisted mainly of male patients
(69.2% vs. 78.0%). Duration of surgery, number of hospital
days, and drain-wearing time were compared in the group
of patients with PSP who underwent TD or VATS and the
results are shown in Table 1.

Duration of surgery using VATS was almost double
compared to TD and it was statistically significant (69.8
minutes vs. 29.3 minutes, p < 0.001). Patients treated with
VATS after PSP were hospitalised and wore drains shorter
than the patients who underwent TD after PSP (p < 0.001,
p < 0.002).

The PSP recurrence rate as a complication after using
VATS and TD methods for the treatment of PSP are shown
in Table 2. Recurrence after treatment for PSP is more
common after TD (25 patients or 61%) compared to VATS
(one patient or 3.8%), and in most cases it is treated with

‘ DOI: https://doi.org/10.2298/SARH180504055R

Table 2. Recurrence distribution according to the method of treatment

o Group
Com_phcatlons of the ™ VATS .
surgical approaches
n % n %
no 16 39 25 96.2
Recurrgncg as <0.001
complication yes 25 61 1 3.8

TD - thoracic drainage; VATS - video-assisted thoracoscopic surgery;
X test

Table 3. Early complications after surgery

Group
Complications TD VATS p
n % n %
Wound no 41 100 26 100
infection yes 0 0 0 0 )
. no 6 14.6 17 65.4
Pain <0.001
yes 35 85.4 9 34.6
. no 40 97.6 25 96.2
Bleeding 1.000°
yes 1 24 1 3.8
TD - thoracic drainage; VATS - video-assisted thoracoscopic surgery;
X test;
SFisher test

Table 4. Total early complications after treatment

Group
Complications TD VATS p
n % n %
Early No complications 14.6% | 17 | 65.4%
complications | 1 28 68.3% | 7 |26.9% | <0.001
total >2 7 [171%] 2 | 7.7%

TD - thoracic drainage; VATS - video-assisted thoracoscopic surgery;
X test

VATS (23 patients or 92% of patients treated with TD).
The results show that the incidence of inadequate drainage
position, re-drainage, reposition, addition and removal of
drains is similar between groups, there is no statistically
significant difference (p = 0.599, p = 0.636, p = 0.311, p
=0.388, p = 0.388). Incidence of intraoperative complica-
tions: the use of analgesics, atypical localization of pain,
adhesions and the application of open surgery were very
similar between the groups in which PSP was treated with
VATS or TD (p = 0.518, p = 0.147, p = 0.158).

Pain as an early complication was more common in
thoracic drainage, which was statistically significant
(p < 0.001). Each group had only one patient with bleed-
ing as a complication, so there was no significant difference
between the groups (one patient or 2.4% vs. one patient or
3.8%, p = 1.000) (Table 3).
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Table 5. Follow-up control time after intervention

Grou
Control time after surgery - - - P - 5 P
Arithmetic average SD Median value percentile 25 percentile 75
late control TD 3.7 2.0 3.0. 3.0 6.0
<0.001
(months) VATS 5.8 1.0 6.0. 6.0 6.0

TD - thoracic drainage; VATS - video-assisted thoracoscopic surgery;
SD - standard deviation;
Mann-Whitney test

Early complications were grouped according to their
low incidence as follows: wound infection, pain, bleeding,
emphysema, reduction in pulmonary function, forced ex-
piratory volume in one second (FEV 1) (Table 4).

One and two and more early complications in the
group of patients treated with TD were significantly more
common (68.3% vs. 26.9%, 17.1% vs. 7.7%, respective-
ly; p < 0.001, p < 0.001). There was no statistically sig-
nificant difference in the incidence of pleura infections
and intercostal blockade between the groups (p = 0.388,
p = 0.388, respectively). Patients treated for PSP with the
VATS method came to the follow-up control later, compared
to patients treated with TD (5.8 months vs. 3.7 months,
p <0.001) (Table 5).

DISCUSSION

Our two study groups were composed mostly of younger
men, which is in line with the existing epidemiological data
on the distribution of primary spontaneous pneumothorax
with respect to age and sex [4]. Regarding the duration of
the intervention itself, it is optimal and in line with the
already published results of prospective studies, with a
significantly shorter drain-wearing time and duration of
hospitalization, compared to TD [5].

According to some authors, VATS is described as the
treatment of choice of PSP with very low recurrence rate,
the possibility of bullectomy or apical pleurectomy using
mechanical abrasion and the option to switch to open sur-
gery, if needed [6, 7, 8].

In a large European study, the PSP recurrence rate was
compared between patients treated with thoracic drain-
age and VATS with talc pleurodesis. The obtained values
are 34% compared to 5% in patients treated with VATS
[9]. Ten-year monitoring of PSP patients in one center
confirmed the long-term safety and efficiency of VATS
with talc pleurodesis, with a 5% recurrence rate in patients
with bullae.

Recurrences after treating our patients by VATS were
practically negligible, and early and late complications were
at approximately the same level as TD, which leads us to
the conclusion that the VATS method is at least as safe
as the TD method but more effective than it. All of the
aforementioned leads also to the explanation of the late
first follow-up controls among patients treated with VATS
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in relation to thoracic drainage, since VATS as a definitive
treatment model did not require prior appointment with
the surgeon.

Treatment of relapse is unclearly defined, taking into ac-
count that TD in the first act is unsuccessful in 15-62% of
the cases [10]. Chemical pleurodesis is superior to simple
drainage in the prevention of recurrence (recurrence rate
of 8-13% and 36%, respectively) [10, 11]. In patients with
Vanderschueren’s stage II or IV PSP, some authors advo-
cate the advantage of VATS in relation to thoracoscopy;,
because of the possibility to apply bullectomy or apical
pleurectomy. There is no evidence of a preventive effect of
bullectomy on the occurrence of relapse, but pleurodesis
has proven to be effective. VATS pleurodesis is as efficient
as apical pleurectomy, but with less side effects [12].

In patients with previous medical thoracoscopy, there
are controversies regarding the repetition of thoracoscopy
ipsilaterally due to the fear that the adhesions will inter-
fere with visualization or because of the increased risk of
complications. Studies that included a few series of patients
treated with repeated thoracoscopy, as well as a group that
had previous talc pleurodesis, proved its practicability and
safety [11]. In most of them, it was possible to apply talc
pleurodesis as part of repeated thoracoscopy. On the other
hand, during the analysis of the course of treatment within
a small series of 39 patients treated with VATS after previ-
ous talc pleurodesis, repeated pleurodesis was successful
in almost 70% of the patients [11, 13].

Furthermore, patients treated with VATS benefit from
better cosmetic effects and painless procedures. In relation
to the earlier method of treating spontaneous pneumotho-
rax with thoracic drainage, the VATS method is a more
efficient and significantly safer method of treatment, which
is also economically more cost-effective [14].

CONCLUSION

The advantage of VATS in relation to TD is in the fewer
number of days of hospital treatment, less postoperative
pain, less morbidity, better postoperative gas exchange,
faster return to normal physical activity, better cosmetic
effect — therefore, VATS has become the gold-standard of
treating pneumothorax.

Conflict of interest: None declared.
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MpepHoOCTH BUAECOACUCTUPaHE TOPAKOCKOMNCKE XMpypruje y nopehery ca
TOpPaKa/JIHOM ApPeHaXKOM Yy leyerby NPUMApPHOT CNOHTAHOT MHEYMOTOpaKCa

Anekcanpap PuctaHosuh', [lejaH Crojkosuh’, Batba KocTtoscki', He6ojiwa Mapuh', Hatawa Bewosuh', Munena Maxapu?

Cno6oaaH Munucasrbesuh’

'BojHoMeAMLIMHCKa akafieMuja, KnnHKa 3a rpyaHy Xvpyprijy u kapavoxupyprujy, beorpag, Cpbuja;
BojHOMeaMLMHCKa akageMuja, KniHika 3a kapgronorujy, beorpag, Cp6uja;
*KnuHnukn yeHTap Kparyjeau, KnuHuka 3a onwty v rpyaHy xupyprujy, Kparyjesau, Cpbuja

CAXETAK

YBoa/LUum Linb oBe cTyauje je aHanu3a neyerba NprvmapHoOr
cnoHTaHor nHeymoTtopakca (MNCM) Kpo3 Halle geceTorogmiltbe
NCKYCTBO.

MeTop Cryauja je ykibyunna 67 6onecHuka ca MCM-om neyeHnx
BME0aCMCTPaHOM TOPAKOCKONCKOM Xupyprujom (BATX) nnm
TopaKkanHoM apeHaxom (TA) y KnuHnum 3a rpyaHy Xupyprujy n
Kapaunoxupyprujy y BojHomeanumnHCcKoj akagemmju y nepuogy
2008-2017.

Pesyntatu BonecHuuy ca MCr-om neyeHn BATX-om cy 6unu
mnahu (33,2 + 16,4 Hacnpam 45,5 + 21,5 rognHa, p = 0,010), a
y 06e rpyne cy BehuHy YnHunm mykapum (69,2% Hacnpam
78%). Takohe, o6onenu TpetupaHn BATX-om cy 6p»e 3aBpLua-
BaJI XOCMWTASIHO Jieuere 1 Kpahe Hocunm apeH (p < 0,001, p
< 0,002). Peumnau HakoH neversa ce yellhe jaB/bao KOA neve-
HuX TA-om (61% Hacnpam 3,8%) 1 y Hajsehem 6pojy cnyyvaja

DOI: https://doi.org/10.2298/SARH180504055R

TpeTnpaH je BATX-om (92%). YuecTanocT nHTaponepaTuBHUX

KoMnMKauuja je buna cnuuHa namehy rpyna (p = 0,599, p =

0,636,p=0,311, p = 0,388, p = 0,388). bon kao KomnAnKayuja
ce yewhe jaB/bao Kog neyeHux T-om (p < 0,001), Kao u paHe

Komnnukauuje (p < 0,001, p < 0,001). Huje 6uno pasnuke y

yyecTanoct uHdekLmje nneype n NpMMeHe NHTepKocTanHe

6nokage nsmehy rpyna (p = 0,388, ogHocHo p = 0,388). bonec-
HUUmM nevyeHn BATX-om cy KacHuje [oONasuam Ha KOHTposy y
nopehetby ca bonecHmummMa neyeHnm T-om (p < 0,001).
3ak/byyak BATX ce Kao xupypLuKa meTofia Moka3ao edukac-
HMjUM y OgHOCY Ha T[], WwTo Ce orneaa y onTMManHoOM Tpajaky
onepauuje, AYKUHU XocrnuTanu3aluje, TonepabunHom nocto-
nepaTMBHOM 6ony 1 3agoBosbaBajyhem Ko3meTckom edekTy,
Kao 1 peuunamBy y camo jefHOM Ciyyajy.

KmbyuHe peun: nHeymoTtopakc; 6ynosHo nnyhe; Bugeoacuctu-
paHa TopaKkoCKonuja; TopakasiHa ApeHaxa
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Trends in forceps deliveries in a tertiary health care

facility in Serbia
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SUMMARY

Introduction/Objective Increased incidence of cesarean sections leads to the reduction of incidence

of instrumental vaginal deliveries.

The aim of this study was to analyze the trends of forceps deliveries at the tertiary healthcare facility.
Methods The study was performed at the Clinic of Gynecology and Obstetrics, covering a 30-year period,

from 1987 to 2016 with a total of 198,882 births.

Results Forceps delivery rate was significantly lowering during time, while the cesarean section rates

were rising.

Conclusion Using linear, cubic and quadratic prediction models, we can estimate that in the year 2020
there will be no more forceps deliveries. However, minding the confidence interval of 95% some forceps
deliveries might still be carried out. Since it has been shown that the forceps is a very useful obstetric
tool, this very important skill might soon be neglected due to the lack of training.

Keywords: forceps; delivery; vaginal; operative; cesarean section

INTRODUCTION

An increase in cesarean section rates have re-
sulted in a reduction of instrumental vaginal
deliveries rates. Nowadays, increased cesar-
ean section rates are becoming an issue, lead-
ing to some instances of a renewed interest
in forceps delivery, even Kielland’s rotational
forceps. Nevertheless, a greater use of forceps,
especially a rotational one could be associated
with a much higher incidence of major mater-
nal trauma, especially to the anal sphincter and
levator ani muscles, so its use should be avoided
whenever possible [1].

Operative vaginal delivery (forceps and
vacuum extraction) and cesarean sections were
relatively recently introduced as obstetric oper-
ations. Forceps delivery was always considered
a great obstetrical challenge. What is expected
from contemporary obstetrician is to be able to
recognize disorders of natural birth processes
following with an active intervention [2].

In some situations, forceps may be the safest
option for delivery, for example, with an un-
diagnosed breech presentation at full cervical
dilation or for delivery of the second twin. In
these cases, forceps enable the controlled deliv-
ery of the fetus’s head. Assisted vaginal deliv-
ery of a fetus with a face presentation can only
be achieved by forceps; vacuum extraction is
contraindicated. Forceps is the only option for
delivery of premature fetuses because of the risk
of cephalohematoma and intracranial hemor-
rhage with vacuum extraction. Additionally
there are medical conditions (cardiac, respira-
tory, and neurological) that preclude maternal

effort, required for successful vacuum extrac-
tion, in the second stage of labor. Forceps may
also be chosen when maternal effort is minimal
secondary to epidural analgesia. Outlet forceps
can be useful at caesarean section for controlled
delivery of the fetal head.

Typically, forceps is used when a singleton
fetus in the cephalic position fails to progress,
or when delivery needs to be expedited in the
second stage of labor because of fetal distress.
In these instances, there may be a real choice
between forceps and alternative methods of
delivery: caesarean section and vacuum ex-
traction.

Correct placement of the vacuum device or
forceps is the key to safety [3]. Instrumental
delivery should never be performed when the
fetal head is not engaged. Transabdominal ul-
trasound assessment should be conducted in
cases of clinical doubts about the fetal head po-
sition [4]. Malrotation and elevated numbers
of traction applications may lead to neonatal
head injury [5].

Generally, forceps delivery is considered
to have higher success rates than vacuum ex-
traction. However, the success rates of opera-
tive vaginal delivery will vary regarding other
factors, including the range of indication, the
approval for subsequent forceps after failed
vacuum extraction, and the operator’s profi-
ciency and preference [6].

Neonatal sequelae are an important con-
sideration if instrumental vaginal delivery
is unsuccessful. A recent prospective study
found that neonatal trauma and fetal acidosis
were more common after failed instrumental
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Table 1. The number of vaginal, cesarean and forceps deliveries in the 1987-2016 period at the Clinic of Gynecology and Obstetrics, Clinical

Centre of Serbia in Belgrade, Serbia

Year Vaginal delivery Cesarean section Total Forceps
Number % Number % Number Number %

1987 8,254 92.46 656 7.36 8,910 139 1.87
1988 6,950 92.09 597 791 7,547 134 1.92
1989 7,186 91.92 632 8.08 7,818 124 1.72
1990 6,834 90.64 706 9.36 7,540 121 1.77
1991 6,611 89.29 793 10.71 7,404 126 1.91
1992 6,601 89.91 741 10.09 7,342 62 1.04
1993 6,545 89.70 751 10.30 7,296 94 1.29
1994 6,731 88.36 887 11.64 7,618 67 0.99
1995 7,256 90.49 763 9.51 8,019 109 1.50
1996 5,399 86.55 839 13.45 6,238 85 1.57
1997 2,818 78.45 774 21.55 3,592 59 2.09
1998 4,675 83.14 948 16.86 5,623 43 0.84
1999 4,511 81.50 1,030 18.50 5,541 51 1.13
2000 5,099 81.51 1,123 18.49 6,222 43 0.84
2001 5,491 81.42 1,253 18.58 6,744 53 0.96
2002 5,473 78.96 1,464 21.04 6,958 30 0.55
2003 5415 78.72 1,464 21.28 6,879 52 0.96
2004 5,452 75.39 1,780 24.61 7,232 29 0.53
2005 5,237 74.56 1,787 25.44 7,024 21 0.40
2006 5,283 75.21 1,742 24.79 7,025 20 0.38
2007 5,241 75.86 1,668 24.14 6,909 16 0.30
2008 5,070 72.44 1,929 27.56 6,999 34 0.67
2009 4,556 69.60 1,990 30.40 6,546 16 0.36
2010 4,572 67.75 2,176 32.25 6,748 26 0.57
2011 4,290 68.86 2,224 34.14 6,514 26 0.60
2012 4,475 65.72 2,325 34.28 6,782 15 0.34
2013 4,608 68.93 2,077 31.07 6,685 17 0.36
2014 4,654 67.53 2,238 32.47 6,892 7 0.15
2015 4,026 63.15 2,349 36.85 6,357 5 0.12
2016 4,044 63.26 2,348 36.73 6,392 10 0.25

vaginal delivery than after immediate caesarean section
[7]. It remains unclear whether complications in labor
result in operative delivery or whether the mode of deliv-
ery itself contributes to adverse outcomes. In their large-
scale retrospective cohort study, Werner et al. [8] reported
that forceps delivery had a lower risk of adverse neonatal
outcomes including cephalohematoma, low Apgar score,
and neurologic complications and posed a higher risk of
facial nerve palsy than did vacuum extraction. Although
previous reports suggested that the risk of fetal injury is
unacceptable, recent studies demonstrate more favorable
outcomes without significant fetal or maternal morbidity,
so the training in forceps deliveries should continue [9].

The aim of this study was to analyze the trends of for-
ceps deliveries at a tertiary healthcare facility.

METHODS

This study was performed at the Clinic of Gynecology and
Obstetrics, Clinical Centre of Serbia in Belgrade, a tertiary
healthcare facility, covering a 30-year period, from 1987
to 2016, with a total of 198,882 births. We analyzed for-
ceps delivery rates, indications for forceps delivery, parity

‘ DOI: https://doi.org/10.2298/SARH180131019P

of patients and maternal morbidity after forceps delivery.
Regarding neonates, we analyzed average Apgar score,
birthweight and neonatal morbidity. At the same time, we
analyzed cesarean section rates in same period. Statistical
methods we used were descriptive statistics, percentages,
as well as linear, cubic, and quadratic prediction models.

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

RESULTS

In Table 1, the number of vaginal, cesarean and forceps
deliveries in the period from 1987-2016 at the Clinic of
Gynecology and Obstetrics, Clinical Centre of Serbia in
Belgrade, Serbia are shown.

In the analyzed period, there were total of 198,882
births, of which 1,634 were forceps deliveries, and 55,475
were cesareans sections.

Statistically significant decrease in both vaginal and for-
ceps deliveries was noted, while at the same time, the cesar-
ean section rates were statistically significantly increased.

In the analyzed period, the highest forceps delivery
rate was noted in the year 1997 (2.09%), and lowest in the
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year 2015 (0.12%). The lowest cesarean section rate was
observed in the year 1987 (7.36%), and highest in the year
2015 (36.85%).

Using linear (R? = 0.947), cubic (R* = 0.944) and qua-
dratic (R? = 0.822) prediction models we can estimate that
in the year 2020 there will be no more forceps deliveries.
However, minding the confidence interval of 95%, some
forceps deliveries might still be performed.

DISCUSSION

The increase of cesarean section rates is the result of vir-
tually complete elimination of vaginal breech delivery, as
well as a significant decrease in operative vaginal deliveries
and vaginal birth after cesarean. In our study, covering
198,882 births, we have found a statistically significant de-
crease in both vaginal and forceps deliveries, and statisti-
cally significant increase the cesarean section rates. The
number of forceps deliveries is closely associated with the
number of vaginal deliveries, which is one of reasons for
the decrease in the number of forceps deliveries. Our data
is consistent with literature data regarding the decrease in
forceps deliveries.

It does not matter whether cesarean section rates are
high or low, but whether the appropriate performance of
cesarean delivery is part of a system that delivers opti-
mal maternal and neonatal care after consideration of all
relevant patient and health system information [10]. The
current study suggests, however, that efforts to reduce ce-
sarean section rates may not improve patient outcomes.
Caesarean delivery is protective against birth trauma, es-
pecially when performed without labor in comparison with
vaginal delivery when operative delivery is required in the
second stage of labor [11].

After a decline in the use of forceps because of adverse
outcomes and fear of litigation, recent evidence suggests
that they may be safe and effective in trained hands regard-
ing the increased short and long-term morbidity related to
cesarean section compared with the reduced morbidity of
subsequent pregnancy after operative vaginal delivery [12].

When complications arise in the second stage of labor,
there is a choice between an instrumental vaginal delivery
and a caesarean section. Obstetric forceps is potentially
dangerous in the hands of untrained or inexperienced
obstetricians.

The failures in forceps deliveries are usually related to
inaccurate assessment of the fetal position and station,
which can be overcome by gaining enough clinical ex-
perience and using intra-partum ultrasound scanning to
determine the fetal head position in the second stage, and
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should be part of the core curriculum in obstetric train-
ing [13].

Women are more likely (over 75%) to choose a future
vaginal delivery after one successful forceps delivery than
after a caesarean section (almost 25%) [14].

Instrument-assisted vaginal delivery is a significant risk
factor for birth canal lacerations. Protection against exten-
sive perineal tearing may prevent obstetric anal sphincter
injuries [15].

In our study, using prediction models we estimated that
in the year 2020 there will be no more forceps deliveries,
however, minding the confidence interval of 95% some
forceps deliveries might still be performed. The limited use
of forceps is due to the lack of training and the situation
in our facility is no different. This is a new educational
challenge for teaching and development of clinician’s skills
with careful assessment and knowing when to stop if safety
criteria are not met [16].

To enable women to make an informed choice about the
mode of delivery, obstetricians need to be adequately trained
and supervised in the use of forceps.The American College
of Obstetrics and Gynecology has recommended training
in instrumental delivery to control and reduce the rates of
caesarean sections. Current minimum training for forceps
delivery is insufficient to ensure obstetricians’ competency,
leading to the inevitable disappearance of this valuable skill.
The prospects are to abandon the attempts to teach forceps
and prepare residents for practice, which does not include
the availability of forceps delivery, or to prioritize the devel-
opment of simulation models that would allow them to ob-
tain sufficient training in forceps delivery, which is the only
alternative to the inevitable extinction of the forceps [17].

CONCLUSION

After analyzing the trends of vaginal, forceps and cesarean
section delivery rates, a statistically significant decrease
was found in both vaginal and forceps deliveries, while
at the same time, the statistically significant increase of
cesarean section rates. Using linear, cubic and quadratic
prediction models we can estimate that in 2020 there will
be no more forceps deliveries. With the confidence interval
of 95% some forceps deliveries, however, might still be per-
formed. The reasons for the decline in the use of a forceps
are the fear of maternal and fetal injuries and medicolegal
issues. Since it has been shown that the forceps is a very
useful obstetric tool, this extremely important skill might
soon be neglected due to the lack of training.
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TpeHnpg, nopohaja popuencom y TepumjapHoj yctaHosm y Cpbuju

Munow Metpoxujesnh'?, CBeTnaHa Bp3nh-MeTtpoHujesunh'?, NaHujena bpath?, TatjaHa Hukonuh? 3opuua JectpoBuh?

'YHuBep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

2KnuHuukn yeHTap Cpbuje, KnuHuka 3a ruHekonorujy 1 akywepctso, beorpag, Cp6uja

CAXETAK

YBog/Lum MosehaHa yyecTanocTt Lapckrx pe3oBa AoBena je
CMarbekba Y4ecTanioCT MHCTPYMEHTaJTHOT BarMHanHor nopohaja.
Linb cTyauje 6vo je pa ce aHanusupa TpeHg nopohaja dop-
Liencom y TepLmjapHoj yCTaHOBMN.

Mertope Cryamja je cnposefeHa y KnHWLM 3a riHeKonorujy v
aKylepcTBo y nepuogy o 1987. no 2016. roguHe 1 obyxsatuna
je 198.882 nopohaja.

Pesynrtatu Yuectanoct nopohaja ¢popLiencom ce 3HauyajHO
CMatbUa TOKOM BPEMEHa, A0K je yYecTanocT LiapcKor pesay
nopacry.

DOI: https://doi.org/10.2298/SARH180131019P

3aksbyuak Kopuctehu nuHeapHe, Ky6He 1 KBapaTHe Moaene
npeguKkuuje, npoueksyje ce fay 2020. roanHu Bue Hehe 6UTtn
nopohaja dopuencom. Nmajyh y Bugy nHtepsan noseperba
op 95%, moryhe je ga he ce noHekn nopohaj popLiencom nnak
cnposecTu. C 0631Mpom Ha To fia je dopLienc Beoma KoprCTaH
VHCTPYMEHT, BELUTNHA HEroBe ynoTpebe Moxe HecTaTy 360r
HeapeKBaTHe 0byKe aKylepa.

KrbyuHe peun: dpopLenc; nopohaj; BarMHanHy; onepaTeHY;
LapCKK pe3
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SUMMARY

Introduction/Objective Anemia is the most common extraintestinal manifestation of celiac disease
(CD) in children.

The aim of this study was to determine the frequency, severity and type of anemia in children with a
classical CD, as well as the differences between anemic and non-anemic patients in their age, duration of
iliness, percentile body length or height, percentage of body weight (BW) deviation compared to ideal,
and the degree of damage to the small intestine mucosa.

Methods The study was based on a sample of 90 children, 56 females and 34 males, ages 7-90
(18.23 £ 12.7) months with classical CD. The diagnosis of CD is based on the ESPGHAN criteria from
1990 and 2012, and of anemia on the 2011 WHO reference values.

Results Anemia was found in 47 (52.22%) patients, of which it was mild in 23 cases [nemoglobin (Hb)
100-109 g/L] and moderately severe in 24 (Hb 70-99 g/L), in 34 (72.34%) it was microcytic [mean cell
volume (MCV) < 70 fl] and normocytic (MCV 70-87 fl) in 13 patients. Low serum iron levels (< 10.7 umol/L)
were found in 68 (75.56%), and hypoferritinemia (< 16 ng/ml) in 77 (85.56%) patients. Except for a greater
deficit of BW in patients with anemia compared to those without anemia (-14.64 + 9.60 vs.-8.56 + 11.87%,
p < 0.01), differences in other defined features were not significant.

Conclusion Mild or moderate iron deficiency anemia occurs in slightly more than half of children with a
classical type CD. In anemic compared to non-anemic patients, there is a significantly higher BW deficit,
while differences in other characteristics typical for this type of disease are not significant.

Keywords: classical celiac disease; children; anemia

INTRODUCTION

Anemia is the most common extraintestinal
manifestation of celiac disease (CD) [1-5].
Depending on the study, it is found in 16-84%
of newly detected patients, more often and more
pronounced in severe and prolonged forms of
the disease [4-8]. A key role in the pathogenesis
of anemia in CD, both in children and adults,
is iron deficiency, while the lack of folic acid,
vitamin B12, copper, and protein results in a
lesser expression [4, 9, 1-12]. In a significant
number of cases anemia can be the main, and
often the only sign of the disease [9, 13-19].
This clinical presentation of CD is commonly
seen in adults and adolescents, although it is
not rare in school and preschool children [9].
According to the results of some studies, CD
as the etiological factor of sideropenic anemia
participates with a prevalence of 6-21.3% [9,
17-19]. Hence, some authors recommend that
all patients with sideropenic anemia of unclear
etiology, especially those resistant to oral iron
therapy, should be tested for CD [13, 17, 19].

The aim of our study was to determine
the frequency, severity and type of anemia
in children with classical CD. In addition,
the objective was to analyze the differences
between anemic and non-anemic patients at
the age of diagnosis of the basic disease and its
previous duration, percentile body length (BL)
or body height (BH), percentage of body weight
(BW) deviation compared to the ideal, and the
degree of damage to the small intestine mucosa.

METHODS

The objectives of the study were analyzed
on a sample of 90 children (56 female and 34
male) ages 7-90 (18.23 + 12.70) months with
classical CD, i.e. type of the disease followed
by chronic diarrhea (> 2 weeks) and failure to
thrive. The diagnosis of CD was based on the
European Society for Pediatric Gastroenterology,
Hepatology and Nutrition guidelines published
in 1990 and 2012 [20, 21]. The diagnosis was
preceded by a detailed medical history, complete
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clinical examination, and appropriate laboratory tests. The
study protocol was approved by the local ethics committee.

History of the disease for each patient contained exact
data related to the onset, duration, and the severity of the
underlying disease. According to the data from parents,
all respondents had optimally progressed and had normal
blood counts before the onset of the disease. During the
clinical examination, each patient’s BL/BH and BW was
measured and the obtained values were compared with
the standard for the appropriate age and sex. The values
of BL/BH are expressed in percentiles, and deviations in
BW in relation to the ideal in percentages.

In accordance with the modified Marsh criteria, small
intestinal mucosal damage is classified into infiltrative
(I), infiltrative-hyperplastic (II), destructive (III),
and hypoplastic (IV) [22]. Depending on the degree
of destruction of villi, destructive enteropathies are
additionally differentiated into partial (IIIa), subtotal
(IIIb), and total (IIIc).

Blood count and serum iron and ferritin concentrations
were determined by standard laboratory methods from a
blood portion taken in the morning and before breakfast.
The diagnostic criterion for anemia was the level of Hb
for children up to five years old below 110 g/L, and for
children 5-11 years old below 115 g/L [23]. The Hb value
of 100-109 g/L was classified as a slight anemia, from 70
to 99 g/L moderate, and below 70 g/L severe [23]. The
reference value for red blood cells count (RBCs) was
3.90-5.10 x 10"/L, for MCV it was 70-87 fl, for mean cell
Hb (MCH) 25-31 pg, and for iron serum concentration
10.7-31.3 umol/L, of ferritin 16-100 ng/ml [24]. The
differentiation of anemia types is based on the values of
MCV, MCH, and serum iron concentration.

The differences between the anemic and non-anemic
groups of children according to the age of diagnosis and the
duration of the underlying disease were tested by Oneway
ANOVA (on-the-clock analysis of variance), according to
sex by the x* test, according to the degree of small intestinal
mucosal damage by the Kruskal-Wallis and Mann-Whitney
tests, and the percentile BL/BH and the percentage of BW
deviation was compared to the ideal by Student’s T-test.

RESULTS

Anemia with Hb values of 71-109 (96.62 + 9.33) g/L
was observed in 47 of 90 or 52.22% of patients. None of
them had severe anemia, while the incidence of mild and
moderately severe anemia was almost the same (24 vs. 23).
The number of RBCs in the blood in the whole group of
subjects varied 2.56-5.19 (4.29 + 0.73) x 10'%/L, while the
MCYV value was 50.5-88.0 (64.76 + 9.18) fl, concentrations
of serum iron were 2.1-15.5 (5.96 + 3.32) umol/L, and of
ferritin 2-18 (7 £ 4.20) ng/ml. In the group of children
with anemia, the number of RBCs was low in 15 (31.91%)
of them, normal in 27 (57.45%), and elevated in five
(5.11-5.70 x 10"%/L). In the same group of patients, MCV
was decreased in 34 (72.34%) and normal in 13, while
MCH was low in 35 (74.47%), and normal in 12. In

‘ DOI: https://doi.org/10.2298/SARH181203021R
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the entire group of subjects, low serum iron levels were
determined in 68 (75.56%) cases, while low ferritin levels
were determined in 77 (85.56%) cases. Granulocyte and
platelet counts in the blood were normal in all.

The duration of symptoms before the diagnosis was 1-6
(2.21 £ 1.48) months. The majority, 50 children (55.56%),
were at the age of 1-2 years, 28 were younger than one
year, and 12 were older than two years. The values of
BL/BH percentile ranged 5-90 (37.62 + 26.26), and the
BW percentage deviation compared to the ideal for the
appropriate age and sex from +18.5 to -33 (-11.58 + 10.80).
Destructive enteropathy (type III) was found in all the
patients, seven of which partial (IIIa), 41 subtotal (IIIb),
and 42 total (ITIc).

The differences in the age and the duration of the
disease, sex, percentile BL/BH, percentage of BW deviation
in relation to ideal, and the degree of damage of the
obtained small intestine samples among patients with
anemia and without anemia are shown in Table 1. As it
can be seen, with the exception of significantly higher BW
deficit in patients with anemia than in those without it,
there were no significant differences.

Table 1. Differences in the age of diagnosis of celiac disease, duration
of symptoms, BL/BH percentile, BW percentage deviation compared
to the ideal, and the degree of damage of the small intestine mucosa
in patients with anemia and in those without it

Patients with Patients Statistical

Observed features anemia without sianificance

(No 47) anemia (No 43) 9

7.5-60 7.5-90
Age (months) (1642+1072)| (1652+596) | ™
Duration of 1-6 1-6 ns
symptoms (months) | (2.37 £ 1.54) (2.03+1.42) -

. 5-90 5-90

Percentile of BL/BH | 40 01 26.37) | (35.25 + 16.22) n-s.
S +9--33 +18.5--28
% deviation of BW | (14 64+ 960) | (856+11.87) | P <00
Enteropathy (No) 22124 5:20:18 ns.
Ila:lllb:lic

BL - body length; BH - body height; BW - body weight; n.s. - not significant

DISCUSSION

Anemia in CD is primarily caused by iron deficiency,
but also by the lack of other nutritional factors necessary
for normal erythropoiesis, such as folic acid, vitamin
B12, proteins and copper [10, 12, 25, 26]. Hence, viewed
pathogenically, it belongs to the group of nutritive or
hypoproliferative anemia [10]. Deficit of iron, protein,
and copper results in insufficient Hb synthesis and causes
anemia of hypochromic and microcytic type, where the
number of RBCs can be normal and elevated, while folic
acid and vitamin B, deficiency block normal regeneration
of RBCs and result in macrocytic anemia [27]. In the state
of a combined deficit of a factor of essential importance
for normal erythropoiesis, anemia acquires normocytic
features [10]. Folic acid deficiency, in addition to a smaller
number of Er and low Hb and the number of reticulocytes,
is characterized by high values of MCV and MCH and a
reduced number of granulocytes and platelets [10]. An
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identical hematological image also has a lack of vitamin
B,,, but it is, except in the heavy form of the classical CD,
rarely seen [4, 27, 28].

The basis of the deficit of the factors necessary for
erythropoiesis is the absorption disorder caused by
the inflammation of the small bowel mucosa [29]. The
morphological and functional damage to the small
intestine mucosa to the CD is most pronounced in its
proximal part, i.e. in the segment where most of the
nutrients are absorbed [29]. Negative nutritional balance
in the classical type of CD is also significantly contributed
to by insufficient intake caused by anorexia and vomiting
[30]. As with other inflammatory diseases, additional
involvement in iron malabsorption also has a suppressive
effect of hepcidin [12, 30].

The consequences of the disease are more pronounced
in children in the first two years of life, i.e. in the period
of the most intensive growth and development, especially
in the cases of its prolonged duration [4, 9, 29]. The age of
our patients was 18.23 + 12.70 months, and the length of
the symptoms until the diagnosis was 2.21 + 1.48 months,
resulting in a significant deficit of BW (-11.58 + 10.80%),
reduced percentage of BL/BH (37.62 + 26.26) and high
representation of subtotal and total enteropathy (92.22%).
In accordance with these facts, the prevalence of anemia
in our patients was high (52.22%). The mean Hb value
in anemic patients was 96.62 + 9.33 g/L. None of them
had severe anemia (Hb < 70 g/L), while the incidence of
mild and moderate anemia was almost the same (24 vs.
23). According to morphological features, anemia was
microcytic and hypochromic in three quarters of cases
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'Cpricko nekapcko ApyLwTeo, AKafieMuja MeAULIMHCKNX HayKa, beorpag, Cpbuja;

2YHnBep3nTeTCKa fievja KNHKKa, beorpag, Cpbuja;

*YHusepautet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja;

“MeguUMHCKN LeHTap ,BarbeBo’, Bambeso, Cpbuja;

*KnuHuukn uentap Kparyjesay, KnuHvika 3a negujatpujy, Kparyjesau, Cpbuja;
YHnsepauTet y Kparyjesuy, OakynTeT MeauLMHCKIX HayKa, KparyjeBal, Cpbuja;

’Onwrta 6onHuUa Hosu Masap, Hosu Masap, Cpbuja;

8YHuBep3auTeT y barboj Nyun, MepnumHckn dakyntet, barba Jlyka, Penybnuka Cpncka, BocHa v XepuerosrHa

CAXETAK

YBoa/Unm AHemuja je Hajuelnha ekcTpanHTeCTHaIHA MaHW-
decTauuja uenujayHe 6onectu (LIB) y peujoj nobw.

Linrs paga je 6ro fa ce yTBpAE yYecTasnocT, TeXMHA U TUM aHe-
Muje Kog Aele ca KnacuyHom LI, Kao n pasnuke namehy aHe-
MWYHWX 1 HEAHEMUYHWX BONECHNKA Y Y3PacTy, Ay>KNHU Tpajarba
6051eCT, NEPLEHTUITY TeNECHE JYXKUHE UM BUCKHE, MPOLIEHTY
ofcTynatba TenecHe TexuHe (TT) y ogHOCY Ha npeanHy u cte-
neHy owTtehera Cy3HYLe TaHKOT LpeBa.

MeTtopg Crynujom je obyxBaheH y3opak og 90 felle, 56 KeHcKor
1 34 mywkor nona, y3pacrta 7-90 (18,23 £ 12,70) meceuu ca
knacuyHum LI, OunjarHosa L je 6a3vipaHa Ha ESPGHAN kpwte-
puijymuma n3 1990. 1 2012. roanHe, a aHemuje Ha pedepeHTHUM
BpegHoctma WHO 13 2011. roguHe.

Pesyntatu AHemuja je KOHCTaTOBaHa Kog 47 (52,22%) 6onecHu-
Ka 1 To Kog 23 naka (Hb 100-109 g/L) n kog 24 cpeftbe TellKa

DOI: https://doi.org/10.2298/SARH181203021R

(Hb 70-99 g/L), npu uemy kog, 34 (72,34%) mukpouutHa (MCV
< 70 fl) n kog 13 HopmouwnTHa (MCV 70-87 f). CHUXeH HUBO
reoxha y cepymy (< 10,7 umol/L) ytBpheH je kop 68 (75,56%),
a deputuHa (< 16 ng/ml) ko 77 (85,56%) 6bonecHuKa. N3y3u-
Majyhin Behu peduumt BW kog 6onecHriKa ca aHemmjoM Y OfHO-
Cy Ha OHe 6e3 aHemuje (-14,64 + 9,60 ogHOCHO -8,56 + 11,87%, p
<0,01), pasnuke y apyrum gedrHucaHum obenexjuma namehy
AQHEMUYHUX 11 HEAHEMNYHUX UCIUTAHMKA HUCY Bune 3HauajHe.
3akrbyuyak Jlaka 1nv yMepeHo TellKa CuaeponeHujcka aHe-
MWUja ce jaB/ba KOA HeLTO BuLLe of nonoBuHe Aelle ca LIb. Koa
aHemMnyHOCTH y nopehery ca HeaHeMUYHUM bonecHMLMa
perncTpoBaH je 3HauyajHo Behu geduunt TT, AOK pasnuke y
APYIVIM KapakTepucTkama TUMYHKM 3a OBY BPCTY 6onecTu
Hncy 6une 3HavajHe.

KrmbyuHe peun: KnacmyHa LienvjayHa 6onect; geua; aHemmja
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SUMMARY

Introduction/Objective The aim of this follow-up study was to determine the effects of topiramate
therapy on cognitive functions in patients with pharmacoresistant focal epilepsy.

Methods The study sample comprised of 40 topiramate naive patients. The topiramate starting dose
was 25 mg, with a fortnightly titration schedule of 25 mg. A wide range of cognitive functions was
evaluated through extensive neuropsychological testing at baseline and six months after reaching the
target dose (200 mg/day).

Results The most common side effects following the introduction of topiramate were cognitive impair-
ments, reported by 45% of the participants. The neuropsychological scores on attention, executive
function, verbal content recall, improved cognitive flexibility, as well as visuospatial ability and speech,
obtained at six-month follow-up were significantly lower than at baseline. However, statistically significant
correlation between neuropsychological scores and the number of antiepileptic drugs taken alongside
topiramate could not be established. Similarly, no statistically significant differences were noted between
the percentage of reduced neuropsychological scores at follow-up pertaining to patients with lower
and higher baseline cognitive performance. Moreover, regression analysis indicates that the percent-
age change in the majority of cognitive scores is unrelated to the age at the epilepsy onset, epilepsy
duration, presence of brain pathology on magnetic resonance imaging and percentage change in the
depression scale score.

Conclusion Despite slow introduction and administration of a relatively small dose, topiramate exhibits
adverse effects on a wide range of cognitive functions, which appear unrelated to the number of addi-
tional antiepileptic drugs, baseline cognitive functioning, age at the onset of epilepsy and its duration,
presence of brain pathology and the extent of depressive symptoms.

Keywords: topiramate; cognitive functions; epilepsy

INTRODUCTION

Topiramate (TPM) is effective as an adjunct
treatment for pharmacoresistant focal epilep-
sy [1]. However, empirical evidence indicated
that it can induce various cognitive adverse
events (CAEs), including memory and atten-
tion problems, as well as poor performance
in verbal fluency tasks [2, 3, 4]. Data suggest
that up to 10% of patients treated with TPM
may complain of cognitive issues [5]. The risk
of cognitive complaints is 2—5 times higher in
TPM-treated patients compared to those tak-
ing placebo [6]. When compared to patients
on other antiepileptic drugs (AEDs), cognitive
impairments were more frequently reported
by patients receiving TPM therapy [7]. Con-
sequently, cognitive impairments during TPM
treatment are the most frequently cited rea-
son for therapy discontinuation [8]. It seems
that the CAEs that occurred following TPM
introduction are at least partly caused by high

initial doses and/or rapid drug introduction
[9]. Thus, slow titration, administration of the
lowest possible doses and monotherapy may
decrease the risk of cognitive impairments [10,
11, 12]. However, in extant studies, prolonged
therapy, even at low doses of a single drug, was
associated with a significant incidence of CAEs
[13]. Some authors explain these findings by
noting that hippocampal sclerosis, rather than
epilepsy duration or polytherapy, is the major
risk factor for the development of CAEs [14].

Although the cognitive profile of TPM has
been extensively studied, further assessment
of cognitive complaints during dose titration
using wider range formal neuropsychological
tests is necessary.

The aim of the first follow-up study of this
kind in a Serbian sample was to determine the
effects of topiramate on cognitive function (CF)
in patients with pharmacoresistant cryptogenic
or symptomatic focal epilepsy.
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METHODS

This follow-up study included 40 TPM naive patients (all
of whom spoke Serbian as native language) diagnosed
with pharmacoresistant cryptogenic or symptomatic focal
epilepsy (according to the ILAE criteria), none of whom
had any progressive neurological diseases, psychiatric co-
morbidity or mental retardation. Study participants were
prospectively recruited from the outpatient clinic of the
Epilepsy Department of the Neurology Clinic, Clinical
Center of Serbia in Belgrade.

The study protocol was done in accord with standards
of the Institutional Committee on Ethics. All participants
were informed of the purpose, procedures, and the scope of
the neuropsychological evaluations and provided written
informed consent for their inclusion in the study. The TPM
starting dose was 25 mg, with fortnightly titration of 25 mg
to reaching a stable dose of 200 mg/day. At the study onset,
the therapy prescribed to the participants comprised of one
or more of the following AEDs: carbamazepine, valproic
acid, lamotrigine, phenobarbital, clobazam and phenytoin.

Demographic and clinical data (gender, age, and level
of education, age at seizure onset, epilepsy duration, and
current antiepileptic therapy) were obtained from each pa-
tient at the beginning of the study. Patients’ written records
regarding epileptic seizures and accompanying side effects,
starting two months prior to the TPM introduction and
covering the entire study period, were also collected. Sei-
zure frequency before commencing TPM therapy, as well
as that when patient was on a stable dose was classified as
1-10/11-20/> 20 seizures/2 months. Cognitive and other
side effects after the introduction of TPM were arbitrarily
classified as mild or severe according to their interference
with daily activities. CAEs that were not present before the
introduction of TPM included impaired memory, impaired
attention, and slower thinking, among others. At the end
of the study, the patients self-rated their general condition
in relation to the period before the introduction of TPM
as much better, better, unchanged, or worse.

In addition to the above procedures, study participants
underwent neuroimaging using a 1.5 T MRI scanner (Sie-
mens Avanto, Siemens AG, Erlangen, Germany). A stan-
dardized scanning protocol was adopted, with the option
of detecting hippocampal sclerosis and other pathologies
of the temporal and non-temporal lobes, as well as other
parts of the brain. However, a scan was not performed on
patients that underwent brain MRI on the same machine
utilizing the same scanning protocol within six months
prior to the start of this study, as this information was
used in the analyses.

Each patient was subjected to neuropsychological as-
sessment at baseline (i.e., before the introduction of TPM),
and six months after reaching a stable dose. None of the
patients experienced seizures in the 24-hour period prior
to testing. An objective CF assessment was conducted
using a battery of flexible neuropsychological tests [15].
All tests were conducted in a standardized manner and
were adapted for Serbian population [15]. The battery of
tests included Mini-Mental State Exam (MMSE) as a CF

‘ DOI: https://doi.org/10.2298/SARH171225066M
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screening test [16]. Wisconsin Card Sorting Test (WCST)
was used for assessment of executive function [17]. Rey
Auditory Verbal Learning test (RAVLT') focused on verbal
learning and episodic verbal memory [17]. Rey-Oster-
rieth Complex Figure test (ROCF) assessed visuospatial
ability and visual memory [18, 19]. Trail Making Test Part
A (TMT-A) end Part B (TMT-B) examined psychomotor
speed and attention, and cognitive flexibility [17]. Wechsler
Memory Scale-Revised (WMS-R) focused on attention
[20]. Verbal and Category Fluency measured capacity for
verbal divergent thinking [15]. Boston Diagnostic Aphasia
Examination (BDAE) focused on speech [21]. In addition,
the depression level was assessed via Hamilton Depression
Rating Scale (HDRS) [22].

Statistical analyses were performed using SPSS Statistics
(Statistical Package for Social Sciences) for Windows, ver-
sion 20. The results were reported as the arithmetic mean
+ standard deviation, as well as maximum and minimum
values. The obtained data were further subjected to the
Student’s t-test, x* test, the Spearman’s correlation, the
sign test, linear regression models, and the McNemar’s
test, where appropriate. Differences and correlations were
considered statistically significant at p < 0.05.

RESULTS

Study participants’ demographic data and general clinical
characteristics at the start of the study are shown in Table
1. As can be seen from the tabulated results, most patients
experienced a significant reduction (p = 0.001; sign test)
in the total number of seizures in the two-month period
of TPM treatment at target doses (15.8 £ 54.3) compared
to the two-month period before TPM was introduced
(21 £ 61.4). Once the target TPM dose of 200 mg/day was
reached, 40% of the patients were seizure-free. Among the
remaining patients, a significant reduction of seizure in-
cidence (> 50%) was observed in 11 (27.5%) cases, while
13 (32.5%) patients experienced a < 50% reduction. On
the other hand, depression incidence at the end of the
study (14 patients) was not statistically significantly dif-
ferent (p = 0.243; McNemar's test) from that at baseline
(18 patients). The difference in depression scores before
and after the administration of TPM was not statistically
significant either (t-test -0.46, p = 0.648). Based on their

Table 1. Demographic and clinical data of the patients on start of
the study

Parameters Value
Sex (female/male) 24/16
Age, years (range) 41 +14.1 (18-68)
Patients with education < 11 years (%) 10 (25)

259+ 17.9 (2-68)
14.8 +£12.2 (1-50)
27/5/8

Age at seizure onset, years (range)
Duration of epilepsy, years (range)

Seizure frequency before TPM (2 months),
1-10/11-20/> 20

Patients with depression, mild/severe 8/10
Patients with lesioned brain MRI (%) 19 (47.5)

TPM - topiramate; MRI — magnetic resonance imaging
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1
Cognitive adverse effects | 30% —
Somnolency | 7.5% -
Iritability |© 7.5% 5% )
Dizziness ! 10% '
Nausea ! 12.5% J
Weight loss | 12.5% \
Acroparesthesia 7.5% |
Loss of libido Mild  mSevere
Double vision 2-‘5%
Tachycardia 2;5%

Figure 1. The frequency of adverse effects after reaching target dose
of topiramate

self-assessment of general health status after achieving a
stable dose of TPM, five (12%) patients felt significantly
better, 17 (43%) felt better, two (5%) felt worse than before
the introduction of TPM, and 16 (40%) patients reported
no changes in their condition.

Figure 1 shows the adverse effects the patients reported
after reaching the TPM target dose. It can be seen that
cognitive impairments were by far the most common ad-
verse effects experienced, and were reported by 18 (45%)
patients. At the end of the study, six months after reaching
the target TPM dose, most patients (38.9%) reported mul-
tiple CAEs. Specifically, 16.7% participants complained of
impaired memory, impaired attention, and word-finding
difficulties, while slower thinking was experienced by
11.1% of the sample. None of the participants reported
remission of any of the cognitive impairments after their
onset until the end of the study. Table 2 shows the number
of patients that reported cognitive impairments during the
TPM dose titration period.

Table 2. The number of patients with complaints on cognitive difficul-
ties during titration dose of topiramate

g‘;‘;i‘t’fv . 25mg | %50 mg | 100 mg | *150 mg | 2200 mg
impairment n(%) | n (%) n (%) n (%) n (%)
Impaired memory - - 7(17.5) | 9(22.5) | 10(25)
Impaired attention - 2(5) | 7(17.5) | 10(25) | 10(25)
Slowed thinking - 2(5) 2(5) 4(10) | 7(17.5)
difeutes © | T | | | 309 5029

n - number of patients;
atwo weeks after reaching a given dose of topiramate

The results of the applied neuropsychological tests and
corresponding statistical findings are presented in Table 3.
The six-month follow-up scores related to measurements
of attention, executive function, verbal content recall, en-
hanced cognitive flexibility, as well as visuospatial abilities
and speech, obtained when the patients had been receiving
the TPM target dose of 200 mg/day for six months, were
statistically significantly lower than at baseline. On the
other hand, differences in scores on visual memory tests
at baseline and at six-month follow-up were not statisti-
cally significant (Table 3). Table 4 shows the percentage
changes in the cognitive scores after the introduction of
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TPM with respect to the baseline, in relation to the inde-
pendent variables, such as the age at the epilepsy onset,
duration of epilepsy, presence of pathology on the brain
MRI, and the percentage change in the depression scale
score. Regression analysis findings indicated that the per-
centage change in the majority of cognitive scores was un-
related to the aforementioned independent variables. In
addition, percentages of patients whose cognitive perfor-
mance declined at the six-month follow-up relative to the
baseline were examined separately for each test. The mean
MMSE score served as the baseline CF level, as it provided
a measure of the patients’ overall cognitive status. When
the participants were grouped by their MMSE baseline
score (< 27 vs. > 27), no statistically significant differences
were found in the percentage of patients whose individual
test scores declined on 6-month assessment relative to the
corresponding baseline values.

In 31 of the 40 participating patients (77%), TPM was
added to a preexisting medication, with valproic acid
(VPA) (13 patients), carbamazepine (CBZ) (14 patients),
lamotrigine (LTG) (14 patients) and phenobarbital (PHB)
(five patients) identified as the most frequently used co-
medications. However, no correlation between neuropsy-
chological scores and the number of AEDs used alongside
TPM was established.

DISCUSSION

The findings yielded by the present study indicate that
TPM therapy can compromise a wide range of CFs in
patients with pharmacoresistant focal epilepsy. Patients’
subjective complaints were the first indication of the
adverse neuropsychological profile of TPM, which was,
subsequently, confirmed thought comprehensive neuro-
psychological assessments. Fortunately, the results reported
in this paper also reveal that TPM was effective in reduc-
ing the frequency of epileptic seizures. This could be the
reason why patients on a stable TPM dose predominantly
rated their health condition as better or significantly bet-
ter compared to the period before the introduction of the
drug.

In the clinical evaluation of newer AEDs, the highest
incidence of adverse effects was noted among patients
taking TPM [23]. In the present study, cognitive impair-
ments were by far the most common reason for patients’
complaints, and involved multiple CAEs in most cases. In
addition, the first reports of CF impairments (primarily
slow thinking and attention difficulties) were noted at the
low dose of only 50 mg/day, while speech disorders became
more prevalent at the target dose of 200 mg/day (Table 2).
This dose-related incidence of cognitive impairments was
previously confirmed in a pooled analysis of clinical tri-
als in which TPM was used as an adjuvant therapy in the
treatment of pharmacoresistant focal epilepsy [3].

In addition to evaluating patients’ subjective cognitive
complaints, the formal neuropsychological assessment
conducted as a part of this investigation also revealed
adverse effects of TPM on CE The assessment of verbal
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Table 3. Neuropsychological test results before and 6 months after achievement of the 200 mg of TPM;
Data are presented as arithmetic mean with simple standard deviation; results were compared by Student’s t-test; a higher score means a better
result, except on TMT-A and TMT-B (opposite)

Milosevi¢ N. et al.

Measure Before TPM After six months t-test p

MMSE 274+24 247 +4.6 4.42 0.001
RAVLT (immediate recall) 42.7+9.8 40.8+11.0 1.94 0.060
RAVLT (recall after 20 minutes) 73%+33 6.5+3.6 232 0.026
RAVLT (recognition) 11.2+£29 11.2+3.5 -0.18 0.857
TMT-A 60.1+314 63.2+34.7 -0.83 0.413
TMT-B 143.3+£59.8 1726+81.4 -3.34 0.002
WCST (categories completed) 3.7+2.0 41+2.1 -1.59 0.121
WCST (perseverative responses) 34.0+18.8 25.6 +20.7 2.76 0.009
WCST (inability to maintain set) 1.2+13 1.1+£1.7 0.36 0.722
Test of phonemic fluency (S) 82+26 70+28 2.98 0.005
Test of phonemic fluency (K) 9.9+4.0 76+3.5 3.53 0.001
Test of phonemic fluency (L) 7.7+27 54+28 5.14 0.001
Test of categorical fluency 143+£43 12.2+4.1 3.73 0.001
ROCF (copying) 269+5.2 23.8+6.0 3.56 0.001
ROCF (drawing by recall) 12.2+6.5 11.0+6.7 1.71 0.095
BDAE (complex ideational material) 98+1.8 93+1.7 2.10 0.042
BDAE (repetitive speech) 6.8+1.2 6.7+15 0.26 0.793
BDAE (orders) 149+04 144 +£0.9 3.73 0.001
WMS-R (attention index) 71.2+153 50.1+17.5 6.76 0.001
WMS-R (digit span) 57+09 47+1.0 6.02 0.001
WMS-R (visual span) 46+0.8 3.8+1.0 4.49 0.001

TPM - topiramate; MMSE — Mini Mental State Examination; RAVLT - Rey Auditory Verbal Learning Test; TMT-A - Trail Making Test Part A; TMT-B - Trail Making Test
Part B; WCST - Wisconsin Card Sorting Test; S, Kand L — words beginning with letter S, K, and L; ROCF - Rey-Ostterith Complex Figure; BDAE - Boston Diagnostic
Aphasia Examination; WMS-R - Wechsler Memory Scale-Revised

Table 4. Linear regression models with percent change in cognitive tests performance as dependent variables

Dependent variable Independent variables
(Neuropsychological tests) Age on onset Duration Presence of MRl brain | Percentage change on
of disease of epilepsy patology HDRS
MMSE -0.31 0.07 -1.42 -0.02
RAVLT (immediate recall) -0.02 0.02 -3.28 0.06
RAVLT (recall after 20 minutes) -0.32 0.53 415 0.02
RAVLT (recognition) -0.32 -0.13 -5.15 -0.05
TMT-A 0.52 -0.68 -2.44 -0.01
TMT-B 0.33 0.35 -4.19 -0.15
WCST (categories completed) -1.73 0.07 6.52 0.61
WCST (perseverative responses) 0.62 0.46 -11.57 -0.20
WCST (inability to maintain set) -0.26 -0.77 8.78 0.97*
Test of phonemic fluency (S) -0.21 0.72 7.26 0.11
Test of phonemic fluency (K) 0.43 1.34*% 2.85 -0.23
Test of phonemic fluency (L) 0.47 1.58* -2.65 -0.35%
Test of categorial fluency 0.15 -0.07 -9.15 -0.03
ROCF (copying) 0.19 0.28 -3.30 0.00
ROCF (drawing by recall) -0.08 0.10 -15.11 0.17
BDAE (complex ideational material) 0.25 0.19 -1.56 -0.10
BDAE (repetitive speech) 0.19 -0.10 -8.91 -0.12
BDAE (orders) 0.05 0.03 2.36 0.02
WMS-R (attention index) -0.04 0.29 2.24 -0.05
WMS-R (digit span) 0.10 0.17 -13.05 -0.09
WMS-R (visual span) -0.34 0.27 3.76 -0.10

MMSE - Mini Mental State Examination; RAVLT - Rey Auditory Verbal Learning Test; TMT-A - Trail Making Test Part A; TMT-B — Trail Making Test Part B;
WCST - Wisconsin Card Sorting Test; S, K and L — words beginning with letter S, K, and L; ROCF - Rey-Ostterith Complex Figure; BDAE - Boston Diagnostic Aphasia

Examination; WMS-R - Wechsler Memory Scale-Revised; MRI - magnetic resonance imaging; HDRS - Hamilton Depression Rating Scale;

*p < 0.05
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memory and learning by RAVLT showed that patients on
TPM obtained lower delayed-recall scores at six-month
follow-up relative to baseline. It was also proved that this
aspect of memory was affected by TPM in the study con-
ducted by Thompson et al. [4]. Attention deficit after TPM
introduction was confirmed by lower scores on the Digit
Span and Visual Memory Span measures, as well as by
WMSR (attention index). In an earlier study, Burton and
Harden [24] confirmed the adverse effect of TPM on Digit
Span scores in adults with epilepsy who had been treated
with TPM for > 3 months. These authors also established an
inverse link between TPM dose and the Digit Span scores.

Although speech disorders were the least frequently re-
ported cognitive complaints, findings yielded by the formal
neuropsychological assessment revealed significantly lower
test scores while patients were undergoing TPM therapy. In
addition to deteriorating speech recognition results, TPM
also had an adverse effect on the verbal fluency scores,
which is consistent with the findings of other studies on
patients with epilepsy [25].

When executive functions were evaluated through the
WCST, a significantly higher number of perseverative re-
sponses in the second measurement confirmed their sus-
ceptibility to TPM. This result indicated a reduced ability
to suppress previous choices, including the non-adaptive
ones, and to switch to the correct choice, which is one of
the important characteristics of impaired executive func-
tions [26]. The deterioration of multiple CFs observed in
the present study can likely be attributed to the impaired
working memory, which is at the core of executive func-
tions and represents a critical step in almost all cognitive
processes [27]. The working memory impairment sug-
gested by the test findings could arise due to the reduced
information processing speed, stemming from the poten-
tiation of inhibitory processes in the brain by gamma-ami-
nobutyric acid (GABA). Indeed, ample body of evidence
indicates that TPM increases GABA levels in the brain
[28]. This simplified mechanism is further supported by
the fact that AEDs that do not primarily impact GABA
neurotransmission, such as lamotrigine, are rarely associ-
ated with serious cognitive impairments [29].

In analyzing the risk factors that contribute to the
emergence of cognitive impairments following TPM in-
troduction, some authors speculated that the adverse ef-
fect of TPM on mood may result in an increased number
of cognitive complaints [30, 31]. Others are of view that
the effect of TPM on cognition can be attributed to the
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synergistic effect of polytherapy [8]. Extant studies also
suggest that cognitive abnormalities prior to adding TPM
to the epilepsy therapy could predispose patients to CF
impairments [32]. Even though a statistically significant
relationship between the percentage changes in cognitive
scores and independent variables (age at the onset of epi-
lepsy, epilepsy duration, presence of brain pathology and
depression severity) examined in this study were noted
with respect to a small number of measurements, this did
not provide sufficient evidence to propose a causal link
between these factors and the observed changes in CE. In
addition, a significant correlation between neuropsycho-
logical scores and the number of AEDs taken alongside
TPM was not supported by our findings. Similarly, it has
not been established that lower cognitive performance at
baseline is associated with a more pronounced CF deterio-
ration when patients are treated with a stable TPM dose.
Therefore, the impact of TPM on CF is independent of the
observed variables.

Generally, given that TPM is an effective AED, the
greatest clinical importance should be placed on deter-
mining the mechanisms and the factors that can contribute
to the onset of CAEs. We thus believe that further studies
are needed to determine the profile of patients in whom
topiramate administration would have a therapeutically
beneficial effect without significant cognitive impairment.

CONCLUSION

The findings reported in this work indicate that TPM,
despite slow introduction as adjuvant therapy and low-
dosage titration, has an adverse effect on the CF in patients
with pharmacoresistant focal epilepsy. In our sample, at-
tention, verbal memory, executive function, visuospatial
ability, and speech were affected by TPM treatment. We
also established that the adverse effects of topiramate are
independent of the number of antiepileptic drugs taken
alongside topiramate, baseline cognitive functioning, age
at the epilepsy onset, epilepsy duration, presence of brain
pathology, and depression severity. Despite occurrence of
the aforementioned adverse TPM effects, most patients
had a positive assessment of their condition following
TPM treatment, most probably due to its effectiveness in
controlling seizures, which was confirmed in our study.
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YTuuaj Tonnpamarta Ha KorHuTuBHe QyHKUMje 6onecHUKa ca GoKanHom
enuaencujom — ctyauja npaherwa y Cpnckom y3opky
HeHapg Munowesuh'? Bumbara Canak-hokuh?®, Mupjana [lejaHosuh', Mnpjara CrojaHoBuh-Tacuh'?, TatjaHa HoBakosuh'?,

JoBaHa Munowesuh', 3opuuia CraHojesuh-Puctuh', fopaH Tpajkosuh*
'YHusep3nTeT y MpuwTihin — KocoBcka Mutposuua, MeanumHckmn dakyntet, KocoBcka Mutposuua, Cp6uja;

2KnuHnYKo-60nHMYKM LieHTap MpuwwTrHa, Mpayannua, Cpbuja;

*Knunnukn yeHTap Cpbuje, Knunuka 3a Heyponorujy, beorpag, Cpbuja;
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CAXETAK

YBoa/Unsm Linm ose ctyamje 6vo je fa ce yTBpAn edekat To-
nvpamarta Ha KOrHUTUBHe GyHKLMje 6onecHrKa ca dapmako-
pe3ncTeHTHOM $OKaHOM enmaencujom.

MeTtope Ctyauja je obyxsaTuna 40 6onecHuKa Koju paHuje
HWCY NeyeHn TonvpamaTtom. MNoyeTHa fjo3a Tonupamata 6una
je 25 mg, ca 6p3mHoM noBehara go3e of 25 mg Ha cBakumx 14
AaHa. LUnpok cnektap KOrHUTMBHUX QYHKLMja NPOLIEHEH je
06MMHWM HEYPOMCHXOSOLIKMM TECTUPAtbeM Y iBa OABOjeHa
VIHTEPBaNa, NMpe Hero LUTO je yBefeH TONvpamar 1 LWeCT MeceLy
nocne ocTusara LuubHe gose (200 mg/paH).

Pesyntatm Hajuewhu HexerbeHn edpekTn nocne yBohera
Tonypamata 6une cy KOrHUTBHe CMETHE, KOje je NpurjaBusio
45% 6onecHuka. HeyponcmxonoLuKy CKoposw obujeHn mocne
yBohera Tonmpamarta Cy 3HaTHO HVK/ Hero npe Tonvpamara
Ha Mepem1Ma Naxktbe, er3eKyTMBHYX OyHKUKWja, npucehatba
BepbanHor cagpkaja, 6p3viHe KOrHUTUBHE GReKCOUNHOCTY,
Kao U BU3yocnaLujanHe cnocobHocTn 1 roBopa. MehyTum, Huje
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HaheHa 3HayajHa Kopenavuja u3mehy HeyponCUXONOLIKKX CKO-
poBa 1 6poja aHTMeNUNeNTUYKINX NIeKoBa [OAaTUX ToNVpama-
Ty. [lopep Tora, Huje HaheHa 3HayajHa pa3nvKa y yuectanoctu
noropLuara HeyporCcrXoaoLWKKX CKoposa U3Mehy 6onecHuKa
Ca HVXKIM 1 BULLIM 6@3UYHNUM KOTHUTVBHUM NepdopmMaHcama.
Takohe, BpeAHOCT NpoLieHaTHE NPOMEHe Ha BERVHM KOTHUTUB-
HUX Mepetba Hiije 3HayYajHO NoBe3aHa ca rofgMHaMa Ha MoYeTKy
enunencuje, Tpajarbem enusencuje, NPUCYCTBOM MOXKAAHMX
nesuja BUA/bUBMX Ha HYK/IEaPHOj MAarHETHOj pe30HaHLM 1 Mpo-
LieHTya/lHOM MPOMEHOM Ha CKanuv Aenpecuje.

3aKibyuak YnpKoc nocteneHom yBohetby v IpUMeHn pena-
TVBHO HUCKMX J03a, TOMVpamaT 1U3a3rBa HexerbeHe epekTe
Ha LWMPOK CreKTap KOrHUTUBHUX GyHKLMja, Ynja nojasa Huje
roBe3aHa ca 6pojem gofaTnx aHTUENUNENTUYKUX NIEKOBA, 6a-
3VNYHVM KOTHUTUBHUM GYHKLIMOHMCakbeM, Y3pacTOM Ha MOYeTKy
enunencuje 1 keHUM Tpajarbem, MPUCYCTBOM MOXAaHNX Ne3uja
1 CTeneHoM aenpecuje.

KmbyuHe peun: Tonnpamar; KOrHUTBHe GyHKLMje; envnencuja
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SUMMARY

Introduction/Objective The development of speech is the result of interaction of different systems of
the cortex, which gradually acquires the ability of phonological presentation and motor control, in the
presence of a series of physical and physiological changes in the morphology of the articulation system.
The objective of the study was to examine the impact of laterality and cortical responses on the develop-
ment of speech in children.

Methods Research is a quasi-experimental design with two groups. The sample covered 60 children
from Belgrade, of both sexes, ages 5.5-7 years, divided into two groups, experimental (30) and control
(30). We used the following instruments: test for assessing laterality and ascertaining evoked potentials.
Results On the visual lateralization subtest there was a statistically significant difference (x> = 7.56,
p < 0.05) between the observed groups. The visual evoked potentials on all measured parameters gave
a statistically significant difference between the groups: waveform cortical responses - left (x* = 30.00,
df = 1, p < 0.05); cortical responses — right (x> = 6.667, df = 1, p < 0.05); waveform amplitude — left
(> = 13.469, df = 1, p < 0.05); amplitude - right (x> = 40.00, df = 1, p < 0.05), somatosensory potentials
(x> = 18.261, df = 1, p <0.05); waveform amplitude (x> = 12.000, df = 1, p < 0.05); waveform latency
(x> = 5.455,df =1, p < 0.05).

Conclusion Visual laterality, as well as visual and somatosensory cortical responses to stimuli is better in
children without the present articulation disorder, which could be used for timely prevention planning.

Keywords: speech; laterality; children; articulation disorder; evoked potentials

INTRODUCTION

What distinguishes people from animals is
evolution of the brain. The brain is the man-
ager of all physical and psychological activi-
ties. Due to the complex organization of the
nervous system, man can produce a large
number of voices with meaning and use hands
to perform fine movements. Language allows
man to control his behavior and behavior of
others [1]. The brain is anatomically divided
into two hemispheres that are approximately
identical. Despite the relative similarity of brain
hemispheres, they do not perform the same
function. Due to the fact that the hemispheres
have specialized, some skills became possible
[2]. The left hemisphere plays a role in the
creation of language, which is confirmed by a
series of research. It has been found that in 95%
of right-handed people speech is controlled by
the left hemisphere, as well as in 70% of the left-
handed people, while in 15% of others speech
is controlled from both hemispheres [3]. The
exact role of the right hemisphere is not known.
It is considered to be responsible for perform-
ing visual-spatial tasks and for processing in-
formation simultaneously and holistically. In

addition, its role in controlling and processing
musical abilities is indisputable [4, 5]. Neurons
have to be stimulated in order to develop new
synaptic connections. The development of new
connections creates new opportunities for neu-
ral communication. Each new skill contributes
to the new element of sensory perception and
motor skills of the child. As a child’s number
of neural connections increases, it becomes
more capable of learning [6]. Functional brain
differentiation indicates that different aspects
of language and speech are located in different
regions of the cortex [7, 8]. This points to the
genetic basis of the development, during which
different aspects of language are distributed in
different brain regions [9].

Laterality is determined simultaneously with
the determination of the hemisphere domina-
tion. Through motor development, bilateral
control is established first, followed by unilat-
eral control. Laterality is established between
the age of three and four years. It is achieved
gradually during maturation and the accumu-
lation of experience acquired by observation,
kinesthesia, manipulative activity, and finally
the realization that this laterality has occurred
[10]. In the next phase of maturation, the dif-
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ferentiation of laterality occurs when it becomes domi-
nant for one side and subdominant for the other side of
the body - it is recognized that one extremity or sensory
organ leads and thus dominates the other [11]. Harmonic
laterality implies identical dominant laterality level with
the arm, eye, ear, and leg. The category of disharmonic lat-
eralization consists of subjects with complete discrepancy
between the dominance of the arm, the eye, the ear, and
the leg. The process of developing the ambivalence of the
movement to selecting a leading right or left hand can be
considered a process of maturation, because from laterality
we are going to dominate the hemispheres and movements
in the manipulative field, from the lower forms of organiz-
ing activities to more complex and more suitable levels, of
the differentiated sensory needs and the enforcement of
intelligence [12, 13]. Assessment of laterality and dominant
laterality indicates the organization of the ability of senses
and movements in the function of voluntary motor activity
and the level of practicality of the cortex in relation to the
development of the dominance of the hemisphere [14].

The processes that precede the development of proper
articulation are swallowing, sucking, and chewing. Proper
stimulation of these functions in the earliest age affects the
good development of oral practice and, consequently, the
smooth development of articulation [15, 16]. The child,
by vocalization, elaborates the movements and coordina-
tion of peripheral speech organs. The speech production
mechanism undergoes significant changes during growth,
and the progressive maturation of motor control capabili-
ties is the basis of this process [17]. Motor control of the
articulation mechanism, as in adults, reaches the middle
of childhood. More complex motor patterns require longer
time for automation, and such are the patterns of articula-
tion movements. The speed of automation is also affected
by the plasticity of the nervous system. Automated articu-
lation movements constitute the articulation base of native
speakers of a language [18, 19].

The pathological articulation is a deviation in the pro-
nunciation of the voices of the mother tongue, both on the
visual and on the acoustic and the kinesthetic level [20].
Poorly placed voice organs misjudge the air current, lead-
ing to articulation disorders. Parents and the environment
often find that the child speaks well of a certain voice, not
knowing that the visual presentation of this voice is not
good and that for this reason the pronunciation of a cer-
tain voice is considered pathological [21, 22]. This is due
to ignorance of motor patterns that are necessary for the
proper pronunciation of the given voice [23].

The aim of the study was to examine the impact of later-
ality and cortical responses on the development of speech
(articulation) in children.

METHODS

The basic method of organization of research is a quasi-
experimental design with two groups. The sample in-
cluded 60 children, of both sexes, aged 5.5-7 years of age.
The research was performed at the Children’s Outpatient

‘ DOI: https://doi.org/10.2298/SARH180510046D
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Department of the Vozdovac Community Health Center
and University Children’s Clinic in Belgrade, from 2015 to
2016. The research was carried out in accordance with the
Declaration of Helsinki on Ethical Principles for Medical
Research Involving Human Subjects. The Ethical Commit-
tee approved the research and, taking into account that the
research subjects were children, the informed consent was
obtained from their parents/guardians. The experimen-
tal group (E) consisted of 30 children with articulation
disorders diagnosed with Articulation Test, who were on
continuous logopedic treatment, which lasted six months
on average. The control group (C) of 30 children consisted
of children from the general population who did not have
any articulation disorders. We used the individual testing
technique for both E and C group.

The instruments used in the research included: special-
ized test for lateralization assessment and evaluation of
evoked potential recordings. Lateralization test consists
of questions and tasks classified according to the levels for
the assessment of usage and gesture laterality of extremi-
ties, sight, and hearing. The tested child was supposed to
ask the questions by showing certain action or complete
a specific task using the appropriate equipment offered.

Evoked potentials [visually evoked potential (VEP) and
somatosensory evoked potential (SSEP)]: the VEP chal-
lenge was performed by the rhythmic repetition of the
light signal of a certain intensity, duration, and defined
distance of the light source from the subject. Light stimuli
are structured or unstructured, and the test is performed
by binocular, whole field of vision, and half of the field of
view. The series contains at least 128 stimuli that are ana-
lyzed and moderated by soft-technique, while responses
contaminated by artifacts are rejected. Registration is done
using surface electrodes at the head position determined
by the 10-20 EEG system. Examined: configuration of the
induced response, waveform amplitude, P100 waveform
latency, and interocular latency P100 waveform.

SSEPs were tested by stimulating both n. medianus in-
dividually, averaging 512 stimuli of low intensity (5-15,
mA), frequency of three stimuli per second, duration of
0.2 ms. Detection of the induced responses was performed
above the Erb’s point (brachial plexus), at C7 and C2, spinal
cord segments, as well as on the scalp above the contra-
lateral sensory cortical field. N. medianus is stimulated in
the wrist, while the electrodes on the scalp are positioned
according to the international 10-20 system. The follow-
ing parameters were analyzed: absolute primary cortical
response waveform latency (N20), configuration and wave-
form amplitude of the primary complex (N20-P25).

Statistical processing and analysis were performed in
IBM SPSS Statistics, Version 20.0 (IBM Corp., Armonk,
NY, USA). The measure of descriptive statistics used the
arithmetic mean with the corresponding standard devia-
tion, as well as the minimum and the maximum. Frequen-
cy and percentage were used. Chi-squared test was used
to examine the relationship of two categorical variables,
as well as to determine the cross-ratio of the results of the
applied instruments.
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RESULTS

Table 1 shows that the age of the subjects ranged 5.5-7
years. After the categorization of these variables into three
categories (5.5-6 years, 6.1-6.5 years, and 6.6-7 years) we
obtained the following percentile representation of re-
spondents by category: 60% of the experimental group is
5.5-6 years old, 13.3% are 6.1-6.5 years old, and 26.7% of
the group are 6.6-7 years old. Within the control group,
23.3% of the respondents belong to the group 5.5-6 years
old, 46.7% belong to the group 6.1-6.5 years old, and 30%
belong to the group 6.6-7 years old.

Table 2 shows that the average age of the E group was
M = 6.07 + 0.5 years of age, while the average age of the C
group was M = 6.34 * 0.46 years of age.

Figure 1 shows that E group comprised more respon-
dents of male sex (76.7%), while the C group comprised
more female sex respondents (56.7%).

Figure 2 shows that a statistically significant difference
exists only on visual laterality (x* = 7.56, p < 0.05). The
statistical significance is below the limit of 0.05. A statisti-
cally significant difference between the experimental and
the control group does not exist on other laterality tests.

Table 3 shows that when we categorize the results ob-
tained on VEP, we obtain statistically significant differenc-
es on all measured parameters, between the experimental
and the control group of the respondents.

Table 4 shows that when categorizing the results of E
and C groups measured on SSEP, statistically significant
differences are obtained on all measured parameters, ex-
cept on the waveform cortical response — right.

Figure 3 shows that respondents with lower waveform
amplitude on the left eye dominantly use the right eye
(68.4%). Those who use this waveform amplitude have a
regular dominant use of the left eye (54.5%). The finding
of VEP (amplitude to the left) is statistically significant in
relation to visual laterality (x> = 7.56, df = 2, p = 0.023).

Figure 4. shows that respondents with lower waveform
amplitude are predominantly left-handed (50%), while sub-
jects with a regular waveform amplitude are predominantly
right-handed (70%), indicating that the finding on the SSEP
(amplitude) is in a statistically significant relationship with
gestural laterality (x> = 6.72, df = 2, p = 0.035).

DISCUSSION

The study included children 5.5-7 years of age. This age
was observed because it is considered that the development
of articulation should be finished at 5.5 years of age. The
sample was divided into three subgroups, at the age of half
the age of children (Table 1). The average age of E group was
M = 6.07 £ 0.5 years, while the average age of C group was
M = 6.34 + 0.46 years (Table 2). All the achievements of the
examinees were analyzed collectively for both subgroups
and individually for each subgroup. We started from the fact
that speech (articulation) and laterality, as cortical functions
of the developmental category, are adopted by learning and
intensively develop during the pre-school period.
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Figure 4. Cross-sectional relationship between somatosensory evoked
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The analysis of the results in relation to sexes (Fig-
ure 1) showed that there were more boys (76.7%) than
girls (23.3%) in E group, while the number of girls in C
group was larger (56.7%) compared to the number of
boys (43.3%). As a prospective section study, the sample
structure by sex reflects the numerical representation of
groups in the population. The results of the laterality test
show that a statistically significant difference exists on the
visual laterality subtest (x> = 7.56, p < 0.05). By analyzing
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Table 1. Structure of the sample according to the age categories of
the respondents

Age of respondents (years)
Parameter Total
5.5-6 6.1-6.5 6.6-7
) Total (n) 18 4 8 30
o | Experimental
3 % 60 13.3% 26.7% 100
IG] Total (n) 7 14 9 30
Control
% 233 46.7% 30.0% 100
Total (n) 25 18 17 60
Total
% 41.7 30.0% | 283% | 100

Table 2. Sample structure according to average age of the respondents

Group n Min. Max. M SD

Experimental 30 5.50 7 6.0700 | 0.50729
Control 30 5.50 7 6.3433 | 0.46065
Total 60 5.50 7 6.2067 | 0.49979

Min. - sample minimum variable value; Max. - sample maximum variable
value; M - sample arithmetic mean (sample average variable value); SD - stan-
dard deviation (average deviation of individual sample variable values)

the percentage representation of certain categories, we
can see that both groups are predominantly right lateral-
ized. The analysis shows that there were more left-handed
individuals in E group (36.7%) than in C group (13.3%).
The number of ambidextrous respondents was higher in E
group (13.3%) compared to C group (3.3%), which shows

Davidovi¢ M. et al.

the existence of a larger number of respondents with undif-
ferentiated lateralization within E group (Figure 2). This
indicates the existence of disharmonic laterality and slow
maturation of certain functions in these subjects. The cat-
egory of disharmonic laterality consists of subjects with
complete discrepancy between the dominance of the arm,
the eye, the ear, and the leg. In addition, we registered the
presence of undifferentiated lateralization, i.e. the presence
of an ambient, within the group [24-27]. The results of
evoked potentials show that both groups of subjects are
at the physiological age limits, but that certain differences
within these values exist. The results of VEP show that
waveform cortical responses to the left were less formed
in 66.7% of the subjects in E group, and 33.3% were well
formed; in C group, 100% of the respondents were well
formed, which gave statistically significant difference
(x*=30,df =1, p < 0.05). A better waveform cortical re-
sponse to the left was present in the subjects in C group.
Waveform cortical responses to the right were less formed
in 20% of the examinees of E group, and they were well
formed in 80% of the respondents; within C group, cortical
responses were 100% well-formed, and there was a statisti-
cally significant difference (x* = 6.667, df = 1, p < 0.05). The
waveform amplitude was on the right in 20% of E group
examinees, while it was regular in 80% of the subjects.

Table 3. Visually evoked potential - the difference between the experimental and the control group on the measured parameters

Experimental Control 2
Parameter X Df p
Total (n) % Total (n) %
Well formed 10 33.3% 30 100%
Cortical response - left Less formed 20 66.7% 0 0% 30.000 1 0.000
No response 0 0% 0 0%
Well formed 24 80% 30 100%
Cortical response - right | Less formed 6 20% 0 0% 6.667 1 0.010
No response 0 0% 0 0%
i . Lower 6 20% 30 100%
Amplitude - right 40.000 1 0.000
Good 24 80% 0 0%
. Lower 19 63.3% 30 100%
Amplitude - left 13.469 1 0.000
Good 1 36.7% 0 0%
Latency Within physiological limits 30 100% 30 100% / / /
Equal 0 0% 4 13.3%
Interocular difference Prolonged at the cost of the left side 24 80% 17 56.7% 5.795 2 0.050
Prolonged at the cost of the right side 6 20% 9 30%

Df - degrees of freedom

Table 4. Somatosensory evoked potential - the difference between the experimental and the control group on the measured parameters

P " Experimental Control @ OF
arameter
Total (n) % Total (n) % P

Well formed 16 53.3% 30 100%

Cortical response - left Less formed 14 46.7% 0 0% 18.261 1 0.000
No response 0 0% 0 0%
Well formed 29 96.7% 30 100%

Cortical response - right | Less formed 1 3.3% 0 0% 1.017 1 0.313
No response 0 0% 0 0%

. Lower 10 33.3% 0 0%

Amplitude 12.000 1 0.001
Good 20 66.7% 30 100%
Within physiological limits 25 83.3% 30 100%

Latency 5.455 1 0.020
Prolonged latency 0 0% 0 0%

Df - degrees of freedom
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In 100% of C group, waveform amplitude on the right is
regular (x> = 40.000, df = 1, p < 0.05). Waveform amplitude
on the left 63.3% of the examinees in E group is lower, and
in 36.7% of the examinees it is regular, while in 100% of
the C patients it is regular (x> = 13.469, df = 1, p < 0.05)
(Figure 3). Waveform latency is within the physiological
limits of the examinees of both groups. In the assessment
of the waveform cortical response of the left eye, the results
showed that the cortical response was worse in 43.3% of the
subjects of E group, while 56.7% of the subjects were with-
out clear lateralization (equal to the left and right eye); there
was a statistically significant difference between the groups
(x* =16.596, df = 1, p < 0.05), as in 100% of patients in
group C the response was without clear laterality — equable.

The distribution of the results for interocular difference
shows that 80% of the examinees in E group had poorer
results on the left eye and 20% of them had poorer results
on the right eye. In C group, in 13.3% of the examinees
there was no interocular difference, 56.7% of the examinees
confirmed poorer result on the left eye, while 30% of them
had poorer result on the right eye. In the final analysis of
the results, the difference would be reflected in the larger
number of subjects with a balanced interocular latency
of 13.3% within C group, which is a better result. This
result can be observed through the functional localization
of parts of the body in the cerebral cortex (eye, mouth-
tongue, arm, leg) [28].

The SSEP results show that waveform cortical responses
on the left side were less formed in 46.7% of the respondents
in E group, and in 53.3% they were well formed; in C group,
100% of the respondents had well-formed waveform corti-
cal responses on the left side (x* = 18.261, df = 1, p < 0.05)
(Figure 4). A better waveform cortical response on the left
is present in C group subjects. Waveform cortical responses
on the right were less formed in 3.3% of the respondents
in E group, and 96.7% of respondents were well formed;
within C group, waveform cortical responses on the right
side were 100% well-formed (x* = 1.017, df = 1, p > 0.05).
Sophisticated and coordinated movements of the hands af-
fect the sensorimotor development of the central nervous
system and, by doing so, the development of speech, which
requires a higher level of sensorimotor coordination [26].

The waveform amplitude is lower in 33.3% of E group
of examinees, while it is regular in 66.7% of the subjects.
In 100% of group C respondents, the amplitude is regular,
which gives a statistically significant difference (y* = 12, df =
1, p < 0.05). Waveform latency is in 83.3% of the experimen-
tal group in the physiological limits, while in 16.7% of the
subjects, latency is at the limit value (which implies latency
at the physiological limit for the age); in 100% of examinees
of C group, latency is at physiological limits (x* = 5.455, df
=1, p <0.05). After evaluation of the waveform cortical re-
sponse, the left n. medianus results of 46.7% of subjects in E
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YTuuaj AMHaMMUKe U HUBOA 3PEeIOCTU KOPTUKANHUX PYHKLM]ja Kao npeaycnos 3a

pa3Boj roBopa Kopa aele

Maja JaBugosuh', Jagpatka Otawesnh?, Haga Jo6poTa-faBraosuh? MeaHa Metponuh?, Iparomup JaBugosuh', laHa Jepkuh?

'KnuHuka 3a ncuxujatpujcke 6onectu ,Jlaza Jlasapesuh’, beorpag, Cpbuja;
2YHuBep3uTeT y beorpagy, GakynTeT 3a cneymjanty egykauujy n pexabunutauujy, beorpag, Cpbuja;

YHuBep3uTeTCKa fieunja KnuHuKa, beorpag, Cpbuja;

“3aBog 3a ncuxodusnonoluke nopemehaje 1 rosopHy natonorujy,Jp Lisetko bpajosuh’, beorpag, Cpbuja

CAXETAK

YBopa/Lnmb Pa3Boj rosopa of poheka 1o ogpacior foba je pe-
3yNTaT MHTEPaKLMje pa3nnunTUX cMCTEMa KOpe BEIMKOT MO3ra,
nomohny Kojux ce MoCTENeHo CTUY COCOBHOCTY GOHOMOLLIKE
npe3seHTaLyje 1 MOTOPHE KOHTPOJIE, Y3 MPUCYCTBO H3a GpuUany-
KnX 1 G131ONOLLKMX NPOMEHa Y MOpdOoruju apTMKynaLoHor
cucTema.

Linmb ncrpaxkusatba je 6o ncnuTaTv yTrLaj atepanv3osa-
HOCTV 1 KOPTVKaHWX OAroBOPa Ha pa3Boj roBopa Kop feLle.
MeTope VicTpaxmBame je KBa3neKkcnepumeHTasHn An3ajH ca
IBe rpyne. Y3pokom je obyxsaheHo 60 geue (30 y ekcnepu-
MeHTanHoj 1 30 y KOHTposnHOj rpynu) u3 beorpapaa, oba nona,
y3pacTa Of MeT 1 no Ao ceaam roavHa. Of MHCTpymMeHaTa CMO
KOPWCTWIN TECT 3a MPOLIEHY NIaTepanM30BaHOCTM 1 Hana3 eBo-
LpaHuX noteHuujana.

Pe3syntatu Ha cyntecTy Bu3yeniHa natepanv3oBaHOCT MOCTOju
CTaTUCTUYKM 3HaYajHa pas3finka ()(2 =7,56, p < 0,05) uamehy noc-

Ball: https://doi.org/10.2298/SARH180510046D

MaTpaHvX rpyna. BuayenHu eBoLMpaHn MOTEHLMjanN Ha CBIM
MepEeHUM NapameTprma cy Aani CTaTUCTUYK 3HaYajHYy pasnnky
n3mehy eKcneprMeHTaiHe 1 KOHTPOJIHE rpyne KOPTUKanHu
oarosopy — neso (y?= 30,00, df= 1, p < 0,05); KOPTUKaHN Of-
roBopy — fiecHo (x’= 6,667, df =1, p < 0,05); aMnnuTysa — €8O
(x*= 13,469, df= 1, p < 0,05); amnamutyga — gecHo (x*>= 40,00,
df =1, p < 0,05). COMaTOCEH30PHV NOTEeHLWjanu cy Aanu cTa-
TUCTVYKM 3HaYajHy PasnnKy Koj KOPTUKaHVX OAroBopa — JIeBO
(x*=18,261,df=1, p < 0,05), amnautyge (x>= 12,000, df =1,
p < 0,05), nateHuuja (y*>= 5,455, df =1, p < 0,05).

3akrpyyak BrisyenHa natepanv3oBaHOCT, Kao U BU3YEHU U
COMATOCEH30PH KOPTUKAHY OAFOBOPY Ha CTUMYYCe Cy 605bU
Kog AeLle 6e3 npucyTHor nopemehaja apTrkynauuje, Wwro 6u ce
MOIJ10 MCKOPUCTUTY 32 611aroBpeMeHO MiiaHnpame NpeBeHLmje.

KrbyuHe peun: roBop; natepann3oBaHoCT; AeLia; apTUKyaLmno-
H1 nopemehaju; eBoLpaHN NoTeHLMjanm
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Pregnant woman survives aortic dissection, dies
later of coronary embolism - a unique case
of a non-compliant patient
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'University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia;
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SUMMARY

Introduction The incidence of aortic dissection ranges 3-5 cases per 100,000 person-years. In women
under the age of 40 who acquire aortic dissection, almost half of the cases happen during pregnancy.
Case outline We report a case of a 22-year-old pregnant woman in the 16th gestational week with a
history of arterial hypertension and known aortic dilatation, who was admitted with aortic dissection.
She underwent the Bentall procedure, in which her aortic valve, ascending aorta, and proximal part of
the aortic arch were replaced using valved composite graft. On the next day, the evacuation abortion
was made, since the fetus didn't survive the operation. Six years later, the patient stopped taking anti-
coagulation therapy and was admitted for prosthetic valve thrombosis, which was successfully treated
with intravenous heparin. One year later, the patient died of a myocardial infarction due to coronary
thromboembolism, confirmed on autopsy.

Conclusion Preconceptional counseling in women with a known aortic disease is of the utmost impor-
tance. Aortic dissection in pregnant women is an acute life-threatening condition for both mother and
fetus that should be managed by a multidisciplinary team. After a mechanical heart valve implantation,
lifetime oral anticoagulants are mandatory.

Keywords: aortic dissection; pregnancy; anticoagulation therapy; prosthetic valve thrombosis; coronary

embolism

INTRODUCTION

Aortic dissection (AD) is not a common dis-
ease, its incidence ranges 3-5 cases per 100,000
person-years [1]. Although almost two thirds
of patients are male, an important fact is that
in women under the age of 40 who acquire AD,
almost half of the cases happen during preg-
nancy [2, 3].

The most important risk factor is arterial
hypertension, while the others include aortic
dilatation and aneurysm, aortic coarctation,
bicuspid aortic valve, and connective tissue
diseases like Marfan syndrome [2, 4].

Hypertension is considered to be a common
disorder during pregnancy. About 1% of preg-
nant women have preexisting hypertension and
about 5% develop gestational hypertension [5].

CASE REPORT

In June 2008, a 22-year-old pregnant woman
in the 16th gestational week (GW) was admit-
ted with heavy back and chest pain of sudden
onset. She had a history of hypertension for the
last five years and had her regular checkups.
The last transthoracic echocardiography (TTE)
had been performed two years prior to her ad-
mittance, when the ascending aorta was found
to be dilated with the inner diameter of 43 mm.

The patient stopped taking her antihyperten-
sive medications at the start of her pregnancy.
Her ambulatory and home-monitored blood
pressure (BP) did not exceed 135/95 mmHg.
Admission electrocardiogram (ECG) was
normal. TTE revealed dilated ascending aorta
(52 mm in diameter on the 2D parasternal long
axis view), with a clearly visible intimal flap
(Figure 1) that originated from the area of the
right aortic cusp. Significant aortic regurgitation
grade 3/4 was registered with color Doppler.
Fetal echocardiography registered normal fetal
heart activity with the frequency of 165 bpm.
An interdisciplinary team consisting of car-
diologist, cardiac surgeon, anesthesiologist and

Figure 1. Transthoracic echocardiography (parasternal
long axis view): image demonstrating dilated ascending
aorta, the intimal flap (arrow) originating in the area of
the right aortic cusp, prolapsing into the left ventricle
outflow tract
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Figure 2. Light microscopy histopathology of the aortic wall: A - dissection of the aortic wall: dissection spreads characteristically along the
laminar planes of the aorta, between the middle and outer thirds, fibrin thrombus is present in the false lumen (arrow), the adventitia is perme-
ated with blood (H&E, 4x); B - cystic medial degeneration with elastic tissue fragmentation and separation of the elastic and fibromuscular
elements of the tunica media by small cleftlike spaces with an absence of the normal elastic tissue; these areas are filled with an amorphous

extracellular matrix of connective tissue (H&E, 40x)

Figure 3. Postoperative computed tomography angiography of the aorta (A - sagittal plane and B - transversal plane): proximal and distal
anastomosis of the graft with the prosthetic valve (large arrows) and intimal flap in the aortic arch (small arrows)

gynecologist decided to perform an urgent operation, with
the fetus left inside the uterus. The Bentall operation was
carried out replacing the aortic valve, ascending aorta, and
the proximal part of aortic arch with valved composite graft.
Light microscopic analysis of the aortic tissue showed a pres-
ence of cystic medial necrosis with elastic fibers that were
torn and moved apart, as well as a large amount of mucoid
substance (Figure 2). The aortic valve had all three cusps, but
they were myxomatously degenerated on histology.

The patient left the operating room in a stable condi-
tion, but fetal echocardiography on the first postoperative
day (POD) showed no heart activity. The team of doctors
met once again and decided to terminate the pregnancy,
considering the intrauterine death of the fetus and the pa-
tient’s general condition. The dead fetus and the placental
tissue were removed by dilatation and curettage on the sec-
ond POD. Autopsy and histopathology showed maceration
of the fetus without any malformations and abnormalities.

Further postoperative course was uneventful. Post-
operative TTE showed normal prosthetic valve function
with normal velocities [mean pressure gradient (PG)

‘ DOI: https://doi.org/10.2298/SARH180521007P

8.5 mmHg]. Computerized tomography (CT) of the aorta
on the 14th POD confirmed normal position of the tubular
graft, but also an existing intimal flap in the aortic arch
that extended all the way to the bifurcation of the aorta
(Figure 3). After a 24-hour BP monitoring, the patient’s an-
tihypertensive therapy was adjusted. She was dismissed on
the 20th POD in a good general condition with carvedilol,
losartan and methyldopa. Acenocoumarol as an oral anti-
coagulant with a target internationalized normalized ratio
(INR) of 2.0-3.0 was initiated.

Four months later, after heavy physical activity, the pa-
tient developed dehiscence of the sternal wound, which
was hence resutured. The wound still failed to heal, so
several weeks later another resuture had to be undertaken,
after which the sternum was finally successfully managed.

The patient was free of symptoms on her medications
for the next six years and went to checkups regularly, until
July 2014, when she was admitted to the intensive care
unit with severe shortness of breath and chest pain. Six
days before she had carelessly stopped taking oral antico-
agulant therapy.

Srp Arh Celok Lek. 2019 Mar-Apr;147(3-4):205-210
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Figure 4. Transthoracic echocardiography
(parasternal long axis view): thrombus on the
ventricular side of the prosthetic valve in the
aortic position (arrow)

TTE revealed severe dysfunction of the prosthetic valve
with an echo formation measuring 15 x 10 mm in size,
attached on the ventricular side with thrombus charac-
teristics and a large embolic potential (Figure 4). The
measurements showed obstruction across the valve with
high PG (maximum PG 99 mmHg, mean PG 49 mmHg,
V_.. 5 m/s), along with a significant insufficiency that
had a central regurgitation jet. Cinefluoroscopy revealed
one completely immobile leaflet (Figure 5). CT scans of
the aorta showed the progress of the false lumen in the
descending aorta with a significant parietal thrombosis.
The diameter of the descending aorta on CT was 45 mm
in total, out of which only 5 mm was the true lumen, since
the false Jumen was 21 mm and the thrombosis 19 mm.

The patient was considered to have a high risk for a redo
operation (EuroSCORE II was 18.97%), so she was treated
conservatively with an intravenous unfractionated heparin
(UFH) infusion. The UFH dosage had been adjusted in
the 1,200-1,700 IU/h interval, depending on the values of
APTT that was checked on a regular basis.

Further TTE exams showed graduate lysis of the previ-
ously registered echo mass, normalization of the prosthetic
valve function, and a PG decrease. After 40 days of contin-
uous intravenous UFH infusion and regular periodic TTE
exams, oral anticoagulation therapy with acenocoumarol
was continued. Because of the prolonged heparin use and
its potential effect on heparin-induced thrombocytopenia
(HIT), platelet count was checked regularly. Nonetheless,
it remained normal the entire time. The patient was dis-
missed from the hospital in a clinically stable condition
with target INR between 2.0 and 3.0.

One year later, in April 2015, the patient was admitted
as an emergency case once again because of chest pain and
serious shortness of breath. The admission ECG raised a
suspicion for a myocardial infarction (MI) (Figure 6) and
laboratory tests revealed elevated cardiac enzymes. Shortly
upon admission, the patient had cardiac arrest with pulse-
less electrical activity. Cardiopulmonary resuscitation was
performed, but the patient died.

The autopsy discovered that the reason for the MI was a
thromboembolus in the left anterior descending coronary
artery (LAD) without any atherosclerotic changes. There

Srp Arh Celok Lek. 2019 Mar-Apr;147(3-4):205-210

Figure 5. Cinefluoroscopy of the prosthetic valve: one of the leaflets is immobile in both
systole and diastole (arrows)

Figure 6. Electrocardiogram on admission: sinus rhythm, heart rate
100 bpm, widened QRS complexes - left bundle brunch block type

anterior wall of the left ventricle: necrotic cardiomyocytes with the
loss of nuclei and striations, the interstitium is edematous with the
presence of a dense infiltrate of neutrophils (H&E, 20x)

were signs of acute transmural MI in the anterior and lat-
eral wall of the myocardium. On the cross pathology, the
area of the MI was pale yellow and soft, surrounded by a
hyperemic zone. On the histologic section, cardiomyocytes
were necrotic with the loss of nuclei and striations, the
interstitium was edematous with the presence of a dense
infiltrate of neutrophils (Figure 7). The prosthetic valve
was correctly positioned. The inner wall of the aortic graft
was covered with a large thrombi formation.
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DISCUSSION

AD in pregnant women can be explained by hormone-
mediated and hemodynamic changes during pregnancy
that increase the aortic wall stress. Tachycardia and rise
in cardiac output are the most prominent ones, because of
their effect on hemodynamic stress on the arterial walls.
Stimulation of the estrogen receptors in aortic tissue causes
connective fiber fragmentations and acid mucopolysac-
charides reduction, leading to the reduced wall elasticity.
The aortic stress can also be increased by the gravid uterus
that compresses the aorta [6].

Our patient had neither a positive family history of
aortic diseases nor the other Marfan features like spine
or chest deformities that would indicate the presence of
this syndrome [7, 8]. Previously diagnosed hypertension
and dilated aorta were the risk factors that immediately
raised the suspicion for the right diagnosis in this case.
Hypertension in pregnancy is often related to preeclampsia
and eclampsia, however in this case it was present from
before and there was no proteinuria [9]. The latest dis-
coveries suggest that the loss of nocturnal BP drop (the
so called non-dipping pattern) may be the main cause of
cardiovascular dysfunction and hemodynamic impairment
in pregnancy, rather than just hypertension by itself [10].

Most of the antihypertensive drugs are avoided dur-
ing pregnancy because of their side effects on the fetus.
Drugs that are recommended are methyldopa, nifedip-
ine, and labetalol, while angiotensin-converting enzyme
inhibitors and angiotensin receptor blockers are contra-
indicated [11]. According to the current guidelines, anti-
hypertensive therapy in pregnant women who are without
any symptoms and signs of organ dysfunction is recom-
mended when the BP levels reach > 160 mmHg for systolic
or > 110 mmHg for diastolic BP, and may be considered
for BP > 150/95 mmHg [9, 11]. Considering that our pa-
tient did not have BP levels above 140/90 mmHg during
pregnancy according to the history data and home-based
measurements, stopping her antihypertensive therapy was
justified and according to guidelines.

Dilated ascending aorta in our patient was noticed two
years prior to her pregnancy, 43 mm in diameter on TTE.
An indication for elective surgery of the ascending aortic
aneurysm is the diameter > 55 mm, but for patients with
Marfan syndrome or other risk factors, this threshold can
be lowered to 45 mm according to the current guidelines
[12]. As a separate recommendation, it is stated that low-
ering this threshold even more may be considered in the
case of planned pregnancy, but thresholds are not specified.

TTE should be performed monthly or every other
month during pregnancy in patients with known dilated
ascending aorta to identify the potential progress of the
aortic diameter, and if indicated undertake surgery on
time, thus preventing potential unwanted incidents [13].
Unfortunately, our patient hadn’t had a TTE exam during
the pregnancy, so possible progressive dilatation of her
ascending aorta couldn’t have been recognized.

Management of AD involving ascending aorta (Stanford
type A) is an urgent surgery, because of high mortality in
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patients who are not operated on, which reaches 50% in
the first 48 hours [12, 13]. In the case of acute AD during
pregnancy, management protocols depend on the gesta-
tional age. If the pregnancy is older than 28 GW (third
trimester), it is indicated to deliver the baby with caesarean
section first, and then perform surgery of the aorta [14].
Our patient was in the 16th GW and the caesarean section
was not an option, so the urgent surgery of the aorta was
undertaken immediately.

Echocardiography is a basic diagnostic modality for
aortic diseases. However, a negative TTE does not rule
out AD. Other imaging techniques such as transesophageal
echocardiography (TEE), CT, and magnetic resonance have
a greater field of view and may provide additional informa-
tion important for the operation [15], but in this case the
diagnosis of the dissection and the decision for surgical
treatment was made using solely T'TE, which, according to
the literature, has a sensitivity and specificity of 75% and
90%, respectively [4]. Precious time was saved by skipping
TEE and CT scan, and the negative effects of CT radiation
and contrast agents were avoided.

The patient survived the cardiac surgery, but the stress
on the fetus was apparently too strong and it died, so the
evacuation abortion was undertaken the next day. There is
a limited number of similar cases in the literature. Majority
of them describe the dissection in the third trimester, which
is in fact the most vulnerable period [16, 17, 18]. Only two
case reports describe the surgical repair of Stanford type
A AD before the third trimester with maternal and fetal
survival in both of them [19, 20]. Liu et al. [21] reported
five cases of Bentall operation in Stanford type A AD during
pregnancy, only one of which happened before the third
trimester (22 GW), with both mother and fetus diseased.

There are multiple possible reasons for the fetal death.
The main ones being the dissection itself, with the intimal
flap potentially compromising the placental perfusion, as
well as the factors associated with the operation, includ-
ing cardiopulmonary bypass and circulatory arrest. Hy-
pothermia during bypass has also shown to worsen the
fetal prognosis [22].

The tissue sample of the ascending aorta that was sent
to light microscopic histopathology showed cystic medial
necrosis, which is a typical finding in Marfan syndrome
[7]. Considering the significantly higher burden of acute
aortic syndromes in Marfan patients, recognizing this syn-
drome in our patient could have improved her follow-up.
She had an aneurysm of the ascending aorta, which is a
major criterion for Marfan syndrome diagnosis, yet criteria
on other organ systems (skeletal, ocular, respiratory, skin)
were not fulfilled [8].

The patient was released from hospital with a combined
antihypertensive therapy including losartan. A number of
studies on animal and human models have demonstrated
that losartan improves endothelial function and has a posi-
tive effect on aortic root stabilization [23].

The necessity of a lifetime anticoagulation therapy after
mechanical valve implantation is clearly demonstrated in
this case [24]. The patient had stopped taking oral antico-
agulants for an unknown reason, and during that period of
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time she was not protected with a low-molecular-weight
heparin. This led to valve thrombosis in only a few days,
causing its malfunction and resultant heart failure.

The diagnosis of prosthetic valve thrombosis was based
on the findings of TTE and cinefluoroscopy. TTE provided
a proper diagnostic assessment with 2D echo when an echo
mass (15 x 10 mm) attached at the ventricular side of the
prosthetic valve was registered. High velocity and elevated
transprosthetic gradients were measured with Doppler echo.

Usually, urgent surgery is the treatment of choice in
such critically ill patients with obstructive valve thrombosis
[24]. Therapeutic strategy in this case was mainly influ-
enced by the risk assessment, which was too high for a redo
operation, so being aware of the prosthesis location, the
presence of a valvular obstruction, and the patient’s clinical
status, heparin infusion was started. This led to prosthetic
valve function recovery after two months. The prolonged
heparin use did carry an increased risk of complications
like hemorrhage and HIT; however, they were fortunately
avoided. From the aspect of HIT, low-molecular-weight
heparin might have been a better choice over UFH. Recent
studies show lower incidence of HIT with the use of low-
molecular-weight heparin in comparison to UFH, without
a significant difference in therapeutic effect [25].

Nine months later, the cause of death was a massive
transmural MI. The autopsy showed that the MI was
caused by thromboembolism in the LAD. There were no
atherosclerotic plaques in coronary arteries. The reported
incidence of thromboembolism after Bentall operation is
around 0.7% events per year, which is mainly associated
with inadequate anticoagulation [26]. The main cause of
coronary thromboembolism is atrial fibrillation [27]. Al-
though our patient was in sinus rhythm, she did have a
few other risk factors, including previous cardiac surgery,
non-infected thrombi on prosthetic valve, and intraluminal
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thrombosis inside the chronic dissection of the descending
aorta, which are all described as rare but possible causes of
coronary thromboembolism [27, 28]. There is scarce data
in literature describing coronary thromboembolism after
Bentall operation [29, 30]. As in our case, coronary throm-
boembolism was also caused by prosthetic valve thrombo-
sis due to inadequate coagulation in the described cases.
In conclusion, we can say that even though this pregnan-
cy could have been classified as a high-risk one, consider-
ing the patient’s hypertension and known aortic disease, the
follow-up was not as thorough as it should have been and
the preconceptional counseling failed. Taking everything
into account, it might have been wise to consult the patient
against pregnancy. BP levels during pregnancy probably
haven't been monitored regularly since the antihypertensive
therapy was discontinued, which might have contributed to
the damage of the aorta. In the setting of acute chest pain
and distress in pregnancy, AD should always be suspected.
Echocardiography is rapid, accurate, and cost-effective
in the diagnosis and follow-up of aortic diseases. In con-
trast to the poor pregnancy follow up, the reaction of the
multidisciplinary team managing AD was prompt and
appropriate to this life-threatening condition, saving the
woman’s life but unfortunately losing the baby. Manda-
tory lifetime oral anticoagulants after a mechanical valve
implantation is clearly demonstrated in this case.

ACKNOWLEDGEMENT

The authors wish to thank Anastazija Stojsi¢-Milosavljevi¢
for her generous help and contribution to the writing of
this paper.

Conflict of interest: None declared.

10. llic A, llic DJ, Tadic S, Stefanovic M, Stojsic-Milosavljevic A, Pavlovic
K, et al. Influence of non-dipping pattern of blood pressure
in gestational hypertension on maternal cardiac function,
hemodynamics and intrauterine growth restriction. Pregnancy
Hypertens. 2017; 10:34-41.

11. Task Force for the management of arterial hypertension of the
European Society of Hypertension, Task Force for the management
of arterial hypertension of the European Society of Cardiology.
2013 ESH/ESC Guidelines for the Management of Arterial
Hypertension. Blood press. 2013; 22(4):193-278.

12. Erbel R, AboyansV, Boileau C, Bossone E, Bartolomeo RD,
Eggebrecht H, et al. 2014 ESC Guidelines on the diagnosis and
treatment of aortic diseases: Document covering acute and chronic
aortic diseases of the thoracic and abdominal aorta of the adult.
The Task Force for the Diagnosis and Treatment of Aortic Diseases
of the European Society of Cardiology (ESC). Eur Heart J. 2014;
35(41):2873-926.

13. Hiratzka LF, Bakris GL, Beckman JA, Bersin RM, Carr VF, Casey
DE Jr, et al. 2010 ACCF/AHA/AATS/ACR/ASA/SCA/SCAI/SIR/STS/
SVM guidelines for the diagnosis and management of patients
with thoracic aortic disease: executive summary. A report of the
American College of Cardiology Foundation/American Heart
Association Task Force on Practice Guidelines, American Association
for Thoracic Surgery, American College of Radiology, American
Stroke Association, Society of Cardiovascular Anesthesiologists,
Society for Cardiovascular Angiography and Interventions, Society
of Interventional Radiology, Society of Thoracic Surgeons, and

www.srpskiarhiv.rs

209



210

20.

21.

22.

23.

Society for Vascular Medicine. Catheter Cardiovasc Interv. 2010;
76(2):E43-86.

. Atta E, Gardner M. Cardiopulmonary resuscitation in pregnancy.
Obstet Gynecol Clin North Am. 2007; 34(3):585-97.

. Evangelista A, Flachskampf FA, Erbel R, Antonini-Canterin F,
Vlachopoulos C, Rocchi G, et al. Echocardiography in aortic
diseases: EAE recommendations for clinical practice. Eur J
Echocardiogr. 2010;11(8):645-58.

. Ham S. Emergency repair of aortic dissection in a 37-week
parturient: a case report. AANA J. 2010; 78(1):63-8.

. Kohli E, Jwayyed S, Giorgio G, Bhalla MC. Acute type A aortic
dissection in a 36-week pregnant patient. Case Rep Emerg Med.
2013;2013:390670.

. Guo C, Xu D, Wang C. Successful treatment for acute aortic
dissection in pregnancy - Bentall procedure concomitant with
cesarean section. J Cardiothorac Surg. 2011; 6:139.

. Barrus A, Afshar S, Sani S, LaBounty TG, Padilla C, Farber MK, et al.

Acute Type A Aortic Dissection and Successful Surgical Repair in

aWoman at 21 Weeks Gestational Pregnancy with Maternal and

Fetal Survival: A Case Report. J Cardiothorac Vasc Anesth. 2018;

32(3):1487-93.

Shaker WH, Refaat AA, Hakamei MA, Ibrahim MF. Acute type A

aortic dissection at seven weeks of gestation in a Marfan patient:

case report. J Card Surg. 2008; 23(5):569-70.

Liu YY, Li HY, Jiang WJ, Guan XL, Wang XL, Liu O, et al. Treatment of

patients with aortic disease during pregnancy and after delivery. J

Int Med Res. 2017; 45(4):1359-68.

Pomini F, Mercogliano D, Cavalletti C, Caruso A, Pomini P.

Cardiopulmonary bypass in pregnancy. Ann Thorac Surg. 1996;

61(1):259-68.

Vasilijevic Z, Dimkovic N, Lazarevic K, Burmazovic S, Krstic N,

Milanovic S, et al. [Postmarketing study of efficacy and safety of

Preveden A. et al.

losartan during the treatment of patients with mild and moderate
hypertension: LOTAR (corrected) study]. Srp Arh Celok Lek. 2013;
141(1-2):22-8.

24, Nishimura RA, Otto CM, Bonow RO, Carabello BA, Erwin JP 3rd,
Guyton RA, et al. 2014 AHA/ACC Guideline for the Management
of Patients with Valvular Heart Disease: a report of the American
College of Cardiology/American Heart Association Task Force on
Practice Guidelines. Circulation. 2014; 129(23):e521-643.

25. Junqueira DR, Perini E, Penholati RR, Carvalho MG. Unfractionated
heparin versus low molecular weight heparins for avoiding
heparin-induced thrombocytopenia in postoperative patients.
Cochrane Database Syst Rev. 2012; (9):CD007557.

26. Mookhoek A, Korteland NM, Arabkhani B, Di Centa |, Lansac E,
Bekkers JA, et al. Bentall Procedure: A Systematic Review and Meta-
Analysis. Ann Thorac Surg. 2016; 101(5):1684-9.

27. Shibata T, Kawakami S, Noguchi T, Tanaka T, Asaumi Y, Kanaya T, et
al. Prevalence, Clinical Features, and Prognosis of Acute Myocardial
Infarction Attributable to Coronary Artery Embolism. Circulation.
2015; 132(4):241-50.

28. Preveden A, Kovacevi¢ M, Susak S, Redzek A, Velicki L. Coronary
embolism causing myocardial infarction after heart valve surgery.
Vojnosanit Pregl. 2018; OnLine-First (00):180-180. doi: https://doi.
0rg/10.2298/VSP180809180P

29. Senguttuvan NB, Ramakrishnan S, Singh S, Mishra S. Percutaneous
management of coronary embolism with prosthetic heart
valve thrombosis after Bentall’s procedure. Indian Heart J. 2015;
67(6):589-91.

30. Nardi P, Russo M, Greci M, Pisano C, Saitto G, Pellegrini G, et al.
Acute Myocardial Infarction Ten Days after Bentall Procedure
due to Coronary Embolism: Etiology Discussion and Rare Case
Presentation. Clin Surg. 2018; 3:2136.

TpyaHUUa NpeXkuBena AUCEKLMjy aopTe, a KacHUje ympna 360r KOpoHapHe
embonmje — jeAUHCTBEH CNyYaj Hecapaa/buBor 60necHUKa

AHppej Mpesenen'?, Tony6 Camapyimja'?, Cramenko Lywak'?, AnekcaHgpa nuh'2 Anekcangap Petiek'?

'YHusep3utet y HoBom Capy, MeanumHcku pakyntet, Hosu Cag, Cpbuja;
2MHCTUTYT 3a KapamoBackynapHe 6onecty Bojsogute, Cpemcka Kamenuua, Cpbuja

CAMXETAK

YBopa Yuectanoct gucekuuje aopte ce kpehe nsmehy tpu un
net cyiyyajesa Ha 100.000 sbyau rogumwme. Of xeHa mnahux
op 40 roguHa Koje fobujy AnceKuujy aopTe rotoBo NoOBUHa
Cy TpyAHWLe.

Mpuka3s 6onecHuKa MNprikasaH je cnyyaj 22-rognilme Tpya-
Hue y 16. recTaLmjckoj Hefesby ca NCTOPUjOM apTepUjcKe Xu-
nepTeH3uje 1 AUnaTpaHoOM aopPTOM, Koja je NpumbeHa 36or
aucekuuje aopre. YpaheHa joj je onepaumja no beHtany, kojom
Cy jOj 3ametbeHn a0PTHU 3aN1CTaK, acLieIEHTHa aopTa 1 MPOK-
CUMaJTHN Leo NlyKa aopTe Kopuwherwem KOMNO3UTHOT rpadTa
ca 3anuckom. [noa Huje npexnBeo onepayujy, Te je cyTpagaH
HauntbeHa eBaKyaLMoHa KupeTtaxa. LlecT roanHa KacHuje ko
6onecHULE je, ycnen npectaHKa y3rMara aHTKoarynaHTHe

DOI: https://doi.org/10.2298/SARH180521007P

Tepanuje, [OLWIO A0 TPOM603e MexaHUUKOr 3a5IMCKa, Koja je
YCMNELLHO M3fieYeHa MHTPaBEHCKOM NPUMEHOM xenapuHa. Mocne
rofuHy flaHa 6onecHuLa je ympna 360r MHGapKTa MoKapaa y3-
POKOBaHOI KOPOHAPHOM TPoMboembonjoMm, LITO je NoTBpheHO
064yKLMjOM.

3aksbyyak Ko eHa ca no3Hatom 6oneluhy aopte Beoma je Ba-
XKHO caBeToBakbe npe 3aueha. [lncekuuja aopte Kog TpyAHMLA
je aKyTHo, XMBOTHO yrpoaBajyhe cTatbe Kako 3a MajKy Tako
1 3a deTyc, y unjem 36purtbaBatby Tpeba fja yuecTsyje MynTu-
AUCUMNAMHAPHY TUM. Mocne yrpafilbe MeXaHUYKor 3anuncka
HEOMXOAHa je [LOXKMBOTHA aHTUKOArynaHTHa Tepanuja.

Kmyue peun: gucekuuja aopte; TpyaHoha; aHTUKoarynaHTHa Te-
panuja; TPoMb03a MexaHUYKOT 3an1cKa; KOpoHapHa embonuja
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Osseous metaplasia in an inflammatory polyp of the
anal canal — a case report and a review of literature
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SUMMARY

Introduction Osseous metaplasia is a heterotopic formation of bone and its appearance in benign
gastrointestinal polyps is exceedingly rare. The mechanism responsible for this type of metaplasia is not
fully understood, however it seems to be an innocent rare phenomenon.

Case outline We present a case of a 31-year-old male with mesenchimal osseal metaplasia in a large
inflamatory polyp measuring 57 x 23 x 20 mm in diameter, located in the anal canal region.
Conclusion According to our knowledge, this is the largest gastrointestinal polyp with osseous meta-
plasia described so far. Although a rare phenomenon, there are certain characteristics of this disease, so
we conducted a literature review and summarized these characteristics.

Keywords: osseous metaplasia; gastrointestinal polyps; inflamatory polyps

INTRODUCTION

Heterotopic formation of bone (mesenchymal
osseous metaplasia) is rarely found in the gas-
trointestinal tract. Most cases are associated
with colon adenocarcinoma, but also can be
found in the benign lesions of the bowel wall,
such as necrosis, chronic inflammation foci,
and mucin extravasation [1]. The appearance
of heterotopic bone in benign colon polyps is
exceedingly rare, and only a few cases have
been reported in literature. The first case of
heterotopic bone formation in gastrointestinal
polyp was described by Todd [2] in 1963. The
mechanism responsible for this type of meta-
plasia is not yet fully understood [3].

Herein, we shall describe a case of mesen-
chymal osseous metaplasia (OM) in a large
inflammatory polyp located in the anal canal
region in a 31-year-old male, after which we
shall make an accompanying literature review.

CASE REPORT

We report a case of a 31-year-old male who vis-
ited the hospital with a chief complaint of pain
and evacuation of fresh blood from the anal
canal during defecation. Clinical exam revealed
a polypoid tumefaction with contact bleeding
in the anal canal region. Concomitant clinical
findings were grade I internal hemorrhoidal
nodules without signs of bleeding or inflam-
mation. Total colonoscopy confirmed lobulated
and vulnerable polyp about 5 cm in diameter,

located at 1-2 cm from the anocutaneous line.
Colonoscopy biopsy revealed an inflammatory
pseudopolyp. The patient underwent a trans-
anal electrosurgical resection of the polyp. The
polyp was sent to pathohistological analysis.
The postoperative course was uneventful, and
the patient was discharged on the first postop-
erative day.

The tissue fragment submitted for pathohis-
tological analysis, was macroscopically a soft
greyish white polyp measuring 57 x 23 x 20 mm
in diameter. Histological analysis showed frag-
ments of an inflammatory polyp of the large
bowel mucosa, partly overlaid with superficial
cylindrical epithelium and partly with fibrin
deposits and groups of neutrophils. The stroma
of the described specimen was edematous with
florid fibrovascular granulation tissue and nu-
merous foci of dilated and congested blood ves-
sels, as well as with moderately intense mixed
inflammatory infiltrate, made mostly of granu-
locytes and lymphocytes. In the central parts of
the polyp, numerous foci of mineralized osteoid
lined by osteoblasts without extramedullary he-
matopoiesis signs were found (Figure 1). The
lesion was diagnosed as an inflammatory polyp
of the anal canal with foci of OM.

DISCUSSION

Stromal ossification can occur in gastroin-
testinal cancers from the stomach to the anal
canal and it seems to be result of bone mor-
phogenetic protein production of tumor cells.
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matory polyp of the anal canal with focus of OM; (A) 10x magnification,
(B) 10x magnification, (C) 20x magnification

Ossification in benign colon tumors has been documented
only rarely, and only a few cases have been documented
[1]. We reviewed and summarized the related literature on
OM in gastrointestinal polyps (Table 1). We found 24 cases

Stevanovi¢ D. et al.

described in literature, of which 16 were male and five
were female patients, while in three cases gender as well
as age were not specified. Patient age ranged 3-85 years,
with mean age of 34 years. Our patient was a 31-year-old
male. Out of 24 described polyps, three were smaller than
10 mm, 11 were 10-20 mm in diameter, and six were larger
than 20 mm, while in four cases size was not specified. The
mean size was 17.05 mm (range: 3-50 mm). In our case,
the polyp was very large with 57 mm in diameter, which
is to our knowledge the largest gastrointestinal polyp with
OM described so far. The most frequently involved site was
the rectum where 60% of polyps (12/20) were found. In
30% (6/20) polyps were located in the colon, and in 10%
(2/20) polyps were found in the junction of the sigmoid
colon and the rectum. In four remaining cases, exact loca-
tion was not defined. Our patient had a polyp in the anal
canal, which is another curiosity of our case. Histologi-
cally, seven lesions were neoplastic (four tubular adenomas,
and three tubulovillous adenomas), while 15 lesions were
non-neoplastic (seven juvenile polyps, six inflammatory
polyps, and two serrated adenomas). In two lesions his-
tology finding was not specified [1, 3-8]. Our patient had
non-neoplastic inflammatory polyp.

The pathogenesis of heterotopic ossification is still not
tully investigated. Many theories about pathogenesis are
published. At the beginning of the 20th century, Charles
Brenton Huggins [9] conducted a set of experimental
studies on dogs and demonstrated OM in soft tissue of
abdominal wall after transplantation of bladder tissue with

Table 1. Summary of our and previously reported cases of OM in gastrointestinal polyps

Case Author Year Sex (?ﬁ:) Location Age Histology
1 Todd 1963 NI NI NI NI NI
2 Marks 1964 M NI NI 10 Juvenile polyp
3 Sperling 1981 M 10 Rectum 25 Inflammatory polyp
4 Castelli 1992 F 10 Rectum 22 Inflammatory polyp
5 Drut 1992 M 10 Rectosigmoid 5 Juvenile polyp
6 Drut 1992 M 5 Rectum Juvenile polyp
7 Groisman 1994 M 18 Rectum 67 Tubulovillous adenoma
8 Groisman 1994 F 20 Rectum 3 Juvenile polyp
9 Cavazza 1996 NI NI NI NI Tubulovillous adenoma
10 Monzon 1997 M 12 NI 59 Tubular adenoma
1 McPherson 1999 M 20 Cecum 73 Tubulovillous adenoma
12 Rothstein 2000 NI 25 Sigmoid colon NI Tubular adenoma
13 Al-Daraji 2005 F 15 Sigmoid colon 85 Tubular adenoma
14 White 2008 F NI Transverse colon 63 Tubular adenoma
15 Oono 2009 M 12 Rectum 39 Inflammatory polyp
16 Ahmed 2009 M 10 Rectum 15 Juvenile polyp
17 Wilsher 2010 M 25 Rectosigmoid 50 Serrated adenoma
18 Bowman 2012 M 45 Descending colon 28 NI
19 Odum 2012 M 7 Ascending colon 74 Inflammatory polyp
20 Montalvo 2012 M 50 Rectum 62 Serrated adenoma
21 Bhat 2012 F 14 Rectum 5 Juvenile polyp
22 Bhattachary 2013 M 10 Rectum 14 Juvenile polyp
23 Garg 2013 M 15 Rectum 6 Inflammatory juvenile polyp
24 Zembheri 2015 M 8 Rectum 9 Inflammatory polyp
25 Our case 2016 M 57 Anal canal 31 Inflammatory polyp

NI - not informative
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intact epithelium to abdominal wall fascia. These studies
provided evidence that some component of the epithelial
tissue may induce mesenchymal tissue ossification. Van
Patter and Whittick [10] presented a series of OM cases
in gastrointestinal tumors and suggested theory that the
ossification resulted from the interaction between local
physicochemical factors, such as mucin and calcium salts,
and proliferating connective tissue. Zemheri et al. [3] no-
ticed that OM, especially in benign lesions, is most often
seen in lesions with active chronic inflammation and/or
ulceration. Therefore, the pathogenesis might be a reac-
tive change due to repeated local trauma, or be a peculiar
characteristic of the intestinal mucosa itself [1]. One of the
possible mechanisms of bone formation could be the abil-
ity of fibroblasts to achieve the phenotype of other types
of cells of mesodermal tissue by the process of metaplasia,
especially osteoblasts [3, 8, 11]. Recent studies showed im-
portant role of the bone morphogenetic proteins (BMPs)
in the tissue where the formation of heterotopic bone takes
place [3]. BMPs are members of the TNF-f group, and they
have an important role in the new bone formation. Imai
et al. [12] conducted an immunohistochemistry study of
BMP expression in colon carcinoma with heterotopic ossi-
fication. They found that BMP-5 and BMP-6 were strongly
stained in tumor cells but weakly stained in osteoblast-
like cells on the surface of the bone matrix. In addition,
BMP-2 and BMP-4 were found in tumor cells, but stain-
ing was week. Authors concluded that BMPs might have a
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significant role in heterotopic ossification in colon adeno-
carcinoma. The study of Kypson et al. [13] showed BMP-2
overexpression in rectal adenocarcinoma tumor cells with
OM compared to rectal adenocarcinomas without bone
production. Later on, Liu et al. [14] found BMP-1, BMP-4,
and BMP-6 expression in stroma as well as epithelium in
different cancers with OM. Genetic studies of Takahashi
et al. [15] demonstrated that mouse somatic cells and hu-
man dermal fibroblast cultures, by transduction of four
transcription factors (Oct*, Sox2, KlIf4, and c-myc), can
be generated in induced pluripotent stem cells, which are
similar to human embryonic stem cells. Additionally, these
cells could differentiate into cell types of the three germ
layers in vitro and in teratomas [3, 16, 17]. Other genetic
studies found increased expression of bone matrix synthe-
sis markers e.g. collagen type I, osteocalcin and osteonectin
in the foci of metaplastic bone formation [8, 18].

All of the above point to the fact that the interaction
between either neoplastic or non-neoplastic epithelium of
the large bowel with the surrounding mesenchymal tissue
is the key factor for the formation of bone tissue in the
stroma, but their relationship and the precise mechanism
of OM are still confusing the clinicians as well as patholo-
gists. Most importantly, the majority of authors agree that
clinically, the presence of the metaplastic bone seems to
be an innocent phenomenon [1].
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KowrTtaHa MeTannasuja Yy MH(I}IIaMaTOpHOM noavny aHaaHOr KaHa/ia — NnpuKas

6onecHuKa u nperneg nmtepartype

[Jejan CreBaHosuh', Byk Anekcuh?, [iparow CrojaHoBuh', Hebojiwa Mutposuh', lamup Jaiwaposuh', 3opaHa bokyH-BykalunHosuh?

'YHuBep3utet y beorpagy, MeanumHckn dakynteT, KnuHnuko-6onHuuKM LieHTap 3emyH, Cnyx6a xupypruje, beorpag, Cpbuja;
2KnuHnuKo-60nmHNYKM LieHTap 3emyH, Ciyx6a Heypoxupypruje, Beorpag, Cpbuja;
*KnuHnuko-6onHMYKM LeHTap 3emyH, Cnyx6a natonoruje, beorpag, Cpbuja

CAXETAK

YBop KoluTaHa meTannasuja npeAcTaB/ba XeTepoTonnyHo Gop-
MUMpatbe KOLITAaHOT TKMBA U HeHa NojaBa Yy 6eHUrHIM racTpou-
HTECTVHANHMM NOINMUMA je peTKa.

MexaHun3am HacTaHKa OBe BpCTe MeTansiasunje Huje noTnyHo
pasjalwrbeH, any n3rnepa fa npefacraB/ba camo pefak Ao-
6pohyaHM peHoMeH.

Mpuka3s 6onecHuka Mprikasyjemo mywiKapua, ctapor 31 rogu-
HY, Ca Me3eHXMMasIHOM KOLUTaHOM MeTamnna3njom y BennKom
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nHdNamaTopHOM nonuny npomepa 57 x 23 X 20 mmy aHaHOM
KaHany.

3aksbyyak [pema Halvm ca3HarMMa, OBO je Hajsehu o cafa
OnucaH racTPOMHTECTMHANHM MOAWN Ca KOLWTaHOM MeTanna-
3ujom. Mlako peak GeHoMeH, NOCTOje N3BECHE KapaKTEPUCTHKE
oBe 6onecty, 360r Yera CMo ypagunv nperneg nurepatype u
CymMmpany KapakTepucTumke.

KrbyuHe peun: KowTaHa MeTanasnja; raCTpONHTECTUHANHN
nonunu; NHdNaMaTopHW MO
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Laparoscopic sleeve gastrectomy in a superobese
patient with restenosis of the trachea
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SUMMARY

Introduction Superobese group of patients with body mass index (BMI) > 50 kg/m? have higher techni-
cal intraoperative problems, higher morbidity, and mortality. Indications for the metabolic procedure
are widening and minimally invasive operation dictates that both patients and surgeons face previously
assumed “general contraindication” for a surgical bariatric/metabolic procedure.

Case outline We present a superobese patient with restenosis of the trachea, chronic obstructive pulmo-
nary disease, sleep apnea, and cardiomyopathy with panniculus grade IV, in whom, as a multidisciplinary
team, we simultaneously performed permanent tracheostomy, laparoscopic sleeve gastrectomy, and

panniculectomy.

Conclusion Quality of life after the bariatric operation must be a leading factor in regard to the approach
to a difficult patient, with the operation adaptable enough to fit all demands.
Keywords: superobese; laparoscopic sleeve gastrectomy; bariatric surgery

INTRODUCTION

In recent decades, obesity has become a sig-
nificant health and surgical problem worldwide
[1]. The superobese group of patients with
body mass index (BMI) > 50 kg/m* have more
pronounced technical intraoperative problems,
more postoperative complications, and higher
mortality [2, 3]. Indications for metabolic oper-
ation are widening and successful management
of comorbidities after minimally invasive op-
eration dictates that both patients and surgeons
face previously assumed “general contraindica-
tion” for a surgical bariatric/metabolic proce-
dure. Is elective surgery justified in a selected
group of patients who experience dysfunction
of several vital organs?

We present a high-risk superobese patient
with chronic respiratory failure, cardiomyopa-
thy, and restenosis of previously resected tra-
chea, who came to the surgeon for removing
panniculus (grade IV), refused for surgery in
non-referral surgical centers [4]. We performed
a successful laparoscopic sleeve gastrectomy af-
ter re-tracheostomy with a synchronous pan-
niculectomy.

CASE REPORT

The patient was a male Caucasian, 54 years old,
weighing 160 kg, 175 cm tall, BMI of 52.3 kg/m?
(Figure 1A). His necK’s circumference was 49.5
cm. He complained of large panniculus and in-
spiratory stridor. In a tertiary institution, he
was refused for panniculectomy operation due

to restenosis of the upper trachea, respiratory
chronic failure, and chronic cardiomyopathy
with 10 years’ medically history of hypertension
with arrhythmia. Previously (11 years prior), he
had a surgical repair of the stenotic trachea af-
ter a prolonged intubation due to the attempt of
suicide with local pesticide poison containing
parathion during a psychical paranoid episode
(Figure 2). After his recovery, he started to gain
weight. At his admittance to the Clinic, the pa-
tient was an active smoker and consumed 15
cigarettes per day during the previous 25 years.

At the University Clinic for Thoracic Sur-
gery, Department for Esophageal and Laparo-
scopic Surgery, Sremska Kamenica, Serbia, we
performed multi-slice computed tomography
(MSCT) of the neck and thorax and tracheo-
bronchoscopy. Preoperative MSCT showed
restenosis of the trachea 12 mm beyond the
glottis. Endoscopic findings suggested resteno-
sis immediately beneath the vocal cords, which
appeared immobilized and showed disarrange-
ment of the whole larynx. Respiratory function
showed global respiratory insufficiency due to
alveolar hypoventilation and chronic obstruc-
tive pulmonary disease. Cardiac function was
estimated with echocardiogram (ejection frac-
tion of 65%) and dilatation of the left atrium
and hypertension were noted. Sleep apnea
study was not done due to restenosis of the
trachea, but the patient was previously treated
with ventilator support during the night. The
patient lived without suicidal thoughts for
the previous 10 years, living in a stable social
relationship with his wife, working as an ag-
ricultural laborer. After the multidisciplinary
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Figure 1. The superobese 54-year-old patient before the operation
(A) and one year later (B)

Figure 2. The scar from the previous tracheal operation

Figure 3. Re-tracheostomy

surgical and the otorhinolaryngology team provided ex-
planations, the patient accepted the reasonable risk and
the operation.

The operation begins with intraoperative direct and
rigid laryngoscopy and temporary intubation with tra-
cheal tube No. 6. Excision of the scar tissue was done af-
ter identification of the tracheal restenosis in loco of the
subglottic-tracheal junction (Figure 3). Re-tracheostomy
was performed and cannula No. 9 was placed and fixed
for further airway support for the procedure. The patient
was placed in the French position and laparoscopic sleeve

‘ DOI: https://doi.org/10.2298/SARH180411052I

Ili¢ M. and Putnik S. S.

Figure 4. Preparation for panniculectomy

gastrectomy was done with the four-trocar technique. After
completing the laparoscopic procedure, panniculectomy
was done in the standard fashion (Figure 4). Postopera-
tive period was uneventful and the patient spent 14 days
in the hospital.

After 12 months, the patient’s body weight was 93 kg,
BMI of 30.4 kg/m?, percentage of excess weight loss of 71.4
(Figure 1b). The patient adapted to the permanent metal
tracheal cannula and spoke routinely by closing the can-
nula opening. He was very satistied with his quality of life.

DISCUSSION

Superobese patients with BMI > 50 kg/m? and neck cir-
cumference > 42 cm are considered to be 50 times more
likely to experience difficulties in intubation [5]. In our
patient, restenosis of the previously resected trachea was
a factor for refusing anesthesia and any elective surgery in
non-experienced centers. This patient’s only hope was an
experienced center specialized in tracheal surgery and obe-
sity surgery. His primary health demand was the removal
of panniculus, but the explanation of the multidisciplinary
team resulted in the acceptance of simultaneous surgical
tracheal, metabolic, and plastic intervention. At every step,
as a team, we considered discontinuing the intervention
in case of any complications.

Difficult intubation during operation for morbid obesity
is a relatively uncommon situation, which requires emer-
gency tracheostomy in very few cases [6]. However, a very
difficult situation arises with stenosis of the trachea, as was
the case in our patient. This poses a problem not the only
to the anesthesiologist, but also to the patient, as unsolved
restenosis of the trachea permanently damages the patient’s
health. This is why an otorhinolaryngologist was included
in solving the problem with permanent tracheostomy.

The question of the patient’s psychological status is also
important for the success of the entire postoperative pe-
riod. Our patient was cooperative, with social, family life,
and able to work. He reasonably inquired not only about
panniculectomy but also about the reduction of weight.
The question was what operation to choose. We decided
to perform a simple but effective operation, with possible
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eventful recovery, which would not dependent on continu-
ous therapy of supplementation. Simultaneously, we did
panniculectomy since it was the patient’s primary demand.
Several authors suggest that panniculectomy should be
performed after patients stabilize body weight, but there
are some exceptions, as in cases with panniculus grade IV
and V [4, 7]. Perhaps there is a special indication in pa-
tients with tracheostomy and difficult approach to airways.
The cosmetic result in our patient supports this thesis.
The result regarding sleeve gastrectomy and weight
loss is good after one year. The patient was on surgical
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check-ups at regular intervals and his attitude regarding
the quality of life was superior.

In the era of the modern, team approach, morbidly
obese patients could be treated successfully even with se-
rious comorbidities nondependent on obesity. The quality
of life after the bariatric operation is a factor which must
be a leading one in the concern as to how to approach a
difficult patient, with operation adaptable enough to fit
all demands.
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Nanapockoncka pyKaBHa racTPeKToMMja Kog, cyneprojasHor 60necHuKa ca

pecTteHO30M Tpaxeje
Mupocnas Vinuh'2, Cpha C. MyTHMK?

"MHcTuTyT 33 nnyhHe 6onectn Bojsogute, Knunuka 3a rpyaHy xupyprujy, Cpemcka Kamenuua, Cpbuja;
2Ynneep3utet y Hosom Cagy, MeguuuHckm dpakyntet, Hosu Cag, Cpbuja;
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CAXETAK

YBopg Cyneproja3Ha rpyna 6051ecHKa ca MIHOEKCOM TeflecHe Mace
> 50 kg/m*vima Behe TexHUUKe U MHTpaonepaTrBHe Npobneme,
Behn mopbuanTet n MmoptanuteT. IHavKaLyje 3a MeTabonnuke
npouenype ce noBehasajy 1 MUH/MANHO MHBa3MBHe onepaLiuje
3axTeBajy Kako ofj 6onecH1Ka Tako 1 o XMpypra Aa ce cyoye ca
MPeTXo4HO NoAPa3yMeBaHUM, OMNIUTUM KOHTPanHAVKaLmjama”
33 XMpypLLKY 6apujaTpurjcky/mMeTabonunyky npoeaypy.
Mpukas 6onecHuKa MNpeacraBbamo cyneprojasHor 6onecHrKa
Ca PeCTEHO30M TpaXeje, XPOHNYHOM ONCTPYKTUBHOM Gonelhy
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nnyha, oncTpyKTUBHMM anHeja CUHAPOMOM 1 KapAuomMmona-
TWjOM 11 MAHWKYJTyCOM YETBPTOT CTEMeHa, KOT Kora je MynTuauc-
LMMIMHAPHM TYM YPaAMo UCTOBPEMEHO TPajHY TPaxeocToMujy,
NanapocKoncKy pyKaBHY racTPEKTOMU]Y U MaHWKYNEKTOMM]Y.
3akrbyuak KBanuteT xunBoTa nocsie 6apujatpujcke onepaumje
Mopa 61T Bogehn GakTop y HauMHy NPUCTyNama TelwKom 60-
NeCHVKyY, Ca ornepaLmjom npunaroheHom CB1M 3aXTeBMMa.

KrbyuHe peun: cyneprojasHu, nanapockomncka pyKkaBHa rac-
TpekToMUja, 6apujaTpurjcka Xvupypruja
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SUMMARY

Introduction Acute otitis media is a very common disease in the early childhood age, with typical symp-
toms such as otalgia and fever. Otogenic complications are divided into extracranial and intracranial.
Although the introduction of antibiotics has significantly reduced the incidence of intracranial complica-
tions, they are still present. Clinical picture usually develops fast, with the predominance of neurologic
symptoms.

Case outline An 11-year-old boy was admitted to a tertiary health care children’s hospital because of fever,
agitation, altered behavior and disorder of consciousness. Based on the anamnesis, clinical examination,
CT, MRI, and lumbar puncture, it has been established that it is a case of meningoencephalitis as com-
plications of acute otitis media. Besides intense antibiotic and symptomatic therapy, surgical treatment
too was conducted as well. Firstly, mastoidectomy with the implantation of ventilation tube was done,
followed by radical tympanomastoidectomy, because there was no improvement. The treatment was
followed by numerous complications, such as toxic hepatitis, mycoplasma pneumoniae infection, and
hemolytic anemia. The treatment lasted for 71 days, and the patient was discharged from the hospital
in a good general condition, without the focal motor failure.

Conclusion Meningoencephalitis is unusual and rare complication of acute otitis media that requires
urgent diagnostic procedure and multidisciplinary approach to the treatment. Surgical treatment of the
ear that caused complications should not be postponed, and the choice of surgical method must be
adapted to each patient individually. Hospital treatment of these patients is often prolonged and audi-
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tory and neurological sequelae are substantial and require long-term treatment.
Keywords: acute otitis media; intracranial complications; children

INTRODUCTION

Acute otitis media (AOM) is characterized
by a sudden onset of symptoms and signs of
the middle ear inflammation. This disease is
very common in early childhood, and typical
symptoms include otalgia and fever. Otoscopic
finding of hyperemic, bulging or perforated
tympanic membrane with secretion, indicate
AOM. When AOM diagnosis is uncertain, it is
necessary to perform pneumatic otoscopy or
tympanometry in order to assess the presence
of secretion in the middle ear. The application
of the adequate guides greatly helps the diag-
nostics and treatment of AOM, and represents
the integral part of a routine clinical practice
[1, 2]. The occurrence of complications in
AOM depends on several factors, such as age,
virulence of pathogens, immunological system
of the patient, presence of comorbidities and
previous therapy. Otogenic complications are
the most common in recurrent acute bacterial
otitis and exacerbation of chronic inflamma-
tory processes of the middle ear. Sometimes
they can be the first sign of inflammation of
the middle ear. The most common extracranial

complications (ECC) of AOM are mastoiditis
and subperiosteal abscess, while the most com-
mon intracranial complications (ICC) of AOM
are meningitis, cerebral abscess, epidural ab-
scess and sigmoid sinus thrombosis [3, 4].
Despite the introduction of an effective an-
tibiotic therapy, the rate of otogenic ICC is still
about 8%, and the mortality rate is 5-26% [5,
6]. Symptoms and signs that indicate the devel-
opment of otogenic ICC are dizziness, instabil-
ity of walk, headache, vomiting, fever, visual
tield disorders, altered behavior, and disorder
of consciousness. In cases of AOM with ICC,
clinical picture usually develops quickly, with a
predominance of neurological symptoms. High
degree of clinical suspicion of ICC, computed
tomography (CT) with intravenous contrast,
magnetic resonance imaging (MRI) with venog-
raphy and lumbar puncture with the analysis of
cerebrospinal fluid enable an early diagnosis.
Therapeutic approach in these cases has to be
multidisciplinary and adapted to each patient
individually, and besides intense antibiotic and
symptomatic therapy, surgical treatment is re-
quired as well. In spite of all measures taken in
treatment, the prognosis is sometimes uncertain.
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The objective of this paper is to show fulminant course
of AOM with the development of meningoencephalitis
in an 11-year-old boy, dilemmas, and complications that
existed during treatment, as well as significant auditory
and neurological sequelae.

CASE REPORT

In December 2014, an 11-year-old boy was admitted to a
tertiary-care children’s hospital, because of fever, agitation,
altered behavior, and disorder of consciousness. The score
on the Glasgow Coma Scale was 5/15. The previous day,
the patient complained of headache and pain in the left
ear, and then he vomited. During the night, the boy woke
up confused, agitated, and vomited again. Other than that,
patient’s personal and family history had no particularities,
no data on previous ear disease, and he was regularly vac-
cinated according to the calendar of vaccination. The blood
test on admission showed: total leukocytes 12.3 x 10°/L
(94.5% neutrophils); C-reactive protein 249 mg/L; procal-
citonin 51.2 ng/mL. CT scan showed moderate diffuse ce-
rebral edema and signs of inflammation in the left middle
ear, mastoid and petrosal apex, without tegmen erosion
(Figure 1). After that, lumbar puncture was performed:
cerebrospinal fluid was turbid with a mass of leukocytes
(94% polymorphonuclear). The treatment started with
vancomycin, meropenem, and metronidazole, according
to recommendations from the literature [7].

In the cerebrospinal and blood samples, the cause of
infection was not detected. On the second hospital day,
there was a spontaneous perforation of the tympanic
membrane and purulent secretion from the left ear.
Streptococcus pneumoniae was detected in swab taken
from the left ear. Due to the appearance of convulsions,
phenobarbital and midazolam were introduced into
therapy. Electroencephalography showed signs of severe
encephalopathy. Cerebral MRI with angiography showed
meningitis and disseminated multiple inflammatory and
ischemic changes in brain tissue. Cranial venous sinuses
had a normal caliber and blood flow, with no signs of
thrombosis (Figure 2).

On the fifth hospital day, mastoidectomy was done with
myringotomy and implantation of ventilation tube. During
surgery, we found that tympanic membrane had healed
where it spontaneous perforated and after myringotomy,
abundant purulent content was obtained from the middle
ear. Mastoid cavity was completely filled with inflamed
mucosa and granulation tissue. Osteolytic changes were
present in the intercellular septa, but bone integrity to the
middle and posterior cranial fossa was preserved. Histo-
pathologic findings pointed to a non-specific granulation
tissue. Postoperatively, the patient showed an improvement
concerning his consciousness and motor skills, but after a
few days, we registered an increase in laboratory param-
eters of inflammation and fever. The antibiotic therapy was
changed to cefepime and clindamycin, but without signifi-
cant improvement in the clinical picture. Medical advisory
board had decided that radical tympanomastoidectomy
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Figure 1. Axial computed tomography scan showed
soft tissue opacity of the middle ear, mastoid and pe-
trosal apex on the left side

Figure 2. Axial magnetic resonance imaging showed
multiple inflammatory and ischemic changes in brain
tissue

must be performed in order to provide a more complete
removal of the pathological process, and it was done eight
days after the first operation.

During hospitalization, the patient received parenteral
antibiotic therapy for seven weeks. Because of the long-
term antibiotic treatment, toxic hepatitis had developed
(AST 620 U/L, ALT 575 U/L). Mycoplasma pneumoniae
infection, as one of the complications was serologically
proven during hospitalization, when azithromycin was
included in the treatment. The infection was complicated
by hemolytic anemia and the patient received two doses
of concentrated red blood cells.

The patient spent 71 days in hospital. He was discharged
from the hospital in a good general condition, without the
focal motor failure. By applying intensive physical therapy
the patient was able to walk independently, sphincter con-
trol was normal, he understood orders, but aphasia was
present. Due to the inability of oral feeding, the patient was
discharged with nasogastric tube that was well tolerated.
Finally, the immunological tests performed during hospi-
talization showed that the patient was immunocompetent.

After he left the hospital, our patient began intensive
therapy with a psychologist and a speech therapist. The
results were good and this boy has successfully completed
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Figure 3. Coronal Computed Tomography scan after radical tympa-
nomastoidectomy showed normal findings
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Figure 4. Pure tonal audiogram after treatment showed moderate
conductive hearing loss in the left ear

tifth grade. On the last medical checkup that was done a
year and a half after hospital treatment: clinical and CT
findings (Figure 3) were normal and audiometric finding
corresponded to surgery performed (Figure 4).

DISCUSSION

The diagnosis of AOM is not always easy, especially when
considering the fact that this disease is most common in
the first two years of life, and that clinical picture can be
dominated by the respiratory and gastrointestinal tract
symptoms. For children over six months with the presence
of very prominent symptoms and signs of AOM (intense
pain that lasts more than 48 hours and body temperature
> 39°C), as well as for children of 6-23 months with bilat-
eral AOM and moderate symptoms and signs of disease,
the antibiotic therapy is recommended. In addition, the
choice of antibiotics, adequate dose and the length of ther-
apy are very important [1, 2]. Unfortunately, we are still
unable to predict which patient will have a poor response
or develop severe complications.

Streptococcus pneumoniae is the most common cause
of complications of AOM in children and some studies
present disturbing data on increasing resistance to anti-
biotics [4, 8, 9]. Recent studies confirm the hypothesis
that serotypes with high invasive potential causes inva-
sive pneumococcal disease in younger patients with less
comorbidity [10]. In our case, Streptococcus pneumoniae
was isolated from the secretions of the left ear, but sero-
typing had not been done for technical reasons. Clinicians
should recommend pneumococcal conjugate vaccine and
annual influenza vaccine to all children according to up-
dated schedules [1].

‘ DOI: https://doi.org/10.2298/SARH170523164D

Dudvarski D. et al.

According to literature data, other causes of complica-
tions in AOM are Pseudomonas aeruginosa, Streptococ-
cus pyogenes, Haemophilus influenzae, and Staphylococ-
cus aureus [3, 4]. Some studies indicate a possible role of
anaerobic bacteria in the occurrence of ICC in pediatric
population with acute mastoiditis [8].

The development of otogenic ICC is thought to occur
by one of three pathophysiological mechanisms: direct
extension of infection through bone weakened by osteo-
myelitis or cholesteatoma; retrograde spread of infection
by thrombophlebitis; or extension of infection along pre-
formed pathways, such as the oval and round windows, or
through dehiscence that is the result of congenital malfor-
mations. Histological research on temporal bones of the
infants who died due to otogenic meningitis, have shown
the presence of chronic inflammatory cells in the round
window membrane, perilymph, modiolus and cochlear
aqueduct, which indicates a possible “silent” route of the
infection spread from the middle ear towards the endo-
cranium [11]. Later research on temporal bones indicates
the connection between the presence of bacteria in fibrous
matrix in the ear with chronic pathologic changes and
tympanogenic meningitis in infants. In 82% of the cases,
the presence of bacteria was detected in fibrous matrix at
different locations in the middle and inner ear, and most
often around oval and round window [12]. Chronic in-
flammatory changes in the middle ear behind the intact
eardrum and the absence of otologic symptoms can lead
to occurrence of serious complications in infants [11, 12].
In our case, the fulminant course of the disease indicates
a possible hematogenic spread of the infection from the
middle ear to the endocranium, with the occurrence of a
severe form of meningoencephalitis. All data point to an
accidental infection in an immunocompetent child.

Chronic otitis media with cholesteatoma is the most
common cause of ICC [13, 14]. Deri¢ et al. [13] recorded
114 cases of otogenic ICC in an extensive retrospective
study over the period of 23 years. The most common was
meningitis, followed by brain abscess and lateral sinus
thrombosis. Half of the patients had two or more compli-
cations at the same time, and otogenic abscess were often
combined with meningitis. For that reason, the authors
emphasize the importance of CT scan in the diagnostics
of the ICC, especially in the abscesses of a “silent” clinical
course, when the treatment of the active phase of chronic
otitis with antibiotics can conceal early symptoms of the
occurrence of this complication [15]. Dankuc et al. [16]
describe a simultaneous existence of ECC and ICC in an
adult patient with the exacerbation of chronic suppurative
otitis. The authors described the protective role of the dura
mater in the localization of subdural abscess, but also a
possibility of further spread of the infection by hemato-
genic way into the brain tissue with the creation of the
encephalitis focus and brain abscess later.

In the era of antibiotics, ICC of AOM is rarely seen. De
Oliveira Penido et al. [3] recorded only ten cases of AOM
with ICC during the period of 22 years, and observed that
the complications generally occur in people younger than
15, as well as in the elderly population. Mattos et al. [4]
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recorded 26 cases of ICC in children with AOM during
the 15-year period. Interestingly, meningitis was recorded
in one case only, while encephalitis was not recorded in
any case. Leskinen and Jero [17] in a 10-year retrospective
study at pediatric population described extradural abscess
with meningitis as the only ICC of AOM. Zernotti et al.
[18] describe one case of encephalitis and subdural empy-
ema as a complication of AOM. In contrast, Krivopalov et
al. [19] recorded meningoencephalitis as a complication
of AOM in 15.4% of adult patients.

During the treatment of our patient, we were faced with
several dilemmas. How long does one need to wait for sur-
gical treatment, due to the fact that the patient is coma-
tose? Which surgical method is the right choice in such
a case? Zanetti et al. [20] in a study of 45 children with
acute mastoiditis discovered ICC in 28.9% of cases. They
advised mastoidectomy in the first 48-72 hours, if neuro-
logical status allows this. In two cases with severe ICC was
performed a surgery of the canal wall down. Other authors
also propose extended mastoidectomy in the treatment of
meningoencephalitis, which is the result of AOM [19].Ina
study published by De Oliveira Penido et al. [3] all patients
with AOM and ICC were surgically treated. Neurosurgical
treatment was performed in six patients in order to evacuate
the cerebral abscess, while four patients were treated with
otosurgical procedures (tympanocentesis in three patients
and tympanomastoidectomy in one patient). In our case,
convulsive seizures and neurological status did not allow the
surgery in the first few days, and mastoidectomy with the
implantation of ventilation tube did not lead to an improve-
ment of consciousness and general condition of the patient.
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Consequently, it raises the following question whether it was
necessary to perform radical surgery immediately in order
to have a more complete removal of the pathological process,
considering the cause of infection and inflammation, which
is affecting deep retrofacial and infracochlear cell tract to-
gether with retrolabyrinthine cells and petrous apex.

During the treatment of our patient, we met a number of
complications, such as the inability of oral feeding, inability
to control sphincter, confinement to bed, toxic hepatitis, in-
fection by Mycoplasma pneumoniae, and hemolytic anemia.
Considering all the above, it is not surprising that our pa-
tient stayed in the hospital for 71 days, which is significantly
higher compared to some data from the literature [3]. Some
authors recorded that 29.4% of patients with otogenic ICC
has neurological sequelae in the form of abducens nerve
palsy, reduction of intellectual capacity, dysmetria, and dys-
arthria [3]. In our patient neurological sequelae in the form
of occasional agitation and aphasia significantly improved
by adequate medical teamwork, while unilateral conductive
hearing loss is only auditory sequelae.

To conclude, meningoencephalitis is an unusual and
rare complication of AOM. Fulminant course of the disease
requires urgent diagnostic procedure and multidisciplinary
approach to the treatment. Surgical treatment of the ear,
which caused the complication, should not be delayed, and
the choice of surgical method must be adapted to each
patient individually. Hospital treatment of these patients
is often prolonged and auditory and neurological sequelae
are substantial and require long-term treatment.
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MeHuHroeHuepanMTUC Kao KOMNAKKALLMja aKYTHOT 3aNna/betba CpeAtber yBa Kog,

11-roguwirber aeteta

3opaH [lyasapckun'? Henag Apcosuh'?, CHexaHa Jewnh'?, Bnagummup Hewnh'?, busbana Meho'?, Qumutpuje Hukonuh'

'YHuBep3utet y beorpagy, MeauumHcki dakynter, beorpag, Cpbuja;

2Knunnuku ueHTap Cpbuje, KnuHuka 3a oToprHonapuHronorujy u Makcunodaumjanty xupyprujy, beorpag, Cpbuja;
*YHuBep3uTeTCKa Aevja 60nHUL, JeanHuLa nHTeH3NBHe Here, beorpag, Cpbuja;
*YHuBep3UTeTCKa Aevja 6onHuua, Oferbetrbe Heyponoruje, beorpan, Cpbuja

CAMETAK

YBop AKyTHO 3anasbetbe Cpefitber yBa je BeoMa YecTo oborberbe
y paHom Aeujem y3pacTy. OToreHe KoMnauKauuje ce aene Ha
eKCTpaKpaHujaHe 1 UHTPaKpaHujanHe. YBoherbe aHTMbrnoTnKa
je 3HayajHO CMarbKNIO YYeCTanocT MHTPAKPaHWUjaHNX KOMMN-
KaLwja, anu oHe joLl yBeK nocToje. KnnHuyKa civka ce 06uyHo
6p30 pa3Buja y3 NpefoMUHALIMjY HEYPOSOLLKMX CUMIMTOMA.
Mpukas 6onecHuka [levak ctap 11 roanHa je nprmibeH y Tep-
LMjepHy 3[paBCTBEHY YCTaHOBY 360r MOBULLIEHE TESIECHE TeMMe-
paTtype, y3HEMVIPEHOCTY, 3MeH-eHOT NOoHaLLarba 1 nopemehaja
CTarba cBeCTU. Ha 0CHOBY aHaMHe3e, KNMHUYKOT Nperneaa, Kom-
njyTepri3oBaHe ToMorpaduje, MarHeTHe pe3oHaHLe v nymbasnHe
nyHKUMje yTBpHEHO je fa ce paay O MeHUHroeHLepanuT1cy Kao
KOMNAVKaLmjy akyTHOF 3anarbetba cpeatber yBa. OCM NHTEH-
3VIBHe aHTUOMOTCKE 1 CMMNTOMATCKE Tepanuje, CpoBeAeHO
je 1 XMpYpPLIKO fleyerse: Hajnpe MacTonaeKToMmja ca UMMIaH-

DOI: https://doi.org/10.2298/SARH170523164D

TaLMjoM BEHTUNALMOHE LieBYKLIe, @ NOTOM pajuKaiHa Tmna-
HOMaCTOMAEKTOMN]a, jep Huje AOLLIO A0 OYEKMBAHOT NO6O/b-
wakba. Jleyere je 6uno npaheHo 6pojHNM KomnavKaLmjama,
Kao LUTO Cy TOKCUYHY XenaTuTuc, uHdekuuja ca Mycoplasmom
pneumoniae n XeMOAUTUYKa aHeMuja. Jleuerbe je Tpajano 71
AaH, a 60NeCHVK je oTMyLTeH 13 60HMLE Y JOOPOM OMLITEM
CTatby, 6e3 pOoKaNHUX MOTOPHMX UCMaja.

3akmbyuak MeHvHroeHuedanmtuc je HeyobuyajeHa 1 peTka
KOMMNMKaLWja akyTHOT 3anabetba cpefjtber yBa, Koja 3axTe-
Ba XUTHY AWjarHOCTUKY U MyNTUAUCLUNANHAPHMN NPUCTYN Yy
neyetby. XMPYpPLIKO Neyerse yBa He Tpeba oanaraty, a n3bop
XUpYPpLLKe MeTofe Mopa 6uth npunaroheH. BonHnuko neyerbe
je YecTo NpopAy»KeHo, a ayAMTOPHE 1 HeYPOJIOLLKE CeKBeNe Cy
3HayajHe 1 3axTeBajy AyroTpajaH TPeTMaH.

KmbyuHe peun: akyTHO 3anarbetbe Cpeatber yBa; MHTpakpa-
HujanHe KoMnanKauuje; aeua
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Isolated dislocation of the pisiform bone

in a 10-year-old boy
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SUMMARY

Introduction Isolated dislocation of the pisiform bone is a very rare condition due to robust ligamentous
attachments that stabilize the pisiform to the carpus. This type of injury is usually a result of direct trauma

to the ulnar and volar aspect of the wrist.

Case outline We present an isolated dislocation of the pisiform, with no other carpal bone injuries,
treated successfully with closed reduction. Diagnosis was based on clinical findings, plain radiographs,
and computer tomography examination of the wrist. Elongation and partial rupture of the pisometacarpal
ligament was found on magnetic resonance imaging.

Conclusion Fracture and dislocation of the pisiform is an extremely rare injury in children, which could
be easily neglected or misdiagnosed. Closed reduction with plaster cast immobilization should always
be considered as the first method of treatment in the pediatric population, since the conservative ap-

proach provides excellent results.
Keywords: dislocation; pisiform; children

INTRODUCTION

Pisiform bone dislocation is a rare injury report-
ed mostly in young male adults and literature is
void of reports on this type of injury in children
[1]. Isolated dislocation of carpal bones is rare,
except for the lunate and the perilunate bone.
Dislocation of the pisiform bone is particularly
rare because of the sturdiness of the ligamen-
tous complex which stabilizes the pisiform to
the carpus [2, 3, 4]. In this paper, we present a
case of isolated pisiform dislocation in a young
boy, successfully treated by closed reduction.

CASE REPORT

A 10-year-old boy injured his left wrist in a fall
and was admitted to hospital due to a suspected
fracture of the pisiform bone. Clinical examina-
tion revealed swelling around the ulnar aspect
of the left wrist joint, with local tenderness and
painful restriction of all wrist movements. The
neurovascular examination of ulnar artery and
nerve was normal. The radiographs (anteropos-
terior and lateral view) of the left wrist showed
an isolated dislocation of the pisiform bone
(Figure 1) on the lateral radiographs. Further
diagnostic tests followed. Computed tomogra-
phy showed isolated anteroradial displacement
of the pisiform of 7 mm. There were no other
injuries of bones, soft tissues, or blood vessels
(Figure 2). Additionally, a magnetic resonance
imaging scan confirmed the 7 mm anterora-
dial dislocation of the pisiform bone but also

revealed an elongation and partial rupture of
the pisometacarpal ligament (Figure 3). Closed
reduction of the pisiform was performed un-
der an X-ray image intensifier, direct pressure
was applied to relocate the bone with a slightly
dorsiflexed position and a stable reduction was
achieved. The wrist was immobilized with a
long arm plaster cast in dorsiflexion for four
weeks. Four weeks after the procedure, the cast
was removed and radiographs revealed correct
position of the pisiform bone. At the 12-month
follow-up, the patient was clinically well, with-
out any pain or limitation of motion, and X-ray
imaging showed normal results (Figure 4).

DISCUSSION

We searched the literature in English on
PubMed for terms ’pisiform, ’fracture, dislo-
cation, and children, and, to the best of our
knowledge, three pisiform dislocations associ-
ated with type I and II Salter—Harris fracture of
the distal radius fracture in children have been
reported [1, 5, 6]. As of yet, no isolated fracture
and dislocation of the pisiform bone in children
has been reported.

The pisiform bone lies in the proximal row
of the carpal bones and forms a synovial joint
by articulating with the triquetrum. Its stability
is ensured by a complex structure composed of
10 soft tissue attachments [7]. This may be the
reason why injuries of the pisiform are gener-
ally rare. When pisiform dislocations occur, it
is usually due to direct trauma to the ulnar and
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Figure 1. Initial radiographic presentation:
X-ray clearly shows the pisiform bone dislo-
cation

Figure 2. Three-dimensional volume ren-
dering of spiral computed tomography scan
shows dislocation of the pisiform bone

Figure 3. Transversal plane T2-weighted mag-
netic resonance imaging; the pisometacar-
pal ligament is elongated and heterointense,
with partial interstitial rupture

Figure 4. X-ray at the one-year follow-up: correct position of the pisiform bone

volar aspect of the wrist or as a consequence of an indirect
force such as a forceful muscular contraction in a minority
of cases [4]. As the center of ossification of the pisiform bone
appears between 7.5 and 10 years of age and the pisiform is
not always clearly visualized, diagnosing pisiform fracture
and dislocation in children could be very challenging [6].
Different modalities of treatment in adults have been
reported in literature, such as closed reduction and immo-
bilization, open reduction with internal fixation and excision
of the pisiform [5, 6, 8]. In regard to pediatric population,
all reported pisiform dislocations have been managed con-
servatively. Mancini et al. [5] performed closed reduction
of the pisiform in both of their cases. Hurni et al. [1] and
Ashkan et al. [5] also reported a closed reduction with im-
mobilization as the method of choice in a pediatric patient.
They suggest that this type of injury in children should be
primarily treated with closed reduction and immobiliza-
tion, and a more aggressive approach, such as pisiform bone
resection, should be used in case the conservative treatment
fails [1]. Furthermore, Sharma and Massraf [4] and Kwon et

‘ DOI: https://doi.org/10.2298/SARH180611054D

al. [8] also support conservative treatment unless recurrent
dislocations occur or the disability remains after conserva-
tive treatment, in which case resection of the pisiform is
recommended. Sharma and Massraf [4] reported an ulnar
nerve compression as a consequence of isolated pisiform
dislocation in an adult male. No ulnar injuries have been
reported in children with pisiform dislocations. In such a
case, emergency reduction of the pisiform is required.

Taking everything into consideration, fracture and
dislocation of the pisiform is an extremely rare injury in
children, which could be easily neglected or misdiagnosed,
firstly because physicians usually do not consider this
condition, and secondly due to unspecific clinical signs
and challenging interpretation of radiographs. Closed re-
duction with plaster cast immobilization should always
be considered as the first method of treatment, as it is a
conservative approach that provides excellent result in the
pediatric population.

Conflict of interest: None declared.
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U3onoBaHa gucnokaumja nucupopmHe KOCTU KoA Aedaka y3pacta 10 roguHa

Cvnvwa [yynh'? Hukona bojosuh?, Bnagumup Pagnosuh', Topat Hypuuunh', bojaH bykea'

'YHuBep3uTeTCcKa fievja knuHuka, beorpag, Cpbuja;

2YHuBep3uTeT y beorpagy, MeanunHckn dakynter, Beorpag, Cpouja;

*KnuHnyky yeHTap Huw, Knuhika 3a geyjy xmpyprujy n optonegujy, Huw, Cpbuja

CAMETAK

YBop 13010BaHa AucioKaumja nucmdopmHe KOCTu je 13y3eTHO
peTka umajyhn y Bugy pobycHOCT IMraMeHTapHOr anapara Koju
je ctabunumsyje y pyuyjy. O6rnyHo je oBaj Tvin NoBpefe pesyntat
OUPEKTHe TpayMe Ha YIHapHy 1 BOIapHy CTpaHy pyyja.
Mpuka3s 6onecHunka MpeacTaBbamo U30510BaHy AVCIOKaLM)Y
nucnpopmHe KocTu, 63 noBpeaa ocTanvx KOCTHjy pyyja, Koja
je ycnewHo neyeHa 3aTBOPEHOM peno3unumjom. lnjarHosa je
noTBpheHa KNVHWYKIM Nperneaom, paguorpadgujom 1 Hanasom
KomnjyTepu3oBaHe Tomorpaduje pyyja. EnoHrauuja v napuujan-

Srp Arh Celok Lek. 2019 Mar-Apr;147(3-4):223-225

Ha pynTypa nucomeTakapnaaHor MrameHTa cy ytepheHe no-
MoRy MarHeTHe pe3oHaHLe.

3aksbyyak [penom v gucnokawja nucnpopmHe KoCTu je 1sy-
3eTHO peTKa NoBpeAa Kop AeLie, Koja ce Nako MOoXe NPeBuaeTy
WA [njarHOCTUYKM fIoLe NPOTYMaYmnTy. 3aTBOPEHY Peno3mnumjy
ca rncaHom nmobunmnsaLmjom Tpeba yBek cmatpatii METOL0M
1360pa y neyetby OBOT TWMa NOBpeAa Kog feLle, umajyhn y suay
Ja KOH3epBaTVBHN TPETMaH faje OAIVNYHe pesynTaTe.

KmbyuHe peun: gucnokauuja; nucmdopmHa KocT; feua
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SUMMARY

Introduction The laryngeal hemangioma in children is a benign vascular neoplasm but it could become
malignant after localization.

Case outline After two weeks of corticosteroid treatment in a 15-month-old boy, there were no desired re-
sults. This case report is a small contribution to the research of targeted Propranolol treatment in infantile
laryngeal hemangioma and the role of Epinephrine in the initial treatment in life-threatening conditions.
Conclusion When laryngeal hemangioma has “bad” localization and any surgical treatment is denied
in spite of the vital risk, the choices of treatment are epinephrine (as the first choice) and propranolol.
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INTRODUCTION

The hemangioma of the larynx in children is
rare benign vascular neoplasm, which by its
localization may have malign clinical course.
Last year the American Academy of Pediatrics
(AAP) made recommendations for the treat-
ment of infantile hemangioma while calling for
additional research of the treatment of hem-
angioma in the airways of young children [1].

CASE REPORT

We rarely encounter a larynx hemangioma,
especially if there is no accompanying heman-
gioma of the skin [2]. However, we report a
case of a male child aged 15 months with the
diagnosis of larynx hemangioma. We were even
more confused by the normal findings of fiber-
laryngoscopy. However, the pediatricians had
to treat the child until fiber-bronchoscopy was
performed. The question is which drug to use?
Which drug may contribute to a successful dif-
ferential diagnosis of the mentioned condition
in a primary health care, before fiber-bronchos-
copy is done? Are the AAP recommendations
absolutely relevant [1]?

A brief description of the clinical course of
hemangioma of the larynx in a boy will be the
basis for monitoring the treatment course and
making conclusions. Before admission to the
Pediatric Clinic, the 15-month-old boy had
a cough, breathing difficulty and a fever of
38.6°C, which was treated by nebulized bron-

chodilator with fenoterol and ipratropium
Bromide (FIB) and a steroid therapy (Table 1).
On admission, the boy had signs of respira-
tory insufficiency. The majority of biochemi-
cal, hematological and microbiological analyses
(Table 2) were within border references for his
age [3]. At back-front chest X-ray in the projec-
tion of the larynx a hyperdense zone could be
seen (Figure 1), asymmetrical, with successive
extensions first to the left, then to the right,
followed with air bronchogram and the strip-
blotchy shadows in the lung parenchyma on
both sides. The X-ray of the trachea in two di-
rections and a contrast X-ray of the esophagus
did not present any abnormal findings.

After three days of therapy (Table 1), a pe-
diatrician considered that the child’s condi-
tion was improving and did not need further
epinephrine inhalation. However, about eight
hours after epinephrine was excluded, his
condition deteriorated. Since the finding of
fiberoptic laryngoscopy to the borders of the
larynx were a normal, fiberoptic bronchos-
copy was performed (Table 1) as multidetec-
tor computed tomography (MDCT) (Figure
2). MDCT at the level of cervical vertebral
body 2-3, on the left airway wall, discovered a
thickening and hypodense, polypoid change,
which asymmetrically narrowed the lumen of
the border between the larynx and the trachea
to a minimum diameter of under 2 mm. After
that, Propranolol was introduced to the ther-
apy, and after four days, oxygen therapy was
no longer needed. After ten days of proprano-
lol treatment, fiberoptic bronchoscopy was
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Figure 1. The chest X ray in the posterior anterior position of the
15-month-old boy (on admission)
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Figure 2. The multidetector computed tomography at the level of
C2-3 vertebral body of the 15-month-old boy (4th hospitalization day)
- on the left airway wall (arrow) discovered thickening/hypodense/
polypoid change which narrowed asymmetrically the lumen of the
border larynx/trachea to the smallest diameter of 2 mm

repeated revealing a significant reduction in tumor tissue
and the reappearance of sufficient breathing space (Table
1). The child was discharged home with the same dose of
Propranolol (for the total of six weeks), which resulted in
recovery.

DISCUSSION

In a 15-month-old boy with hemangioma of the larynx,
there was a good therapeutic response after administration
of epinephrine and propranolol. There was no improve-
ment of respiratory failure after the administration of cor-
ticosteroids (systemic not inhaled), which is recommended
in many textbooks of pediatrics and is placed as the first
therapeutic option for laryngeal hemangioma [2]. There
was no desired therapeutic response after the administra-

‘ DOI: https://doi.org/10.2298/SARH180209059S

Stojkovi¢ A. et al.

Table 2. The 15-month-old boy’s laboratory findings on admission to
the Pediatric Clinic [2]

Gas analysis by Astrup from venous blood: pH 7.34, pO, 5.7 kPa,
pCO, 5.9 kPa, sodium ionized 138 mmol/Il, potassium ionized

4.3 mmol/l, calcium ionized 1.14 mmol/l, bicarbonate 24 mmol/I,
base excess -2 mmol/I

Sedimentation rate 10, C-reactive protein 9.9 mg/I

Complete blood count: WBC 5.1x10/°l, neutrophils 0.53,
lymphocyte 0.43, monocytes 0.05, PLT 267x10/°l, RBC 4.64x10/,
Hb 117 g/I, Hct 36%

Urinalysis — normal

Glycemia 8.1 mmol/l, magnesium 1 mmol/l, aspartate
aminotransferase 42 U/|, alanine aminotransferase 17 U/l, urea
nitrogen 4.6 mmol/|, creatinine enzymatic 46 pmol/I
Immunoglobulin (Ig) E 5.2 kIU/I, Vitamin D 25 ng/ml

Smear pharynx and nose, and aspirate — normal flora; IgM-
mycoplasma pneumoniae - negative titer

WBC - white blood cells; RBC - red blood cells; PLT - tromboytes

tion of a bronchodilator (beta-2-agonists, theophylline), or
a broad-spectrum antibiotics (Cephalosporins 3 genera-
tion, Macrolides). Epinephrine treatment in inhalation for
three days resulted in clinical improvement. Epinephrine
therapy was discontinued because no therapeutic protocol
in pediatrics recommends the use of a multi-day inhalation
of this drug [2].

Epinephrine causes vasoconstriction of arterioles and
the dilatation of airway smooth muscle that in a short pe-
riod of a few hours can impose beneficial effects on blood
vessels in the hemangioma, and the dilatation of the larynx.
However, systemic and daily use of epinephrine for seven
days causes ischemic effect on the soft tissues, which is a
powerful stimulus for neovascularization [4, 5]. This effect
is not desirable in the treatment of hemangioma of the
larynx, which leads us to think that epinephrine should be
administered for a very short period, i.e. until the clinical
improvement of respiratory insufficiency becomes defi-
nite. At the same time, the speed of therapeutic response
to epinephrine helped us in the differential diagnosis of
inspiratory stridor and a hoarse cough. The duration of
epinephrine administration is not defined in the recom-
mendations of the AAP, so future research is needed [1].

The peripheral effects of propranolol are used to “shrink”
a hemangioma and to prevent the differentiation of infan-
tile hemangioma stem cells to endothelial cells and peri-
cytes [1, 6]. The recommendation is that the initial dose of
propranolol per os for the larynx hemangioma would be
the same like for skin hemangioma: 1-3.4 mg/kg/d with a
gradual reduction in dose during 3-12 months, until the
child reaches the age (8-12 months of age) when a spon-
taneous resolution of infantile hemangioma occurs [1, 2].
However, we have applied a dose of propranolol 2 mg/kg/d,
continuously to the patient for six weeks only and achieved
a complete resolution of hemangioma of the larynx without
any side effects like drowsiness or hypoglycemia.

Despite the official recommendations concerning the
effective application of steroids in the treatment of infantile
hemangioma of the larynx, our experience was not posi-
tive [1, 2] (Table 1). Only after adding propranolol for four
days, the need for oxygen was eliminated and the child

Srp Arh Celok Lek. 2019 Mar-Apr;147(3-4):226-229
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clinically recovered. During the six weeks of treatment,
systemic steroid was not administered simultaneously with
Propranolol, which is contrary to the recommendations,
but it turned out to be the right and successful therapeutic
approach [1, 2]. In life-threatening situations, with progres-
sive deterioration of respiratory insufficiency of the child,
parents and pediatricians do not have the patience to wait
for prolonged effect of corticosteroids, which is achieved
in the course of 4-12 weeks, but insist on a swift and tar-
geted therapy of laryngeal hemangioma that is achieved
by propranolol [1, 2]. Bearing in mind the so-called “bad”
localization of hemangioma in the larynx, the classic sur-
gical removal of hemangioma and/or the epinephrine ap-
plication locally were not possible in this infant.

We wish to note outlooks of other pediatric institutions.
The recommendation of one colleague from the Children’s
Hospital of Philadelphia does not include epinephrine, but
has based his opinion exclusively on the effects of pro-
pranolol, corticosteroids (Intralesional), microdebrider
excision, laser, and surgical therapy, all of which implies
certain risks of such therapy [7]. American authors pub-
lished a recommendation related to the therapeutic options
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CAXETAK

YBopA XeMaHTIOM lapuHrca KOA feLle je 6eHUrHa BackynapHa
Heonnasma, anu no JIoKanmn3saLmju Moxe NocTaT ManurHa.
Mpukas 6onecHnKa Y TOKy ABe Hefesbe KOPTUKOCTepOuHe
Tepanuje Huje 6uno xerbeHor edekTa KoA feyaka ctapor 15
meceum. OBaj NprKa3 60N1eCcHKa je Manuv JOMPUHOC NCTPaXK-
Batby O XeMaHrMoMy KOA AeLe 1 LibaHoj Tepanujy nponpa-
Hononom. Mopep oBora, pacBeTAUAN CMO ynory enviHegpuHa
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Y HULMjanHOj Tepanujy XeMaHrMomMa apuHrca Kog »*KMBOTHO
yrpoXeHe feLe.

3ak/byyvak Kaa xemaHrom uma , iowy” nokanusauujy u Huje
VIHAVKOBAHO XMPYPLUKO Neyetbe YNPKOC BUTAIIHOM PU3NIKY, Te-
panuja n3bopa cy envHeppuH (MPBU N360p) 1 NPONPaHONO.
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SUMMARY

Introduction Chloroform intoxication as a result of inhalation is usually associated with occupational
exposure. Fatal cases of accidental and intentional chloroform poisoning are extremely rare.

The aim of this work was to report a case with fatal consequences caused by prolonged chloroform
inhalation in a child.

Case outline We report a case of a three-month-old child found dead by its mother in their home. Inves-
tigation provided the data about two refrigerators in the house, which were not entirely functional, and
were filled with a refrigerant based on chloroform, and about a recent house spraying with a pesticide
also based on chloroform. Forensic autopsy was performed the following day. Autopsy established the
existence of malnutrition, dehydration, brain and lungs edema, the presence of very scarce contents
in the digestive tract, and the enlargement of the abdominal lymph nodes. The initial stage of liver
degeneration was noted on histopathological examination. Chemical-toxicological analysis of organ
tissue samples (brain, lungs, spleen, liver with gall bladder, kidney and bladder, stomach, small and
large intestine) performed using the techniques of headspace gas chromatography with mass detector,
confirmed chloroform poisoning.

Conclusion The emaciation underlying the dysfunction of organ systems provided a grim frame for a
child to succumb to chloroform toxicity. The proper use and maintenance of domestic appliances, and
careful application of chemical agents indoors is an imperative, especially in the vicinity of children. Low
levels of chloroform inhaled from the room air may have fatal consequences in a susceptible individual.
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INTRODUCTION

Chloroform (trichloromethane - CHCL,) is a
colorless, volatile liquid, whose potent anes-
thetic properties were recognized early after
its synthesis during the 1830s [1]. However,
soon after the first described applications of
chloroform as an anesthetic during surgical
procedures in clinical context, its acute toxic-
ity was observed, and chloroform was deter-
mined to be the cause of death in a number
of physically fit patients [2]. In spite of the
fatal complications, chloroform continued to
be used as a potent anesthetic agent over the
next 50 years. Only in 1912, the Committee on
Anesthesia of the American Medical Associa-
tion proclaimed that the use of chloroform as
the anesthetic for major surgery was no lon-
ger justifiable [3]. The use of chloroform as an
anesthetic is abandoned because exposing the
organism to high concentrations may cause hy-
potension and fatal cardiac arrhythmias [4, 5].
Fatal cardiac arrhythmias may be also induced
by inhalation abuse of toxic substances such as
chloroform. From the 1960s, deaths caused by
inhalation of toxic substances have been termed
“sudden sniffing death” 6, 7].

Nowadays, chloroform has a wide applica-
tion in industry, and is a subject to strict regula-

tions as a hazardous substance. The main use of
chloroform is the production of fluorocarbons
used in the synthesis of tetrafluoroethylene and
polytetrafluoroethylene, as a refrigerant and
propellant. It is also used as an organic solvent
in industry and in analytical laboratories, as
an ingredient of pharmaceuticals, drugs, cos-
metics, grain fumigants, dyes, and pesticides
[4]. Before 1989 and the Montreal Protocol
on Substances that Deplete the Ozone Layer,
chloroform was also a popular refrigerant [8].

Acute chloroform poisoning, resulting in
respiratory and central nervous system depres-
sion, has been described in accidental, suicidal,
and homicidal cases [9, 10, 11]. Intentional fatal
chloroform intoxications usually concern self-
poisoning acts, while homicides by chloroform
are very rare. Accidental poisoning more fre-
quently occurs in the setting of occupational
exposure, but may also be encountered in a
domestic environment [11, 12]. Chronic in-
halation of chloroform leads to liver damage,
and causes central nervous system depression
as well [3, 8].

The aim of this paper was to present a case
of a child death by accidental prolonged chlo-
roform poisoning at home, under unusual cir-
cumstances.



Fatal chloroform inhalation in a child

CASE REPORT

Circumstances of chronic exposure to chloroform
inhalation

In the early morning, mother found her three-month-old
child dead. She called the police, and a forensic autopsy
was ordered. During the investigation, data about un-
derprivileged, multi-member family (four adult persons
and six children) who lived in a house with two rooms
was obtained. There were two refrigerators in the house,
which were not entirely functional, and were filled with a
refrigerant based on chloroform. A short period before the
relevant event, the house was sprayed with a disinsection
agent, a pesticide also based on chloroform. This informa-
tion was obtained from investigative authorities but the
name of the compound used on that occasion was not
specified. The child was found on the mattress on the floor,
where he slept, in the room with the refrigerators. The
event took place in the winter, and because of the poorly
ventilated rooms in this period, chloroform poisoning of
the infant was suspected.

Autopsy findings

The autopsy was performed on the following day. The
three-month-old male child was malnourished, with signs
of dehydration. The weight of the body was 3 kg, and the
length was 49 cm, which, according to the table of de-
velopment of infants, corresponds to the age of about a
month. The cadaver had reduced muscle and bone mass,
with almost complete absence of subcutaneous adipose
tissue (Figures 1 and 2). On the skin of the lower part
of the back, decubitus wounds were noted. No signs of
injury were found on the body of the child. The exami-
nation revealed signs of brain and lungs edemas. Inside
the digestive tract, only slight amounts of content were
found. Abdominal lymph nodes were enlarged. The ex-
amination of the bones revealed no fractures or any other
remarkable changes. In addition to pulmonary edema, the
histopathological analysis demonstrated the hydropic liver
degeneration. Cytoplasmic vacuolation, and swelling of the
hepatocytes, with a mild architectural disarrangement of
the plates, was observed in the liver tissue (Figure 3). The
rest of the morphological findings were unremarkable and
classified as normal.

Chemical-toxicological analysis of internal organ sam-
ples (brain, lungs, spleen, liver with gall bladder, kidney
and bladder, stomach, small and large intestine) showed
the presence of chloroform. We performed chemical-tox-
icological analysis using the techniques head space gas
chromatography with flame ionization detection (HS-GC/
FID) and head space gas chromatography mass spectrom-
etry (HS-GC/MS).

The following chemicals were used in the process: chlo-
roform and isopropanol, GC purity (J. T. Baker, Mallin-
crodt, Netherlands).

The basic standard chloroform solution was prepared at
a concentration of 1 mg/mL in methanol. A series of dilu-
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Figure 1. The deceased child aged three months with a reduced mass
of bones and muscles and almost complete absence of subcutaneous
adipose tissue - external findings

Figure 2. Reduced mass of bones and muscles and almost complete
absence of subcutaneous adipose tissue - internal findings in the
deceased child

S

Figure 3. Cytoplasmic vacuolation and swelling of the hepatocytes
(H&E, x20)

tions for calibration curve, in the range of 1-50 mg/L, was
prepared out of the basic solution. Isopropanol was used
as the internal standard at a concentration of 0.5 mg/mL
in water. The identification was done by comparing mass
sample spectra with mass spectra databases Willy 7 and
Pfleger Maurer Weber, and the quantification was done by
the internal standard method.

Conditions for gas chromatographic determination
were as follows:
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Figure 4. Chromatogram of chloroform concentration detected in the
liver with gall bladder, stomach, small and large intestine

HS-GC/FID, Shimadzu QP 2010, Ultra, Autosampler
AOC -5000: GC column: InterCap 624 (30 m x 0.53 mm
i.d., film thickness 3 um). The temperature program starts
at 40°C, and lasts 1 minute; the temperature is then raised
to 120°C, at a rate of 50°C/minute; injector 250°C, split ratio
20; detector FID 260°C; carrier gas He, 30 mL/minute flow,
hydrogen, 40 mL/minute flow, air 400 mL/minute flow.

HS-GC/MS, Shimadzu QP 2010, Ultra, Auto sampler
AOC-5000: GC column: DB-5 ms (30 m x 0.25 mm i.d.,
film thickness 0.25 pm), isocratic at 40°C for 3 minutes, at
a flow rate of 0.55 mL/minute; injector 200°C, split ratio 30;
ion source 200°C; interface 200°C; scan range m/z 28-100,
scan rate 0.5 scans/second; incubation temperature 55°C;
incubation time 900 seconds; syringe temperature 90°C;
agitator speed 300 rpm; fill speed 500 pL/s; injection speed
500 pL/s; pre-inject delay 500 ms; post-inject delay 500 ms;
flush time 10 seconds; GC runtime 180 seconds.

Chloroform concentrations detected in organ samples
were the following: in the liver with gall bladder 17.35 mg/kg
(Figure 4), in the stomach 10.29 mg/kg (Figure 4), in the
small and large intestine 10.58 mg/kg (Figure 4), in the
brain 27.64 mg/kg (Figure 5), in the lungs 27.64 mg/kg
(Figure 5), and in the kidney and bladder 25 mg/kg (Figure
5). The results of this analysis led to the conclusion that
chloroform poisoning was the cause of death.

DISCUSSION

In the case of acute chloroform poisoning, sings as edema-
tous swelling of the lips, focal mummifications of the facial
skin and the chloroform-soaked soft covering of the air-
ways could be very useful in determination of the cause
of death [12]. In chronic poisoning, there are no previous
nor indicative signs.

In case of exposure to poison in the gaseous state, blood
levels already peak within a few minutes after exposure

‘ DOI: https://doi.org/10.2298/SARH180309033M

Figure 5. Chromatogram of chloroform concentration detected in the
brain, lungs, and kidney and bladder

because of the extensive capillary surface area of the lungs.
Because of their lipid solubility, volatiles, including chlo-
roform, quickly cross lipid membranes and distribute to
well-perfused organs such as the brain, liver, heart, and
kidneys. This condition is retained if sudden death occurs,
but if exposure is prolonged, toxic substance will slowly
also accumulate in poorly perfused parts, such as muscles
and fat tissue [13].

In fatal chloroform poisoning cases, its concentration
ranges were 10-48 ug/ml in the blood, 50.4-156 ug/g in
the brain, 16-27 ug/g in the kidney, 6-86.2 pg/g in the
liver, and 0-60 pg/ml in urine [14]. In the case reported
herein, only the concentration of chloroform in the brain
(27.64 mg/kg) was below the fatal level.

Non-fatal chronic inhalation of chloroform is usually
associated with features of hepatic damage that develop
2-5 days after exposure [15, 16, 17]. These pathological
changes are similar to those noted in cases of the prolonged
anesthesia. Signs of hepatic injury have been reported af-
ter occupational industrial exposure, up to workplace air
chloroform concentrations of 205 ppm (1,005 mg/m”*) [18].
Pathologic changes that may be observed in the liver tissue
probably reflect the major role of hepatocytes and cyto-
chrome P-450 enzymes in chloroform metabolism. De-
pending on the concentration and the quantity of oxygen,
chloroform can be metabolized in the body by oxidative or
reductive processes. The oxidative metabolism of chloro-
form, which is more commonly encountered, creates phos-
gene by CYP2E1 (high affinity — low capacity enzyme),
while the reductive metabolism produces a dichloromethyl
free radical. Both metabolic products of chloroform are
highly cytotoxic and, due to their liposolubility, they rap-
idly penetrate into cells causing necrosis primarily of liver
and kidney cells and tissue [5, 19, 20, 21]. A priori, it might
be expected that the oxidative pathway of chloroform me-
tabolism would predominate in vivo, because tissues of
healthy individuals are oxygenated. Moreover, the toxic
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effect of chloroform includes manifestations as ventricular
fibrillation, respiratory paralysis, and even multi-organ
failure caused by chloroform-induced systemic inflam-
matory response syndrome [11, 22].

Fat liver degeneration that begins on the periphery and
progresses to the center of the lobe, infiltration of lympho-
cytic lymphocytes and plasmocytes, and compression of
the liver sinus with initially expressed fibrosis represent
the basic microscopic characteristics of liver changes in
malnutrition [23]. In the present case, unlike the forego-
ing, as a result of prolonged chloroform intoxication, the
microscopic examination showed the hydropic liver de-
generation with a mild architectural disarrangement of the
plates. This suggests that liver changes were more likely to
be caused by prolonged chloroform poisoning (Figure 3).

The circumstances recorded at the scene of death sug-
gest that the deceased infant might have been constantly
exposed to chloroform inhalation in its home. The age of
the infant, the cold in the winter months when death oc-
curred, chloroform concentrations in tissue samples, and
the findings of skin decubitus on the lower part of the back
point to the conclusion that the child stayed for a pro-
longed period of time where it was found dead. However,
other family members, including the older children in the
presented case, showed no signs of intoxication and did
not complain of any health problems. The fact is that they
went out of the house every day, which was the way of de-
toxification for them, thus their exposure was not constant.
During the investigating procedure, the sample of the air
from the family house had not been taken; therefore, we
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do not have the data on gas analysis and chloroform level
in the air in the room where the child was found dead.

The hepatic damage as an effect of chloroform toxicity
occurs more frequently in patients with predisposing fac-
tors, such as hypoxia, hypercapnia, dehydration, acidosis,
and alcoholism [1, 3]. During the external and internal
examination of the body of the child, signs of severe de-
hydration and malnutrition were registered, which were
certainly a predisposing factor for faster appearance of
toxic effects of chloroform. The emaciation underlying
the dysfunction of organ systems provided a grim frame
for a child to succumb to chloroform toxicity.

In the context of mental function disorders that oc-
cur during chronic chloroform poisoning, a wide range
and different degrees of disturbances have been described,
from a lack of concentration to the most severe ones, such
as stupor and coma [1, 15]. It is possible that the child
showed some signs of passivity, but the parents failed to
correctly recognize them.

In recent times, chloroform intoxication has been
mostly limited to professional exposure, and it has been
mainly related to the period prior to the adoption of regu-
lations on ventilation of the working area. This acciden-
tal chronic chloroform poisoning implies that the use of
products containing even small amounts of chloroform
in the household can have fatal consequences. The proper
use and maintenance of domestic appliances, and careful
application of chemical agents indoors, is imperative.
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daTanHM UcXoh U3a3BaH NPONOHIMPAHUM TPOBakbEM AeTeTa X0podopmom

Mupocnas Munuh'?, AnekcaHgpa AutoBuh'? Munena TpaHgadunosuh*:, Muogpar 3apaskosuh'2

'YHuBep3uTeT y Huwy, 3aBog 3a cyacky meauumHy, Huw, Cpbuja;
2Ynneepautet y Huwy, Meguumtckmn dpakyntet, Huw, Cpbuja;

Ynusepautet y Huwy, MeguumHckmn dakyntet, UIHCTTyT 3a aHatomujy, Hiw, Cpbuja

CAMETAK

YBopg TpoBatbe ycnief yaucara xnopodopma je 061myHo nose-
3aHO ca NpodecroHanHUM 13narakbem xinopodpopmy. CMpTHI
CJlyyajeBy 3afjeCHOT 1 HAMEPHOT TPOBaHa X10podopPMoMm Cy
BEOMa PEeTKM.

Linms oBor paga je 6uo fa npukake cjyyaj TpoBaka geTeTa
Xpnopopopmom ca dpaTanHNM NCXO[OM.

Mpukas cnyyaja TpomeceyHo geTe je Majka NpoHallia MPTBO
y Kyhu. Mictparom je yTBpheHo aa cy y Kkyhu noctojana gsa He-
MOTMyHO McnpaBHa GpvKkmaepa ca pacxiagHUM racom Ha 6asm
xnopodopma 1 aa je y Kyhn HegaBHo KopurwheH necTuumgHu
cnpej Ha 6a3u xnopodopma. Cyacko-meamuUmMHCKa obayKLmMja
je n3BplueHa HapegHor aaHa 1 yTBphHeHo je nocTojare not-
XparbeHOCTU, AexuapaTaLyje, 0Toka Mo3ra v niyha, nprcycTsa
BEOMa OCKYAHOI cajpiKaja y AMreCTMBHOM TpakTy 1 yBehatba
TPOYLHUX TMMPHMX YBOPOBA. XMCTOMATONOLWKIM Nperiesom

DOI: https://doi.org/10.2298/SARH180309033M

HaheH je MouyeTHW cTeneH fereHepalyje jeTpe. XeMUjcKo-ToK-
CMKOJIOLIKa aHasn3a y3opaka opraHa (mo3ak, miyha, cnesuHa,
jeTpa ca xxy4Hom Kkecom, bybper ca 6elurKom, KenyaaLl, TaHKO 1
Aebeno LpeBo), NPYMEHOM TEXHIKe racHe Xpomatorpaduje ca
MaCeHUM [eTEKTOPOM, NMOTBPAMIIA je TPOBaHe XJIOPOGOPMOM.
3aksbyyak VcuprnibeHocT 1 AncdyHKLMOHANHOCT crcTeMa op-
raHa yTvuanm cy Ha OKOIHOCTU MOA KojuMa je AeTe nogJierno
TOKCMYHOM edeKTy xniopodpopma. HeonxoaHu cy agekBaTHa
ynotpeba 1 ogpxaBare KyhHIx anapata v naxsb1sa ynorpeba
XEMMjCKMX CYNCTaHLVW Y 3aTBOPEHOM MPOCTOPY, HAPOUMTO Yy
6n13nHK peue. Hucke KoHUeHTpauuje xnopodopma yaaxHyTor
13 Ba3gyxa y NpocTopujn mory 6utn gpatanHe Koj 0CeT/bUBUX
nojeguHaua.

KrmbyuHe peunt: x1opodopm; TpoBaEe; TOKCUKOMOTja; 00yK-
upja; dopeHsnuKa natonoruja
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Prevalence of spondyloarthritis and its subtypes -
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SUMMARY

Introduction/Objective Increasing spondyloarthritis (SpA) prevalence in the last several decades cannot
be attributed to disease manifestations alone.

The objective of this paper is to review the prevalence of SpA and its subtypes: ankylosing spondylitis
(AS), psoriatic arthritis (PsA), reactive arthritis (ReA), SpA related to inflammatory bowel disease (IBD)
and undifferentiated SpA (UnSpA).

Methods MEDLINE literature search was done via PubMed, Google Scholar, and Embase databases, using
terms for spondyloarthritis, and prevalence, with an additional hand searching.

Results As compared with southern European countries, northern European countries (Scotland, Swe-
den, France) showed lower SpA prevalence rates (0.21-0.45% vs. 1.06% and 1.35% in Italy and Turkey,
respectively). The lowest world SpA prevalence was in African and Southeast Asian countries (0-0.19%),
and the highest was in Alaska (2.5%). The widest variability in PsA prevalence was in Europe (northern
0.02-0.19%, southern 0.42%). The lowest world PsA prevalence was in Japan (0.001%), followed by China
(0.01-0.10%). The European ReA prevalence ranged from 0.04% in Greece to 0.10% in Serbia and Germany,
and the European UnSpA prevalence varied from 0.02% in Serbia to 0.67% in Germany; the highest world
UnSpA prevalence was in Lebanon (3.4%). Studies aimed at estimating the SpA prevalence differed in
sampling strategy and confirmation criteria, different cutoffs for age groups inclusion, presentation of
standardized or row results, etc.

Conclusion Variation in the SpA prevalence cannot be attributed to genetic or geographic distribution only.
Differences in methodology of studies add to the diversification, described more in-depth in this review.
Keywords: epidemiology; prevalence; spondyloarthritis; ankylosing spondylitis; psoriatic arthritis

INTRODUCTION strategy with different classification criteria, di-

verse age groups included, presentation of row

Spondyloarthritis (SpA) comprises ankylosing
spondylitis (AS), psoriatic arthritis (PsA), reac-
tive arthritis (ReA), SpA related to inflamma-
tory bowel diseases (IBD), such as Crohn's dis-
ease or ulcerative colitis, and undifferentiated
SpA (UnSpA). Common SpA clinical features
are spinal, sacroiliac, and peripheral joint in-
flammation, enthesitis and some extra-articular
manifestations (uveitis, skin or mucosal chang-
es, cardiovascular or pulmonary changes).

SpA prevalence estimates range widely both
in developed and developing countries, from
0.03% in the APLAR region (New Zealand
in Oceania to Jordan in the Middle East) to
2.5% in Russian and Alaskan Eskimos [1, 2, 3]
(Figure 1). Particularly, African black people
populations have shown virtually non-existent
SpA prevalence, as in Sub-Saharan Africa, Zim-
babwe, and Nigeria [4, 5].

Differences in the prevalence of SpA and
its subtypes, apart from geographic, racial,
and cultural influences, could also be due to
differences in the methodology used in stud-
ies (various sampling and case identification

or standardized results, etc.). For example, in
the last decades, PsA has been identified by a
number of different criteria [6, 7].

This study aimed to review the estimates of
prevalence of SpA and its subtypes: AS, PsA,
ReA, IBD SpA, and UnSpA, specifically empha-
sizing differences in methodology and varia-
tions in geography.

METHODS

Review involved a search of MEDLINE litera-
ture via PubMed, Google Scholar, and Embase
databases with the terms spondyloarthritis,
spondyloarthropathy, ankylosing spondylitis,
psoriatic arthritis, reactive arthritis, inflamma-
tory bowel disease spondyloarthritis, undiffer-
entiated spondyloarthritis and prevalence, with
an additional hand search. A total of 15,325 ti-
tles and abstracts were reviewed; the full text of
292 articles was read thoroughly; and data for
67 reports are presented and compared here.
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Table 1. Spondyloarthritis prevalence

Reference Country Year Age Nu:q(:)zt:lszlsg;t?crie:é o Criteria Prevalence [%]
Men ‘ Women ‘ All
EUROPE
Steven [14] Scotland 1992 15+ Mixed, Scotish islands Doctor dg 0.21*
Saraux [15] France 2001 18+ Mixed, France 9,395 Doctor dg 0.31 0.29 0.30%
Constantino [16] 2010 35+ | Gazel Cohort, 18,757 ASAS 0.43*
Zlatkovi¢-Svenda [17] | Serbia 2008 18+ Mixed, Serbia 6,213 Doctor dg 0.34 0.31 0.32%
Haglund [18] Sweden 2011 15+ | Mixed, south Sweden Register? 0.45
Trontzas [19] Greece 2005 19+ | Mixed, 7 areas, 10,647 ESSG 0.49*
Adomaviciute [20] Lithuania 2008 18+ Urban, Lithuania, 6,542 Doctor dg 1.36 1.34 0.84*
De Angelis [21] Italy 2007 18+ | Mixed, Marche, 3,664 ESSG 1.06
Bruges-Armas [22] Portugal 2002 50+ Mixed, Terceira, Azores, 936 | ESSG 2.7 0.4 1.6
Braun [23] Germany 1998 18+ Blood donors, 1,871 ESSG 1.9
AFRICA
Adebajo [4] Sub-Saharan Africa| 1994 A Negro, rural Doctor dg 0.00
Mijiyawa [5] Togo 2000 A Negro, rural Doctor dg 0.00
APLAR region [south-east Asia and Pacific]
Davatachi [1] Phillipines 1997 15+ Urban, Manila, 3,006 Doctor dg 0.03
Akhter [6] Pakistan 2011 15+ Rural, 2,090 / 0.10
Veerapen [7] Malasya 1992 15+ | Rural, Banting, 2,594 Doctor dg 0.12
Davatachi [1] Tailand 1998 15+ Rural, 2,463 / 0.12
Dai [9] Ch!na 2003 15+ Urban, Shangai, 7,603 Doctor dg 0.11
Zeng [10] China 1995 16+ Urban, Shantou 2,040 0.26
Davatachi [1] Iran 1995 15+ Urban, 7,000 / 0.34
Onen [12] Turkey 2008 20+ Urban, Izmir, 2,887 ESSG 0.88 1.22 1.05%
Onen [13] 2015 University Employees, 381 ASAS 1.35
Davatachi [1] APLAR 2006 15+ APLAR / 0.19*
Alexeeva [2] Russia 1994 P Chukotka, Russia 2.5
NORTH AMERICA
Strand [24] USA 2013 18+ Mixed, pt.records, 816 ASAS 0.70
Helmick [25] USA 2005 18+ NHIS Doctor dg 0.35-1.31
Boyer [3] Alaska 1994 20+ Eskimos, 6,749 ESSG/AMOR 2.50

*Prevalence estimates standardized for age and sex in terms of the country population; Doctor dg, diagnosis made by a doctor;
ESSG - European Spondyloarthropathy Study Group Classification criteria; ASAS — Assessment of SpondyloArthritis international Society criteria;
AMOR - Spondyloarthropathy criteria by Amor et al; A - adult; P - population

SPONDYLOARTHRITIS PREVALENCE southern Europe (Italy and Turkey) (Figure 1), which con-
trasted with the reported rheumatoid arthritis prevalence
[12, 13, 14, 16, 18, 21, 26]. Inequalities in methodologies

of SpA studies are described in Table 1.

The Asian SpA prevalence ranged from 0.03% in Manila
to 1.05-1.3% in Turkey [1, 8-13]. The SpA standardized
prevalence in the whole APLAR region was 0.19% [1]. The
SpA prevalence in Europe ranged from 0.21% in Scotland
to 1.9% in Germany [14-23]. In Serbia, it was 0.32% [17]
(Table 1). The estimated SpA prevalence in the United
States was 0.35-1.31% [24, 25]. The Australian urban
SpA prevalence was 0.21%, but was 0.50% in Australian

ANKYLOSING SPONDYLITIS PREVALENCE

A wide range of AS prevalence was reported as well (Table
2, Figure 2). The highest AS prevalence was found in Ca-

Aboriginals [1].

Comparison of the world SpA prevalence was limited
by methodology discrepancies: various sample sizes, dif-
ferent age limitations (15, 16, 18, 20 years), and different
presentation of the achieved results (row or standardized)
(Table 1). However, the prevalence was lower in tropical
zone countries [Africa or South Asia and Southeastern
Asia (Philippines, Pakistan, Malaysia, Thailand, China)]
than in northern countries, with the highest rate in Alaska
(Figure 1) [2, 4, 7-10]. However, prevalence was lower
in northern Europe (Scotland, Sweden, France) than in

‘ DOI: https://doi.org/10.2298/SARH180110009Z

nadian Indigenous Haida people, 6% [27]. However, no AS
cases were found in African countries: Zimbabwe, Nigeria,
and Togo [28, 29, 30]. For Southeast Asian and Pacific
regions, AS prevalence estimates ranged from 0.01% in
Japan to 0.49% in Turkey [12, 31, 32, 33] (Table 2). The
European AS prevalence ranged from 0.08% in France and
Serbia to 0.86% in Germany [23] [15, 17, 18, 21, 22, 34-40]
and was 1.1-1.4% in Norway (Table 2, Figure 2). The AS
population prevalence in the United States was estimated
at 0.35% and 0.52% (e.g., 0.13% for Caucasians only [24,
25, 41]). The Alaskan Eskimo AS prevalence was 0.4% [3].
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Spondyloarthritis and subtypes prevalence

Figure 1. Spondyloarthritis prevalence in the world given in percentages

NOTE: The specific population estimate may not represent the full population estimate for a particular country (see Table 1)

AS prevalence estimates were lower in African and
South and Southeast Asian countries than in northern
Europe and the United States [25, 27-33, 40] (Figure 2).
Differences in the studies are further evaluated in Table 2.

PSORIATIC ARTHRITIS PREVALENCE

The widest variability in SpA prevalence was for PsA and
was the highest in Europe: 0.42% in Italy [21] (Figure 3).
As one of the SpA-related diseases, PsA was not found
in certain African countries either (in accordance with
the virtual non-existence of SpA), and the non-existence
of PsA was confirmed by the studies from Uganda and
Sub-Saharan Africa [29, 42]. PsA prevalence was low in
Southeast Asia and Pacific regions as well: 0.001% in Ja-
pan and 0.10% in China [43, 44]. Europe had the widest
PsA prevalence range, lower in the northern than southern
part, ranging from 0.02% in Sweden to 0.42% in Italy [15,
17, 21, 23, 34, 36, 37, 45-50] (Figure 3, Table 3). The PsA
prevalence was 0.09% in Serbia. The prevalence ranged
from 0.07-0.25% in the United States and was 0.12% in
Minnesota and 0.10% in Alaskan Eskimos [3, 41, 51, 52].
The prevalence in South America was 0.07% [53].

Differences in PsA prevalence studies are described in
more detail in Table 3.
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REACTIVE ARTHRITIS PREVALENCE

Results of the ReA prevalence estimation studies cannot be
generalized because of periodic and geographic variations
in “disease trigger factors,” such as Salmonella, Shigella,
Yersinia, and Campylobacter bacteria species, as well as
Chlamydia and Mycoplasma subspecies. In fact, only a few
ReA prevalence studies were performed, mostly under the
SpA disease prevalence estimation. The ReA prevalence
was 0.04% in Greece, 0.09% in Italy and 0.10% in Serbia
and Germany [17, 19, 21, 23].

INFLAMMATORY BOWEL DISEASE
SPONDYLOARTHRITIS PREVALENCE

The prevalence of IBD SpA (Crohn's disease or ulcerative
colitis) has not been studied much, and was less frequently
reported than IBDs themselves. According to the few reported
studies, the IBD SpA prevalence ranged from 0.01% in Swe-
den to 0.03% in Serbia, 0.04% in Greece and 0.09% in Italy
[17, 18, 19, 21]. It was 0.05-0.25% in the United States [25].

Prevalence related to IBD type was evaluated by one US
study: the prevalence of ulcerative colitis SpA was 0.03%
and Crohn's disease 0.01% [41]. Karreman et al. [54]
found a SpA prevalence of 13% in IBD patients, with the
pooled prevalence for AS of 3%, peripheral arthritis 13%
and sacroiliitis 10%.
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Table 2. Ankylosing spondylitis prevalence

Zlatkovi¢-Svenda M. I. et al.

Reference Country Year Age Method Prevalence [%]
EUROPE
Saraux [15] France 2001 18+ Questionnaire 0.08*
Zlatkovi¢-Svenda [17] | Serbia 2008 18+ Questionnaire 0.08*
Hanova [34] Czech Republic 2003 16+ Register 0.09
Haglund [18] Sweden 2011 15+ Register 0.12
Kaipiainen [35] Finland 1997 30+ Sample 0.15
Trontzas [36] 2005 19+ Questionnaire 0.24*
Anagnostopoulos [37] | Greece 2010 A Questionnaire 0.29
Alamanos [38] 2002 16+ Register 0.29*%
2?;??:(% 39] Norway fggg 20+ Register Urban 1?_2164
De Angelis [21] Italy 2007 18+ Questionnaire 0.37
Bruges-Armas [22] Portugal 2002 50+ Questionnaire 0.6
Braun [23] Germany 1998 18+ Blood donors 0.86
AFRICA
Stein [28] Zimbabwe 1990 Population 0.00
Adebajo [29] Nigeria 1991 Population 0.00
Mijiyawa [30] Togo 1993 Population 0.00
APLAR region (south-east Asia and Pacific)
Hukuda [31] Japan 2001 A Register 0.01
Dai [10] Shangai 2003 Urban 0.11*
1985 16+ Rural 0.22
1995 16+ Urban 0.2
Yao-Jun [32] China 2005 16+ Urban 0.2*
Urban 04
Chou [33] Taiwan 1994 20+ Suburban 0.19
Rural 0.54
Onen [12] Turkey 2008 20+ Urban 0.49*
Alexeeva [2] Chukotka, Russia 1994 P Population 1.1
NORTH AMERICA
Boyer [3] Alaska 1994 20+ Register 0.4
Strand [24] USA 2013 18+ Pt records 0.35
Helmick [25] 2005 18+ NHIS 0.52*
Lawrence [41] USA, Caucasians 1998 A Sample 0.13*
Gofton [27] Canada, Haida People 1964 15+ Population 6.2
*Prevalence estimates standardized for age and sex in terms of the country population;
P - population; A - adult
UNDIFFERENTIATED SPONDYLOARTHRITIS DISCUSSION

PREVALENCE

The UnSpA impact and its clinical manifestations are not
yet fully understood. In general, UnSpA should be consid-
ered in patients presented with inflammatory back pain
or peripheral joint arthritis, enthesopathy or alternative
buttock pain, not accompanied by some SpA-disease spe-
cific features such as spondylitis, psoriasis, Crohn’s disease,
ulcerative colitis, or previously proven urogenital or gas-
trointestinal infection.

The highest UnSpA prevalence was in Lebanon, 3.4%
[55]. In Asia, the representative China had 0.24% preva-
lence [56]. In Europe, the UnSpA prevalence estimate for
Serbia was 0.02%, Greece, 0.03%, France, 0.04%, Sweden,
0.10%, and Germany, 0.67% [15, 17, 18, 19, 23]. The Un-
SpA prevalence in the United States was 0.37% and in
Alaskan Eskimos 1.3% [3, 25, 57].

DOI: https://doi.org/10.2298/SARH180110009Z

Although historically considered sporadic cases of rheu-
matoid arthritis and reported at the beginning as “rheu-
matoid spondylitis” or “seronegative variants of RA,” AS
and PsA have over time been shown not only as separate
diseases, but also diseases of constantly increasing impact
and importance. When the SpA concept was promoted
for several seronegative diseases characterized by certain
common features, thereby enabling different diseases to be
classified into a unified diagnosis a few decades ago, they
may have been classified as SpA.

SpA prevalence has increased in the past decades. With
the universal health system in France, the AS prevalence
was estimated at 0.005% in 1994, 0.08% in 2001 (French
population study) and 0.43% in 2015 (French population-
based study) [15, 16, 58].

The 21st century European studies showed high SpA
prevalence as well: Sweden 0.45%, France 0.43%, Greece
0.49%, Lithuania 0.84%, Turkey 1.05%, Italy 1.06%, and
Portugal 1.6%. In the last century, SpA prevalence even
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Figure 2. Ankylosing spondylitis prevalence in the world given in percentages;

NOTE: The specific population estimate may not represent the full population estimate for a particular country (see Table 2)

Table 3. Psoriatic arthritis prevalence

Reference Country Year Age Method Prevalence [%]
EUROPE

Hellgren [45] Sweden 1969 P 0.02
van Romunde [46] Netherlands 1984 20+ Sample 0.05
Zlatkovi¢-Svenda [17] Serbia 2008 18+ Questionnaire 0.09
Pedersen [47] Denmark 2002 Twins Questionnaire 0.15
Madland [48] Norway 2002 A Register 0.19*
Hanova [34] Czech Republic 2003 16+ Register 0.05*
Saraux [15] France 2001 18+ Questionnaire 0.19*%
Braun [23] Germany 1998 18+ Blood donors 0.29
Alamanos [49] 2001 A Register 0.06*
Trontzas [37] Greece 2005 19+ Questionnaire 0.17*
Anagnostopoulos [38] 2010 A Questionnaire 0.35
Salaffi [59] Italy 2005 18+ Quest!onna!re 0.37
De Angelis [21] 2007 18+ Questionnaire 0.42
AFRICA

Adebajo [29] Subsaharial Africa 1990 0.00
Lamurezo [42] Uganda 1980 0.00
APLAR region (south-east Asia and Pacific)

Hukuda [43] Japan 2001 A Register 0.001
Zeng [44] China 2006 A Study 0.01-0.1
NORTH AMERICA

Lawrence [41] USA white race 1998 A Sample 0.07*
Gelfand [51] 2005 P Questionnaire 0.25
Shbeeb [52] Minesota 1991 A Register 0.16*
Boyer [3] Alaska 1994 20+ Register 0.1
SOUTH AMERICA

Soriano [53] Argentina 2006 P Register 0.07

*Prevalence estimates standardized for age and sex in terms of the country population
A - adult; P - population
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Zlatkovi¢-Svenda M. I. et al.

Figure 3. Psoriatic arthritis prevalence in the world given in percentages;

NOTE: The specific population estimate may not represent the full population estimate for a particular country (see Table 3)

exceeded rheumatoid arthritis (as one of the most preva-
lent inflammatory rheumatic diseases) in Japan, Germany,
Turkey, Lithuania, China, Italy, Australian Aboriginals and
the United States, but was similar to the rheumatoid ar-
thritis prevalence in France and Serbia [17, 59]. This fact
could be explained by a better understanding of the SpA
concept both by the patients and physicians, as well as
by introducing new classification criteria, the European
Spondyloarthropathy Study Group Classification criteria
(ESSG) [60]. The newest Assessment of SpondyloArthri-
tis international Society (ASAS) classification criteria was
used by several studies, reporting high SpA prevalence es-
timates as well: 0.43% in France (0.36% for axial SpA and
0.12% for peripheral SpA), 1.35% in Turkey and 0.70% for
axial SpA alone in the United States [13, 16, 24, 61].

The first study on the prevalence of pooled SpA and
its subtypes was conducted in 2016 by Stolwijk et al. [62].
The general population pooled prevalence of SpA ranged
from 0.20% in Southeast Asia to 1.61% in northern Arctic
communities; the AS prevalence ranged from 0.02% in
Sub-Saharan Africa to 0.35% in northern Arctic commu-
nities; and the PsA prevalence ranged from 0.01% in the
Middle East to 0.19% in Europe [62]. However, only a few
studies from this meta-analysis were truly representative
of the general population, due to a high risk of bias in ad-
dition to other methodological variations described more
in depth in the article [62].

The limitation of our review is that we could not track
the human leukocyte antigen B27 (HLA-B27) prevalence
in all studies included, and connect its range with preva-
lence differences. According to the DESIR (DEvenir des

‘ DOI: https://doi.org/10.2298/SARH180110009Z

Spondylarthropathies Indifférenciées Récentes) cohort, diag-
nostic delays are less common in HLA-B27-positive than
in B27-negative patients [63]. High HLA-B27 prevalence
is generally positively correlated with SpA prevalence,
especially axial SpA [64]. Our review found the highest
SpA prevalence in Alaskan Eskimos, 2.5% [3], of whom
25-40% are HLA-B27-positive [64]. In the current review,
second-place SpA prevalence was found in Russian Chu-
kotka Eskimos, 2.5%, with HLA-B27 prevalence at 34%.
The highest AS prevalence (6%) was found in Haida In-
dians living in the Queen Charlotte Islands of Canada, of
whom 50% are HLA-B27-positive [27]. However, although
the HLA-B27 prevalence varies from 10-16% in north-
ern European countries, the latest studies have shown an
AS prevalence of 0.12% in Sweden, 0.15% in Finland and
0.26% in Norway [18, 35, 39, 64].

CONCLUSION

In conclusion, although the wide SpA prevalence range in
different geographic regions could partially be attributed
in part to HLA-B27 positivity, other factors may also play
the role, such as geographic differences [59]. In addition,
prevalence variations could only partially be due to genetic
or environmental factors or geographic distribution and
are certainly affected by differences in case definition and
case confirmation strategy as well as by other variations
in applied methodologies [65, 66].

Conflict of interest: None declared.
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CAXETAK

YBopa/Lumb lNopacT npeBaneHumje CNOHAMAOAPTPUTIACA Y NO-
cnefbuX HeKONMMKO AeLieHrja He MoXe ce NpunmncaT camo
MaHudecTaumjama bonectu.

Linsb oBor paga je nperne npesaneHLyje CoHAMNoapTprUTmMCa
(CnA) v rberoBrx NOATUMOBA: aHKUNO3Mpajyher cnoHannuTca
(AC), ncopujasHor aptpuTuca (McA), peakTBHOT apTpUTHCa
(PeA), CnA noeesaHor ca nH$namaTopHM 6onectMa LjpeBa
1 HepndeperToBaHor CnA (HeCnA), ca nocebH1M 0CBPTOM Ha
MEeTOLOJIOLLIKE pa3fivKe 1 reorpadcke BapujaLyje.

MeTtope lNpeTpaxeHa je nuTepaTypa ca 6a3ama nofataka
PubMed, Google Scholar n Embase y3 popgaTHO py4Ho npeTpa-
XKMBarbe y OAHOCY Ha TEPMUH CMOHANI0APTPUTIC U HeroBe
roATUMNOBE Y KOMOUHALIMjU Ca MpeBaeHLjoM.

Pesynratu 3emsbe ceBepHe EBpone (LLIkoTcka, LLIBefcka, ®paH-
LycKa) umajy Huxe ctone npesaneHuuje CnA (0,21-0,45%) y
nopehemy ca jy»xkHum (Utanuja — 1,06% n Typcka — 1,35%). Haj-
HiKa npeBaneHuunja CnA y cBeTy 3abenexeHa je y appurukim
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1 jyroncTo4HNM a3mjckum 3emsbama (0-0,19%), a HajBuLa Ha
Amacuu (2,5%). Hajseha BapujabunHoct y npeBaneHuuju MNcA
3anaxeHa je y EBponu (ceBepHu feo 0,02-0,19%, jyxHu 0,42%).
HajHuxa npesaneHumja lNcA y cBeTy 3abenexeHa je y JanaHy —
0,001%, a 3aTum y Knunn 0,01-0,1%. Y EBponu ce npeBaneHuuja
PeA kpehe o 0,04% y Mpukoj o 0,1% y Cpbuju n Hemaukoj, ok
je npeBaneHyuja YHCNA of 0,02% y Cp6uju go 0,67% y Hemau-
Koj. Hajsnwa npesaneHyuja YHCNA y ceTy HaheHa je y JInbany
- 3,4%. Ctyauje Koje oppehyjy npesaneHuujy CnA pasnukyjy ce
y 6pOjHUM KapaKTepuCTKama: pasnnunT metog popmrparba
y30pakKa 1 ynotpebrbeHnx Kputepujyma, yKibyurBarbe pasnu-
YUTKX CTAPOCHUX FPyna, PasnnyuuT NprKas pesyntarta Uta.

3akrbyyak Bapujaumje y npesaneHumju CnA He mory ce npunu-
CaTh CaMO reHeTCKUM Unu reorpadckum pasnukama. Pasnnunta
npeBaneHumja AeNVMUYHO je YCIIOB/bEHA U HeyjeHauYeHM
MeToAama UCTPaxmnBatba, AeTasbHje ONMCaHNM Y OBOM UMAHKY.
KmbyuHe peun: envigemnonoruja; npesaneHymja; CnoHAnN0ap-
TPUTUC; aHKM03Mpajyiin CNOHAMAUTIC; NCOpUja3Hn apTPUTUC
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Minimal invasive coronary bypass surgery — the
robotic total endoscopic approach
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'Clinical Center of Serbia, Clinic for cardiac surgery, Belgrade, Serbia;
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SUMMARY

The aim of this paper is to present the latest recommendations for practitioners for preoperative prepa-
ration, surgical procedures and postoperative treatment in patients with myocardial revascularization
using robotic total endoscopic coronary artery bypass grafting (CARG), which is applied as daily clinical
routine practice at the Heart and Vascular Institute, Cleveland Clinic Abu Dhabi. Many patients indicated
for coronary bypass surgery may be candidates for robotic total endoscopic CARG. The paper illustrates
eligibility criteria of this procedure, preoperative assessment and preparation principles, peripheral
access for cardiopulmonary bypass and port insertion, then graft harvesting procedure, initiation of
cardiopulmonary bypass and application of endoaortic clamping, identification and exposure of the
target vessels, anastomosis procedure and postoperative care in this group of patients.

Keywords: robotic; endoscopic; coronary artery bypass; TECAB

INTRODUCTION

In recent years, cardiac surgery has shifted its
focus to developing and using minimally inva-
sive procedures. These procedures differ from
conventional approaches in incision size and
level of invasion. Some of the advantages that
these methods have are pain relief, improved cos-
metic outcome, better postoperative respiratory
function, faster rehabilitation and reintegration
of the patient into his/her social community.
After various minimally invasive procedures
using small thoracotomy, robotic coronary artery
bypass grafting (CARG) is a new and upgraded
type of surgical myocardial revascularization.

This robotic CARG technique is both single
and a multi-vessel procedure that can be per-
formed on a beating heart as well as the arrested
heart. Moreover, totally endoscopic coronary
artery bypass surgery (TECAB), can also be
done with percutaneous coronary interventions
at the same time [1].

The da Vinci surgical system (Intuitive Sur-
gical Inc., Sunnyvale, CA, USA) consists of a
surgeon’s console, a vision cart, and a surgical
cart. The master remote console has two master
handles that are manipulated by a surgeon in
order to achieve three-dimensional, binocular,
high-resolution magnified view of the operative
field that is equivalent to the one in the open
surgery. The system can also be downscaled by
tuning the handles’ motion ratio to the one of
surgical instruments. Also, there is a motion filter
for the prevention of unintended movements that
are caused by human tremor. Thanks to these
previously mentioned technological advantages,
it’s possible to achieve high-precision micro

sutures. It usually takes about six hours for the
procedure to be completed. When it comes to
perioperative results, they are similar to those
that CABG procedures through sternotomy have.
Also, the long-term survival and lower risk for
major adverse cardiac and cerebral events are
similar too (96% and 73% at five years, respec-
tively) [1, 2] (Figure 1).

The most commonly used TECAB procedures
are left internal mammary artery (LIMA) to the
left anterior descending (LAD) artery or right
internal mammary artery (RIMA) to LAD artery
combined with LIMA to the left coronary arteries
[circumflex (Cx) or diagonal] and creation of Y
anastomosis whereby the LIMA is anastomosed
to LAD and RIMA to RCA or Cx artery.

Eligibility criteria

The absolute contraindications for this proce-
dure are cardiogenic shock, diffusely diseased
coronary arteries, or intra myocardial coronary
arteries, significant peripheral vasculopathy, pul-
monary hypertension, severe lung impairment
chest deformities, ascending aortic diameter
> 3.8 cm and severe aortoiliac calcification,
hemodynamic instability. The procedure carries
the increased risk for complications and possible
forced Intra-aortic balloon pump, previous heart
surgery, previous severe chest trauma and chest
irradiation as adhesions severely impaired left
ventricular function [3, 4].

Preoperative assessment and preparation

The preoperative preparation is no different
than the one for full sternotomy CABG. This
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Figure 1. A) The da Vinci™ surgical system - surgeon’s console, surgical cart and
vision cart; B) the da Vinci™ surgical system - surgical robot; C) surgical robot is

Terzi¢ D. et al.

™
Figure 2. Thoracic cavity with the instrument ports in
place

docked to the patient; D) different technical variable “hand” devices contribute

to high-precision surgical work (forceps, scissors, cautery spatula...)

preparation also includes double lumen intubation or
bronchial blocker, TEE during the procedure, percutaneous
defibrillator pads as well as NIRS monitoring.

The essential tool for monitoring the overall heart func-
tion is transesophageal echocardiography (TEE). TEE is
also used to check the position or detect the incidental
migration of the endoballoon during cardioplegic TECAB.
It is also important to determine the initiation of a single
lung ventilation as well as setting the level of CO, inflation
pressure [5, 6].

Peripheral access cardiopulmonary bypass and
port insertion

Based on our experience, the Cx or right CARG is reliable
only on the arrested heart since it is completely flaccid
and the it can be rotated to the adequate position for the
procedure. Also, the equipment for the open CABG should
be at your disposal all the time during the procedure.

In case of cardioplegic TECAB, the usual vascular ex-
posure target is the left groin or subclavian-axillar artery.
In this case, the venous drainage is achieved through 25 Fr
cannula that is forwarded to the superior vena cava under
the TEE guidance while the arterial perfusion cannula (21
or 23 Fr, equipped with the side arm) is placed into the
femoral artery. [7, 8, 9].

After the anesthesiologist confirms that the left wing is
completely deflated, the ports are placed on the left side
of the thorax.

The camera port is placed on the fifth intercostal space,
at the level of the anterior axillary line. The CO, should be
insufflated at the pressure of 8 mmHg. If sudden hypoten-
sion or any other hemodynamic instability happens during
this phase, the CO, pressure should be adjusted in order
to avoid the venous return hindrance. The thoracic cavity
should be inspected under the scope in order to properly
place the right and left instrument ports (Figure 2). After
this, the surgical robot is docked to the patient with the

‘ DOI: https://doi.org/10.2298/SARH180521013T

cautery spatula and forceps mounted on the left and right
manipulator arm, respectively (Figure 1c) [7, 8, 9].

Graft harvesting procedure and utility port
placement

The internal mammary artery (IMA) can be visualized in
“camera up” view of the 30° angled robotic device. IMA
can be harvested in either pedicle or skeletonized form.
If both IMAs have to be harvested retro sternal robotic
endoscopic dissection is done in order to access the right
pleural cavity [10]. If you're harvesting both LIMA and
RIMA, the RIMA should be harvested before the left one.
If not, there’s a high chance that the LIMA will compro-
mise surgeon’s view and accessibility for the rest of the
procedure. After the IMA is harvested, a 5 mm utility
port is placed under the scope control in the left paraster-
nal region, on the opposite side of the camera port. This
port will allow the delivery of supplies for the surgical
procedure [8, 9, 10].

Initiation of the cardiopulmonary bypass and application
of endoclamp (ballon) occlusion.

It is important that there is no significant atherosclerosis
in the thoracic aorta. Also, the ascending diameter should
not exceed 38 mm and the aortic valve has to be fully
functional in order to place the endoballoon (guide wire is
inserted through a special arterial cannula side-arm under
continuous ultrasound control) above the aortic valve in
case of the endoclamp occlusion. The endoballoon system
has a special line for management of cardioplegia, which
is connected with the extracorporeal device. The system
possesses manometers, which measure the endoballoon
and root pressures precisely [11].

If significant atherosclerosis of lower arterial trunk is
present, the left subclavian artery should be used for can-
nulation. Initial suturing of 8 mm Dacron graft to subcla-
vian artery or axillary artery is suggested, which serves to
connect the arterial line.

Srp Arh Celok Lek. 2019 Mar-Apr;147(3-4):243-247
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Figure 3. A) The endoballoon system; B) rapid cardioplegic induction can be established by the administration of adenosine; C) ECG
confirmation of stopping the heartimmediately after adenosine infusion

Figure 4. A) With DeBakey forceps and a robotic beaver knife the target vessel is opened; B) incision is extended to approximately 4 mm;
C) the blood flow of the vessel has to be ensured; D) the initial stitch is placed “back hand” on the toe of the coronary in an inside-out
fashion; E) after the first three throws the graft is parachuted down to the coronary level; F) adequate suture line tension on the back wall
in order to avoid leaks

The endoballoon catheter might still be inserted in
most cases through a separate 19 Fr cannula placed into
the common femoral artery [12, 13]. If the insertion of
endoballoon through the femoral artery is assessed to be
an extremely high-risk procedure, the method of choice
would be a beating heart TECAB with formerly provided
support of extracorporeal circulation (stand-by cannula
in axillary artery) [12, 13].

The endoballoon is inflated when a sufficient venous
drainage is achieved along with low blood pressure and
no ventricular ejections. The correct position of the en-
doballoon in the aortic root can be echocardiographically
confirmed. The cardioplegic solution is administered after
the inflation of the endoballoon. The fast cardioplegic
induction can be achieved by administration of adenosine
(6 mg/20 mL of normal saline). After the stable position of
the endoballoon is confirmed, the cooling process can be
initiated. The cardioplegia should be repeated once every
20 minutes [1, 2, 13] (Figure 3).

Srp Arh Celok Lek. 2019 Mar-Apr;147(3-4):243-247

Identification and exposure of the target vessels

In “camera down” view, the pericardium is opened just
above the right ventricular outflow tract. The incision
is made towards the substernal part of the pericardial
reflection, and extended laterally. In cranial direction, the
aperture goes towards the phrenic nerve, which needs to
be identified always [1, 3].

The robotic endostabilizer, inserted through a 12 mm
port that is located two fingers away to the left side of the
xiphoid, provides an effective support for different struc-
tures on the surface of the heart. The insertion process
is guided by the robotic camera in “up facing” view. The
subcostal port is connected to the fourth arm of the da
Vinci~ system (Figure 4).

In order to have the optimal view and access to the tar-
get coronary arteries, the camera is set in the “face down”
position. The LAD and Cx coronary artery branches can be
adequately reached with the aid of subcostal endostabilizer

www.srpskiarhiv.rs ‘
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Figure 5. Final result - completed anastomosis

device. The endostabilizer is activated by a dedicated foot
pedal while the suction pods are lined-up along the target
area. This way, the local immobilization is achieved and
the target coronary arteries are moved into position that
is suitable for a surgeon [13]. The right ventricular acute
margin can be lifted up with the aid of the endostabilizer,
this provides an excellent access to the posterior descending
artery or posterolateral artery. It should be noted that we've
applied this method only for TECAB on the arrested heart.
In case of a beating heart procedure, the endostabilizer has
to be used cautiously on the right ventricular surface since
there’s a risk for accidental perforation [14, 15].

Robotic endoscopic coronary anastomosis
procedure

After re-checking the graft suitability, the facet of the graft
that was previously occluded by a bulldog is shaped in an
oblique manner and opened for 4 mm in total length in
order to achieve a “cobra head” anastomotic profile. The
blood flow of the vessel has to be ensured.

After this, the incision is extended to about 4 mm in
length while the 7 cm long double-armed polypropylene
suture is supplied via parasternal utility port.

The initial stitch is placed “back hand” on the toe of the
coronary in an inside-out fashion (Figure 4d, 4e, 4f). At the
end of creation of anastomosis, the completed suture line
has to be meticulously inspected for slings. Slings can be
corrected with the aid of suture needles (Figure 5) [7, 10].

Detailed video presentation of the distal anastomosis
creation with a review of technical challenges may be
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In case of beating heart procedures, proximal occlu-
sion devices for bleeding control and intraluminal shunts
providing distal flow during anastomosis creation are ap-
plied. Beta blockers are used to slow down heart frequency,
which in turn ensures better visual control. Before clinical
practice, during a surgeon’s specialized training, he/she
should be provided, with sufficient number of training
hours in dry- and wet-lab settings [16].

Final tasks and postoperative care

The left pleural drainage is a must before ending the proce-
dure. If necessary, it should be done with the right pleural
cavity too, by using the thoracic drains. The robot is docked
and the instruments are parked in the IMA bed after the
anastomoses are created and patient is taken off the cardio-
pulmonary bypass machine. This step is necessary because
the heart is filling with blood after decannulation. Also, it
may be required to insert instruments again. After this,
the last robotic inspection of the thoracic cavity is done,
followed by an observation from both console surgeons
and the tableside team. Once the sufficient hemostasis is
achieved, the robotic system is undocked but the ports are
still left in position. This is done in order to avoid the leak-
age of CO,. Then the ports are removed under the scope
vision, and the portholes are cauterized and packed with
surgical hemostat material. The chest drain is inserted via
the camera porthole. This procedure should be carried out
with the inflated left lung in order to avoid graft injuries
at the final phase of the operation. [3, 7, 13].

CONCLUSION

Nowadays, about 30% of CABG patients can be done in
a robotic endoscopic fashion, and it is possible to revas-
cularize any coronary artery at institutions that provide a
competent practice in this field of medicine. Multi-vessel
TECAB definitely takes more time than a single vessel
procedure. Moreover, the rate of conversion to sternotomy
is high due to the technical complexity of the procedure.
Some of the most important advantages of multi-vessel
TECAB are much shorter recovery, completely preserved
sternum and utilization of double IMA.
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MMWHMMaNHO MHBA3UBHA XUPYPLUKA peBacKynapu3aLmja MMOKapAa NPUMEHOM

eHA0CKOoNCKe poboT TexHonoruje

Jywko Tep3uh', Nacno le6enewr?, Llexag Pamaxn? JoxaHec boHaTti?

KnuHunykmn yentap Cpbuje, KnuHuka 3a kapgroxupyprujy, beorpag, Cpbuja;
*KapauosackynapHu nHctutyT, KnuHuka Knusneng A6y [labu, A6y [labu, YjennmeHn Apancku Emupatu

CAXETAK

Linmb papa je ga ce npukaxky HajHOBMje MpenopykKe Be3aHe 3a
npeonepaTBHY NPUNPeMy, XMpypLIKe NpoLiesype 1 NocTo-
nepaTviBHM TPeTMaH Ko 6051eCHIKa KojuMa je yuuHeHa peBa-
CKynapu3aLuja MMoKapaa METOA0M MUHUMATHO NHBA3NBHE
XUpYpLIKe peBacKynapusalyje ynotpebom poboT TexHosnoruje,
a Koja ce CBaKOAHEBHO MpuMetbyje Kao pyTUHCKa Npakca Ha
KapanoBackynapHom MHCTUTYTY Ha KnuHuum Knmenenn Aby
[abn. MHory 6onecHULM ca MHAMKaLMjOM 3a peBacKynapusa-
LMjy M1OKapAa Mory ce pa3maTpaTyi Kao KaHAMAaTY 3a poboT
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€HA0CKOMCKY NpoLeaypy peBacKynapusaumje cpua. Y pagy cy
npefcTaB/beHn KprUTepujymu 3a ofabrp 6onecH1Ka, MprHLMNM
npeonepaTtrBHe Npunpeme, nepudepHy NPUCTYN 3a KaHyra-
LMjy 1 ycriocTaB/batbe eKCTPaKopPropasHOr KPBOTOKa, Nnacy-
parbe nopToBa 3a ypehaj, NoKpeTarbe BaHTeNECHe LpKynauuje,
MeTofe NPMBPEMEHOT 3ayCTaB/batba CPUYAHOT Pafa, UHAEHTY-
dvKaLja KOPOHAPHKX KPBHUX CYA0Ba, MPUHLMMN Kpenpatrba
aHacToMO3a 1 NOCTOMEePaTBHA Hera OBe rpyne 6onecHyKa.
KmbyuHe peuun: poboT; eHAOCKOMNCKY; KOPOHAPHU apTepujcKi
6ajnac; TECAB
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NCTOPUJA MEAULINHE / HISTORY OF MEDICINE

Ap Aumutpuje Pagynosuh, nmoHunp y obnactu
CNOPTCKE MeAULMHE — XXUBOT U AeNo

HeHa A. Bacojesuh'?, CHexaHa Knpun?!, Mupko @ununosuh’, NMpegpar J. Mapkosuh*

'"YHusep3uTeT y beorpagy, Victopuja n punoszoduja npupoaHux Hayka v texHonoruje, beorpag, Cpbuja;
2Yuusep3utet y beorpagy, MawwmHcku dpakynteT, MHoBawumoHy LeHTap, beorpag, Cpbuja;
3YHuBep3uTeT y Beorpapy, OakynTeT 3a cneuujanty eaykaunjy n pexabunutauujy, beorpag, Cpbuja;

*VIHCTUTYT 3a caBpeMeHy uctopujy, beorpag, Cpbuja

CAXETAK

Y nctopmorpaduju cpncke MeauLHe ManobpojHU Cy MOAALIM O XUBOTY 1 pagy ap Aumutpuja Pagyno-
Buha. [lp Pagynosuh npvnagao je npeoj reHepauuju Cpba nekapa gesetHaecTor Beka. PofjeH je 1814.
roauHe y benoj Lipksu, a cTyamnje meanumHe 3aspLumno je y lNewtn, y Kojoj je cTekao 3Batbe JOKTOpa
MezuumHe. Mocne MNewrte ognasu y bey, rge ce cneumnjanusyje y obnactv nopogusbctea. Mehy Cpbrima
je 6ro ayTop NpBoOr paaa 13 061acT Kojy faHac Ha3vBaMo CMOPTCKOM MeAuLMHOM. TUM PagoM, Kao 1
CBOjUM KaCHUj/IM BenoBatbem, MOCTaBNO je TeMesbe CropTcke MeauumHe mehy Cpbrma. Mpsw je nucao
0 BaXKHOCTV TeNIECHOT BeXKOakba 1 YTULAjy pasnnumTUX CNOPTOBa Ha GM3MYKIM pa3Boj AeLe, OMIaguHe 1
o[ pac/nx; Ha Taj HauMH Jao je JoNPUHOC AedUHMCaky ONTUMANHKX GU3nYKMX onTepehera 1 XurnjeH-
CKO-AMjeTeTCKMX pexuma. Linmb my je 61o fa ce ouyBa v yHanpeam 34paBsbe, OAHOCHO fja ce NoborbLuajy
npeBeHLMja 1 KypaTuBa pasnnyuTtix 060sbera U NoBpeaa, anv 1 pexabunvraumja nayyjeHara.
KrmbyuHe peun: meanuyHa; coptcka MeauumnHa; CTneHamja; TekenujaHym; NopoansbCTBO

yBop

Op Oumnrpuje Pagynosuh 6mo je jenan o mp-
Bux siekapa Cp6a y neBeTHaecTOM BeKy. Pohen
je 23. oktobpa 1814. roguHe 10 jy1ujaHCKOM
KaneHpgapy y benoj Llpksu, TaganmeM Haceby
banarcke Bojue rpannie. [lotuiao je n3 mopo-
puie nocpbpenux PymyHa, a weros orar 6110
je cupomauuy hypunja (kpsuap) Ieopruje [1].
OcHoBHY 1Koy noxabhao je y Benoj Llpksu,
TOK je CBMX LIECT paspeja rMMHaslje 3aBp-

mmo y Cpemcknm Kapnosumma. [la ce pagumo
0 HaTIpoce4yHOM yueHuKy (Crmyxa 1) cBegoun
U YMIHEHNIIA ,J1a j€ Y jeHO] LIKOJICKOj TOJMHNA
(1829/30) saBpruno aBa paspena rumHasyje (I
n II), a ocTana yeTnpu no mKoncke 1833/1834.
ropuHe”. Beh y mpBom paspeny rumuasuje 6mo
je Tako jo6ap ydeHuK jAa je moce Yckpca 1830.
TOf[VIHe TIpeMeIlTeH Y APy pasper [1]. Y rum-
Ha3MjJ je CTEKAO M3BAHPEJHO 3HAhE HEMAYKOTr
VI JTATVIHCKOT j€3MKa, a II0KA3a0 je TajIeHarT 3a pe-
TOPMKY U Imicambe. O ToMe CBeflode TOBOPY Koje

Cnuka 1. CBefouaHcTBo [inmutpuja Pagynosuha o 3aBpLueHoMm WwecTom paspeay Kapnosauke rumHasuje, 1834;
WcTopmjckn apxus y MaHyeBy, 36upka npodecopa Hhopha KnsaHosuha, O1

Figure 1. Dimitrije Radulovi¢’s school certificate of the completed sixth grade of the Gymnasium of Karlovci, 1834;
Historical Archive in Pan¢evo, Collection of Professor Porde Zivanovic, F1
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je opxkao y To noba. logune 1833, Ha jaH OCHMBamba IMMHa-
3uje (27. jereM6pa II0 jy/MjaHCKOM KajleHAapy), becemyo je
y dacT Murponomura Credana Crpatumuposuha ,,Josop
oppxaH Ha pohenznan (Eberose) ekcerneHIyje apXenucKko-
na u mutpononura Credpana Crpatumuposuha“ (Oratio
die onomastico excellentissimi archiepiscopi ac metropolitae
Stephani Stratimirovics habita). beceny je 3amo4eo uurtu-
pameM Exenmjaga: ,,CBakora cBoj o4eKyje flaH, CBUMa je
BpeMe XXIBOTA KPAaTKO U HEIIOBPATHO, /U je 10Ca0 BP/IVHE
Ia (mo6pum) memiMa Ipomy»Ku ciaBy ' (Stat sua cuique dies;
breve et irreparabile tempus omnibus est vitee; sed famam
extendere factis, hoc virtutis opus). VcTe rogyHe ofp>xao je
Oeceny Ha TaTMHCKOM je3MKy Ha TeMy ,,lIIkore Tpeba fa majy
TOIPMHOC Y YBehamy 11 MoOo/blIamy 0/1arocTarma nojesyH-
na“ (Scholae multum conferunt ad uniuscuiusque salutem
augendam et amplificandam), a HapenHe ronuHe (1834) Tema
werose becene 6ua je: ,,O >ke/py fa ce Bp/IMHA ITOBeXe
ca HaykoM " (De virtutis studio cum litteris coniugendo) [2].

Papynosuh je marypupao y Bunkosiyma i Ocujexy,
jep y To mob6a haun Kapnosauke ruMHasmje HuCy umManu
MOTyhHOCT Jja MICHUT 3PeIOCTH MONaXXy Y CBOjOj LLIKOMN.
ITo 3aBpIIEHOM IIECTOM paspeqy, OfIa3uIu ¢y y Bunko-
Brje v Ocujex U TaMo CTyLIaIy IpUIIpeMHa IIpefiaBamba
Ha HEMa4YKOM je3VIKy, Ha KOMe CY IlojIaTaln U 3aBpllHe
ucnyre. Tako je 6o cBe no 1873. ropyHe, Kafia ¢y JoOMIm
IIPaBo Jia MCIUT 3PEJIOCTY IIOJIAXKY Y MaTUYHO] IIKOJIN.
ITo 3aBpueHoj marypu, Jumutpuje Pagynosuh je ynu-
cao cTypuje MmegunyHe y IlemTy Ha mpenor gupeKkTopa
Benuxke cprcke rumuasuje [epunha. Pagynosuh je y cBom
IMPEKTOPYy MMao IIpMjaTesba U IIOMaraya, IITo ce BUY U3
mycMa Koje My je yryTno. Vi3 micMa ce Takohe Buay ma
ce ucroMarao gajyhu kopeneHunuje cTygeHTuMa Guio-
3o¢uje. Ay, Kajia je 0CeTHO Jja My 3fipaBibe YCIef, TOra
IIOIYIITA, 3aMOJIIO je 3a CTUIIEHW]Y OFf MUTPOIIOTINTA
Credana Crparumuposuha, u oBaj My je o6ehao. Kana
IIaK CTMIIEH/Vja Huje 0/1a3MIa, 3aMOJIIO je CBOT OyBILIer
IMPpeKTOpa Jja MAUTPOIIOIUTY KaXke O lbeMy KOjy fobopy
ped [1]. Baxno je HamoMeHnyTH fia je Taga KapnoBaukom
TMMHa3M1joM yIpasbao [larponaT nop okpmmbeM Cpricke
IIpaBOC/IaBHe IIPKBe, KOjI je 11 6Mpao WiaHOBe OBOT Teja
mo 1921. ronuHe, Kazia je KapoBauka rumMHasuja nocrana
Ip>KaBHa peajIHa IIKOJIa.

Jo cTunenpuje BepoBaTHO HUje JOUIIO, momTo je Pa-
mynosuh y6p3o mocie oBOr myucMa Kao CTyAEHT MeIMIU-
He 1838. roguHe usabpaH 3a cTuneHancTy TekenujaHyma
- 3agyx6une Case Tekenuje, Koja je ypaBo Te TOfuHe
3arovena ca pagoM. Op ABaHaecT muToMana 3any>x6uHe
nsabpanux 3a crynuje y Ilemrtn Pagymosuh je 6mo apyrm.
Tapa je cmymao Tpehy roguHy MeguIHe ¥ UCTULIAO0 Ce
CpYaHMM JPYIITBEHUM aHTXOBamweM [3].

Y T0 poba cTymenty u3 BojBonuHe yecTo cy ce Kpe-
tanu usmeby Ilemre, IToxyna (Bparucnase), [Ipara
u Beua, rpajjoBa Koju cy ce HaJasuayu y UCTOj AP>KaBU
(AycTpujckoj-MOHapXmMj1), U Y KOjYMa ce HacTaBa OfiByjajia
Ha HeMauKoM je3uxy [4]. Jumurpuje Pagynosuh 6mo je
cTunexpucra TexenjaHyMa IyHe Tpu ToiuHe, of, 1838. o
1841. JlokTopupao je, 0FHOCHO IPOMOBMCAH je Y JOKTOpa
menunune (medicinae doctor), Ha ITelmTaHCcKOM MeUIIH-
ckoM ¢axynrery, 26. pebpyapa 1842. ronnHe.
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MKUBOT Y TEKETMIUHOM 3ABOAY - TEKEJTMJAHYMY

3aBop TekenujanyMm (LMBVUIHY MHTEPHAT 3a CPIICKY OMJIa-
nuHy y bypumnenry) ocHoBao je Casa Tekenuja' y cBojoj
77. TOOVIHM, KaKO OJ CPOMAIIHVM, VHTETUTEHTHUM I
ydera XXe/bHUM CpIIcKuM Mtapnhnma omoryhmo HacTa-
Bak IIKoyoBama [5]. Kpurepujymm 3a usbop crunenpucra
6um cy mo6ap ycrex y mpeTXOFHOM IIKOJIOBaY, IPHIIaf-
HOCT IIPaBOC/IABHOj BEPOVICIIOBECTH 11 C71a60 MaTepujaTHO
crame. CaBa Tekenuja omoryhno je Benukom 6pojy cupo-
MAIITHVX JbYAM fIa O TPOIIKY 3aay>KOMHe CBOjy eIy KO-
JIyjy Ha yHUBEP3UTETUMA IIMPOM AyCTPUjCcKe IapeBIHE,
KacHMje AyCTpOyTapcKe MOHapXMuje.

Casa Texenuja je roBopuo ga cy Cpbuma norpe6Hm
o6pasoBaum /byan Koju he cpricku Hapox yHo3HaBaTy ca
HOBMM IIpwInKaMa y EBpomm u cyf6uny cprckor Hapoga
CBe BUIIIE Be3uBaTy 3a cyfouny Hapozna Espone. Crenehn
ujieje IIPOCBETUTE/BCTBA, OTYYNO je [a LeJIOKYITHY NMO-
BUHY OCTaBy MaTuLM CPIICKOj, Kao 3afy>KOuHy Koja he
omoryhurtu obpasoBame cupomanrnyx Cpba [5]. 3rpaga
3aBopa?, y K0joj cy 61y cMeIlTeH) NUTOMIIY, Hajlasy-
na ce Hefianeko off Ilemranckor yuuBepantera (yi. Be-
NMKOT KpcTa 6p. 276). Y 3aBoay cy nuroMnuma 6van
o6e30eheHn cTaH 1 orpes, a CBakM Of BUX J06Mjao je 1Mo
CTOTMHY QOPVHTY 3a XPAHY U YHIBEP3UTETCKE TPOLIKOBE.
Texenuja Huje umao noromke. O ,,CBOjUM MUTOMIIIMA®
CTapao ce IMYHO; HAA3MPAO je IIXOBO BIIa/jAlbe I yUelbe
¥ BOAMO pavyHa fja 6y/y 3aj0BO/beHe I BUXOBe OCTale
norpebe. MehyTum, y To noba xapane cy MHOTe 60/1eCTH
3a Koje Humje 6o nexa. Mako cy mocemopamm 1eKapcko
yBepetbe Jia Cy 3[;paBl, MHOTY Off IMTOMALIA JOIA3VIN CY
y Texennjanym Beh HaueTn HekoM 6onernhy, mpe cBera
TyOepKyno3oM [6]. VI3BecTaH 6poj muTOMAaLA IIPEMUHYO je
TOKOM LIKOJIOBaba, /11 IJIX0BA VIMEHA HICY 3a0e/exxeHa
y civcnma Matutie CpIicke, jep Hucy ympnn y Texenuju-
HOM 3aBopy (zomy), Beh y xyhama cBojux poputerna [7].
Hu cama srpana 3apy>x6une Huje 06e36ehnBana Hajoome
YCTIOBe 3a XXMBOT, ITOCEOHO TIpU3eMIbe, Koje je OUIo BIax-
HO. MebyTum, 6e3 063upa Ha To, TekenjaHyM je U3HETPUO
3Ha4ajaH JIeo CPIICKe e/ITe KOja je CHAXKHO JOIPUHeNa MO-
[epPHMU3ALjI XXUBOTA MeD)y CPIICKVM SKUB/beM. Y TIepUofy
op 1838. no 1878. roguue 179 mutomana Texenujanyma
3aBpIINIIO je cTyauje. Behnua wux je-saBpumia ¢uo-
30¢ujy mam npasa, a 32 mUTOMIIA 3aBPIINJIO je CTYRUje
MennuHe. IIpersie cmckoBa ca MMeHNMa IIMTOMAIA
TOBOJ/baH je Jja ce Kaxe Ja je TekenmujanyMm nsHepno 3Ha-
yajaH Jleo CpIicKe neKkapcke ennte 19. u 20. Beka. OHu cy
[0 3aBPLIETKY CTYAMja XUBEIN ¥ PAgVIA HA HOAPYYjY
Tajallbe BojBolaHCKe rpaHuile, Kao 1 Ha noapydjy Kue-
xeBuHe Cp6uje, notom Kpamesnne Cpbuje.

1 Casa ITomosuh Texenuja (1761-1842) moTtuiiao je s ABa Beka cTape
u BeoMa yriaegHe nopoputie Ilormosnh-Tekennja xoja je mpumagana
CPIICKOM BOjJHOM IIIeMCTBY AycTpoyrapcke MoHapxuje. O6pasoBan
Y ByXy eBpOICKOT panmoHanusMa, Casa Texenuja je 6uo mpucra-
nmua pedopmn mapa Joseda II, kao n upaeja Jocureja Obpanosuha,
KOTa je M03HaBao JIMYHO 1 Ca KOjuM ce formcusao [5]. Togune 1786.
IIPOMOBNCAH je y IOKTOpa TpaBa Ha IlemTaHCKOM YHUBEP3UTETY.

2 ,Jlom 3a cBoje 3aBefiennje’, ofHocHO Tekenujanym, Casa Tekenuja
je xynmo 21. aBrycra 1838. rogune.
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Cnuka 2. HacnosHa cTpaHa JOKTOPCKe ancepTauuje
ap Anmutpuja Pagynosuha, 1842.

Figure 2. Cover page of the doctoral dissertation
of Dr. Dimitrije Radulovi¢, 1842

Ocum pp Jumutpuja Pagynosuha, xoju
je ombpaHOM CBOje JOKTOPCKe [ucepTa-
IjMje HaIlpaBUO IIpBe KOopake y o61actu
crioprcke MepuiyHe ko Cp6a, meby -
TOMIMMA Cy OV/IM U KacHMje II03HATY Jie-
kapu: JoBan Crejuh, Mnapuon Anbenko-
Buh, CreBaun Bacuh, Hukona [Taga, Hophe
ViBanosuh, Jby6omup Pannsojesnh, Mu-
now Pagojunh, Hopbe Jakonnh, Munan
JoBanosuh baryT u Vnuja Orwanosuh.

ITo ponacky y Texenujanym, Jummtpuje
Panynosuh ce cyouno ca HOBUM M IIOTITY-
HO IpyTauMjuM Ha4MHOM >XMBOTA, KOMe
ce umnaxk 6pso npunaropno. fogune 1838.
y Bynumy je opraHusoBaHa CBE4aHOCT y
vyact Cume MunyTtunosnha Capanuje. Ha
T0j cBedyaHocTy Pagynosuh je xao mpen-
CTaBHVIK CTyfieHaTa Me[MIIMHE U IIMTOMALa
TexenujanyMma ofp>kao HO3LPaBHY TOBOP.
Hapenne roguse (1839) rosop je ogpsxao
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Cnuka 3. lunnoma gp Aumutpuja Pagynosuha o cTeueHOM 3Hatby MarmcTpa nopoansb-
ctBa (YHuBep3uTeT y beuy, Megunko-xmupypLikn ¢pakyntet, 1842. rogute); Victopujcku
apxuB y MaHueBy, 36upka npodecopa Hhopha XKunsaHosuha, O1

Figure 3. Dr. Dimitrije Radulovi¢’s diploma on the acquired knowledge of the Master of
Obstetrics (University of Vienna, Faculty of Medicine and Surgery, 1842); Historical Archive
in Pancevo, Collection of Professor Dorde Zivanovi¢, F1
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Cnuka 4. MNeyat YHuBep3uTteTa y beuy ca gunnome ap Aumutpuja Pagynosuha, 1842;
WcTopmjckn apxuB y MaHueBy, 36upka npodecopa Hhopha KnsaHosuha, O1

Figure 4. Stamp of the University of Vienna on Dr. Dimitrije Radulovi¢’s diploma, 1842;
Historical Archive in Pan¢evo, Collection of Professor Dorde Zivanovic, F1

Ha mpocnaBy npasHuka Ceeror Case, Ifie je 6eceno Ha
teMy ,,CnoBo-Bucokonounrajmo Cabpanne [2]. Kao cry-
JIeHT, 6110 je IpeHyMepaHT (IIPeTIVIATHUK) Ha BeJIMKM O6POj
KIbUTa Koje Cy LITaMIaHe y To foba. Y 3aBozy je ocTao
1o 1842. roguHe, Kajia je Ha IEIITAHCKOM YHUBEP3UTETY
obpaHNo AMcepTaLN]jy TIOf HACTOBOM ,O MeAMIIMHCKO]
TMMHACTVIIM Ca CTAHOBUIITA (QU3VOJIOTYje U JujeTeTnKe
(De gymnastica medica physiologico et diaetetico respectu).
Icepranujy, Kojy je HaIcao  UCTe TofuHe 06jaBMO Ha
JIATUHCKOM je3VKY, II0CBeTHO je fobpoTBopy Casnu Teke-
muju [8] (cmuke 2, 3 u 4). Haxanocr, o MUKy 1 feny fp
Iumutpuja Pagymosuha manac ce 3Ha Beoma mano. Y

‘ DOI: https://doi.org/10.2298/SARH171102061V

TeKCTy XPBaTCKOT IPYLITBA 33 CIOPTCKY MEJUIIMHY Ha-
BEJIEHO je I ,CIIOPTCKA MeJUIHA y XPBaTCKOj Ma IyTy
TpaguLyjy Koja, IpemMa JOKYMEHTIMA, CeXXe y IOC/Ie e
necetnehe npse nonosuHe 19. croneha. [loxrop Jumurpuje
Panynosuh je 1842. rogyue ofOpaHuo TOKTOPCKY Aycep-
TalNjy ca TeMoM ,,De gymnasstica medica physiologica et
diaetetico respectu (PU3MONOMIKY U TpeXpaMOeHy aClIeKTH
MeVILIMHCKe IMMHACTVIKe), KOja je o0jaB/beHa y [lemty, a
noxpameHa y HallmoHamHoj 1 CBEeYYIINIITHOj KEbVDKHULIN
y 3arpe6y. AyTop ce 360r HaBefieHe AucepTalyje cMaTpa
jeHUM Off, ;0ajeHa Y 3HaHOCTH MeIMLIMHE CIIOpTa Y Hallloj
3eM/b)t. Y CBOM KBanudukanujckoM pany Pagynosnh ne
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Cnuka 5. YBepetrbe 0 3aBpLIEHOM KypCy O fleyetby
BeNUNKNX 6oruma. MNewtaHckn yHBep3unTeT 1841.
ropuHe; Victopmjcku apxus y MaHuesy, 36mpka npo-
decopa Hopha KreaHosurha, O1

Figure 5. Certificate for the completed course on
treatment of smallpox, Pesta University, 1841; His-
torical Archive in Pancevo, Collection of Professor
Porde Zivanovi¢, F1

Cnuka 6. [loktopcka gunnoma ap Oumutpuja Pagynosuha cteyeHa Ha YHuBep3uTeTy
y NewTwn 1842. rognHe; Victopujckmn apxus y MNaHuyey, 36upka npopecopa Hhopha
MuneaHosuha, 1

Figure 6. Dr. Dimitrije Radulovi¢’s doctoral degree diploma, obtained at the University
of Pest, 1842; Historical Archive in Pancevo, Collection of Professor Dorde Zivanovié, F1
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pacpas/ba CaMO O MEIMUIMHCKO] TYMMHAC-
THIM Kao TakBoj Beh 1 o MoryhHOCTMMA
IpeBeHIje U Nujederha 60/IecTH CyCTaB-
HOM IPUMj€HOM TjelieCHe aKTMBHOCTIH,
IIpY Y€MY CaCBUM CYBPEMEHO Olijerbyje
BaXHOCT KpeTama 3a JbYICKO 3hpaBbe”
[9]. Ba>kHO je TOMEHYTH fia Ce IPUMepIn
pucepranyje ap Jumurpuja Pagynosuha
uyBajy u y Haponnoj 6ubmorer Cpouje,
y bubmorenn Matue cpricke un y Vcro-
pujckoMm apxuBy y Ilanuesy. JIuteparypa
o poxropy Panynosuhy nacrajana jeu 'y
Cp6uju u y XpBaTckoj, ayiu IOf, CI0KEeHUM
APYLWITBEHO-MOMUTUYKIM OKOTHOCTMMA
20. Beka. Y ,,XpBaTCKOM" Jlelly Te TUTepa-
Type HeKU ayTopy 4aK ocropasajy Pagy-
nopuheBy NMPUITIaHOCT CPIICKOM HAINO-
HaJTHOM Koprycy. MehyTuMm, HeocriopHa
je YMIbeHNIIA a Y CBUM IETOBUM JJOKYMEHTMMA INIIIe
ma je on Cp6un. [Ip Pagynosuh je 6uo sanHTEpecoBaH 3a
pasmnuute obnacty MeguuyHe. logyune 1841. 3aBpino
je Kypc nmedersa 6oruma Ha [lelmTaHCKOM YHMBEP3UTETY
(Cnuka 5). OcuM MHEKTUBHUX 6OTeCTH, MHTEPECOBATIO
I'a je ¥ HIOPOAU/bCTBO, O YeEMY CBEJOYM JuIUIOMa of 11. jyna
1842. rogune 0 CTeYEHOM 3Harby MarucTpa MOpOAUbCTBA
Ha 6euykoM MepuinckoM dakynrery [2] (Cnuka 6). ITo-
pen MepuuyHe, Pagynosuh je nsydasao u ,,¢punosogpcke
Hayke“ Ha [TemraHcKoM yHUBepsuTeTy. Paju ce 3ammpaBo o
IBOTONUIIIEM JINLEjCKOM LIKOIOBAY, KOje je yoOudajeHo
nperxoauio ymucy crypuja (Cnuka 7). O oBoMme cBefio-
Je CBeJIOYAHCTBA (festimonium) o TIOMOKEeHNM VICTUTUMA
u3 IpBe u Apyre roguHe 1835/1836, xao 1 M1cMo Koje je
yiyTtio 1. jyHa 1842. rogyse (110 jynujaHCKOM KaJeHapy)

HoBuha, @1
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Cnuka 7. CBegouaHcTtBo ap Aumntpuja Pagynosuha ca npse rognHe ¢unosoduje (3a 1.
1 2. cemecTap), 1835; Uctopujckm apxmB y MNaHueBy, 36upka npodecopa hopha Kusa-

Figure 7. Dr. Dimitrije Radulovic's school certificate for the first year of Philosophy Stud-
ies (for the first and second semester), 1835; Historical Archive in Pan¢evo, Collection of
Professor Dorde Zivanovi¢, F1

erckony BpiaykoM (Jocudy Pajaunhy) ok ce Hanmasuo
y Beuy. Y mucmy nctude fa je nsyuno dunosodujy u fa
CTyZVIpa MeIUIVIHY, 4a he cTynuje 3aBpIIuTH ,,0Be TORUHE"
M MOJIY Jia Ta enycKon Pajaurh mpemopyun BracTiMa Kako
6u 610 MMeHoBaH 3a ¢usnka y benoj Lipken (Cnuka 8). Y
TO BpeMe Hje 61710 HeOOMYHO JIa CTY/IEHTU CTUUY 3Hakba
U3 BUIIIe 067TaCTM Ha BUIIe YHNMBEp3NUTeTa AyCTpujcke MO-
Hapxuje.

HAYYHU U CTPYYHU PA U KAPUJEPA
Y npBoj momouan XIX Beka GM3NIKO 1 [yXOBHO 37paB/be
CPIICKOT Hapopa 610 je 036M/BHO HapyIIEHO BEVKNAM I

TEIKNM paTHUM cykobuma (ITpsu u Ipyru cprcku ycra-
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Cnuka 8. Mon6a ap Pagynosuha enuckony BpLiaukom (Jocudy Pajaunhy) aa ra npenopyun
Bnactma 3a dusmka y benoj Lipkeu, 1842, Bey; Victopmjckn apxus y MaHuyeBy, 36upKa
npodecopa hopha XKueaHosuha, O1

Figure 8. A request letter written by Dr. Radulovi¢ to the bishop of the City of Vr$ac (Josif Ra-
jaci¢) asking for his recommendation to the authorities for the position of a physician in Bela

Bacojesuh H. A. n cap.

U IpYTUX, Kao u gena @punpuxa Jlynsu-
ra Jana (Friedrich Ludwig Jahn), ®panna
Dynepa (Franz Fuller), Kapna JIunea (Carl
Liné), Kpucroda Bunxenma Xydenanpa
(Christoph Wilhelm Hufeland) nrn. [13].
IToce6HO je 6110 3HAYAJHO Ca3HAIbE, CXBA-
Tambe U MICatbe O TMMHACTILV Vi TYMHAC-
TUYKOM BeXOarby, KAKO KOJ Jielie, TAKO I
KOJ|, Offpac/ux. 3HadajaH [ieo AucepTanyje
Jwmurpuja Pagynosuha 61o je mocsehen
pany munmrha npuinkoMm Bexx6arma, Kao
" QYHKIVOHMCAhy HEPBHOT CHCTEMA I
OCTAJINX CUCTEMa 1 OpraHa. Bexxbame je
6110 CaYMIbEHO Off TeJleCHUX IOKpeTa,
KaKO OHMX aKTUBHIUX, TAKO U IACHBHUX.
Ipyrum peunma, Bexx6e cy 6use Tepaie-
YTCKa TMMHACTIKA, KOjOM Cy MOIJIV Jja Ce
6aBe u gewa u oppacnu. Mebytnm, npu-
JIMKOM 1360pa BexO1 61110 je HeOIIXOJHO
Ia ce yaMy y 003up pusnuke KapakTepuc-
THKe ¥ QU3NUIKA CIIPEMHOCT YOBEKa KOMe
cy HaMembeHe. [Toce6HO je MHTepeCcaHTHO
Pagynosuheso ob6jammeme o ,,Bexbama
IVCajHUX OpraHa“ U BbUXOBOM 3HAUajy.
Tako ce y wacomucy ,,Cep6cku HapogHM
et u3 1842, HaBOMM [Ja Ce TAKBUM BEXXK-
6ama ,,‘6ema yurepuna’ CHaXXHO MNP U
3aTO y By MHOTO BHILIE Basyxa yiasy, a
OTYZa je U MPOTOK KPBY MHOTO Opxxu. ¥

Crkva, 1842, Vienna; Historical Archive in Pancevo, Collection of Professor Borde Zivanovic, F1

HaK), JIOK je 3fipaBcTBeHa IpocBehenocT Hapopia 6uia Ha
U3y3eTHO HUCKOM HUBOY. bute cy pacrpocTpameHe MHOTe
6ornectu 3a Koje Huje 6mo eKa. Miajie >KUBOTe je Ha IIp-
BOM MeCTy OffHOCM/IA TyOepKyosa. YecTo ce fienraBano fa
He 6yny y MmoryhHocTu (momryT JoBaHa JoBanoBuha 3Maja)
Jla IOMOTHY WIAHOBMMa CBOjUX IOpopuIia 1 cebu. Yecre
cy 6ue enupemuje Konepe u TpoyurHor tudyca [10]. 3a
»IIpaBUM JiekapyuMa ce ocehana Hajseha rmag” [11]. Te Be-
JIVIKe HapofJHe IIoTpebe 61y ¢y cBecHU Myafuhm Koju cy
Ha IEMITAaHCKY YHUBEP3NUTET JOA3IIN U3 CBUX KpajeBa y
KojuMa cy xusenu Cp6ou.

Y BpeMe kapia je Jumutpuje Pagynosuh nocrao joxrop
MeUIIHe, HA TEPUTOPUjI JaHalIbe BojBofnHe, Kao 1 y
Cp6uju, TuMHaCTHKa 1 BeXXOarbe HICY ce IPOoNarupaim
Kao aKTVBHOCTM 3Ha4ajHe 3a JbYACKO 3hpasibe. To je yc-
nepuo Tek nocne 1850. ropune. Cnenbennun fp Pagyro-
Buha y Bojsopyau 6unu cy np Hopbhe Haromesnh (1821-
1887), np Papusoje Cumosuh (1858-1950), np Ypour Ya-
koBaiy (1898-1976) u xp ITerap [IBap (1890-1981) [12].
Becrt 0 mpomoBucamwy Jumnrpuja Pagynosnha y noxropa
MeauIHe objaBbeHa je y ,,CpOCKMM HapOfHUM HOBUHA-
Mma“ 1. mapta 1842. roguse [8]. Te HOBMHe U3nmasuie cy y
ITemty, a BUXOB ypegHUK 1 u3gasad 61o je np Teomop
ITaBnosuh.’ VisBopu 3a PagynosuheBy nucepranujy 6uia
Cy fiefla aHTUYKMX 7eKapa Xunokpara, Ilensyca, [anena

3 Teopop ITaBnosuh (1804-1854) 610 je mpBu cekpetap Maruiie cpric-
ke y HoBom Cagpy.

DOI: https://doi.org/10.2298/SARH171102061V

0BO Be)xOame MCajHNUX ITyTeBa Clafajy
TOBOp, AE€KIaMOBambe, IIeBalbe, CBUparbe
y oBOjHMLYY W prayTy” [14].

ITo cTunamy 3Bama JOKTOpa MemyLuHe, ip Jumurpuje
Papynouh je mokymrao fja yrosHa CpICKy jaBHOCT ca 3Ha-
YajeM IMMHACTUKe, BeXXOama 1 criopra [3]. ¥V mermranckom
»CepOCKOM HapOTHOM JIUCTY " 06jaBMO je WIAHAK Y YeTUpH
HAcTaBKa IOJ, HACJIOBOM ,,J/lekapcka rumHacTuka“ [15].
Ty wraHIy 6MIM Cy 3aCHOBaHM Ha MOjeAMHVIM JeIOBUMA
EroBe TOKTOPCKe AMcepTaLyje.

ITpBu meo Papgynosuheor yranka mraMmaH je y ,Cep06-
CKOM HapOffHOM JIUCTY 26. jyna 1842. ropune [16]. Y memy
cy Onmmmnyjcke Urpe M O/MMIIM3aM IIPBY ITyT IIOMEHYTY Ha
IIpocTopuMa Ha KojuMa cy xxusenu Cpou. Y yBoay je naT
KpaTak IIperye] TeJleCHOT BexkOama Koy [pka u Pumpana.
ITomeny TenecHux Bexx6y usBpiIno je 1o faneny (129-200.
H. e.), I03HATOM PUMCKOM JIeKapy 1 ¢puo30¢y IpuKor mo-
pexna. YmaHax je ynoTmymeH nuTaTiMa Xunokpara, Lern-
3yca, [ajieHa U Ipyrux cTapyux U 3HaYajHMX JIeKapa, a I10-
ey TenecHuX Bexx6u ap Pagynosuh je usBpumo cnenehn
Jana u I'yremytca (Gymnastik fiir d. Jugend 1801.-Deutsche
Turnkunst 1816). Pagynosuh ce y pany 6aBu nekapckom
TMMHACTMKOM KOja ce 3aCHUBA Ha TeJIeCHUM BexkOaMa 3a
meny (,Iefarolka (Jlekapcka) MeMIMHCKa TYMHACTHKA )
U TUMHACTUKOM OfipaciuX (,'MMHACTUKOM 32 Ofjpacie’).
ITpenopyuno je fa ce felra 6aBe IMMHACTUKOM Off CBOje
npBe ropuHe. ,,bynyhu ga ce uamehy tpehe n mecre rogune
feTeTa KpeTame BEeroBUX HOT'Y U PYKY JocTa yTBphyje,
TMMHACTHKA Y TO ;o6 Tpeda TeXNTH, i ce HedMjy WIAHIY
nokperyma nokpehy* [15]. Y geny wianaka koju ce ofHOCH
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Ha Be>XOame OJpacilX HapO4YNTo je UCTULIA0 Ja MHTEH-
3UTET U TeXVHA CBaKe Be>kOe Mopajy Outy npunarohenn
Te/leCHMM MOTyhHOCTMMa NojeAMHIIA.

[Mocnenmn YIaHaK O CIIOPTCKOj MeguUMHY Ap JuMu-
Tpuje Pagynosuh o6jaBuo je y ,,CepOckoM HapofHOM
mucty” 20. aBrycra 1842. roguse [14].

ITo saBpureTky crynuja, Iumutpuje Pagynosuh je ymy-
TVO MOJIOY emycKony BpuiaykoM Jocudy Pajaunhy na ra
IIPeIOPy4M BIACTUMA KaKko Ou 6110 MMeHOBaH 3a (pusuKa
(rpapcxor nexapa) y benoj Lipksu [2]. Huje mosHaTo ga mu
je Pajaunh npenopyuno Pagynosnha Bractuma miu Huje.
MebhyTnm, Pagynosuh je oktobpa 1842. romuae mogHeo
Mor0y 3a fobujare TO3BOJIe 3a IPUBATHY Ipakcy y Ilan-
4eBy. Y 10j je HaBeo fia je 1o 06pa3oBaby JOKTOP Mefu-
LYIHE JI MarkcTap MopoanbCcTBa (6abudnyka). lo3Bomny 3a
pan mobuo je op Tenepanne komange 21. nenembpa 1842.
ropuHe [17]. buo je npsu nexap axyuep y ITanyesy. Meby-
TUM, 29. gereMObpa ucte rogyHe Pagynosuh je mpexo maH-
4eBaYKOI MarucTpara yIyTuo Mondy JJBopckoM paTHOM
caBeTy y beuy fa 6yze ocTaB/beH Ha yIIPaXKbeHO MeCTO
7eKapa y 3eMYHCKOM KOHTYMally. 3a UICTO MeCTO Cy KOHKY-
pucare 1 merose Konere u3 ITanuesa — np Ilerposuh u mp
Konaposuh, anu nyjenna Monba Hije yBaxkeHa, I1a Cy CBa
Tpojulia ocTana jja )xuse u pafie y [Tanueny. CBoj XUBOT
np Jumutpuje Pagynosuh moceeTno je mpuBarHoj nekap-
CKOj IIpaKcy, TMHEKOJIOTHj! U aKyIIepCTBY. Benmky Hanop
je y/marao y sfgpaBcTeBHO 00pa3oBame MajKu fja Ou cBOjy
fely opusane Ha IpaBy HauMH. bro je capagHuk nmmcra
»3UM3eneH , Koju je usnasuo y Cyboruuu. fogune 1848.
y TOM 4acOIUCY je 00jaB/beH HEroB YWiIaHaK I10j, HACTIO-
BOM ,,O morpemrkama u Ipa3HoBepuIiamMa Ipy HETOBamby
Iele®, KOji je mTaMnaH y okBupy HapopnHor nexapckor
kajneHpapa [18]. Kanenpapu cy y To BpeMe cMaTpaHu 3a
HajBaXHUjy KIBUTY KOjy Hapox Tpeba fja unra. YmaHak
np Papynosuha 6mo je mome/peH Ha ocaM LieMHa ca cle-
nehum HacnoBuMa: ,,[leTe He Tpeba gaTy Mary, JOKIIE ce
He KpcTy, jep he mpoxpppuso 6ury; lto npe MaTn Ho-
BopoDheHo fieTe o/by6M, TMMe he ra Bullle BONeTH, HUTK
he my ce uxakso 370 forogury; He Bama feny y HOBO,
HEro y CTapoM Mecelly OfOUTH, jep Y HOBOM MecCelly Ofi-
6ujeHa fera-3mo u cropo pacty!; lete He Tpeba y sumy,
KaJia CHer 3eM/by IIOKPMBa, 0f0uTH, jep he pano ocemeTy;
Jete no Tpehe roguHe MHOTO pasyMHuje 61Ba Off JPyror;
Jlere mmabe ox ropyHe, He Bajba [ja y OITIEHATIO TIIEfia, jep
he xacuuje ocneneru u nonyznery; Jete mysehu He Baspa
mpexopaunty, jep Hehe fo6po pacty; He Baspa y ormene
maHe (hundstage) KpB IIyCTaTH, HUTY CPEACTBO 3a CTONU-
Iy Y3eTH, jep Ko To 4yHM nonyan‘. CBOjUM WiaHIuMa
HaCTOjao je Jja y CPIICKOM Hapojy pasBije CBECT O 3Ha-
Yajy JleKapa ¥ yKake Ha HeloCTaTKe U CTaboCTy BUAApa.
O mpo6nemy Buaapa uspectuo je JJupexunjy mradHor
nexapcTBa 1852. rogmue. [Jo6mo je onrosop fa je y obma-
ctu Ipanniie BUumapuMa J03BO/bEH Paf, 1 Jla TEK Y CIy4ajy
TELIKVX Y KOMIUIVKOBaHMX 00/IeCTy OHM MMajy 06aBe3y fia
ce 3a caBeT 0OpaTe AUIUIOMUPAHUM JOKTOPUMA MEAMIVIHE
[2]. MebyTum, nekapu y Cpbuju, 3a pasiuxy of Komera y
Ayctpuju, 6umy ¢y Iy>KHHU fia TprjaBe HafipyyeKape Biac-
TIMa, jep je mpobyeM HafpuiekapcrBa y Cpouju 61o pery-
nucaH HacraBneHnjama 3a OKpy»xHe nekape 1 Gpusnkyce.
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Cnuka 9. MoBesba noyacHor rpahaHuHa rpaga Manuyesa n3 1850.
rofuHe; ictopujckn apxus y MaHuesy, 36upka npodecopa Hhopha
MueaHosuha, 1

Figure 9. Muniment of the honorary citizen of the town of Pancevo
from 1850; Historical Archive in Pan¢evo, Collection of Professor Dorde
Zivanovi¢, F1

Hesetor anmpuna 1850. roguHe IeHepanHa koMaHza
n3 TemmmBapa 1mocana je maHYeBadYKOM MarucTpary
obaBellTeme Ja je MaHYeBauKy nekap gp Jumurpuje
Papynosuh mocras/beH 3a KOMyHUTETCKOT (pU3MKyca Ha
ynpaxmeHo Mecto y Cpemckum Kaprnosunma. Marucrpa-
TY je HasokeHo ja Pamynosuha o6aBecT o merosom I1o-
CTaB/balby Ha MeCTO AP>KaBHOT (pusmkyca (cmyxbeHnka)
1 0 obaBe3N a IOJIOXKY 3aK/IeTBY. Taj Ha/loT MarucTpar je
M3BPLINO U allpyIa UK Maja McTe TofuHe gp Jumutpuje
Panynosuh je mpelrao Ha HOBY Iy>KHOCT [2]. 360r maxme
KO0jy je mocsehmuBao o6onenuma u cBoje CTpy4HOCTH,
1850. rogune usabpaH je 3a moyacHor rpahanuna Ilan-
4eBa. Y IOBe/bY KOjY je TOM IPUINKOM SOOMO HaBefIeHO
je ;a je ,TOKOM CBOT CeMOTO[MIII-Er pajia Kao MpaK-
TUYHM JIeKap, CBOjOM XyMaHOLINy cTeKao MOLITOBabe
y oBoM KomyHurety" [2] (Cnuxka 9). Mehyrum, nomro
je y BpeMe fobujama Te nmose/be Beh 6110 Ha Ty>KHOCTH ¥
Cpemckum KaprnoBiyMma, oHa My je ypydeHa y TOM I'pa-
ny. OBo npusHame yKasyje Ha To fa je fp Jumurpuje
Papynosuh octaBuo noce6an Tpar y ITangesy. Ilpe mera
Kao HMU MOCJIe heTa HUjeflaH JieKap Huje II0CTao movac-
Hu rpabanun ITaHueBa, naxo je ekapa Ha CIy>)XOU Y TOM
rpagy 6110 MHOTO.
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O JINYHOCTU AP AMMUTPUJA PAAYNIOBURA

Ip Papgynosuh je ocum 3a MegyuMHy 610 TalTeHTOBAH U
3a Icarbe M PeTOpUKY. buo je ayTop Hekonmko mecama
y HeceTeply, HacTanux y nepuopy of 1833. no 1835. Ca
rpynom maagux byau y [langesy je 1843. mokymao ma
OpraHusyje MO30PMIIHY APY>KUHY Koja 61 aBasa Ipep-
CTaBe Ha CpIICKOM je3uky [19]. Tonyue 1847. Benyao ce ca
Jemucaserom Puctih, hepkoM yriegHor 6eoLpKBaHCKOT
tproeua Xpucroga Puctuha. Y Tom 6paky uMao je jenHo
JieTe, KOje HUje KUBEJIO IyTo. YOP30 MoC/Ie CMPTH fieTeTa
yMpra je 1 ieroBa dkeHa (mocre 1850. ropune). ITocre Tora,
np Ivmmprje Papynosuh 6o je mormyso moceehen cBom
nociy. ITocne cefaM rofyHa XUBOTA U IIPeJaHoOr paja y
ITanyesy, npemao je y Cpemcke Kapnosie, y kojuma je,
Kao rpancky GpUsMK, pafuo 1o Kpaja xxusota [20] (Cruka
10). IlIxoncke 1860/61. rogune 6110 je n3abpaH 3a WiaHa
ITarponara Kapnopauke ruMHasuje, Koji je yrpaB/bao IMM-
HasujoM Iof okpubeM CpIICKe IpaBOCTaBHe LpkBse. JIp
Hwmurpuje Pagynosuh 6mo je wran Ilarponara go cmpTi,
14. anpua 1865. ronuHe (10 jymjaHcKoM KaneHnapy) [21].
Y Hekporory o6jaB/beHOM y MUCTY »,Hampengax® 1865. ro-
[VHE 3aIJICaHO je: ,OIleT MMajoCMO >KaJIOCHY TYXKHOCT, id
BEJIMIKOT YOBeKa 13 Hallle CpefiHe [0 Ipajia JOIPaTIMO; TO
6ewe ap Jumurpuje Pagynosnh Bapomky Gusmk 1 wiaH
TMMHa3MjcKor marpoHara. CripoBof 6ellle CBeYaH M Jiell,
Kao IITO I'a 1 IOKOjHUK 3aC/Iy)KYyje, YMHOMpIKallle MIOTH
CBEIITEHNIIN ca TPU apXMMaHJpUTA Ha Yely U caM CB.
[TaTpujapx mpu omeny 610 1 04UTAO jeBaHDerbe 1 MOJINT-
Be. Tom npumukoM I. ITporocunhennh Teogan XKuskosuh
M3TOBOPY JIeIly HaArpOOHY Oecefly y BELITOM CIOTY IYHY
cagpxxmHe 1 ocehama, 113a mbera Mpo4nTao je mpodecop
CrojaHoBuh ITOKOjHMKOB XMBOIIVIC; CBa FOCIIOAA BapOIIKa
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ca Lje/IVIM OTMeHUM IpahaHCTBOM ¥ TOMIJIOM OCTAJIOT CTa-
HOBHMIITBA Kao ¥ MHOTa rocrnopa u3 Bapannua u Hosor
Capia crekolile ce, la yMp/IOM IIOC/IElibY TIOLITY yunHe. Y
npyry Pagynosuhy usry6mo je Halle MeCTO IIOLITEHOT 1
yecTuTOr rpahaHyHa 1 lekapa, LITO Ce I10 OIILITO]j XKaTOCTH
3a BIMe Hajbosbe BuaM. IlaTpoHaT rMMHa3UjcKy U3ry6mo
je YIaHa, KOji je HaCTOjao OKO CBOTa 3Barba, OJINKOBAO Ce
ToOpYM cplieM 1 caBecHyLIhy 1 6110 IPUMUMB 3a M3UCKU-
Bame Hanpenyjyher Bpemena. ITokojHuk je y miabe foba
CBOj Paj] ! Ha KIbJDKEBHOM I10JbY, WIAHAKA IETrOBMX OWJIO je
y ITaBnoBrheBom CpOCKOM HapOHOM JIUCTY, Y 3MM3eTIeHy
uth. Jlaka My 3emM/ba U BelmKo xBanal® [22].
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SUMMARY

In the historiography of Serbian medicine, there is little data
on the life and work of Dr. Dimitrije Radulovi¢. He belonged
to the first generation of Serbian doctors of the 19th century.
He was born in 1814, in Bela Crkva, completed his studies of
medicine in Pest, where he received his title Doctor of Medicine.
After Pest, he went to Vienna, where he specialized in obstetrics.
Among Serbs, he was the author of the first work in the field
which we today call sports medicine. With this work, as well as
with his later work, he established important foundations of
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sports medicine among the Serbian people. He was the first to
write about the importance of physical exercise and the impact
of different sports on the physical development of children,
adolescents, and adults, thus contributing to the definition of
optimal physical activity and hygienic-dietary regimes. His goal
was to preserve and improve health, i.e. to improve the preven-
tion and curative of various diseases and injuries, as well as the
rehabilitation of patients.

Keywords: medicine; sports medicine; scholarship; Tekelijanum;
obstetrics
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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-
KoBamwe. PagoBu o6jaBbenu y CA ce He XOHOpapuy.
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 06jaBipyjy cnenehe kateropuje pajoBa: YBOSHUIN,
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 n gpyru npunosu. OpUTMHATHYU PafoBM,
IpeTXOfIHA 1 KPaTKa CaoMIITeha, IpUKa3y 60/IecHIKa I
CITydajeBa, BUICO-4IAHIIN, CTIMKe U3 KIIVHIIKe MeUIVIHE,
IperefHN PaloBM M aKTyeTHe TeMe, TyOInKyjy 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. Og 1. janyapa 2019. ronuse cBu
PYKOIIICH TIOfIBpTaBajy ce IpoBepy Ha IIarujapusam/
ayromnarujapusam npexo SClndeks Assistant — Cross
Check (iThenticate). PafoBu Koz Kojux ce HoKaxke ILIa-
rujapusam/ayTorarujapusam 6uhe ongbujenu, a ayTopu
CaHKIIMOHVICAHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpannum pykonmca
Tpeba HaBecTu crnefehe: HacnoB pasa 6e3 ckpahennua;
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, IpeTX0JHO 1 KPaTKO
CaoTIIITelbe, Mperef IMTepaType, MpUKa3s crydaja (6omec-
HIKa), paji U3 UCTOpMje MeIUIIVHE, aKTYeTHy TeMY, paj 3a
PYOPUKY jesuK MefyLIMHe U paf 3a IPaKCy, Ha APYTOj 110
peny CTpaHMIM JOKYMeHTa Tpeba MIPUIOKNUTH CaKeTaK
pazma ob6uma 100-250 peun. 3a opUrnHaIHe pajjoBe, IPeT-
XOJITHO M KPaTKO CAOIIITebe, IPeryieffHe PajloBe, CaXKeTak
Tpeba fa uMa cnenehy cTpykrypy: Yeon/Iws panma, Meto-
fie pafia, PesynraTu, 3ak/bydak; CBakiu Off HaBeJJeHNX CerT-
MeHaTa IICaT Kao MocebaH Imacyc Koju Imounmbe 60710-
BaHOM peun. HaBecTn HajBaykHMje pesynTaTe (HyMepiiKe
BPEHOCTH) CTAaTUCTUYKe aHA/M3€e I HUBO 3HAYajHOCTL.
3ak/bydak He cMe OMTM yOIIIITeH, Beh Mopa OMTY JMpPEKT-
HO TIOBE€3aH Ca pe3y/aTaTuMa pajia. 3a Ipukase 6omecHnKa
cakeTak Tpeba fa uma crefiehe nenose: YBop (Y moCienmoj
PEYeHNIIN HaBeCTH IWb), [Ipukas 6omecHnka, 3ak/byJak;
cerMeHTe Takobe mucaTu Kao mocebaH macyc Kojy Mounmbe
6ommoBaHOM peunt. 3a ocTazie TUIIOBE PafjoBa CasKeTak
HeMa Ioce6Hy 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
3aMEHUTY TUM HasMBOM. YKOJMKO je pajjy LeIOCTH 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 mognacmose: Yop (Lnsb paga HaBeccTH
Kao IIOC/Ief by acyc YBona), Merogne pana, Pesynraruy,
Huckycuja, 3akmbyyak, JIuteparypa. [Ipernen nureparype
41He: YBOJI, OfiroBapajyhm nmogHacnosy, 3akbydax, JIn-
Teparypa. [IppouMeHOBaHM ayTOp MeTaaHa/IM3e U TIpe-
I7IeTHOT pajia MOpa Ja Haefle 6ap meT ayTonuTara (Kao
ayTOp WM KOAyTOp) pafioBa MTyOIMKOBaHUX Y YaCOICUMA
¢ petiensujom. KoayTopu, yKOIMKO UX MMa, MOPajy fia Ha-
Befly 6ap jeflaH ayTOIMTAT pajjoBa Takole my6nMKoBaHNX
y Jacomcuma ¢ pereHsnjoM. IIpukas cmydaja umm 6omec-
HyKa ynHe: Yoy, (Llnsb paa HaBeCTH Kao IIOCTeN I Tacyc
YBopa), [Ipuxas 6onecHnka, [lnckycuja, JInteparypa. He
Tpeba KOPUCTUTHU MMeHa 60/IeCHNKA, MHUIMjale, HUTH
6pojeBe ucTopuja 60IECTH, HAPOUUTO Y WIYCTpaLjaMa.
ITprkasy 6onecHNKa He CMejy MMaTy BUIIE Off TIeT ayTopa.

ITpunore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTU Ha
Kpaj PYKOIINCa, @ Y CAMOM Tey TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfTHOCK Ha fiaTu Ipuior. Kpajia mosuiuja
npunora 6uhe oxpebena y Toxy npunpeme pajga 3a ny6-
NUKOBame.

CKPAREHMIE. KoprctuTu camMo Kajia je HEOIXOIHO,
U TO 32 BeOMa JIyrayKe Ha3VBe XeMUjCKUX jeUEberba, Off-
HOCHO HasuBe Koju Cy Kao ckpahenurie Beh mpemosHat/pu-
Bu (crangappHe ckpahenure, xao Hnp. [JHK, cuna, XVB,
ATTI). 3a cBaky cKkpaheHMIly IyH TepMUH Tpeba HaBeCTH
PV IPBOM HaBODemY Y TEKCTY, CeM aKo HMje CTaHapfHa
jemmamIa Mepe. He kopuctutn ckpahenniie y Hacnosy.
V36eraBatyt kopuirhemwe ckpaheHnna y caxxeTky, amy ako
CY HEOIIXOfIHe, CBaKy cKpaheHmIly 06jacHITY Ipy TPBOM
HaBoDemy y TeKCTy.

JEOVIMATHU BPOJEBIL. V TeKcTy pafa Ha €HITIECKOM
jesuky, y Tabenama, Ha TpadMKOHMMA ¥ IPYTUM TIPUTIO-
3MMa JelMaHe OpojeBe MUcaTy ca TaykoM (Hmp. 12.5
* 3.8), a y TeKCTYy Ha CPIICKOM je3UKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3a0Kpy>XuTu Ha
jenHy genyMary.

JEOVUHWIE MEPA. [ly>xuHy, BUCUHY, TeXKMHY U 3a1pe-
MVHY U3paKaBaTV y MeTPUYKIM jeAVHMIIaMa (MeTap — 11,
kuorpam (rpam) — kg (g), miarap — ) Wy BUXOBUM JeJo-
BuMa. Temmeparypy uspaxasaru y cterrennMa Iensujyca
(°C), xomuuHy cyncraHie y Monuma (mol), a mpurucax
KpBM y MUIMMeTpPUMa XUBKHOT cTyba (mm Hg). Cse
pesynTare XeMaTONONIKNX, KITMHIIKNX ¥ OMOXeMMjCKIX
Meperba HaBOLUTHU Y MeTPUUIKOM CHCTeMy npema Meby-
HapofHOM cucTeMy jepuunna (SI).
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OBMM PAJTOBA. IJenokynHu pyKonmuc pajia KOju YnHe
- 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-
7e. YKOJIVMKO je PYKOIMC Ha CPIICKOM je3VIKY, TPUIOKUTI
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 cxeMl Tpeba 06jacCHNTI y TereHAN UCIIOf, cXeMe. YKO-
JIVKO je PYKOIIIC Ha CPIICKOM je31KY, IIPUIOXKIUTI Ha3uBe
cxeMa I JIereHAly Ha 00a je3uka.

3AXBAJTHUIIA. HaBecTu cBe capajiHVKe KOji Cy IOIpPH-
HeJNM CTBapamy pajia a He MCIYbaBajy Mepiiia 3a ayTop-
CTBO, Kao0 LITO €y 0cobe Koje 06e36ehyjy TexHUUKY 1o-
Moh, ToMOh y Imcamy pajia MM PyKoBOJie Ofie/berbeM Koje
o6e36ebhyje ommury moppuky. uHaHCKjCKa 1 MaTepyjaTHa
nomoh, y 067Ky CIIOH30pCTBa, CTUIIEH M)A, TTOK/IOHA,
olpeMe, IeKOBa U IpyTo, Tpebda Takobe fa Oyae HaBemeHa.

JIMTEPATYPA. Cnucax pedepeHIy je ORTOBOPHOCT ay-
TOpa, a HUTUPAHY WIAaHIM Tpeba fja Oyy TaKko MpUCTy-
MavHM YnTaonyMa yaconuca. Crora y3 caky pedepeHiy
ob6ase3Ho Tpeba HaBecTyt DOI 6poj WwiaHKa (jenMHCTBEHY
HIICKY KapakTepa Koja My je gomerbeHa) 1 PMID 6poj yko-
JIMKO je WIaHaK MHAeKcupaH y 6asy PubMed/MEDLINE.

Pedepeniie HymepucaTu pefHUM aparnckum 6pojeBrmMa
IpeMa pefocelly HaBohema y TekcTy. bpoj pedepeHnru
He 611 Tpebano fa Oyne Behu ox 30, ocuM y mmperieny -
TepaType, y KojeM je 103BO/beHO fa ux Oyzme fo 50, uy
MeTaaHajusM, Ie UX je fo3BobeHo fo 100. bpoj nuTn-
PaHMX OPUTMHATHUX pafoBa Mopa 6Ty HajMame 80%
oJI yKyIIHOT 6poja pedepeHIu, 0fHOCHO 6poj uuTupa-
HUX KIbUTA, [IOI/IaB/ba y KIbMTaMa ¥ IIpereHMX YIaHaKa
Mamy off 20%. Ykonuko ce fomahe MoHorpadcke my6mm-



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

Kallyje ¥ WIAHIY MOTY YBPCTUTH Y pedepeHLIie, ayTopu
Cy AY>KHM fa ux untupajy. Behnua nurupannx naydunx
YlaHakKa He 61 Tpebano fa 6yne ctapuja of IeT rofu-
Ha. Huje 03BO/beHO IVTHpabe ancTpakaTa. YKOIMKO je
OUTHO KOMEHTAPUCATH pesy/Tare KOji Cy MyO/IMKOBaHN
CaMo y BIJIY QIICTPAKTa, HEOIIXOJHO je TO HaBECTU Y CAMOM
TeKCTy paja. Pedepeniie wianaka Koju cy npuxsahenn
3a LITaMIIY, a1 jOILI HICY 06jaB/beHN, Tpeba 03HAYUTI
ca in press ¥ IPUIOKUTI JOKA3 O IIPUXBaTarby pajia 3a
o0jaB/buBatbe.

Pedepente ce nutnpajy nmpema Bankysepckom ctumy
(yHudopMmcaHNM 3aXTeBMMa 3a PYKOIIVICE KOjI ce Ipe-
Hajy 6MoMemVIIIMHCKUM YacOIMCUMa), KOjU je YCIIOCTaBMO
MebhyHapogHy KOMIUTET ypeJHIMKa MeANIIMHCKUX Jaco-
muca (http://www.icmje.org), unju dopmat kopucte U.S.
National Library of Medicine n 6a3e Hay4yHuUX my6nuKa-
nyja. [Tpumepe HaBohema mybnukanuja (41aHaka, Kibura
U IPYTUX MOHOTpaduja, eleKTPOHCKOT, Heo0jaB/beHoT I
Ipyror 06jaB/beHOT MaTepujaia) MOry ce mpoHahu Ha MH-
TepHeT-cTpaHuuu http://www.nlm.nih.gov/bsd/uniform_
requirements.html. IIpunukoM HaBobemwa nmureparype
BeoMa je BayKHO IIPUAP)KaBaTU ce IOMEHYTOT CTaHAaP/a,
jep je To jemaH Off HajOUTHMjUX PaKTOpa 3a MHIEKCUPabe
IPUIVKOM KTacuyKaIije HayYHIX 4acOMca.

ITPOIIPATHO IIMCMO (SUBMISSION LETTER). V3
pyKorc 06aBesHO IPUIOXKIUTHU 06pasary Koju Cy MOTIIN-
CaJIy CBU ayTOPH, a KOju Caip>ku: 1) usjaBy #a paj mper-
XOJIHO HUje My6IMKOBaH U Jja HUje UCTOBPEMEHO MOfHET
3a 00jaB/bMBaIbe Y HEKOM JIPYIOM YacoIINCY, 2) U3jaBy ja
CY PYKOIIIC IIPOYUTAIIY ¥ OFOOPIIN CBU ay TOPY KOjU UC-
IyHaBajy MepuiIa ayTopCTBa, M 3) KOHTAKT MOJJATKe CBUX
ayropay pany (agpece, uMejn agpece, TenedoHe UTH.).
brmanko obpasary Tpeba mpeyseT ca MHTepHET-CTPaHNUIle
vacomnuca (http://www.srpskiarhiv.rs).

Taxobe je morpe6HO HOCTaBUTH KONMje CBUX HO3BOTIA
3a: peIpoAyKoBame MPeTXOfHO 06jaB/beHOT MaTepljaa,
ynorpeby mryctpanuja u o6jaBbuBarme nHbopManyja o
HO3HATIM JbYAMMA VI IMEHOBabe /by KOjU CY JOIIPH-
HeJIM M3pafiu paja.

YIAHAPUHA, ITPETIUTIATA 1 HAKHAJIA 3A Ob-
PATTY YTAHKA. [la 6u papn 610 o6jaB/beH y Yacomu-
cy Cpiicku apxue 3a yesnoKyiiHo 1eKapciiéo, CBU ayTOPU
KOju Cy jleKapy umu cromarosnosu us Cpbuje Mopajy 6uru
yraHOBY CPIICKOT JIeKapCKOT ApYIITBa (Y CKIafy ca uia-
HoM 6. Craryra JIpymTBa) 1 IpeTIVIATHUIIM HAa YaCOMIC
3a TOIMHY Y KOjoj ce pajj pefjaje YpeHNIITBY, UK U3-
MUPUTY HaKHaAy 3a o6pany wianaka (Article Processing
Charge) y naHocy of 3.000 gunapa. AyTopu 1 KOayTopu 13
MHOCTPAHCTBA Cy Y 00aBe3N fa IlaTe HAKHATY 3a 06pany
unaHaka (Article Processing Charge) y usHocy of 35 eBpa.
Ynmara y jefHoOj Ka/leHAapcKoj TofuMHY 00yXBaTa U CBe

HapeJHe, eBeHTya/IHe WIAHKeE, [I0C/IaTe Ha pasMarparme y
T0j rouHu. CBU ayTOPM KOji II/IaTe OBY HAKHA[Y MOTY,
YKOJIUKO TO XeJle, ja IIPUMajy LITaMIIaHO U3Jjalbe 4aco-
muca. Tpeba HalOMeHyTH [ja OBa yIIIaTa Hije rapaHiuja
ma he pap 6utn npuxsaheH u o6jaBmwen y Cpiickom apxu-
8y 3a yenokyiino nexapciieo. Obasesa mwahama HakHage
3a 00pajy YWIaHKa He OFHOCH Ce Ha CTY[eHTe OCHOBHUX
CTy[ija 11 Ha MpeTIUIATHIKE Ha YaCOIINC.

YcraHoBe (IpaBHa MHUIIa) He MOTY ITPEKO CBOje IMpeTIUIaTe
Jla VICITyHe 0Baj /0B ayTopa (($13ndKor muia). Y3 pyko-
mnc paga Tpeba JOCTaBUTH KOIMje YIIATHMIIA 32 Y4IaHa-
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 160
TPOLIKOBA W/IJ TPOIIKOBE y LIJIMHU OHUX ayTopa Koju
HuCY 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 e1eKTPOHCKY 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

Ypeauumrso yaconyca ,,CprcKu apxus 3a IeTOKYITHO
eKapcTBO
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11000 beorpap

Cpbuja
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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.



INSTRUCTIONS FOR AUTHORS

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
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