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ApyuITBa OCHOBaH 1872. rofmue, y KojeM ce 06jaB/byjy pafjoBI YIaHOBA

CpIicKoT /IeKapCKOT APYINTBA, IPETIIATHIKA YaCOIMCA U 4IaHOBA IPYTUX
ApyLITaBa MEAMIIMHCKIUX ¥ CPOJHUX CTpyKa. Yacomuc objaBibyje: opurnHamHe
pajioBe, CAOIIITE A, IPUKase 60eCHNKA, IIPErTIefie IUTePATyPe, AKTyeTHe TeMe,
PajioBe U3 UCTOpHUje MeULIMHE, PalOBE 32 IIPAKCY, PaJiOBe KOji Ce OJIHOCE Ha je3nK
MeZIMIHe, PajjoBe 13 MeIUIMHCKe eTHKe (KTMHIYKA eTHKA, eTHKA ITyOIMKOBamba,
PerynaTopHyu CTaHAPAM Y MEAUIIVHN), U3BEIITaje C KOHIPpeca I CTPYYHMX CacTa-
Haka, CTpyYHe BeCTH, IIPVKa3se Kibura u gomuce 3a pyopuke Cehame, In memoriam
u Promemoria, Kao ¥ KOMeHTape 1 MICMa YPeTHUIITBY.

CBu pyKOmucy Koju ce pa3Marpajy 3a mraminame y ,CpICcKoM apXuBy 3a Ije-
JIOKYITHO JIEKapCTBO“ He MOTY JIa Ce IIOJHeCy WK fja Oy/ly pasMaTpaHi 3a my6mm-
KOBaIbe Ha IPyTuM MecTuMa. PajioBy He cMejy fa Oy/y MPeTXOJHO WTaMIIAHM Ha
ApyTM MecTMa (HeMMUYHO WIH Y TIOTITYHOCTH).

Ipucnem pyxonuc Ypehusauku on6op 1mabe pelieH3eHTIMA Pajyu CTPyYHe
TpoleHe. YKOMMKO PeLieH3eHTH IPeIoKe U3MeHe UM IONYHe, KOIMja perieHsuje
ce JoCTaB/ba ayTOPy € MOZIGOM JIa yHece TpakeHe M3MeHe Y TeKCT paja Win fia
apryMeHTOBaHO 00PA3/IOXKI CBOje HeC/marame ¢ npumenbama perjensenta. Konauny
OJUTYKY O IPUXBaTakby pajia 3a IITAMITy JOHOCK I/TABHY ¥ OJITOBOPHM yPETHMUK.

3a o6jaB/bene pazjoe ce He ucIUahiyje XoHOpap, a ayTOpCKa IIpaBa ce IpeHoce
Ha 13fjaBava. Pykomcu u mpumosu ce He Bpahajy. 3a perpoayKIjijy 1y HOHOBHO
00jaB/bUBaIbe HEKOT CETMEHTA Pajia Iy OIMKOBAHOT Y ,, CPIICKOM apXUBY  HEOIIXOHA
jé carlacHOCT u3JiaBaya.

PajioBu ce mTaMIIajy Ha €HITIECKOM j€3MKY Ca KPaTKIM CaipXKajeM Ha eHITIECKOM
U CPIICKOM je3MKY, OJJHOCHO Ha CPIICKOM je3UKy, NMpMINIioM, ca KpaTKuM cajp-
KajeM Ha CPIICKOM I eHITIECKOM je3VKY.

AyTopu IPUXBaTajy IOTIYHY OATOBOPHOCT 32 TAYHOCT 1I€/IOKYIIHOT CafipKaja
pyxornuca. Marepujan my6muKaiiuje mpeficTaB/ba MUILI/bEIbe Ay TOPA U HITje HYXKHO
onpas Muiberba Cprickor ekapckor apymTsa. C 0631poM Ha 6ps Halpesak Me-
JMIMHCKe Hay4YHe 06/1acTy, KOPUCHUIM TPebha /la He3aBICHO IIPOLewbYjy MHpOopMa-
IMjy TIpe HETO IITO je KOPMCTe WM Ce Ha Iy 0C/ambajy. CPIICKO TeKapcKo APYIITBO,
ypenuuk mu Ypehusauku og6op ,Cprickor apxmsa 3a Lie/IOKYIIHO 1€KapCTBO“ He
HpUXBaTajy 6110 KaKBY OATOBOPHOCT 3a HABOJE Y PafioBuMa. PekaMHu MaTepujan
Tpeba a byfe y CKIay ¢ eTHIKNM (MeUIMHCKIM) ¥ IIPABHUM CTaHAapAuMa. Pe-
K/IaMHM MaTepujasl yK/bydeH y OBaj YacOIIC He TaPaHTYje KBa/IUTET MU BPETHOCT
OI7IAlIIEHOT POV3BOJIA, OFHOCHO TBPJitbe pou3Bobaya.

IogHeceHy PYKOIIIC IOAPasyMeBa fia je Iber0BO Iy O/IMKOBatbe 0X00PIO OAro-
BOPHM ayTOPUTET YCTAHOBE Y KOjOj je MCTpakuBare 06ap/beno. Vsnasay ce nehe
CMaTpaTy IPaBHO OATOBOPHIUM Y C/Iy4ajy IOAHOIIEHa G110 KaKBOT 3aXTeBa 3a
Kommensaiujy. Tpeba fja ce HaBely CBU M3BOPU (UHAHCHPaba Pajia.

Cpncxn ApXUB 32 LETIOKYITHO IeKapCTBO je yacomuc CpIICKOT IeKapCKOT
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EDITORIAL / YBOOAHUK

Intrauterine growth restriction:

Causes and consequences

Nedeljko Radlovi¢

Academy of Medical Sciences of the Serbian Medical Society, Belgrade, Serbia

The prenatal period of growth and develop-
ment represents a very delicate phase of life
exposed to numerous possible negative effects.
One of them is intrauterine growth restriction
(IUGR), also known as fetal growth restriction,
i.e. birth with body weight below the 10th per-
centile in relation to the corresponding ges-
tational age and sex [1]. The importance of
adequate prenatal nutrition according to this
optimal early development program was first
pointed out by an English epidemiologist David
Barker, less than three decades ago [2]. Namely,
he noted the high association of IUGR with the
occurrence of abdominal (visceral) obesity and
metabolic syndrome in adulthood, i. e. insulin
resistance, type II diabetes mellitus, and athero-
sclerosis and its consequences. Subsequently,
only the confirmation of the “Barker hypoth-
esis” in the narrow sense was followed by nu-
merous evidence regarding the extremely high
importance of early development programming
and other aspects of human health [3-7]. The
consequences of IUGR, as well as numerous
other negative phenomena, are based on spe-
cific epigenetic mechanisms, such as DNA
methylation, histone modification, and others,
which by modifying gene expression result in a
less functionally valuable and vulnerable phe-
notype [3, 6].

According to literature data, IUGR glo-
bally occurs with a prevalence of 3-10% [8].
The causes of this pathological phenomenon
are numerous, such as placental abruption or
abnormal insertion, maternal undernutrition,
cigarette smoking, arterial hypertension, renal
disease, anti-phospholipid syndrome, vitamin

D deficiency and drug abuse, fetal chromosom-
al/structural anomalies or chronic intrauterine
infection, and others [9-13].

In addition to the negative effects that occur
in the adult age, IUGR complicates more fre-
quent early postnatal problems such as asphyx-
ia, hypothermia, hypoglycemia, polycythemia,
and many more, when compared to their ges-
tational age corresponding counterpart [5, 6, 8,
14]. Also, children who are born small for gesta-
tional age (SGA) have a predisposition to accu-
mulation of fat mass, especially intra-abdominal
[8]. Therefore, rapid weight gain during infancy
of these children represents an additional risk
factor for the occurrence of metabolic syndrome
and its negative consequences in adult age [8].

The aforementioned facts point to the im-
portance of IUGR as a worldwide health prob-
lem [8]. Although there are conditions where
IUGR is an inevitable phenomenon, in many
cases it can be prevented [6]. Although due
to catch-up growth most of infants born SGA
reach their peers in longitudinal growth at the
age of two years, about 10% of them continue
to fall below the third percentile of height into
adulthood [8]. In order to eliminate additional
risk factors for the subsequent occurrence of
metabolic syndrome, it is important to point
out that the nutrition of these infants must be
focused on the prevention of obesity according
to which they are strongly predisposed [6, 8].

Papers published in this issue of the Serbian
Archives of Medicine deal with exclusive latest
knowledge and make a significant contribution
to clarifying these disorders, their early detec-
tion and treatment [15-19].
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SUMMARY

Introduction/Objective Minimal enteral nutrition (MEN) has an important stimulative effect on mor-
phological and functional development of gastrointestinal system in preterm infants.

The aim of this study was to assess effects of early introduced MEN on rate of achieving optimal enteral
nutritive intake and on body weight, body length, and head circumference gain in very low birth weight
(VLBW) premature infants.

Methods This prospective study included 45 VLBW newborns (1,010-1,450; 1,350 + 305 g), in 30 newborns
MEN was introduced within three days after birth, and in 15 newborns enteral intake was introduced after
five days due to hemodynamic and metabolic instability. Assessment of effect of early MEN introduction
on the rate of achieving optimal nutritive intake and gain in basic anthropometric parameters was based
on comparison with a group of subjects who had a delayed MEN introduction.

Results Subjects in which MEN was introduced early on had better weight gain (p < 0.05), reached
birth weight sooner (p < 0.05), and achieved optimal enteral intake much sooner (p < 0.05), compared
to subjects with delayed MEN introduction. The difference in body length gain and head circumference
gain was not significant.

Conclusion Early introduction of MEN has a significant positive effect on rate of body weight gain and
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on earlier achievement of optimal enteral intake in VLBW preterm infants.
Keywords: very low body weight infants; early minimal enteral nutrition; optimal nutritive intake

INTRODUCTION

With perinatal care improvements in the last
few decades, incidence of neonatal morbidity
and mortality has been significantly decreased.
Very important role goes to adequate nutrition
of these very vulnerable children, and its posi-
tive effects reflect not only on survival rate and
optimal growth and development, but on adult-
hood as well [1].

The development of gastrointestinal system
starts early in the intrauterine period and con-
tinues postnatally. Although highly immature,
morphologically and functionally, gastrointesti-
nal system partially meets, initially very poorly,
basic nutritive needs of premature infant. In a
very complex process of progressive postnatal
functional maturation of the gastrointestinal
system, early introduction of enteral feeding
has a key role as a physiological stimulus [1, 2].

During the 1980s, new tendencies arose ad-
vocating early initiation of enteral nutrition,
which led to the abandonment of long-standing
practice of delayed enteral feeding of premature

infants in intensive care units [1, 2]. Minimal
enteral nutrition (MEN) implies early intake of
primarily mother’s milk in small amounts (up
to 25 mL/kg/day) in premature infants [2]. This
kind of nutrition doesn’t primarily provide op-
timal nutritive balance in premature infants. Its
basic role is contained in trophic influence on
the immature gastrointestinal system, i.e. on the
development of process of food digestion and
absorption, coordination of motility, gastroin-
testinal hormone activity, and on preservation
of intestinal barrier integrity. In that manner
better feeding tolerance is achieved, as well as
faster postnatal growth and development, lower
incidence of sepsis and necrotizing enterocoli-
tis, and shorter hospitalization [2]. Nowadays,
this way of nutrition is generally accepted in
most neonatal intensive care units as an integral
part of treatment of premature infants [3].

The effects of early introduction of MEN
are assessed in regard to body weight (BW),
body length, head circumference, and rate of
achievement of optimal nutritive intake in very
low birthweight premature infants.
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METHODS

This prospective study included 45 very low birth weight
(VLBW) premature infants hospitalized at the Institute
for Neonatology, Belgrade, Serbia, since June 2012 un-
til September 2013. The subjects were divided into two
groups according to the time of MEN introduction: group
A, n =30, in which after establishing hemodynamic stabil-
ity, normal blood pressure, blood pH above 7.3 and FiO,
under 40%, MEN was introduced within three days after
birth; and group B, n = 15, in which MEN was introduced
5-10 days (average 6.07) after birth due to hemodynamic
and metabolic instability and/or meteorism (t = 0.02,
p < 0.05). Basic characteristics of both groups of subjects
are presented in Table 1. Distribution of subjects according
to sex was identical between groups. Group A had 14 male
subjects (46.7%) and 16 female subjects (53.3%), and group
B had seven male (46.7%) and eight (53.3%) female subjects.

The basic way of meeting nutritive needs in both group
of subjects during the first days of life was via parenteral
nutrition, while enteral feeding via nasogastric tube was
introduced according to the above mentioned criteria.
Enteral nutrition in all newborns was started with hu-
man milk, be it donor milk or mother’s milk. Daily intake
volume in the first five days was 25 mL/kg/day, and was
increased gradually according to feeding tolerance. When
enteral volume intake of 80 mL/kg/day was achieved, for-
tified human milk was introduced (FM 85 Nestle, Vevey,
Switzerland) in a dose of 5 g / 100 mL, and/or specialized
milk formula for premature infants (Mil PRE, Impamil
d.o.o., Belgrade, Serbia).

The following parameters were followed in all subjects:
daily gain in body weight, day of achieving birth weight,
weekly increase in body length and head circumference,
and day of achieving optimal enteral intake.

Table 1. Basic characteristics of subjects at birth (n = 45)

All data obtained during research was analyzed with
SPSS 10.0 for Windows software package. Both parametric
and non-parametric statistical tests were used to analyze
the data. Comparison of the two groups was done using
Student’s t-test and Mann-Whitney U-test, depending on
the data homogeneity. Comparison of data between more
than two groups was done with Kruskal-Wallis test. Sta-
tistical significance was set at p < 0.05.

RESULTS

Subjects with early introduced MEN (group A) compared
to subjects with delayed introduction of MEN (group B)
had a significantly better body weight gain (10.88 £ 3.25 g
vs. 7.73 + 1.85 g daily; t = 0.017, p < 0.05), and achieved
birth weight sooner (16.38 + 3.36 days vs. 21 + 7.16 days;
t=0.017, p < 0.05) (Figure 1). Also, group A subjects
achieved optimal enteral intake significantly sooner com-
pared to group B (25.7 £ 7.2 days vs. 28.33 £ 7.35 days;
t=0.021, p < 0.05) (Figure 2).

The difference in weekly gain in body length during the
observed period between subjects in group A (0.45-0.58;
0.51 £ 0.35 cm) and group B (0.45-0.53; 0.49 + 0.33 cm)
was not significant (t = 0.025, p > 0.05).

The difference in weekly head circumference gain be-
tween group A (0.46-0.67; 0.49 £ 0.21 cm) and group B
(0.44-0.53; 0.5 + 0.21 cm) during the observed period was
also not significant (t = 0.022, p > 0.05).

DISCUSSION

Because of its stimulating effect on morphological and
functional development of the gastrointestinal system,

- Group A (n=30) Group B (n=15)
Characteristics — —
Range (X £SD) Range (x +£SD)
Birth weight (g) 1,000-1,500 1,274.0 = 144.6 1,000-1,500 1,250+ 152.2
Gestational age (weeks) 26-32.5 295+ 1.6 27-31.5 29.0+1.2
Apgar score 1’ 1-8 49+19 2-8 553+19
Apgar score 5 2-8 59+1.5 4-8 63315
o 40
30
20 s
2\ w -
a g‘ 20
e 15
10
10
0 0
Group A Group B Group A Group B

Figure 1. Achievement of birth weight (day)

A:B; p <0.05
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Figure 2. Achievement of optimal nutrition intake (day)

A:B; p <0.05
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MEN introduced during the first 24-72 hours after birth
is also known in literature as ,trophic feeding“ [4]. Some
authors consider early introduction of MEN to be within
four days after birth [5].

In our subjects, MEN was introduced within the first 72
hours as advocated by most authors [4]. Amount of enteral
intake was also a problem in everyday work, because it
varied greatly between studies. Therefore, MEN was de-
fined as small volume enteral intake, up to 25 mL/kg/day,
or less than 20 kcal/kg/day [6]. MEN was introduced in
our subjects in accordance with the aforementioned rec-
ommendation.

Precondition for the initiation of MEN is clinical state
of a patient, his/her metabolic and hemodynamic stabil-
ity. Precaution should be taken in case of severe perinatal
asphyxia, sepsis, severe hemodynamic instability, absence
of end-diastolic flow, indomethacin therapy and hemody-
namically significant persistent ductus arteriosus, because
of possible necrotizing enterocolitis development [7]. Be-
fore enteral feeding was introduced in our subjects, their
mean arterial pressure was within reference range for body
weight and gestational age, there was no meteorism, and
pH value exceeded 7.3.

It is fully understood nowadays that MEN should be
initiated with mother’s milk, using colostrum whenever
possible [3]. Otherwise, when mother’s milk is not avail-
able, human donor milk from a milk bank is an optimal
choice [8]. Current tendencies show the need for establish-
ing human milk banks which should be the foundation of
nutritive support of premature infants and can contribute
greatly to lactation preservation [9]. It is general attitude
that mother’s milk, with appropriate supplementation,
represents the foundation of nutrition of preterm infants.
Unfortunately, in most cases, production of human milk
is inadequate or lactation is not established at all, in which
case nutrition with donor milk is appropriate choice [9,
10]. In all our subjects, MEN was conducted with human
donor milk, in which colostrum was used in five subjects.

The duration of MEN and further increase in volume
intake are also not precisely defined. There is a need for
a unique protocol considering increase in volume intake
which would have primarily practical role in everyday
neonatologist’s work [11]. In our subjects, MEN was
conducted over a period of days, with a volume of up to
25 mL/kg/day. After this time, an increase in volume in-
take was 15-20 mL/kg/day, adjusted to individual feeding
tolerance.

Measurements of body weight, body length, and head
circumference represent basic anthropometric indicators
of growth in the neonatal period. Skinfold thickness and
subscapular test are far less significant in neonatal clini-
cal practice, considering very small changes in neonates
[12]. Proper technique of measurement and adequately
trained personnel need to perform measurements in inter-
vals prescribed by the protocol or research methodology.
During this study, body weight was measured on digital
scales incorporated in incubators or on classic mechanical
scales (accuracy range + 5 g). The proper way of measuring

‘ DOI: https://doi.org/10.2298/SARH160205024M
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body length is by using a stadiometer, but depending on
the clinical state of a patient, various forms of adapted flex-
ible plastic-coated tape measure are used. The use of tape
measure made from impregnated unstretchable cloth is the
most optimal way of measuring head circumference [13].

The time of birth weight achievement is also an indi-
rect indicator of nutritive support, and it is three weeks in
VLBW preterm infants, but according to clinical condition
it can be even longer [14]. Our subjects in whom MEN was
introduced early on reach birth weight on day 17, which
is significantly shorter compared to day 21 in group with
delayed enteral nutrition (p < 0.05).

Body weight gain during intrauterine growth is about
15-20 g/kg/day, while postnatal growth of 10-20 g/kg/
day is considered to be appropriate [15]. Average body
weight gain in the group with early introduced MEN was
10.88 g/kg/day, which is significantly more compared to
7.73 g/kg/day in the group with delayed enteral intake
(p < 0.05).

Increase in body length and occipitofrontal head cir-
cumference of 0.9 cm per week is ideal, and represents a
goal of adequate nutritive support, although this value is
far lower and harder to reach in clinical practice. Moni-
toring of early postnatal growth through series of body
length measurements in preterm infants shows a value of
0.5-0.9 cm per week, and occipitofrontal head circumfer-
ence of 0.5-1.1 cm per week [16, 17, 18]. Average weekly
gain in body length in our subjects was 0.45-0.58 cm, and
in head circumference 0.46-0.67 cm. The conducted study
wasn't coherent considering the question of effect of mini-
mal enteral nutrition on short-term growth, while analysis
of long-term growth and its developmental effects was not
analyzed [19]. There is a need for new randomised stud-
ies that will include extremely low birth weight infants in
this research, as well as infants with intrauterine growth
restriction [20, 21].

CONCLUSION

Minimal enteral nutrition with human milk as an addition
to parenteral nutrition represent a very important practi-
cal approach in treatment of VLBW premature infants,
naturally stimulating the development of gastrointestinal
functions. Minimal enteral nutrition introduction within
72 hours compared to five or more days after birth signifi-
cantly contributes to the rate of body weight gain and to
earlier achievement of optimal nutritive intake, so it should
be practiced whenever possible.

NOTE

This paper is a part of a master’s thesis titled “Analysis
of the effect of minimal enteral nutrition on the growth
of very low birthweight premature infants,” defended on
February 18, 2014 at the School of Medicine, University
of Belgrade.
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YTUUaj paHe MMHMMaHE eHTepa/iHe UCXPaHE Ha PacT M 6P3MHY NOCTM3atba
ONTUMANIHOT HYTPUTUBHOT YHOCA NpeBpemeHo pol)eHe Aelie Beoma Masie TeNecHe

Mace

BecHa MapuHkosuh', Hneecka boxuHosuh-TMpekajcku', Munuua PankoBuh-Janesckn', 3opuvua Jenuh', BecHa Xajpapnawuh’,

Henemko Pagnosuh3#

"MHcTnTyT 33 HeoHaTonorujy, beorpag, Cpbuja;
2YHnBep3uTeTCKa Aedja KnuHuKa, beorpag, Cpbuja;

YHusep3uTet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja;

‘AKagemuja MegMLMHCKIX Hayka Cprnickor nekapckor apyLTea, beorpag, Cpbuja

YBoa/Uunmb MyHmanHa eHTepanHa ncxpana (MEW) uma 6utax
CTUMYNaTVBHM edeKaT Ha MOPdONOLKY 1 GYHKLMOHANHN pa3-
BOj raCTPOVIHTECTUHAJHOT CCTEMa KOZ, NMpeBpemMeHo poheHor
Jeterta.

Lnms paga 6una je npoueHa edpekata paHe MEW Ha 6p3uHe
NOCTV3akba ONTUMASTHOT EHTEPATHOT HYTPUTUBHOT YHOCA U PacT
TenecHe Mace, TeNlecHe fiy»KnHe 1 obuma rnaBe Kop npespeme-
HO poheHe feLie Beoma Mase TenecHe mace (BMTM).

MeTtoge paga lNpocnekTiBHOM CTyanjoMm je obyxBaheHo 45
HoBopoheHuaan BMTM (1.010-1.450; 1.350 £ 305 g), 30 Kop
Kojux je MEW 3anouet yHyTap Tpu AaHa no poheky 1 15 Kop
Kojuix je 360r XeMoAUHaMCKe 1 METaboNNYKe HeCTabUNHOCTM
€HTepasiHM YHOC 3arMoyeT HaKoH neT AaHa. MpoueHa edekTa
paHe MEW Ha 6p3uHY nocTr3ara ONTUManHOT HYyTPUTUBHOT
YHOCa 11 PacT OCHOBHVX aHTPOMOMETPUjCKIX NapameTapa 3a-
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CHUWBaHa je Ha nopeherby ca rpynom NCNUTaHNKa KOf Kojux je
€HTepasiH/ YHOC 3anoyeT KacHuje.

Pesynrtatm Vicnutanmum ca paHo 3anoyetom MEW y ogHocy
Ha OHe KOJ KOjuX je eHTepasiHa NCxXpaHa OANoxeHa cy 6osbe
HanpepoBanu y TenecHoj macy (p < 0,05), 6p>ke focT3anm no-
pohajHy TenecHy TexuHy (p < 0,05) 1 3HaTHO paHuje ycrnocTa-
B/baiv ONTUMaNHW eHTepanHu yHoc (p < 0,05), foK pa3nuka y
pacTy TenecHe pyxuHe 1 obuma rnaee n3mehy oBe fiBe rpyne
UCMUTaHUKa Huje 6una 3HayvajHa.

3aksbyuak PaHa MEW nma 3HaTaH no3uTtriBaH edekat Ha 6p3uHy
nopacTa TeflecHe TeXWHE 1 paHuje YCnoCcTaBbake ONTUManHor
€HTepaJiHOT YHOCa Kol npeBpemeHo poheHe aetie BMTM.

Kl'by‘-lHe peun: HOBOpOF)EHLIaﬂ, B€OMa MaJle TefieCHe Mace; paHa
MWHMMalHa eHTepanHa ncxpaHa; onTmMaaHn HyTPUTUBHU YHOC

www.srpskiarhiv.rs
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Serum chloride and sodium concentration as a
predictor of acute kidney injury in premature
newborns
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Sad, Serbia

SUMMARY

Introduction/Objective Hyperchloremia is often registered in adults’studies after administration with
0.9% sodium chloride, which contributes to the development of acute kidney injury (AKI) as it leads to
vasoconstriction of renal blood vessels.

The aim of this study was to determine the correlation of sodium and chloride imbalance with the de-
velopment of AKI, with consideration of other risk factors for this disorder.

Methods This retrospective study included 146 randomly selected preterm infants hospitalized at the
Neonatal Intensive Care Unit from 2008 to 2015.

Results Among the patients registered for the study, 23.97% developed AKI, and they were of a sig-
nificantly lower gestational age (26.3 + 2.8 weeks vs. 31.7 £ 2.90 weeks, p < 0.05); birth weight (971.31
+412.1gvs. 1,753.3 £750.3 g, p < 0.05); Apgar score in the first (3.2 £ 1.7 vs. 5.7 £ 2.4, p < 0.05) and
fifth minute (5.3 £ 1.7 vs. 7.1 + 1.8, p < 0.05) of life compared to those without AKI. The neonates with
AKI had significantly higher maximum chloremia (CI __:114.1 £ 8.4 vs. 111.7 + 4.6, p = 0.029) and maxi-
mum natremia (Na__: 147.9 + 8.8 vs. 142.9 + 4, p < 0.05). Each of these parameters is (independently)
a statistically significant risk factor for the development of AKI, and gestational age is the strongest
(OR=1/0.643 = 1.55; 95% Cl 1.24-1.94). Mortality in neonates with AKI was higher than in neonates
without AKI (19.4% vs. 92.7%, p < 0.05).

Conclusion Hyperchloremia and hypernatremia are more common in the premature newborns with
AKI compared to the premature newborns without AKI. Higher maximum sodium and chloride values
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are independent risk factors for AKI.
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INTRODUCTION

Acute kidney injury (AKI) is a rapid decline
of renal function, represented by reduction of
glomerular filtration rate (GFR) with the accu-
mulation of nitrogen substances and dysregu-
lation of extracellular fluid, electrolyte, and
acid-base balance [1]. Newborns have a low
GFR, which limits renal adaptation to different
stress factors, making them vulnerable to the
development of AKI. The vulnerability is more
pronounced in preterm infants or those with
low birth weight or with intrauterine growth
restriction [2]. The frequency of AKI in ne-
onates in a neonatal intensive care unit (NICU)
ranges from 8% to 24%, and a third of them are
preterm. Mortality due to AKI is high, and AKI
is most often nonoliguric (in about 60%) [1].
Attempts have been made recently to clar-
iy the diagnostic criteria for AKI in neonatal
population, especially in premature neonates,
where early detection can lead to improved
outcomes. The current RIFLE criteria for the
diagnosis of AKI by ADQI (Acute Dialysis
Quality Initiative) are based on an increase
in serum creatinine levels with or without
changes in the urine output. Their modifica-

tion for the pediatric population established
lower levels of creatinine for diagnosis of AKI
in children, but it still lacks clear levels of cre-
atinine in neonatal age, especially in preterm
neonates [1]. In the first three days of life, the
value of the infant’s creatinine level correlates
with that of the mother, and its value declines
quickly during the first days of life. According
to AKIN (Acute Kidney Injury Network) cri-
teria for AKI diagnosing, the absolute value of
creatinine is introduced, and AKI is classified
into three stages of severity depending on the
level of creatinine. Considering additional spe-
cificity of the neonatal population (especially
preterm) and the immaturity of tubular cells,
a higher percentage of body water and higher
normal urinary output were proposed by some
studies [1, 3, 4]. Presently, there is no unique
and completely reliable definition for AKI in
neonates.

Significant association between lower birth
weight and gestation age, perinatal asphyxia,
respiratory distress syndrome, phototherapy;,
patent ductus arteriosus, lower Apgar score
levels, use of drugs in mother and newborn
(NSAIDs, antibiotics), sepsis with the devel-
opment of AKI has been confirmed in several
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studies [1, 3]. The most common form of AKI in pre-
maturely born infants is prerenal (85%), associated with
ischemia, hypoxia, and hypovolemia [1, 2]. Hypovolemia
develops due to dehydration, fluid loss in the “third”
space due to sepsis, perinatal hemorrhages, gastrointesti-
nal losses, hypoalbuminemia or hypovolemia maintained
due to cardiomyopathy and other reasons. If not treated
in a timely manner, hypovolemia and ischemia progress
and lead to damage of nephrons [1, 2, 3].

Standard therapy of AKI includes maintaining the vol-
ume of circulating fluid through the infusion solution, but
with caution against excessive compensation volume and
electrolyte abnormalities, limiting intake of nephrotoxic
drugs and other supportive therapy [1, 3]. Infusion therapy
takes crucial place for the maintenance of renal perfusion
and GFR, prevention and treatment of AKI. The standard
infusion used in neonatology is 0.9% sodium chloride and
5% glucose.

There has been much discussion in the past few decades
about the negative effects of hyperchloremia registered with
the infusion of 0.9% sodium chloride, including the devel-
opment of hyperchloremic acidosis and negative effect on
renal blood vessels especially, leading to their vasoconstric-
tion [5, 6]. This vasoconstriction further reduces GFR.

The aim of our study was to determine the value of
chloride and sodium in the serum of premature infants,
as well as association of electrolyte imbalances with the
development of AKI, at the same time taking into consid-
eration other risk factors for this disorder.

The objective of the present study is to determine the
correlation of sodium and chloride imbalance with the
development of AKI, with consideration of the other risk
factors for this disorder.

METHODS

The retrospective study included information from medi-
cal records of 146 randomly chosen premature newborns
(born before the 37th week of gestation) hospitalized at the
NICU of the Institute for Child and Youth Health Care of
Vojvodina (ICYHCV) in the period from January 1,2008
to December 31, 2015.

Access to medical records was approved by the Ethics
Committee of ICYHCV.

The study does not include premature infants who had
congenital malformation of the urinary tract or other con-
genital disorders that could directly or indirectly affect the
serum sodium and chloride (congenital adrenal hyperpla-
sia, Bartter syndrome, hydrocephalus, cardiomyopathy),
infants who died in the first 72 hours of treatment, nor
infants with incomplete medical records.

All respondents were divided into two groups: those
with AKI (n = 35) and infants without AKI (n = 111). The
following information was gathered from medical records:
gestational age, birth weight, Apgar score at the first and
the fifth minute, sex, the requirements for mechanical
ventilation and for non-invasive respiratory support, the
length of stay on NICU and entire hospital stay, outcome,
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and the serum chloride and sodium levels. The length of
stay in the NICU is expressed as the sum for patients who
stayed at the NICU more than once during their hospitali-
zation, and the length of hospital stay was calculated only
for surviving patients.

For the assessment of possible correlation between se-
rum chloride and sodium with AKI in the group of infants
who developed AKI, we calculated chloride and sodium
values before the development of AKI. We analyzed initial
value of chloride on admission in NICU, marked Cl, the
maximum recorded value of chloride (Cl ), minimum
(Cl_,),and average (Cl__ ) value of chloride. The sodium
levels were analyzed in the same way: initial (Na ), maxi-
mum (Na__ ), minimum (Na,__ ),and average (Na__ ) value.

AKI was diagnosed according to the modified AKIN
criteria. Increase in serum creatinine of > 26.4 mmol/l (>
0.3 mg/dl) compared to the baseline value of the third day
of life or if the basal value was not determined, an increase
of the serum creatinine of > 26.4 mmol/l (= 0.3 mg/dl)
within 48 hours was defined as AKI.

The reference range of the chloride is 98-108 mmol/l
and for sodium 135-145 mmol/l.

The parameters of descriptive statistics are presented
through the mean value + standard deviation or percent-
age and median and interquartile range (IQR). Statisti-
cal comparisons were made by Student’s t-test, x* test or
Mann-Whitney U-test. Univariate and multivariate logis-
tic regression models were conducted for evaluating the
prediction for the development of AKI for all variables.
For statistically significant difference, values with p < 0.05
were taken.

RESULTS

Out of all of the preterm infants, (n = 146) 35 (23.97%) had
AKI. AKI was diagnosed on average after 5.5 + 4.2 days
of life. Compared with premature infants without AKI,
neonates with AKI were of a significantly lower gestational
age (26.3 + 2.8 weeks vs. 31.7 £ 2.9 weeks, p < 0.05), as
well as of a lower birth weight (971.31 + 412.1 grams vs.
1,753.3 £ 750.3 grams, p < 0.05), had lower values of Apgar
score in the first (3.2 £ 1.7 vs. 5.7 + 2.4, p < 0.05) and fifth
minute (5.3 £ 1.7 vs. 7.1 + 1.8, p < 0.05) of life. Mechanical
ventilation was more frequently applied in neonates with
AKI compared to those without AKI (94.3% vs. 67.8%, p
< 0.05), and the neonates without AKI were more often
on a non-invasive respiratory support (67.8% vs. 34.3%,
p < 0.05). Stay of the patients with AKI in the NICU was
significantly longer [17 (14, 29.5) days vs. 8 (4, 13) days,
p = 0.006] and entire hospital stay [52 (42, 68) days vs. 36
(20.5, 55) days, p = 0.047] by analyzing only survivors in
both groups. Survival was significantly higher in the ne-
onates without AKI compared to the neonates with AKI
(92.7% vs. 19.4%; p < 0.05) (Table 1).

The neonates with AKI had significantly greater maxi-
mum values of chloride (Cl | =114.1 £8.4vs. 111.7 + 4.6,
p =0.029) and maximum values of sodium (Na _=147.9+
8.8 vs. 142.9 + 4, p < 0.05) compared to the neonates
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Table 1. Descriptive statistics and differences between groups of infants with and without AKI

Todorovi¢ D. et al.

PARAMETERS All (n = 146) AKI (n = 35) With°‘1‘§ f)K' = p
GA (weeks) 306+35 27+28 31.7 4291 <0.05
BW (gr) 1,565.9 = 761 971314121 1,753.3 +750.3 <0.05
AS Tst min. 52+25 32+17 57424 <0.05
AS 5th min. 68+18 53+17 71418 <0.05
Gender (male, %) 88 (60.3) 20 (55.6) 68 (60.7) 0.188
Respiratory MV (n, %) 109 (74.6) 33(94.3) 76 (67.8) <0.05
support Noninvasive (n, %) 96 (65.7) 12 (34.3) 76 (67.8) <0.05
Survivor (n, %) 111 (76) 7(19.4) 103 (92.7) <0.05
NICU (days; median, IQR) 8.5 (4.25, 15) 17 (14,29.5) 8(4,13) 0.006
Length of stay (Ec;‘at)'/'se r:‘:dpl'atﬁ' fg% 37 (21.25, 55.75) 52 (42, 68) 36 (20.5, 55) 0.047

GA - gestational age; BW - birth weight; AS 1 and 5 - Apgar score in the first and fifth minute; MV — mechanical ventilation; IQR - interquartile range;

NICU - neonatal intensive care unit

without AKI. Table 1 shows the initial, minimum, and
mean values of chloride and sodium levels in the neonates
with and without AKI.

A univariate logistic regression model was developed
for each variable for the prediction of AKI. It was found
that Cl_ ,Na__, gestational age, Apgar score in the first
and fifth minute, birth weight, and the use of mechanical
ventilation were statistically significant independent risk
factors for the development of AKI (Table 1). For each
increased unit of Cl__, the risk of AKIis 1.071 higher (OR
1.071, 95% CI: 1.005-1.141, p = 0.036), and for each in-
creased unit of Na_ 1.14 (OR 1.14, 95% CI: 1.068-1225,
p < 0.05).

By switching off the parameters, which mutually dem-
onstrated a strong correlation (gestational age in relation
to birth weight r = 0.860, p = 0.000; Apgar score in the first
and fifth minute, r = 0.860, p = 0.000), and taking only one
of them, such as gestational age and value of the Apgar
score in the first minute, a multivariate logistic analysis
showed that the strongest predictor of development AKI
is gestational age. Decreasing the gestational age for one
week increased the risk of AKI in premature infants up
to 1.55 times (OR =1/ 0.643 = 1.55, 95% CI: 1.24-1.94)
(Table 1).

DISCUSSION

AKT is associated with high mortality and occurs frequent-
ly in the NICU. The most important risk factors for the
development of AKI, beside those which lead to poor renal
perfusion and hypoxia or nephrotoxicity, were prematurity
and low birth weight [1, 3].

In a retrospective study by Stojanovi¢ et al. [7], which
analyzed 150 premature infants treated in the NICU, 26%
of analyzed infants (39/150) developed AKI. In the group
of neonates with AKI significantly lower gestational age
was recorded (27.3 weeks vs. 31.3 weeks, p < 0.001) and
lower birth weight (1,034 g vs. 1,620 g, p < 0.001), lower
Apgar score at birth in the first and in the fifth minute
and significantly higher comorbidity (sepsis, high stage
of intracranial hemorrhage, necrotizing enterocolitis, pat-
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ent ductus arteriosus) in comparison with the preterm ne-
onates without AKI. The final outcome was significantly
worse in those with AKI, as the number of deaths was
69.2% vs. 13.5% (p < 0.001) in the neonates without AKI.

Koralkar et al. [8] analyzed newborns with low birth
weight (< 1,500 g), treated at an NICU, in a prospective
study. It was found that 18% of the neonates developed
AKT and that they had lower values of Apgar score in the
tifth minute and were of significantly lower birth weight
(702 g vs. 1,039 g, p < 0.001), and lower gestational age (25
vs. 28, p < 0.001). As the gestational age was lower, they
had a higher stage of AKI by AKIN criteria. Mortality in
neonates with AKI was significantly higher than in those
without AKI (42% vs. 5%, p < 0.001).

In our group of neonates, AKI was registered in 23.97%,
but only 19.4% of the patients survived. They were of sig-
nificantly lower gestational age and lower birth weight,
and had lower values of Apgar score in the first and fifth
minute of life and needed more use of mechanical venti-
lation. All of these parameters proved to be independent
contributing factors for the development of AKI.

The role of hyperchloremia as a risk factor for AKI
in neonates has not been studied. In adult intensive care
units, significant volume replacement after major surgery
or trauma has been shown to lead to hyperchloremia due
to higher volume replacement with solutions rich in chlo-
ride, and this hyperchloremia has not been recorded in the
volume replacement of the balanced solution [5]. Through
various studies, both experimental and clinical, evidence
suggests that hyperchloremia reduced renal perfusion and
GFR.

Shaw et al. [6] showed that the use of 0.9% sodium chlo-
ride in 30,994 patients during open abdominal surgery
carries a higher risk of complications than in the group of
926 patients who received a balanced crystalloid solution
with a reduced content of chloride on the day of the opera-
tion. In patients who received only the infusion of 0.9%
sodium chloride on the day of surgery, significantly more
infections, electrolyte imbalance, development of acidosis,
and the development of acute kidney failure were recorded
and they had more need for renal replacement therapy;,
and more need for higher volume replacement and blood
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transfusions. The mortality rate among patients who re-
ceived 0.9% sodium chloride was 5.6%, compared with
2.9% in the group of patients who received balanced crys-
talloid. An unfavorable result in terms of higher percent-
age of hyperkalemia and acidosis was noted in the applica-
tion of 0.9% sodium chloride in patients who underwent
kidney transplantation, compared with those who received
Ringer’s lactate, until there was no significant difference in
renal function [9]. Zhang et al. [10] in the study of 1,221
critically ill adult patients showed that those who had de-
veloped AKI (29.2%) during their stay in the intensive care
unit had significantly higher values of chloremia compared
with the patients without AKI, that there is a correlation
between the Cl and Cl__ values with the development
of AKI, and that Cl __was significantly higher in severe
stages of AKI.

In our study group, we found that premature infants
who developed AKI had significantly higher valuesof Cl
and Na_ compared to the to the control group and that
these parameters are independent risk factors for the de-
velopment of AKI.

Hypernatremia indicates a state of dehydration caused
by physiological predisposition of premature neonates,
as well as the presence of pathology. Immature neonates
with lower birth weight lose more water through perspira-
tion; another significant way of water loss among neonatal
population is infection, when the fluid exceeds into “third
space”” Stojanovi¢ et al. [7] performed a study in which
daily fluid intake in prematurely born neonates was moni-
tored. For those who developed AKI, it was noted that they
had higher levels of sodium in the third and fourth day
of life. This major difference of sodium levels indicates a
higher degree of dehydration in the premature neonates
with AKI.

In the present study, in both groups we applied solution
which contained 0.9% sodium chloride and 5% glucose,
to maintain fluid balance. Recommendations for infusion
therapy in neonatology suggest a better outcome with a
restrictive fluid replacement because GFR and concentra-
tion ability of kidneys in premature infants in the first days
of life are reduced, and urine output is limited to 0.5 ml/
kg/h in the first 12-24 hours [7]. Our assumption is that
hyperchloremia in prematurely born infants with AKI oc-
curred primarily because of parenteral rehydration with
infusion solution rich in chloride.

An experimental study on the effect hyperchloremia
has on kidneys on anesthetized dogs has was made a few
decades ago. In the study, Wilcox [11] described renal
vasoconstriction and GFR decline in the denervated kid-
neys dependent on the level of hyperchloremia. He applied
captopril to block angiotensin II in an attempt to explain
the mechanism of vasoconstriction. However, other stud-
ies have shown that angiotensin II vasoconstrictor is not
important during infusion rich in sodium chloride be-
cause the application does not block renal vasoconstric-
tion. The infusion of sodium chloride increases interstitial
fluid more in comparison to balanced crystalloid solution.
The result of this is that at relatively stretchable tissue, for
example, in encapsulated organs, little accumulation fluid
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results with elevated intracapsular pressure, which then
reduces tissue perfusion and slows down capillary flow [5].
This mechanism can serve as one of the explanations for
the reduced diuresis after the infusion of sodium chloride.
It was an experiment that demonstrated improvement of
renal function and an increase in urine output during mas-
sive preoperative compensation volume (crystalloid and
blood transfusion) in hypovolemic monkeys who under-
went kidney decapsulation [12]. Namely, kidney decapsu-
lation was prevented of secondary renal ischemia due to
compartmental swelling. Hypovolemia, pain, and various
stressful factors activate the sympathetic nervous system
and the renin-angiotensin-aldosterone system (RAAS).
Consequently, the activated and enhanced secretion of
antidiuretic hormone leads to the retention of water and
sodium. Even in conditions without damage or kidney le-
sions, the connection between fluid intake and natriuresis
is weak and the application of infusion is more likely to
lead to water and sodium retention rather than to diuresis
[5]. Studies of the general population have been conducted
in order to monitor physiological events in the intake of
sodium chloride. In a double-blind controlled study that
involved healthy volunteers, by using magnetic resonance
imaging, it was observed that there was a decrease of corti-
cal perfusion and reducing flow rates in the renal artery
after 2 | infusion of 0.9% sodium chloride compared with
2 linfusion Plasma-Lyte 148 solution [13]. Drummer et al.
[14] have shown that in healthy volunteers, introduction
of 21 0f 0.9% sodium chloride solution for 25 minutes was
followed by increased excretion of urine and electrolytes
for the next two days, with the biggest increase 3-22 hours
after the infusion. Two days after the infusion they noted
the suppression of RAAS, which corresponds to the influx
of sodium, whereas atrial natriuretic peptide and urodila-
tin were raised 22 hours after the infusion, suggesting that
they may represent a slower adaptive mechanism of the
prolonged infusion with sodium chloride.

In their work, which involved 3,603 healthy 25-75-year-
old individuals, Nakajima et al. [15] pointed out that there
is a link between elevated levels of sodium and high blood
pressure, but also that higher serum sodium is associated
with reduced GFR independently of high blood pressure.
Changes in serum chloride significantly contribute to high
blood pressure through high concentration of sodium, but
not to the correlation between the high concentrations of
sodium and GFR decrease. Within one hour after sodi-
um chloride infusion, RAAS is suppressed, but not after
the infusion of sodium bicarbonate. In the experimental
model of sodium sensitive hypertonic rats, hypertension
was shown to be under the influence of sodium chloride,
but not of sodium bicarbonate [16].

It is considered that mechanism by which hyperchlo-
remia leads to vasoconstriction includes signaling of mac-
ula densa cells. Due to increased concentrations of sodium
chloride in the renal tubules, more sodium and chloride
enter macula densa cell through NaCl K cotransporter,
then chloride exits through the chloride channels on the
basolateral side of macule densa cell causing its depolari-
zation, which leads to the release of adenosine triphos-
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phate (ATP) and vasoconstriction of afferent and efferent
arterioles. It is assumed that ATP has a direct effect, but
also adenosine, a decomposition product of ATP, acting
on Al receptors leads to the vasoconstriction of afferent
and efferent arterioles [5, 17]. There are also other possible
mechanisms for negative effects of hyperchloremia [13].
Considering the specificities of the neonatal population,
premature infants may be especially susceptible to the ef-
fects hyperchloremia. According to previous studies, more
ATP was found in erythrocytes of infants than in those of
adults, and more ATP in prematurely born infants than in
term infants [18]. Hypothetically, if cells of macula densa
in premature infants have more ATP, their depolarization
probably involves more ATP release, and thus a stronger
vasoconstriction of afferent and efferent arterioles. There
are no clinical studies on the effects of hyperchloremia in
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KoHueHTpaumja xnopa n HaTpujyma y cepymy Kao NpeauKTop pa3Boja aKyTHOr
owrehera 6ybpera Ko npeBpemeHo poheHe HoBopoheHYaau

[paxeHka Topoposuh, BecHa CrojaHoBUh, AnekcaHapa Joporbcku
YHuBep3uteT y HoBom Cagly, MeguumHckn dakynteT, IHCTUTYT 3a 3ApaBCTBEHY 3alUTUTY fielie 1 omnagnHe Bojsognte, Hosun Cap, Cp6uja

CAXETAK

YBop/Lum Y ctyanjama Ha ogpacnvma yTBpheHo je Aa HakoH
HaJlOKHafie TeYHOCTV GpU3VONOLLKMM PacTBOPOM [10/1a31 A0 XU1-
nepxnopemuje, Koja JOBOAM O Ba30KOHCTPUKLMje OyOpexHIX
KPBHWX Cy[0Ba 1 pa3Boja akyTHor owwTehera bybpera (AOB).
Linm paga je 610 Aa ce yTBpAY NOBE3aHOCT AncbanaHca xnopa
1 HaTpurjyma y cepymy ca pasBojem AOB-a, Kao 1 dpakTope pu-
31Ka Koju npegucnoHupajy AObB.

Mertope Y peTpocnekTuBHY CTyAujy je yKibyyeHo 146 Hacymmy-
HO 13abpaHe NpeBpemMeHo poheHe feLie neyeHe Ha Oferbery
HeoHaTasnHe nHTeH3nBHe Here of 2008. oo 2015. rognHe.
Pesyntatm Op ykynHor 6poja HoBopoheHuaam (n = 146),
23,97% je pa3suno AOB. HoBopoheHuaa ca AOB-om cy nma-
J1a 3HaYajHO HUXKY recTaumjcky cTapocT (26.3 + 2.8 ogH. 31,7 +
2.90 Heperba, p < 0.05), nopohajHy TexuHy (971,31 £ 412,1 gr
Tj. 1753,3 £ 750,3 gr, p < 0,05), Anrap ckop y npsom (3,2 = 1,7
Tj.5,7 £ 2.4, p < 0,05) 1 neTom MUHYTY *mnBoTa (5,3 £ 1,7 1. 7,1 =
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1.8, p < 0,05) y nopehetby ca feLiom 6e3 AOB-a. HoBopoheHuaa
ca AOB-om cy nmana 3HauajHo Behe MakcmManHe BpeaHOCTY
xnopay cepymy - 114,1 £ 8,4 71j. 111,7 £ 4.6, p = 0,029, Kao
1N MaKCMMasiHe BpeHOCTW HaTpujyma y cepymy — 147,9 + 8,8
npema 142,9 + 4, p < 0,05. CBaky of 0BMX NapameTapa je Hesa-
BUCHW CTaTUCTMYKM 3HauajaH GakTop pursmKa 3a pa3Boj AOB-a,
a rectaumjcka CTapocT je Haj3HavajHuju (OR = 1/0,643 = 1,55,
95% Cl 1,24 po 1,94). MoptanuTeT je 610 3HavajHO Behu Kog
HoBopoheHuaau ca AOB-om y ogHocy Ha fely 6e3 AOB-a (19,4%
Tj. 92,7%, p < 0,05).

3aksbyuak Xvinepxnopemuja 1 xunepHarpemuja cy yewwhe Kog
npeBpemeHo poheHe HoBopoheHuaan ca AOB-om y nopeherby
ca peuom 6e3 AOB-a. Behe makcrmanHe BpeHOCTY HaTpyjyma
1 XJI0pa y cepymy Cy He3aBUCHY GaKkTopy pr3KKa 3a PasBoj
AOB-a.

KmbyuHe peun: akyTHo owtehetbe bybpera; xunepxnopemuja;
XunepHaTpemuja; npeBpemeHo poheHo HoBopeheHue
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SUMMARY

Introduction/Objective Preterm birth (PB) is the most important reason of neonatal mortality, and the
second most common direct cause of death for children under the age of five years.

The aim of this study was to analyze the clinical features and outcomes of preterm infants.

Methods The clinical data of 307 preterm infants delivered in the Qingdao University hospital from
January 1, 2012 to December 31, 2012 were retrospectively analyzed.

Results The incidence of PB was 6.52%. There were 143 cases of preterm prelabour rupture of mem-
branes (PPROM) (46.58%), 66 cases of spontaneous PB (21.5%), and 98 cases of therapeutic PB (31.92%).
Deliveries with gestational weeks (GW) < 32 were mainly vaginal (60.72%), but deliveries with GW = 32
exhibited higher C-section rate (60.99%) than the vaginal delivery rate (p < 0.05). The birth weight was
2,340.46 £ 606.26 g, and the Z-score at birth was -0.15 £ 1.08. The Z-score in the group with GW within
28 to 3176 weeks was less than that in the group with GW within 32 to 33*¢ and with GW > 34 (p < 0.05).
The average hospital stay of preterm infants was 15.17 £ 12.35 days, and the most common complication
in these preterm infants was respiratory distress syndrome with 13.92%.

Conclusion PB could cause a variety of serious complications in infants. The main causes of PB, such ac
PPROM, should be actively prevented and treated; meanwhile, preterm infants should also be actively

Received - MpumbeHo:
August 18,2016

Revised - PeBusnja:
April 22,2017

Accepted - MpuxeaheHo:
April 23,2017

Online first: May 9, 2017

Correspondence to:

Min XIA

Department of Obstetrics and
Gynecology,

Yuhuangding Affiliated Hospital
of Qingdao University,

Yantai 264000

Shandong Province

China

minxiadoc@126.com

treated so as to improve their outcomes.
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INTRODUCTION

Preterm birth (PB) refers to the delivery with
less than 37 gestational weeks, and it is estimat-
ed that there are more than 41,000 cases of pre-
term delivery daily in the world [1]. PB is the
most important reason of neonatal mortality,
and the second direct reason of death for chil-
dren under the age of five years. Average global
incidence of PB is estimated to be 11.1%, and
there are differences in incidence of PB among
different countries and regions - in Africa, for
instance, it could be up to 15%, but in some
European countries it might be as low as 5-6%.
In recent years, with the large-scale application
of assisted reproductive technologies and the
increase in the number of mothers of advanced
age, the incidence of PB is also rising [2, 3].
Preterm infants can experience serious
complications, such as respiratory distress syn-
drome (RDS), sepsis, patent ductus arteriosus,
cerebral palsy, and cognitive defects [4, 5]. Ap-
proximately 3.1 million neonatal deaths occur
worldwide each year, 35% of which are due to
prematurity-related complications [6]. Global
statistics showed that more than 60% of PB
occurred in South Asia and Africa, while inci-
dences of PB differ largely in Asia, which was
the lowest in East Asia, with about 7.2%, fol-
lowed by that in West Asia, with about 10.1%,
and the rate was the highest in Southeast Asia,

with about 13.6% [7]. There has been no in-
cidence of PB report at the national level for
China, and the estimated incidence of PB is be-
low the global level. Furthermore, China has
large geographic span, so regional incidences
of PB also differ; for example, in Jiangsu Prov-
ince, the incidence was reported as 2.6-2.9%
[8, 9]. This study retrospectively analyzed the
clinical data collected from two tertiary refer-
ral hospitals, aiming to explore the conditions
of PB, remedy levels, and outcomes of preterm
infants in this region, thus hoping to provide
evidence for the diagnosis and treatment of PB.

The aim of this study was to analyze the
cause, clinical features, and outcomes of pre-
term infants.

METHODS
Data sources

Three hundred and seven puerperae were
enrolled, hospitalized in the Yantai Affili-
ated Hospital of Binzhou Medical University
and the Yuhuangding Affiliated Hospital of
Qingdao University from January 1, 2012 to
December 31, 2012 and pretermly delivered
with gestational age of 28-36*° weeks. This
study was conducted in accordance with the
declaration of Helsinki and with approval from
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the ethics committees of Binzhou Medical University and
Qingdao University. Written informed consent was ob-
tained from all participants.

Study methods and diagnostic criteria

A retrospective analysis was performed, and PB records
that met the criteria were inspected, including general in-
formation of pregnant women, pregnancy complications,
delivery mode, gestational age at delivery, preterm out-
comes (including both neonates and parturient women), as
well as the therapy and the course. Meanwhile, the Z-score
of neonatal birth weight was also recorded, which depends
on the birth weight, Z-score = (birth weight of the infant -
mean birth weight with the same number of gestational
weeks [GW]) / standard deviation of the birth weight with
the same number of GW. The evaluation criteria referred
to the standards of neonatal physical development with dif-
ferent number of GW in 15 Chinese cities, and the normal
range was usually considered to be within + 2.

PB was defined as delivery within 28-36*¢ GW. Clas-
sification (three categories according to the reasons) is as
follows: spontaneous PB, preterm prelabour rupture of the
membrane (PPROM), and iatrogenic PB.

Statistical methods

SPSS 13.0 software (SPSS Inc., Chicago, IL, USA) was used
for the statistical analysis; the qualitative data were ana-
lyzed by the ¥* test, and the quantitative data were analyzed
by the Students t-test, with p < 0.05 considered to be sta-
tistically significant.

RESULTS

The average age of women with PB was 30.09 + 4.45 years,

ing 257 primipara (83.71%) and 50 multipara (16.29%),
as shown in Table 1.

Causes of PB

The age of pregnant women with iatrogenic PB was 31.26
* 4.98 years, higher than that of the PPROM group (p <
0.05), but not different than that of spontaneous PB (p >
0.05). The vaginal delivery rates of spontaneous PB and
the PPROM were higher than the iatrogenic PB (p < 0.05),
as shown in Table 2.

The average gestational age on admission of the 307
cases with PB was 34.13 + 2.31 weeks, the hospitalization
time for tocolysis was 4.13 + 7.69 days, and the gestational
age at delivery was 34.7 + 2.02 weeks, in which gestational
age on admission of the iatrogenic PB was less than that
of PPROM (p < 0.05). There was no significant difference
in the gestational age at delivery among the three groups
(p > 0.05). The duration for tocolysis of the spontaneous
PB was less than the iatrogenic PB but longer than that of
PPROM (p < 0.05) (Table 3).

Outcomes of preterm infants

The 307 cases with PB delivered a total of 367 neonates,
including 56 cases of twin pregnancy (both live birth),
three cases of twin pregnancy while one fetus died in utero,
and two cases of triplet pregnancy (both live birth). Eight
neonates had congenital malformations, including three
cases of hypospadias, one of anal atresia, one of congenital
esophageal stenosis, one of complete endocardial cushion
defect, one of congenital choanal atresia, and one of om-
phalocele (treated surgically). Among the 367 newborns,
neonatal asphyxia occurred in 32, including 11 cases of
severe asphyxia, and six newborns died within 30 minutes

Table 2. Short-term outcome of neonates in different GW groups

nd the mean number of pregnanci 2 +1.29, includ-
and the mean number of pregnancies was 9, includ Group 1 Group 2 Group 3
Parameter 28-31*¢ weeks | 32-33*° weeks | 34-36*° weeks
(n=25) (n=58) (n=224)
Table 1. Comparison of pregnancies and deliveries with different num- | Birth weight (g) | 1,483.23 + 418.47 | 1,963.88 £ 418.72 | 2,562.42 + 488.31
ber of gestation weeks (GW) Lscore of b | 054%089 | -028+093 | -0.08+1.12
Group 1 Group 2 Group 3 Irth weig
28-31%¢ 32-33%¢ 34-36"° Number of
31 67 269
P weeks weeks weeks the newborns
(n=25) (n=58) (n=224) 1-minute Apgar
Age (years) 30.52+5.88 | 30.50£4.57 | 29.91 £4.25 <3 points 7 (22.58%) 3 (4.48%) 1(0.37%)
GW on admission 29.67 £1.54|3244+1.19| 3517+ 1.39 <7 points 3 (9.68%) 8(11.94%) 10 (3.72%)
Pre-pregnancy BMI 2345+3.31|22.98+3.78 | 22.69 +3.72 Number of
Time for tocolysis (days) |5.48+10.08 | 4.88+7.53 | 3.81+7.50 newborns 25 (80.65%) 64 (95.52%) 99 (36.80%)
: transferred
Delivery mode to NICU
Cephalic vaginal delivery | 14 (56%) |19 (32.76%) | 86 (38.39%) Pediatric
C-section 9 (36%) | 38(65.52%) | 134(59.82%) | | hospitalization | 26.86+22.07 | 1657+9.29 | 10.67+6.29
Breech vaginal delivery 2 (8%) 1(1.72%) 4 (1.79%) (days)
Number of newborns 31 67 269 Ventilator use 19 (61.29%) 20 (29.85%) 18 (6.69%)

BMI - body mass index;

Comparison between GW 28-31+*¢ and GW 34-36*° showed a significant
difference, p < 0.05;

Comparison between GW 28-31*¢ and GW 32-33*¢ showed a significant
difference, p < 0.05;

Comparison between GW 32-33*¢ and GW 34-36*° showed a significant
difference, p < 0.05
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NICU - neonatal intensive care unit;

Comparison between GW 28-31+*¢ and GW 34-36*° showed a significant
difference, p < 0.05;

Comparison between GW 28-31* and GW 32-33*¢ showed a significant
difference, p < 0.05;

Comparison between GW 32-33*¢ and GW 34-36*° showed a significant
difference, p < 0.05

www.srpskiarhiv.rs

347



348

after birth; a total of 188 neonates were referred to a neo-
natal intensive care unit (NICU).

Birth weight and Z-score of birth weight for PB
neonates

The birth weight of PB neonates was 2,340.46 + 606.26 g;
the birth weight of single-pregnancy neonates was
2,432.77 £ 602.23 g, and that of twin-pregnancy neonates
was 2,148.55 + 565.10, showing no significant difference
between these two groups (p > 0.05). The average Z-score
of the birth weight of PB neonates was -0.15 + 1.08). The
birth weights gradually increased with gestational weeks,
and there were significant differences among PB with 28-
31%¢ weeks, 32-33*¢ weeks, and 34-36*° weeks (p < 0.05);
Z-score of PB with 28-31*¢ weeks was lower than that
of neonates with 32-33*¢ weeks and with 34-36*¢ weeks
(p < 0.05), but Z-score of neonates between 32-33*¢ weeks
and 34-36"° weeks showed no significant difference (p > 0.05)
(Table 2). The birth weights and Z-scores of spontaneous
PB and PPROM were higher than those of the iatrogenic
PB group (p < 0.05). The birth weight of the neonates
without glucocorticoids administration was higher than of
those with glucocorticoids administration (p < 0.05), but
the Z-scores among those with glucocorticoids adminis-
tered in less than one course, one course, and none showed
no significant difference (p > 0.05), as shown in Table 4.

Hospitalized treatment of preterm neonates

Among the 188 neonates with PB referred to NICU, three
died of ineffective rescue, and the average hospital stay was
15.17 + 12.35 days. There was no significant difference in
hospital stay among the spontaneous PB, PPROM, and iatro-
genic PB groups, but the hospital stay of neonates with deliv-
ery less than 32 weeks was longer than that of neonates with
32-36% weeks (p < 0.05), as shown in Table 3 and Table 4.

Ventilator was applied in 57 PB neonates, accounting for
30.32% of those transferred to NICU; the duration of venti-
lator usage was 5.09 £ 6.91 days. Pulmonary surfactant was
administrated in 19 preterm neonates once, and another
three infants received pulmonary surfactant twice.

There were 60 cases diagnosed with other diseases:
27 cases of RDS (13.92%), six cases of hypoxic-ischemic

Xu A. etal.

Table 3. Comparison of pregnancy and delivery with different preterm
birth reasons

Parameter SPB PPROM TPB
(n=66) (n=143) (n=98)
Age (years) 30.01+4.2729.32+3.99 | 31.26 +4.98

34.04 +2.87 | 34.55+2.08 | 33.58 + 2.09
21.52+3.38|2292+3.75|23.71+3.62
34.66 +2.58 | 34.84 +1.86 | 34.53 £ 1.80

GW on admission

Pre-pregnancy BMI
GW at delivery

Time for tocolysis (days) | 4.46 £8.54 | 2.01 +4.40 | 7.05+£9.71
Delivery mode
Cephalic vaginal delivery | 32 (48.48%) | 85 (59.03%) | 3 (3.06%)

32 (48.48%) | 54 (37.50%) | 95 (96.94%)
2 (3.04%) 5 (3.47%) 0

SPB - spontaneous preterm birth; PPROM - prelabour rupture of membranes;
TPB - therapeutic preterm birth; GW - gestation weeks

Comparison between the SPB group and the PPROM group showed a
significant difference, p < 0.05;

Comparison between the TPB group and the PPROM group showed a
significant difference, p < 0.05;

Comparison between the SPB group and the TPB group showed a significant
difference, p < 0.05

C-section

Breech vaginal delivery

encephalopathy (3.09%), two cases of intracranial hem-
orrhage (1.03%), one case of gastrointestinal bleeding
(0.52%), one case of necrotizing enterocolitis (0.52%),
two cases of gastroesophageal reflux (1.03%), seven cases
of congenital heart disease (3.61%), three cases of shock
(1.55%), one case of persistent pulmonary hypertension
(0.52%), five cases of disseminated intravascular coagula-
tion (2.58%), two cases of anemia (1.03%), and one case
of retinal dysplasia (0.52%).

DISCUSSION
Incidence of PB

In recent years, the incidence of PB has been increased
mainly due to the popularity of assisted reproductive tech-
nologies and the increase in the number of mothers of
advanced age [8]; however, incidences of PB reported all
over the world, including Asia, are not consistent. For ex-
ample, 7% in the UK, 13% in India, and more than 15% in
Indonesia, Pakistan, etc. [1]. China has a large geographi-
cal span; therefore, variation of its PB incidence is also
large. An investigation targeting 14 Chinese provinces
and cities reported the incidence of PB as 7.04% [10].

Table 4. Short-term outcome of neonates for different preterm birth reasons

PR No hormone treatment Less than one course of One course of hormone
(n=157) hormone treatment (n = 69) treatment (n = 81)
Birth weight (g) 2,504.92 + 594.96 2,185.69 + 607.74 2,146.85 + 538.43
Z-score of birth weight -0.24 +£1.07 -0.19 £ 1.06 -0.12 £ 1.11
Number of the newborns 193 78 96
1-minute Apgar
< 3 points 4 (2.07%) 4 (5.13%) 3(3.13%)
<7 points 11(7.01%) 4 (5.13%) 4 (4.17%)
Number of newborns transferred to NICU 64 (33.16%) 52 (66.67%) 72 (75%)
Pediatric hospitalization (days) 16.03+15.24 15.81+12.22 13.50 + 8.52
Ventilator use 24 (12.44%) 16 (20.51%) 17 (17.71%)

Comparison between the non-hormone group and the < 1-course hormone group showed a significant difference, p < 0.05;
Comparison between the non-hormone group and the 1-course hormone group showed a significant difference, p < 0.05;
Comparison between the < 1-course hormone group and the 1-course hormone group showed a significant difference, p < 0.05
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Furthermore, it showed that the incidence of PB was the
highest in southwest regions of China (10.3%), but lowest
in central regions (2.3%), and 6% in eastern coastal areas
[11]. Another report from Jiangsu province showed that
its incidence was low, about 2.6-2.9% [12]. Because the
lower limit of gestational age defined for PB in China is 28
weeks, those delivered before 28 weeks are not included in
the scope of PB, so there are certain differences between
Chinese and international information on PB. The two
hospitals included in this study were both tertiary hos-
pitals in Yantai district, as well as the upper-level referral
hospitals, and the incidence of PB was reported as 6.58%,
similar to the national level.

Causes of PB

Many reports considered PPROM to be a common type
of PB, and more than 40% of PB were caused by PPROM;
PPROM accounted for 2-4% of singleton pregnancies
and 7-20% of twin pregnancies [4, 13]. There is still some
controversy about the optimal gestational age of delivery
for PPROM, and the American Congress of Obstetricians
and Gynecologists once recommended it to be more than
34*¢ weeks [14].In this study, PPROM was the most com-
mon type, accounting for 46.58 % of PB and 3.06% of total
deliveries; the gestational age at delivery was 34.84 £ 1.86
weeks, where delivery time of more than 34*¢ weeks ac-
counted for 68.75%; the tocolysis time was significantly
shorter than in the spontaneous PB and iatrogenic PB
groups. Therefore, PPROM should be actively prevented
before 37 GW, and attempts should be made to postpone
the delivery to after 34*° GW.

In recent years, an important reason leading to the in-
creased incidence of PB is the increase of iatrogenic PB,
and it was reported to account for 35-40% of all PB cases
in other countries [5]. In this study, the incidence of ia-
trogenic PB accounted for 31.61%, similar to the reports
abroad. The increasing of iatrogenic PB is related with the
improvements of medical care level, which makes many
pregnancy conditions that were not suitable for pregnancy
in the past maintain after 28 GW. In this study, the preg-
nant women in the iatrogenic PB group were older, had
less GW on admission and longer tocolysis time, which
all indicated that patients’ own diseases had significant
impacts on PB.

The reasons of iatrogenic PB could be further divided
into three categories. One is caused by maternal diseases,
such as intrauterine infection, chorioamnionitis, preec-
lampsia, or other maternal system disorders; the second
is caused by fetal diseases, such as fetal distress or fetal
growth restriction; the third is caused by placental dis-
eases, such as placenta previa, or placental abruption [9].
This study showed that the most important reason of iatro-
genic PB was pregnancy-induced hypertension (57.14%),
similar to studies in Australia and Beijing [15]. The second
reason in this study was the prenatal placental factors, such
as placenta previa and placental abruption, accounting for
28.57%, which was associated with the increased gravidity
and parity, especially in patients with a history of Cesarean
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section [16]. Therefore, the study suggests that the mater-
nal management of late pregnancy in our region should be
focused on the prevention and treatment of the occurrence
and progression of pregnancy-induced hypertension.

Analysis of birth weight of preterm infants

Birth weight of preterm infants is closely related to their
mortality. In 2010, the mortality rate of live infants in the
USA was 6.14%o, in which PB accounted for 35.2%; the
mortality of neonates with birth weight less than 1,500 g
was 100-fold greater than that of neonates with birth weight
greater than 2,500 g [17]. This study introduced the Z-score
of birth weight, and the results showed that the Z-score of
preterm infants with 28-31"¢ GW was lower than in those
with more than 32 GW, while those with 32-33*¢ GW and
more than 34 GW showed no significant difference, indi-
cating that gestational age less than 32 GW had a greater
impact on fetal body weight in this region, higher than the
national average, so nutritional support treatments should
be strengthened to increase the fetal body weight in utero.

The study also showed that the birth weight of non-
glucocorticoid administration group was higher than the
other two groups with glucocorticoid therapy, but there
was no significant difference in the Z-score among these
groups. It might be so because the gestational age on ad-
mission of the non-glucocorticoid group was higher than
the other two groups with glucocorticoid therapy, so after
eliminating the influence of gestational age, no more dif-
ference could be displayed among the treatment groups,
indicating that glucocorticoid therapy within one course
would not affect fetal birth weight.

Short-term outcomes of preterm infants

Due to immature organ development, complications in
preterm infants are numerous [18].In developed countries,
the survival rate of preterm infants with 24 GW was about
50%, and of those with 28 GW it was 90%; however, in de-
veloping countries, the survival rate of infants with 28 GW
was less than 10%, which could increase to more than 50%
only after gestational age reached 34 GW. In 2011, Chinese
large-sample data analysis showed the average mortality of
preterm infants to be 3.3% [11]. In this study, it was 0.82%,
lower than the national average.

Respiratory complications are one type of the most com-
mon complications in preterm infants, as well as the main
cause of death [19, 20]. RDS in preterm infants is caused by
the deficiency of pulmonary surfactant [21]. The incidence
of RDS among those with gestational age less than 28 GW
accounted for up to 93% [18]. Among the survived preterm
infants, approximately 40% would suffer bronchopulmo-
nary dysplasia. When gestational age of preterm infants
is increased by one week, or birth weight is increased by
100 g, the risk OR values of bronchopulmonary dysplasia
would be 0.77 and 0.89, respectively; therefore, gestational
age and birth weight are the key factors affecting the out-
come of preterm infants. In this study, the most common
complication was RDS, accounting for 13.92%.
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Another serious complication in preterm infants is
necrotizing enterocolitis, and it was reported abroad to
be about 7-11% in preterm infants with birth weight
< 1,500 g [22].In this study, necrotizing enterocolitis oc-
curred in one male preterm infant (delivered at 31*' GW,
PPROM, birth weight of 1,830 g, and hospital stay of 35
days), and was discharged when the body weight was in-
creased to 1,920 g. In addition, attention should also be
paid to nervous system complications in preterm infants,
such as hypoxic-ischemic encephalopathy, intracranial
hemorrhage, retinal development, etc. Perinatal infection
and maternofetal inflammation caused by different viruses
is strongly associated with PB, which represents an impor-
tant mechanism for cerebral damage.

In short, the main causes of PB, such as PPROM,
should be actively prevented and treated during the entire
course of pregnancy; at the same time, health care during
a pregnancy needs to be strengthened to actively prevent
and treat iatrogenic PB, such as pregnancy-induced hy-
pertensive disorders. Establishing effective intrauterine
transportation system and actively managing respiratory
complications could improve the outcome of PB infants.
In this study, there were still some shortcomings; for ex-
ample, the long-term outcome data of these preterm in-
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Y3pouu 1 HenocpegHU UCXoZ Ko npeBpemeHo poheHe HoBopoheHuaau

AjhyH Cjy', Munr Jenr?, Bej Llyej?, Iej Niw?, Xyej Jy? XejHuHr Benr', XKenryej hyeH', Jyuyen CyHr', MuH Cja?
'MeauumHCKY yH1BEp3UTET y BrHLioyy, YHUBep3nTeTCKa 6onHnua y JeHTajy, Onerbetbe 3a akyLepcTBo 1 rHekonorujy, Jentaj, MpoBrHLUmja

LLlenpyHr, KuHa;

*YHnBep3uTeT y huHraay, YHuBep3utetcka 6onHnua y JyxyeHraunry, Oferberbe 3a akyLlepcTso U rMHeKkonorujy, JeHTaj, MpoBuHuyja

LllenayHr, Knxa

CAXKETAK

YBop/Lum MNpespemeHy nopohaj (M) rnasHM je y3poK cMpT-
HOCTV HOBOpONeHYaAW, a APYr HEMOCPeHM Y3POK CMPTU [0
neTe rofnHe X1BOTa JeTeTa.

Linsb oBor papa je 61o fa aHanm3anpa KMHUYKK TOK 1 UCXOR,
Kof npeBpemMeHo poheHe AeLe.

Mertopae PeTpocnekTriBHO Cy aHanm3upaHu nogaum 3a 307 npe-
BpemeHo poheHe Aele y 6onHuuy YHUBep3uTeTa y hiHraay,
y nepuogy og 1. jaHyapa 2012. go 31. geuemb6bpa 2012.
Pesyntartu Yuectanoct npespemeHor pahatba gele je 6,52%.
lMpeBpemeHo nyLarbe Boferbaka je 6mo pasnory 46,58% IM-a,
cnoHTaHu MM Kog 66 (21,5%), a Tepnujcku MM Koa 98 (31,92%)
6onecHuKa. NMprpoaHn nopohaj je yewhn (60,72%) Kog Tpya-
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Hoha ca < 32 Heflerbe, a yelwhi Lapckum pesom (60,99%) Koa
TpyAHoha ca > 32 Heperbe (p < 0,05). MopohajHa TexuHa je 6una
2.340,46 + 606,26 g, a 3-ckop Ha pohemy -0,15 £ 1,08. 3-ckop
je 6vio marouy y rpynu 28-31%° Heplerba Hero y rpynu 32-33%¢
1 rpynu > 34 Hepembe (p < 0,05). MpoceyHa xocnuTanusauuja
n3Hocuna je 15,17 £ 12,35 gaHa, a Hajuewha komnaukauuja je
61na pecnpaTopHu aucTpec cruHapom (13,92%).

3akrbyuak peBpemeHu nopohaj AOBOAM [0 036MIbHUX KOM-
navKaumja kog HoBopoheHyeTa. [MaBHW pa3nosu, Kao NpepaHo
nyLare BoferbaKa, Mopajy ce CpeunT U NeUnTu, a Camo Ho-
BopoheHYe Mopa Ce MHTEH3UBHO NIeUYNTU.

KmbyuHe peun: ofjojue; ncxop TpyaHohe; npeBpemern nopohaj;
3-ckop
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Spontaneous closure of muscular ventricular septal
defects
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SUMMARY

Introduction/Objective Ventricular septal defect (VSD) is the most frequently diagnosed congenital
heart anomaly. The prognosis is usually good as it has spontaneous closure evolution, especially small
muscular VSDs.

The aim of this study was to determine the natural history of isolated muscular VSDs including the frequency
of spontaneous closure in relation to location in the muscular septum and the age at the time of closure.
Methods The study included 96 children (52 girls and 44 boys) with isolated muscular VSD diagnosed
during the first month of life. We analyzed the tendency of spontaneous closure of these defects for the
duration of childhood during a follow-up period of 16 years. Two-dimensional color Doppler echocar-
diography was performed to detect muscular VSD as a primary cardiac lesion. There was significant
prevalence of small apical versus trabecular defects and their outcomes were evaluated.

Results Our study evaluated 91 children, 49 (53.8%) girls and 42 (46.2%) boys who did not undergo
surgery. Apically located VSD was diagnosed in 68 (74.7%), while trabecular defects were found in 23
(25.3%) children. Spontaneous closure occurred in 56 out of 91 cases (61.5%). The time of spontaneous
closure was most commonly recorded during the first six months after birth (46.4%). The overall rate of
spontaneous closure was 81.3% by the end of the first year. Apically located ventricular defects under-
went spontaneous closure in the majority of patients, in comparison to trabecular ventricular defects
(x*=12.581; p < 0.001). Kaplan-Meier analysis demonstrated a significant difference in the average time
required for spontaneous closure between the analyzed patient groups (log-rank = 9.64, p = 0.002).
Conclusion The frequency of spontaneous closure of muscular VSDs, especially apically located, is very
high in the first six months, especially within the first year of life. It is advisable to detect them early on
using color flow imaging and to follow up patients up to spontaneous closure.

Keywords: muscular ventricular septal defect; spontaneous closure; color Doppler echocardiography
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INTRODUCTION

Ventricular septal defect (VSD) is the most
common congenital cardiac anomaly which
accounts for up to 42% of cardiac defects [1].
An isolated VSD is defined as a defect in the
inter-ventricular septum without other sono-
graphic abnormalities. Isolated VSD occurs in
approximately 2-6 of every 1,000 live births,
1.5-3.5 per 1,000 term infants, and 4.5-7 per
1,000 premature infants. VSDs are slightly
more common in females, with 46% of cases
occurring in males, and 54% in females [2].

Since the 1980s, real-time two-dimensional
echocardiography has dramatically improved
the noninvasive anatomical assessment of VSD.
Cross sectional echocardiography coupled with
Doppler echocardiography and color flow im-
aging are the gold standard for determining the
size and location of virtually all VSDs [3]. In
muscular septal defect, all views that image the
ventricular septum must be employed to detect
the defect. Color Doppler echocardiography is
critical to determine small asymptomatic de-
fects [4].

The evolution of VSD has been the focus of
several studies. Natural history has a wide spec-

trum, ranging from spontaneous closure to con-
gestive cardiac failure and death in early infancy.
Spontaneous closure of VSD especially in the
first years of life is a well-known phenomenon
and it occurs in about one third of all cases [5].
Closure is most frequently observed in muscular
defects (80%), particularly apical, followed by
perimembranous defects (35-40%) [6].

We followed up all patients with a muscular
VSD diagnosed in the first month of life for
over 16 years, to determine the frequency of
spontaneous closure in relation to size, loca-
tion in the muscular septum, and the age at the
time of closure.

METHODS

The study included 96 children (52 girls and 44
boys) with isolated muscular VSD diagnosed
during the first month of life. We analyzed
the tendency of spontaneous closure of these
defects throughout childhood during a follow-
up period of 1-16 years (from January 2000 to
Octobar 2015).

All the patients had complete medical his-
tory and were examined by a pediatric cardi-
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Figure 1. Trabecular muscular ventricular septal defect in a neonate; a) apical four-chamber view; b) parasternal long-axis view; c) parasternal

short-axis view

Figure 2. Small apical muscular ventricular septal defect

Muscular VSD: 96

Moderate: 6 [ Large: 2

Apical: 68 Trabecular: 20 Trabecular:3 || Outlet: 3 | Outlet: 2

| T ]
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Figure 3. The natural history of the 96 muscular ventricular septal
defects (VSDs) studied

ologist. Two-dimensional color Doppler echocardiogra-
phy was performed using available equipment (HP Image
Point - Hewlett Packard Company, Palo Alto, CA, USA,
and Acuson CV70 - Siemens Healthineers, Erlangen, Ger-
many) to detect muscular VSD as a primary cardiac lesion.
Two subcostal views, parasternal long and short axis, and
apical four chamber views were routinely performed to
clearly check the complete ventricular septum (Figure 1).
When color imaging showed inter-ventricular shunting,
the diagnosis was confirmed by color Doppler flow map-
ping, which indicated velocity and direction of the flow.
The muscular defects were categorized as apical, trabec-
ular, or outlet, according to the classification of Gatzoulis
et al. [7]. Defect sizes were measured in two-dimensional
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images or as the maximum thickness of a color jet at the
level of ventricular septum. VSDs were deemed to be large
if the defects were as large as or greater than half of the
aortic orifice, and small if only seen in some parts of the
cardiac cycle or not seen at all, but identified on color flow
mapping (Figure 2). All other defects were classified as
moderate.

The patients were followed up at approximately three,
six, nine, and 12 months of age. After the first year, fol-
low-up intervals were six months. All the patients received
prophylaxis for infective endocarditis.

The y* test was used to compare the difference between
the prevalence of VSDs in males and females. Actuarial
event-free curves were obtained using Kaplan-Meier
analysis to compare spontaneous closure rates of apical
and trabecular VSDs. Log-rank analysis was used to ex-
amine the significance between the curves for apical and
trabecular VSD. A p-value of less than 0.05 was regarded
as statistically significant.

RESULTS

The study included 96 children (52 girls and 44 boys)
with isolated muscular VSD. With regard to size, 88 de-
fects were characterized as small, six as moderate, and two
as large defects. According to localization, in the small
category there were 68 apical and 20 trabecular; among
moderate defects there were three trabecular and three
outlet, and in the category of large defects there were two
outlet defects. Five outlet defects required surgical closure,
three of moderate size and two large ones before the third
year of life. Of the 91 patients managed non-surgically,
56 muscular defects had spontaneously closed: 49 were
apical and seven were trabecular. Of 35 muscular VSDs
that did not require surgical closure and remain open, 19
were apical and 16 were trabecular. Figure 3 summarizes
the natural history of 96 muscular VSDs.

Our study evaluated 91 children, 49 (53.8%) girls and
42 (46.2%) boys who did not undergo surgery.

Apically located VSD was diagnosed in 68 (74.7%) pa-
tients, while trabecular defects were found in 23 (25.3%)
children (Table 1). With regard to defect type, the differ-
ence in frequency between girls and boys was not statisti-
cally significant (x> = 0.089; p = 0.766).
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Table 1. Defect type according to sex

Sex Apical VSD Trabecular VSD X2 p
Girls 36 (52.9) 13 (56.5)

0.089 | 0.766
Boys 32(47.1) 10 (43.5)

Table 2. Time of spontaneous closure during follow-up period

Time of the spontaneous | Number of Ratio Cumulative
closure (months) patients (%) ratio (%)
<1 4 7.1 7.1
1-<3 13 233 234
3-<6 26 46.4 76.8
6-<12 7 125 89.3
12-<18 4 7.1 96.4
18-<42 1 1.8 98.2
42-<120 1 1.8 100
Total 56 100 -

Table 3. Defect type according to the outcome of the closure

Parameter Apical VSD Trabecular VSD X2 p

No closure 19 (27.9) 16 (69.6) <
12.581

Closure 49 (72.1) 7 (30.4) 0.001

Spontaneous closure occurred in 56 out of 91 cases
(61.5%). The average time required for spontaneous clo-
sure was 10.4 + 16.1 months, median 7 months (minimum
1 month and maximum time 117 months), where patient
follow-up lasted for a total of 192 months (16 years). The
time of spontaneous closure was most commonly recorded
during the first six months after birth. At the sixth month,
the first year, and the 18th month, spontaneous closure
occurred in 43 (46.4%), 50 (89.3%) and 54 (96.4%) cases,
respectively. It was seen in all cases except two within the
first 18 months; the other defects closed at the 42nd and
117th month (Table 2).

Apically located ventricular defects underwent sponta-
neous closure in the majority of patients, in comparison
to trabecular ventricular defects (x> = 12.581; p < 0.001)
(Table 3).

Among children in whom spontaneous VSD closure was
confirmed, Kaplan-Maier analysis demonstrated that the
average time for closure of apical defects was 7.6 months
(95% CI: 5.71-9.39 months), and 30.1 months in children
with trabecular defects (95% CI: 1.44-58.84 months). A
significant difference was found in the average time re-
quired for spontaneous closure between the analyzed pa-
tient groups (log-rank = 9.64, p = 0.002) (Figure 4).

There was no record of infective endocarditis in any
patients.

DISCUSSION

Spontaneous closure is the main characteristic of the natu-
ral history of VSD. It is generally accepted that the prog-
nosis of isolated VSD in the postnatal period is good, with
a high rate of spontaneous closure during the first years
of life. However, frequency of spontaneous closure varies
greatly from one study to another, depending on size and
location, the population-age studied and the follow-up pe-
riod [8]. In previous clinical studies, the rate of spontane-
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Figure 4. Kaplan—Meier survival curves comparing spontaneous clo-
sure rates of apical and trabecular ventricular septal defects (VSDs)

ous closure of muscular VSD has been reported between
24% and 96%. These rates are quite different, but as a com-
mon result, most of the small defects close within a few
months after birth [6, 9]. Some investigators suggested that
small defects are not a malformation and that early spon-
taneous closure of these defects is a normal developmental
process [10]. Our results show a high rate of spontaneous
closure of muscular defects (61.5%) and a relatively high
rate of closure in the first year of life with cumulative ratio
of 89.3%. Chang et al. [3] published almost an identical
frequency (89.2%) of spontaneous closure of muscular
defects in the first year. Similar results were published by
Xu etal. [11], who reported that up to 78.5% of the whole
spontaneous closure events occurred when patients were
under the age of three years.

There are a few clinical reports related to the rate of clo-
sure for muscular VSDs, where closure rate is influenced
by the location of the defect. The results are very different
depending on the study. Turner et al. [9] confirmed that
the position of a VSD is extremely relevant to its natural
history. The spontaneous closure rate for muscular defects
was significantly greater than for perimembranous defects.
Shirali et al. [6] studied 156 cases for a mean of 28 months
and also found a significantly higher spontaneous closure
rate for muscular defects. Ramaciotti et al. [12] reported
that the rate of closure for muscular VSDs and apical mus-
cular VSDs was 24% and 23%, respectively. They empha-
sized that spontaneous closure of muscular VSDs was most
commonly seen in the first 18 months of life. They also
observed that the natural history of a single muscular VSD
is not influenced by the location in the muscular septum.
Du et al. [10] screened full-term neonates with color flow
Doppler imaging for muscular VSDs. The rate of closure at
the end of the first year was found as 84.8%, but only one
fourth of defects were located in the apical region. They
found that defects localized in the apical region and defects
greater than 4 mm in size remain patent more than VSDs
located elsewhere. Hiraishi et al. [4] found a very high
frequency for isolated VSDs when term neonates were rou-
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tinely investigated using echocardiography. Most of the de-
fects were small muscular and 76% of them had closed by
the first birthday, but 45% were apical muscular VSDs [4].

Our findings are very similar to the ones reported by
Turner et al. [9] and Atalay et al. [13]. In Atalay’s study,
a very high frequency of spontaneous closure of apical
muscular VSDs was found. Spontaneous closure was seen
in 24 out of 42 cases (57.1%) between one and 36 months
of age, and it was most commonly recorded during the
first six months of life.

Spontaneous closure becomes less likely during ado-
lescence and adult life. In the study by Gabriel et al. [14],
spontaneous closure occurred in 6% of patients.

In recent years, with the development of echocardio-
graphic techniques, the time of diagnosis and monitoring
of VSD focuses to the prenatal period [15]. Li et al. [16]
concluded that birth weight and prenatal echocardio-
graphic measurement of size and location of VSD enables
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CnoHTaHO 3aTBapatbe MYCKYNapHUX BEHTPUKYNAPHUX CeNTaNHUX pedeKaTa

JbusbaHa Mejunh’, Pagmuna MuneycHuh-MuneHoBuh?, Mapuja PatkoBuh-JankoBuh', iBaHa Hukonuh!'

'KnuHnukm ueHTtap Huw, KnuHuka 3a geuje uHtepHe 6onectu, Cpbuja;

2/HcTUTYT 3a HeoHatonorujy, beorpag, Cp6uja

CAMXETAK

YBopa/Linm BeHtpukynapHu centanHu gedekt (BCA) Hajuewha
je ypoheHa cpuaHa maHa. MporHosa je y Hajaehem 6pojy cny-
yajeBa fobpa, NocebHo ako ce pagm 0 Manum MUWKUHAHUM ae-
deKTMa, MMajyhn y BUAY HUXOBY CKOHOCT Ka CMOHTaHOM
3aTBapanmby.

Linmb paga 6vio je fa yTBpAY NPUPOAHY eBOYyLMjY N3010BaHNX
MuwmhHux BCL-a, 0HOCHO y4eCTanocT CMOHTaHOT 3aTBapara
Yy 3aBMCHOCTV Ofi bMXOBe JoKaLuje y MALIMAHOM CenTymy, Kao
1 CTapocTy 6onecHUKa y Bpeme 3aTBapatba.

Metope VicnuTtrBame je obyxsatuno 96 peue (52 geBojuu-
e 1 44 feyaka) ca usonoBaHum muwrhHrm BCl-om, Koju je
[jarHOCTKOBaH TOKOM NPBOT MeceLia X1BoTa. AHanvsmpanu
CMO TeHAEHLMjy CMOHTaHOT 3aTBapakba TOKOM AeTUHCTBA, a
Bpeme npaherba M3HOCUO je 16 roguHa. 3a AnjarHosy muwmnh-
Hor BC[l-a kao npumapHor cpyaHor gedekra KopuwheHa je
[BOJVMEH3VIOHaNHa Kolop Aonnep exokapaunorpaduja. Pe-
rMCTPOBaHa je 3HauyajHo Beha yyectanocT Manmx anvmkanHmux
BC[-a y ogHocy Ha TpabeKynapHe 1 aHanu3npaHa je hnxoBsa
npupogHa esonyLyja.

DOI: https://doi.org/10.2298/SARH170301088P

Pesynrtatu Ctygujom je obyxsaheHo 91 gete - 49 (53,8%)
AeBojunLa 1 42 (46,2%) feyaka, Koju HUCY onepucaHn TOKOM
npahetba. Anvikansu muwmhHm BCI aujarHocTkoBsaH je Kog 68
(74,7%) peue, 0ok je TpabekynapHu HaheH Kog, 23 (25,3%) ncnu-
TaHWKa. [1o CoHTaHOr 3aTBapakba AOLWNO je Kog 56/91 (61,5%)
ucnuTaHvka. Hajsehn 6poj fedekara 3aTBOPUO Ce TOKOM Mp-
BUMX LWECT Meceum XnBoTa (46,4%). YKynHa cTona CrnoHTaHor
3aTBaparba 0 Kpaja npBe roaviHe 6una je 81,3%. 3aTBopuio ce
3HavajHo Behu 6poj anukanHux BC[-a y nopehetby ca Tpabe-
KynapHum gedekatrma (x’=12,581; p < 0,001). KannaH-Maje-
poBa aHanu3a je mokasana 1 3HauajHy pasnmKy y NpoceyYHoM
BpPeMeHy CMOHTaHOr 3aTBapatba OBe ABe UCMUTUBAHE rpyne
(Ior Pank = 9,64, p = 0,002).

3akbyyak Moxe ce 3aK/byunTm fa ce Hajeehn 6poj coHTaHUX
3aTBapatba BC[l-a ofBuja y NpBUX LWeCT meceLy, OGHOCHO A0
Kpaja npBe roguHe xuBota. [putom ce Hajuelwhe 3aTBapajy
anuKanHu MuwniHn aedekT, Te nx Tpeba Ha Bpeme OTKpUBaTH
1 KOHTUHYMPAHO NPaTVTX A0 HUXOBOT 3aTBapakba.

KrmbyuHe peun: MycKynapHy BEHTPUKYNapHW cenTanHy fedekT;
CMOHTaHO 3aTBapatbe; Koslop Aonnep exokapavorpaduja
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SUMMARY

Introducton/Objective Insufficiency of relevant anatomic data and great neurological and neurosurgical
significance were the reasons for this study with scientific and practical implications.

The purpose was to determine, at the transverse in situ section of the head, the position and relations of
the sylvian aqueduct of the mesencephalon by measuring its distances from particular brain and calvaria
structures. Also, the aim was to determine the same distances according to axial sections by using MRI.
Methods The material consisted of twenty autopsy human heads. The section of the head was made at the
level of the tentorial hiatus and the midbrain. After that, we measured the distances between the cerebral
aqueduct and a) posterior border of the optic chiasm, b) upper border of the dorsum sellag, c) terminal
bifurcation of the basilar artery, d) beginning of the straight sinus, ) internal occipital protuberance, f)
tentorial edge (lateral from the aqueduct), and g) internal surface of the calvaria (lateral to the aqueduct).
We determined the same distances by the MRI system. The measurements were made in 37 subjects.
Results The numerical data obtained by this study will be of benefit to neurosurgeons in choosing a
surgical approach to the contents of the incisural space, and to neurologists for the exact localization of
the lesion and interpretation of certain signs and symptoms.

Conclusion The results of a detailed examination of the sylvian aqueduct position and relations have
shown that the use of MRI is the morphometric method of choice, because it is more precise for all the
parameters monitored than in situ measurements.

Keywords: sylvian aqueduct; measured distances; midbrain section; MRI

INTRODUCTION

The sylvian aqueduct is the central cavity of the
midbrain. The cerebral aqueduct was first illus-
trated by Leonardo da Vinci (1452-1519), who
injected the ventricles with a solidifying medi-
um and obtained casts — the first anatomical in-
jection, but it was named after Jacques Dubois
(Jacobus Sylvius) (1478-1555), a French anat-
omist and surgeon from Paris, who is not be
confused with Francois de la Boe (1614-1672),
known as Sylvius, a professor of medicine in
Leyden, known for his descriptions of the
brain (sylvian fissure) [1, 2]. According to Ter-
minologia Anatomica [3], the aqueduct of the
midbrain (aqueductus mesencephali) is also
correct, and may be more appropriate recom-
mended term. It lies between the tectum and
the tegmentum of the midbrain, connecting the
third to the fourth ventricle.

The aqueduct has arcuate shape on the
medio-sagittal section of the midbrain [4, 5].
Woollam and Millen [6] have defined its rostral
and caudal border. The rostral border is a plane
perpendicular to the longitudinal axis of the
brainstem, passing through the caudal end of
the posterior commissure. The caudal border is
a plane, also perpendicular to the longitudinal
axis of the brainstem, lying at the level of the
lower pole of inferior colliculi of the midbrain.
On the frontal section, the aqueduct of Sylvius
is of triangular shape, with its apex directed
downwards.

The review of comparative anatomy of the
mammalian brain shows that the cavity of the
midbrain gradually narrows from lower to up-
per vertebrata; in men, it is reduced to a strip
duct, therefore the sylvian aqueduct is the most
narrow part of the ventricular system and in
many cases the site of the liquor blockade.
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Aqueductal stenosis is most frequently a congenital anom-
aly occurring as the result of the intrauterine infection or
other causes [7]. Progressive stenosis of the sylvian aq-
ueduct initiated during the embryonic period may result
from ependymal disruption of the cerebral aqueduct and
dysfunction of the subcommissural organ [8]. These child-
hood forms of stenosis are more dangerous and have been
studied more extensively than adult forms, although the
latter have not been uncommon [9]. Aqueductal stenosis
and the slightest alterations in the position, shape, and size
of the aqueduct have serious effects on the function of the
midbrain structures, and can lead to different neurologic
disturbances (hydrocephalus, spastic paresis, muscular ri-
gidity), and may be accompanied by divergence paralysis
[10], hydrocephalus [8, 9], schizophrenia and parkinson-
ism [11, 12, 13], as well as periaqueductal dysfunction (the
sylvian aqueduct syndrome) [14].

The midbrain, and the sylvian aqueduct within it,
represents the upper part of the brainstem. It lies along
the neuraxis passing through the tentorial hiatus, which
means that it is both in the supra- and infratentorial space.
Therefore, in expansive changes, movements of the brain
mass lead to supra- and infratentorial herniation of the
midbrain. In these cases, the midbrain is exposed to the
pressure from the prolapsed part of the brain and edges of
the tentorium, which affects the sylvian aqueduct [15, 16].

Insufficiency of relevant anatomic data and great neu-
rological and neurosurgical significance were the reasons
for this study. The aims of our study were to define the
position, extent and relationships of the Sylvian aqueduct
using transverse sections of the midbrain.

The purpose of this study was to determine, at the
transverse in situ section of the head, the position and
relations of the sylvian aqueduct of the mesencephalon
by measuring its distances from particular brain and cal-
varia structures. Also, the aim was to determine the same
distances by using magnetic resonance imaging (MRI)
according to axial sections in FFE-T1 sequence, the slice
thickness being 1.5 mm.

METHODS

After a standard preparation procedure for histochemis-
try, one normal midbrain was embedded in paraffin and
sectioned transversely. The slices were stained with cresyl
violet and luxol fast blue (Kliiver-Barrera method), exam-
ined under the light microscope, and photographed using a
digital camera (Figure 1). Additionally, we made transverse
sections of two formalin injected heads in order to use
them for studies of the position, extent, and relationships
of the mesencephalon and cerebral aqueduct, as the coronal
sections of one formalin injected head (Figures 2 and 3).
Measurements were performed on 20 heads of adults,
both sexes, aged between 48 and 65 years (12 female,
whose average age was 60 years, and eight male of the
average age of 58 years), with no pathological findings,
during routine autopsies at the Institute of Pathology,
School of Medicine, University of Belgrade. We studied
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Figure 1. Light microscopy of the transverse section of the midbrain
through the superior colliculus (SC), and the red nucleus (RN); SA -
Sylvian aqueduct; PAG - periaqueductal grey substance; CC - crus
cerebri; SN - substantia nigra; ON — oculomotor nerve; SCP — superior
cerebellar peduncle, decussatio; LM - lemniscus medialis; STT - spino-
thalamic tract; CTT - central tegmental tract; Onc — oculomotor nuclei;
MLF - medial longitudinal fasciculus; MNc - mesencephalic nucleus
of CNV (cresyl violet and luxol fast blue)

* -\" - 2 "4 !
Figure 2. Transverse sections of two heads and midbrains (M) at the
level of the tentorial hiatus; SA - sylvian aqueduct; OCh - optic chi-
asm; ON - optic nerve; IR - isthmus rhombencephali; arrows, tento-
rial border; TC — tentorium cerebelli; PCA - posterior cerebral artery;
PCoA - posterior communicating artery; MCA — middle cerebral artery;
AChA - anterior choroidal artery; SCA — superior cerebellar artery; BA
- basilar artery; U - uncus; TrN - trochlear nerve; OcN - oculomotor
nerve; DS — dorsum sellae; C — cerebellum; GCV - great cerebral vein

the relationships only in fresh cadaver material with short
postmortem delays. After the skull had been opened, the
dura mater was removed, and frontal lobes of the cere-
brum were lifted. This enabled inspection and detection
of the optic chiasm and internal carotid arteries. Then we
carried out the sectioning of the midbrain in situ at the
level of the tentorial notch. The distances were measured
using scientific caliper.
The following distances were measured (Figure 4):
a. from the aqueduct to the posterior border of the optic
chiasm;
b. from the aqueduct to the upper border of the dorsum
sellae;
c. from the aqueduct to the terminal bifurcation of the
basilar artery;
d. from the aqueduct to the beginning of the straight
sinus;
e. from the aqueduct to the internal occipital protuber-
ance;
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Figure 3. Coronal section of the head through the third ventricle (lll);
IC — internal capsule; M — midbrain; IR — isthmus rhombencephali; P
- pons; MO - medulla oblongata; SC - spinal cord; arrows, tentorial
border; TC - tentorium cerebelli; PCA - posterior cerebral artery; H -
hippocampus; PG - parahippocampal gyrus; TrN - trochlear nerve; SCA
- superior cerebellar artery; VIl and VIII - facial and vestibulocochlear
nerves; IX and X - glossopharyngeal and vagus nerves; 1JV - internal
jugular vein; VA - vertebral artery

Figure 4. Distances between the sylvian aqueduct (SA) and the: a -
posterior border of the optic chiasm; b — upper border of the dorsum
sellae; c - basilar artery; d — beginning of the straight sinus; e — internal
occipital protuberance; f - tentorial edge; g - internal table of the skull

f. from the aqueduct to the tentorial edge (lateral to the

aqueduct), and

g. from the aqueduct to the internal table of the calvaria

(lateral to the aqueduct).

We measured the same distances using the Philips
Intera 3+ (Koninklijke Philips N.V., Amsterdam, Neth-
erlands) MRI system, using axial sections in the FFE-T1
weighted sequence, TE 15, TR 450, FOV 192 x 240, slice
thickness 1.5 mm. The measurements were performed at

Srp Arh Celok Lek. 2017 Jul-Aug;145(7-8):357-363

the Health Centre for Railway Workers, Belgrade, on 37
subjects (20 men of the average age of 44 years, and 17
women of the average age of 41 years), with no pathologi-
cal findings, after the approval obtained from each person
and the institutional ethics committee.

Data obtained by two different methods were com-
pared. Specific matching was performed, and in statistical
analysis of data, we used the descriptive statistics (mean
value, standard deviation and standard error) implement-
ing the SPSS Statistics for Windows, Version 17.0 (SPSS
Inc., Chicago, IL, USA) software. Statistical significance
of the differences among the mean values was tested by
Student’s t-test.

RESULTS

The cerebral aqueduct, surrounded by the periaqueduc-
tal grey substance (PAG), separates the tectum from the
tegmentum. PAG contains important structures, such as
dorsal raphe nucleus, dorsal tegmental nucleus, dorsal
longitudinal fasciculus, and some monoaminergic bun-
dles. The midbrain tegmentum, ventral to the cerebral
aqueduct, and dorsal to the substantia nigra, contains the
trochlear and oculomotor nuclei, the trigeminal mesen-
cephalic nucleus, the red nuclei, and many smaller cell
groups, as well as a curved band of somatic sensory fibers.
The massive crura cerebri contain descending corticofugal
fibers (Figure 1).

In the tentorial hiatus area, there are also other struc-
tures: rhombencephalic isthmus, rostral portion of the
cerebellum, uncus, and the parahippocampal gyrus, and
a large number of cerebral vessels and cranial nerves
(Figures 2 and 3). Major arteries in this area include the
anterior choroidal artery, posterior cerebral artery, and
superior cerebellar artery. The lateral posterior choroidal
arteries and thalamogeniculate arteries, side branches of
the posterior cerebral artery, course just medial to the free
edge of the tentorium. In this region, the internal cerebral
veins and the basal vein of Rosenthal unite to form the
great cerebral vein of Galen, which joins the inferior sag-
ittal sinus to form the straight sinus. The trochlear nerve
passes through this region and is closely related to the ten-
torial free edge.

We compared anatomical and radiological distances
(diameters) to define the exact position of the Sylvian aq-
ueduct. In order to accomplish this we measured distances
between the cerebral aqueduct and particular structures:
a) posterior border of the optic chiasm, b) upper border
of the dorsum sellae, ¢) terminal bifurcation of the basilar
artery, d) beginning of the straight sinus, e) internal oc-
cipital protuberance, ) tentorial edge (lateral to the aque-
duct), and g) internal table of the calvaria (lateral to the
aqueduct) (Figure 4).

a) The average distance between the aqueduct and the

posterior border of the optic chiasm was 43.2 mm,
SD 3.76, SE 0.84. The minimal value was 40 mm and
maximum 48 mm (Table 1A). The average value of
the same distance obtained by MRI was 44.6 mm,
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Table 1. Statistics of all measured distances in situ and on MRI
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th:th‘:rceebfr;c?m a Ch.iasma o Beisim | & elki ) e SFraight Internale(;ccipital PIETE G2 ¢ Ig;ci:;\?;:izble
aqueductto; | OPHicum | sellae | artery - sinus protuberance | Left | Right |Mean | Left | Right |Mean
A. Measured on sections

Mean 43.2 36.8 26.2 22.1 63.2 108 | 11.2 1 65.9 | 66.1 66
SD 3.76 2.40 2.69 3.10 3.22 0.89 | 091 | 0.89 | 349 | 3.67 | 3.49
SE 0.84 0.54 0.6 0.69 0.72 02 | 017 | 02 | 0.78 | 0.82 | 0.78
Min. 40 31 23 17 56 9 10 9 57 57 57
Max. 48 41 32 28 71 12 12 12 71 72 72
B. Measured on MRI

Mean 44.6 36.3 26.3 229 61.9 105 | 10.8 | 10.6 | 64.1 | 64.3 | 64.2
SD 233 2.83 2.26 3.71 37 094 | 096 | 094 | 481 | 478 | 4.8
SE 0.38 0.47 0.37 0.61 0.61 0.15 | 0.16 | 0.16 | 0.79 | 0.79 | 0.79
Min. 40.5 315 22.2 17.2 57.2 9.2 9 9.2 | 572 | 578 | 575
Max. 48.1 40.7 31.8 28.9 70.9 12 12.1 12 | 722 72 | 721
DF=72

t 1.925 0.820 0.173 1.007 1.612 1410/ 1.839|1.880 | 1.842|1.817 | 1.845
p 0.058 0.415 0.863 0.318 0.111 0.163 | 0.070 | 0.064 | 0.070 | 0.073 | 0.069

SD 2.33, SE 0.38, the lowest value 40.5 mm, and the
highest 48.1 mm (Table 1B).

b) The mean value of the distance between the aque-
duct and the upper border of the dorsum sellae was
36.8 mm, SD 2.4, SE 0.54, the minimal value was
31 mm, and the maximal 41 mm (Table 1A). The
average value of that distance on MRI was 36.3 mm,
SD 2.83, SE 0.47, the lowest value 31.5 mm, and the
highest 40.7 mm (Table 1B).

¢) The mean value of the distance between the aqueduct
and the terminal bifurcation of the basilar artery was
26.2 mm, SD 2.69, SE 0.6, the minimal value was
23 mm, and the maximal 32 mm (Table 1A). The av-
erage value of the same MRI distance was 26.3 mm,
SD 2.26, SE 0.37, the lowest value 22.2 mm and the
highest 31.8 mm (Table 1B).

d) The mean value of the distance between the aqueduct
and the beginning of the straight sinus was 22.1 mm,
SD 3.1, SE 0.69, the minimal value was 17 mm, and
the maximal 28 mm (Table 1A). The average value
of the same distance obtained by MRI was 22.9 mm,
SD 3.71, SE 0.61, the lowest value 17.2 mm and the
highest 28.9 mm (Table 1B).

e) The mean value of the distance between the aqueduct
(section at the level of hiatus tentorii) and the most
prominent point of the internal occipital protuber-
ance was 63.2 mm, SD 3.22, SE 0.72, the minimal
value was 56 mm, and the maximal 71 mm (Table
1A). The average value of that distance on MRI
was 61.9 mm, SD 3.7 mm, SE 0.61, the lowest value
57.2 mm and the highest 70.9 mm (Table 1B).

f) The mean value of the distance between the aqueduct
(section at the level of hiatus tentorii) and the tento-
rial edge was, on both sides, 11 mm, SD 0.89, SE 0.2,
with the minimal value of 9 mm, and the maximal
12 mm (Table 1A). The average value of the same dis-
tances obtained by MRI for the left and the right side

‘ DOI: https://doi.org/10.2298/SARH160629057S

on average was 10.6 mm, SD 0.94, SE 0.16, the lowest
value 9.2 mm, and the highest 12 mm (Table 1B).

g) The mean value of the distance between the aq-

ueduct and the internal table of the calvaria was,
on both sides, 66 mm, SD 3.49, SE 0.78, with the
minimal value of 57 mm, and the maximal 72 mm
(Table 1A). The average value of these distances on
MRI for the left and right side was 64.2 mm, SD 4.8,
SE 0.79, the lowest value 57.5 mm and the highest
72.1 mm (Table 1B).

Additionally, we compared the accuracy of measure-
ments made using MRI axial sections (Figure 5) with ana-
tomical measurements obtained by using a sliding caliper.
There were no statistically significant differences between
the MRI and the anatomical measurements (Student’s
t-test; p > 0.05) (Table 1). Our results demonstrated that
MRI sections can provide accurate and relevant measure-
ments which are in good correlation with performed ana-
tomical measurements.

The results of a detailed examination of the sylvian aq-
ueduct position and relations have shown that use of MRI
is morphometric method of choice, because it is more pre-
cise for all the parameters monitored than in situ measure-
ments. The bony tissue is not prone to postmortal altera-
tions, and it has been well known that connective mem-
branes are more resistant, but with increasing post mortem
delay softening of nervous tissue occurs. This may result in
deformation and significant changes of the brain stem posi-
tion in the supratentorial and infratentorial compartments.

DISCUSSION

The region of the tentorial notch can be classified as the:
anterior, middle (paired), and posterior incisural space.
The posterior incisural space is also known as the pineal

region. It lies in front of the cerebellum, posterior to the
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Figure 5. Section of mesencephalon at the level of hiatus tentorii ob-
tained by MRI; 1 - sylvian aqueduct; 2 - basilar artery; 3 — optic chiasm

midbrain, partly situated in the cerebello-mesencephalic
fissure. It corresponds to a quadrigeminal cistern, extend-
ing superiorly to the lower surface of the splenium, and
posteriorly to the level of the tentorial apex. Its lateral bor-
ders are the pulvinares of thalami and the posterior part of
parahippocampal gyrus, laterally extending to the middle
incisural space. The middle incisural space is a narrow
space between the upper part of the brainstem medially
(at the level of pontomesencephalic juncture) and the me-
dial side of the temporal lobe, more precisely, the parahip-
pocampal gyrus. Superiorly, this space is bounded by the
posterior part of the optic tract and the lower surface of
the thalamus, and it continues inferiorly into the cerebello-
mesencephalic fissure. The middle incisural space corre-
sponds to the ambiens and crural cisterns [15, 16].

Lang and Buhler [17] and Lang [18] presented data on
the dimensions of certain midbrain structures: crus cer-
ebri, lamina tecti, tegmentum, superior colliculi, inferior
colliculi, interpeduncular fossa, but none of the distances
from the aqueduct to surrounding structures. Our meas-
urements, which have not been performed before, are col-
lected and compared with those made by using MRI, and
showed, in general, position and relations of the sylvian
aqueduct with possible clinical implications.

A specific challenge for a neurosurgeon is the approach
to the contents of the incisural space, particularly the le-
sions along the posterolateral midbrain. In these cases,
the adequate surgical approach is supracerebellar and in-
fratentorial [19]. This approach has three variants: mid-
dle, paramedian (lateral), and extremely lateral. Therefore,
it is important to evaluate the relations of the aqueduct
to the tentorial notch, elements of the incisural space, as
well as other parts of the brain and calvaria. Neurosurgi-
cal significance of the mesencephalic aqueduct and PAG
is manifested in appropriate neurosurgical interventions
at the mesencephalic level. The most frequent surgeries
are in the vicinity of the midbrain, both dorsally (in the

Srp Arh Celok Lek. 2017 Jul-Aug;145(7-8):357-363

pineal body area), and ventrally (in patients with crani-
opharyngioma). Surgical procedures at the level of the
mesencephalon have been rare. Therefore, the knowledge
of aqueductal topography is of importance in both fields -
neurology and neurosurgery.

Even though neurosurgeons consider the aqueduct an
untouchable cerebrospinal fluid channel, with increasing
popularity of neuroendoscopy and stereotactic neurosur-
gery, structures in its vicinity could be managed endo-
scopically or stereotactically. Longatti et al. [2] described
the findings of endoscopic aqueductal exploration. But,
the anatomy of the periaqueductal region is extremely
complex, and the idea that the aditus can be forced and
the aqueduct itself mechanically enlarged with a larger
endoscope is certainly hard to accept [20].

Neurological significance of PAG is reflected in appear-
ance of various signs and symptoms in patients with dorsal
tegmental lesion (the aqueduct and PAG lesion). Lesions
can be of vascular, neoplastic and demyelinating in their
natures. Vascular lesions most frequently occur after oc-
clusion of paramedian perforating branches of posterior
cerebrale and/or terminal part of the basilar artery [21].
Tumors appear either out of the mesencephalon, for exam-
ple in the region of the pineal body with compression on
the dorsal tegmentum, or in the PAG proper [22, 23, 24].
Finally, demyelinating diseases may affect certain parts of
PAG and surrounding formations. For interpretation of
mental correlates accompanying structural lesions in the
mesencephalic region, it is important to properly interpret
alterations and form of mesencephalic aqueduct, its dis-
tance from the left and right substantia nigra and dorsal
tegmentum, as well as asymmetry of the above elements
on MRI scans. The fact is that, namely, substantia nigra,
nucleus raphe dorsalis and PAG are responsible for affec-
tive functions and emotions, as well as that there coexist
different neurotransmitters and neuropeptides with a par-
ticular role in modulating mental functions. There are 40%
of all GABA cerebral axonal terminals in substantia nigra,
representing the most potent inhibitory neurotransmitter
in the mammalian central nervous system.

The tentorial hiatus is a frequent site of herniation in
cases of intracranial hypertension. The supratentorial ex-
pansive processes lead to descending herniation and in-
fratentorial processes to ascending herniation. In both
cases there is compression, dislocation, elongation and,
eventually, laceration of the cerebral tissue, nerves, arter-
ies, veins, and liquor space. As a result, edema, infarction,
hemorrhage, and hydrocephalus develop [15]. Considering
the fact that the aqueduct is a very narrow channel, it can
easily be narrowed by expansive and other processes, either
in or adjacent to the aqueduct, and produce stenosis and
hydrocephalus [7, 9, 25]. The aqueduct can be expanded in
patients with generalized cerebral atrophy, as well is in head
injuries followed by the loss of periaqueductal neuronal and
axonal substance. A tumor can develop inside the aqueduct,
connected to the intraventricular tumors of the third and
fourth ventricle. The tumors of the posterior cranial fossa
can displace the aqueduct posteriorly, anteriorly, laterally,
or can lead to posterolateral shifting [26].
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This study has a both neurosurgical and neurological
significance. The data obtained will be of benefit to neu-
rosurgeons in choosing a surgical approach to the contents
of the tentorial notch, and to neurologists and neuroradi-
ologists for the exact localization of the lesion and further
interpretation of certain signs and symptoms.

CONCLUSIONS

The data obtained during this study may facilitate estab-
lishing diagnosis of pathological processes in the central
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OpHocu CuneujeBor KaHana ca OKOJIHUM AeN0BMMA Mo3ra U obakbe MepeHu
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lopaaHa CraHkoBuh', BurbaHa Butowwesuh?, lopeHtnHa beleti?, KpnctuHa Jasuposuh?, Anekcanapa Joxuh?, AHa
3ekaBuua', bpaHucnasa hypunh®, 3gpaBko Butowesuh’, Munan Munucasmesuh!’

'YHuep3uteT y beorpagy, MHCTUTYT 3a aHatomujy, MeamumHcki akyntet, beorpap, Cpbuja;
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*YHneep3uTeT y beorpagy, MeguunHcki dakyntet, KnuHuukm uentap Cp6uje, LieHTap 3a paguonorujy u MP, Beorpag, Cpbuja;
YHnBep3uTeT y beorpagy, MHcTuTyT 3a aHatomujy, Ctomatonowwku dakynter, beorpag, Cpbuja;
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CAXETAK

YBog/LUum Hepfoctatak ogroBapajyhrix aHaToMCKMx nopata-
Ka 1 BESIMKM HeYpPOJIOLLKY 11 HeYPOXMPYPLLKKM 3Hauaj cy 6rnm
pasnosu 3a NoKpeTame OBe CTyAMje Ca HAYYHUM 1 MPaKTUYHUM
3Hayvajem.

Linsb papa je 61o aa ce, Ha NONPeYHOM MpeceKy rnase, ofpe-
Ze nonoxaj n ogHocu CUnBujeBor KaHana cpeirer Mo3ra me-
perem pasfarbUiHa Ao oagpeheHnx CTpyKTypa Mo3ra 1 lobatbe.
Takohe, uub je 1 fa ce oppene NcTe pasgabriHe Kopuwherem
MonpeyYHUX npeceka MarHeTHe pesoHaHue (MP) rnase.
MeTopne papga Matepujan cy unHunam npeceun 20 rnasa go-
6vjeHn TOKOM pyTUHCKe 06ayKuuje. Mpecewy rnase 1 Mo3ra
Cy NpaBJ/beHN y HMBOY 3jana waTopa Manor Mo3ra 1 Cpearer
mo3ra. Mepunu cmo pactojara nsmehy CunsujeBor kaHana u
a) 3a4Hbe MBULIE ONMTUYKE PacKpPCHULE, 6) rophbe nBuLe nehHor
Jena xunodusHe jame, B) 3aBpLUHe pauBe ba3unapHe apTepuje,
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r) moyeTKa NpaBor CMHYCa, A) YHyTpalltbe NoTubayHe KBpre,
h) nBMUe TeHTOpMjyma (ynosbe of KaHana cpeftber Mo3ra)
€) yHyTpallhe NoBPLUMHE KpoBa Jiobare (ynosbe of KaHana
cpeprer mo3ra). Mepunu cMo 1cTe pasgarbuHe kopuiherem
MP. Mepetbe je 06aB/beHO Ha 37 ocoba.

Pesyntatm Hymepunukun nogauu JobvjeHyr 0BOM CTyAUjOM
6vhe of KOPUCTY HEYPOXMPYP3MMA Y MPOHaNAXKEHbY XMPYPLL-
KOr NpYCTyna cagpajy npocrtopa nsmehy cnobogHux nemua
TEHTOPUjyMa, Kao 1 Heypono3rma 3a NpeLy3Hy noKanusauujy
nesuja v MHTEPMpeTaLujy HeKrX 3HaKoBa 1 CMMTOMa.
3ak/byuak Pe3yntati feTasbHOr NpoyyaBatba NosoXaja n ofg-
Hoca CunBujeBor KaHana Nokasanu cy Aa je kopuwhere MP
MopdoMeTpujcka METOAA 1360pa jep je MHOro NpeLusHmje 3a
CBe MocmaTpaHe napameTpe of Mepera TOKOM 06ayKLuje.
KmbyuHe peun: CunsujeB KaHan; MepeHe pasfabuHe; mpecek
cpeptber mo3ra; MP
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SUMMARY

Introduction/Objective Molar-incisor hypomnineralization (MIH) is relatively common developmental
anomaly characterized by hypomineralized enamel defects in the first permanent molars and incisors.
The aim of this study was to determine the prevalence of hypomineralization of the first permanent molars
and incisors in children aged eight and 10 years who live in the northern part of Kosovo and Metohija.
Methods The study included 712 respondents, 289 of whom aged eight (40.6%) and 423 of whom aged
10 years (59.4%). Criteria according to Weerheijm were used for diagnosis of hypomineralization and the
severity of changes was determined.

Results The frequency of hypomineralized changes in the first permanent molars and incisors of the
examined children in this area was 12.2%. It was lower in children aged eight years (10.7%) compared
to those aged 10 (13.2%). Demarcated enamel opacity was more common in younger children, whereas
both atypical restoration and tooth extraction due to hypomineralization were more common in older
children. Mild form is more common in children aged eight years, whereas both severe form and severe
form with extracted teeth are more common in children aged 10 years. The results indicate that the first
permanent molars were most commonly affected by MIH changes.

Conclusion The percentage of the respondents with MIH changes in the northern part of Kosovo and
Metohija, which is 12.2%, is not negligible and points to the necessity of early diagnosis in order to prevent
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and reduce the complications of the condition by timely prevention and treatment.
Keywords: hypomineralization; molars; incisors; children; prevalence

INTRODUCTION

In addition to dental caries and periodontal
disease, developmental tooth disorders have
been a problem in dentistry for more than two
centuries. In economically developed coun-
tries, the problem of dental caries has been
solved using targeted prevention programs,
and significant results are being achieved in
prevention of periodontal disease as well. Thus
it has been proved that dental diseases can be
prevented and controlled [1].

However, in the last ten years, especially in
these countries, with a decrease in incidence of
dental caries in children and adolescents, irreg-
ularities in the structure of hard dental tissues,
which occur as a consequence of disorders at
the time of their formation, apposition, miner-
alization, and maturation, have become more
and more common. Special attention has been
paid to isolated hypomineralized enamel de-
fects of the first permanent molars and incisors.

During the 1970s, Swedish dentists were the
first to point to the changes in the form of hy-
pomineralization of the first permanent molars
[2]. In 2001 a Dutch dentist Karin Weerheijm

[3] suggested the term of molar-incisor hy-
pomineralization (MIH), hypomineralization
of molars and incisors, to describe the clinical
tindings of hypomineralization of systemic ori-
gin of one or more of the first four permanent
molars, which may be associated with changes
in the maxillary, and less frequently in the per-
manent mandibular incisors.

Although the definition suggests that the
influence of systemic factors is important, no
specific systemic cause has been determined. It
is the multifactorial etiology that is important,
and inadequately explored genetic background
in the etiology of MIH as well [4, 5].

Factors mentioned in the literature as pos-
sible etiological factors that might cause hy-
pomineralization of molars and incisors are
premature birth, low birth weight, twins, ear,
nose, and throat infections, respiratory prob-
lems, epileptic seizures, hypoxia, disorder of
calcium and phosphate metabolism, urinary
tract infections, infant exposure to dioxins and
biphenyls, childhood illnesses, and chronic dis-
eases. Recent studies have shown that frequent
antibiotic use and vitamin D deficiency may
affect tooth hypomineralization [6-9].
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Hypomineralization of the first permanent molars and
incisors, defined as reduced enamel mineralization, is a
clinical condition in which enamel defects range from
demarcated opacities to cracked, severely hypomineral-
ized enamel. Defective opaque (porous) enamel is of nor-
mal thickness, with a smooth surface and can be whitish,
white-yellow or yellow-brown and the defect typically has
a clear line between affected and healthy enamel [10].Teeth
affected by MIH are susceptible to thermal, mechanical
and chemical stimuli. Therefore, oral hygiene is difficult,
and these teeth are more prone to cavities, which disturbs
the oral health of children, and represents a significant
problem in pediatric dentistry [11].

The frequency of this phenomenon varies significantly.
Studies in different countries show different results, rang-
ing 2.5-40.2% [12-16].

There are no precise data on the frequency of hypom-
ineralization of the first permanent molars and incisors in
the territory of Kosovo and Metohija.

Therefore, the aim of this study was to determine the
distribution of hypomineralization of the first permanent
molars and incisors in children who live in the northern
part of Kosovo and Metohija as well as to assess the charac-
teristics and determine the severity of hypomineralization.

METHODS

The study was approved by the Ethics Committee of the
Faculty of Medicine in Kosovska Mitrovica (No. 09-2440
/ November 26, 2015), and it was conducted by the re-
searcher who had been previously trained and calibrated
for assessing hypomineralization of the first permanent
molars and incisors and other developmental enamel de-
fects. Examiner reliability for the accurate diagnosis of
MIH was tested on 10% of respondents of the total sample.
A high inter-rater diagnostic accuracy of MIH (k = 0.97)
was received.

Children examinations were carried out at the Depart-
ment of Pediatric and Preventive Dentistry of the Faculty
of Medicine in Kosovska Mitrovica and in school den-
tal offices. Dental mirrors, probes, and common lighting
were used to examine children. The probes were used only
when necessary, for removing dental plaque.

We examined only children who had written parental
consent to participate in the study, and who had previously
been fully informed, orally and in writing, about the aims
of the study.

A total of 712 schoolchildren, 289 (40.6%) of whom
aged eight and 423(59.4%) aged 10, were examined in the
following elementary schools: “Sveti Sava” and “Branko

Radicevi¢” in Kosovska Mitrovica (393 schoolchildren ex-
amined), “Vuk Karadzi¢” in Zvecan (134 schoolchildren
examined), and “Leposavi¢” (185 schoolchildren exam-
ined).

Criteria used in this study and commonly used in the
literature are those proposed by Weerheijm et al. [17].
These are the following: demarcated opacity (DO); post-
eruptive enamel breakdown (PEB); atypical restoration
(AR); extracted molar due to MIH (E-MIH); un-erupted
teeth (UT).

For patients with DO, PEB, and AR, we determined
the severity of changes. There are three degrees of sever-
ity: mild, moderate, and severe form. Mild form of the
tooth mineralization disorder is characterized by stained
changes in the tooth enamel. Moderate form is character-
ized by changes in color (white/opaque, yellow or brown)
and minimal loss of tooth substance with no need for res-
toration, or minimally invasive treatment is sufficient to
repair defects. Loss of damaged enamel and dentin which
require restoration represent severe form.

In cases when there were more defects on one tooth,
the most severe change was recorded as valid. Teeth with
more than one half of the crown erupted were included in
the study while lesions less than 1 mm were not.

Of statistical tests, Student’s t-test and x> test were used,
and the significance test was performed at the level of
probability p < 0.01 and p < 0.001.

RESULTS

Based on the set aims and with appropriate methodology
used in the study, the following results were collected.

Table 1 shows a comparative analysis of respondents
by sex and age in relation to the occurrence of hypomin-
eralized changes. The frequency of MIH in the examined
children in this area was 12.2%. It was found that the per-
centage of female respondents with MIH was higher than
that of males, but with no statistically significant differ-
ence (x> = 0.69, p = 0.4058). Analysis of MIH prevalence
in relation to age has lower values in children aged eight
years (10.7%) compared to that in respondents aged 10
(13.2%). The analysis of data shows there is no statistically
significant difference (x> = 1.01, p = 0.314).

When analyzing individual criteria for MIH, neither the
difference in the frequency of hypomineralized changes in
the form of demarcated enamel opacities (x> = 1.72, p =
0.190) nor in the form of post-eruptive enamel breakdown
(x> = 1.16, p = 0.686) due to MIH, is statistically significant
in relation to age groups of children. An atypical restora-
tion is statistically more common in children aged 10 years

Table 1. Distribution of children by sex and age in relation to the occurrence of molar and incisor hypomineralization (MIH)

MIH Boys Girls 8 years 10 years Total sample
n % n % n % n % n %
Presence of MIH 38 1.5 49 12.7 31 10.7 56 13.2 87 12.2
No MIH 291 88.5 334 87.3 258 89.3 367 86.8 625 87.8
Total 329 100 383 100 289 100 423 100 712 100
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Table 2. Prevalence of molar and incisor hypomineralization (MIH) per individual criterion

Children % Molars % Incisors % Teeth with MIH %
MIH criteria Years Years Years Years
8 10 8+10 8 10 8+10 8 10 8+10 8 10 8+10
Demarcated opacity 10.7 12.5 11.8 | 58.1** | 18.9 329 100 91.2 94.6 | 65.4** | 299 42.7
E‘r’;‘;ﬂ;‘/’fr‘]"e enamel 45 | 6.1 55 | 276 | 30 | 292 0 88 | 54 | 228 | 267 | 253
Atypical restoration 1.7 6.4* 4.5 114 | 347* | 264 0 0 0 9.4 29.5%* | 222
Extracted molar due to MIH 0.7 4.5% 29 29 16.3** | 115 0 0 0 24 13.8%* 9.6
Unerupted teeth 0 0 0 0 0 0 0 0 0 0 0 0
*p <0.01
*p < 0.001)
Table 3. Frequency of severity degrees of molar and incisor hypomineralization (MIH) changes
Children % Molars % Incisors % Teeth with MIH %
MIH expression level Years Years Years Years
8 10 8+ 10 8 10 8+10 8 10 8+10 8 10 8+ 10
Mild form 10.7 12.5 11.8 50.9*% 20.1 321 100 91.2 94.6 59.7* 326 43.2
Moderate form 3.8 4.5 4.2 334 34.7 34.1 0 8.8 54 274 30 29
Severe form 24 8* 5.8 15.7 45.2* 338 0 0 0 129 37.3*% 27.8
f;:;if;fi’ﬁ;xtracte dteeth) | 31 | 1257 | 87 | 181 | 542¢ | 412 0 0 0 15 46* | 348
*p <0.001
(x> = 8.83, p = 0.003) as well as tooth extraction due to
MIH () = 8.23, p = 0.004). :Z 000
A demarcated opacity in molars is statistically more ! 35 (1060
common in children aged eight years (x> = 46.96, p < 0.001), s
whereas both an atypical restoration (x> = 18.89, p < 0.001) §as | B
and tooth extraction due to MIH (x* =12.01, p < 0.001) S5 3
are statistically more common in molars in children aged 15 | s
10 years. There is no statistically significant difference 10 {
in either frequency of demarcated opacities in incisors 7
(x* = 2.05, p = 0.152) or in post-eruptive enamel break- o o m E % @ e
down (x* = 2.05, p = 0.152) in relation to age groups of Tooth

children.

Demarcated opacity in teeth with MIH changes is
statistically more common in children aged eight years
(x* = 41.61, p < 0.001), whereas both an atypical restora-
tion (x> = 18.79, p < 0.001) and tooth extraction due to
MIH (x> =12.20, p < 0.001) are statistically more common
in children aged 10 years. Post-eruptive enamel break-
down in all teeth with MIH changes is with no statistically
significant difference in relation to age groups (x> = 0.67,
p =0.414) (Table 2).

Frequency of some severity degrees by number of the
respondents and affected teeth present in the respondents’
mouths is shown in Table 3.

There is no statistically significant difference in either
frequency of the mild (x> = 0.54, p = 0.46) or moderate
form (x*=0.20, p = 0.65) in relation to age groups of chil-
dren. The severe form is statistically more common in
children aged 10 years (x*> = 11.64, p < 0.001) as well as
the severe form with extracted teeth (x*=19.15, p < 0.001).

Mild form in molars is statistically more common in
children aged 8 years (x> = 35.47, p < 0.001) whereas both
severe form (x* =16.58, p < 0.001) and severe form with
extracted teeth (x> =36.37, p < 0.001) are statistically more
common in molars in children aged 10 years. There is no
statistically significant difference in frequency of moder-
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Figure 1. Frequency of hypomineralized changes in molars and inci-
sors per tooth and extracted teeth due to MIH

ate form in relation to age groups of children (x* = 0.20,
p = 0.65). There is no statistically significant difference in
either frequency of mild (x> =2.05, p = 0.152) or moderate
form (x* = 2.05, p = 0.152) in incisors in relation to age
groups of children.

The mild form in all teeth with MIH changes is sta-
tistically more common in children aged eight years
(x* = 30.94, p < 0.001), whereas both the severe form
(x*=16.48, p <0.001) and severe form with extracted teeth
(x* = 34.39, p < 0.001) are statistically more common in
children aged 10 years. There is no statistically significant
difference in the moderate form in all teeth with MIH
changes in relation to age groups (x* = 0.03, p = 0.86).

The analysis of data has revealed that the upper right
(16) and lower left first permanent molar (36) are most
often (21.5%) affected by hypomineralized changes in chil-
dren aged 10 years. In children aged eight years, lower
left first permanent molar (36) is the most common tooth
with hypomineralized changes. Of all the incisors in both
jaws, upper right and upper left central incisors are most
often affected by MIH in both age groups of children. Cen-
tral lower incisors are slightly affected by the mentioned
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changes. Lateral incisors in the upper and lower jaw, in the
examined children, are not affected by the changes. All the
teeth extracted due to hypomineralization are molars. The
results have shown that the lower right first permanent
molar (46) is the most common extracted tooth, which
is 2.9% of teeth affected by MIH. The upper right (2.6%)
and lower left first permanent molar (2.2%) are also com-
monly extracted teeth due to MIH, in children aged 10
years, which represents a statistically significant difference
(Figure 1).

DISCUSSION

Analyzing and determining the frequency, prevalence
and severity of MIH is not easy. Particularly difficult is
the inevitable subjectivity in assessing the severity of the
changes, and also non-standardized criteria used in vari-
ous studies to diagnose the disease. However, the current
findings of the prevalence of MIH in the northern part of
Kosovo and Metohija are comparable to those from inter-
national studies conducted in the same age groups, which
indicates that MIH is a significant problem [14, 18, 19, 20].

Prevalence of hypomineralized defects was first tested
in this area and found in 12.2% of the total children ex-
amined. The same percentage of prevalence of MIH, as in
our study, was found in Bosnia and Herzegovina (12.3%)
in children aged 12 years [21], while in children aged eight
years, in the municipality of Fo¢a in 2008, MIH was re-
corded in 12.8% of the examined children [19]. Approxi-
mate percentage of MIH was found in the study conducted
in Italy (Lissone) in 2005 with eight-year-old children, and
was 13.7% [22].The relatively high prevalence of MIH
(17.85%) was found in children aged six and 14 in Spain
[20]. In 2012 in Turkey, in a study conducted with children
aged between eight and 11 years, the distribution of MIH
was lower (7.7%) [23]. The study done in Libya in 2006
with children aged seven to nine years, showed significant-
ly lower percentage of MIH (2.9%) [24]. Also, the study
of prevalence of MIH in the permanent dentition in Chi-
nese children aged 12 years in Hong Kong showed a low
prevalence percentage of 2.8% [12]. Analysis of previous
epidemiological studies confirms that the percentage of
MIH prevalence is not negligible. Large differences in the
results on the prevalence of HIM in different countries can
be explained by different age groups of the respondents,
local environmental factors, and different criteria used in
the studies [13, 18, 20, 25].

The selected children were aged eight years, because in
that age group all four first permanent molars and incisors
were present, prevalence of dental caries was still low, so
there was less chance that carious lesions mask hypom-
ineralization. This study also included children aged 10
years to examine the progression of changes in molars,
which largely depend on the post-eruptive tooth age or pa-
tient age. By analyzing the results of the hypomineralized
changes in this study, it was found that there was no sta-
tistically significant difference in the occurrence of these
changes in respondents aged eight and 10 years. Contrary
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to this study, Sonmez et al. [23] found that MIH was more
common in children aged eight compared to children aged
11 years (8.5% versus 6.5%).

Some studies speculated about the possible significance
of sex in the development of MIH. Some studies point to
a slightly higher prevalence of MIH in male respondents
[6]. Neither this nor the studies in Libya nor in Bosnia and
Hercegovina, nor other studies that addressed these issues,
confirmed sex predisposition [19, 21, 23-26].

Review of literature shows that there is little data about
individual criteria for MIH. The prevalence of certain
criteria is difficult to compare. Despite the criteria being
clearly determined, the details of the criteria are not clearly
defined. One of the first concerns is the size of the lesion.
In our research, we included only defects (opacities) larger
than 1 mm in diameter. The same criterion, considering
the size of the lesion, was used by Jalevik et al. [27] to
determine the prevalence of MIH. Some studies included
only defects larger than 2 mm [21, 22, 28].

By analyzing individual criteria for MIH in this study,
it was found that demarcated opacity is the most common
criterion, which is in agreement with other studies [19, 23,
25]. Post-eruptive enamel breakdown was found in 25.3%
of the teeth and it was more common in molars compared
to incisors. This finding is in agreement with other stud-
ies because the changes in incisors are not as extensive as
in the first permanent molars and rarely, except for the
color change, result in post-eruptive enamel breakdown,
primarily because of no pressure during mastication [18,
25]. An atypical restoration, in our study, was found in
22.2% of the examined teeth and only in molars. The same
percentage of teeth with an atypical restoration was found
in the respondents in Bosnia and Herzegovina [21]. In the
study in Lithuania, atypical restoration was found in 16.9%
of the respondents with MIH [26].

In the present study, all teeth extracted due to hypomin-
eralized changes or their complications were molars. In the
study in the municipality of Fo¢a conducted in 2008, tooth
extraction due to MIH was found in 5.6% of children, i.e.
19% of the total number of teeth with MIH, and they were
all molars [19]. In a study from Lithuania there were no
teeth extracted due to MIH [26].

Un-erupted teeth due to hypomineralized changes were
not found in this study. These data are in agreement with
the majority of studies that dealt with MIH [19, 22, 23, 29].

By analyzing individual criteria for MIH, in relation to
age, it was found that both atypical restoration and tooth
extraction due to MIH are statistically more common in
children aged 10 years. This finding points to the neces-
sity of early diagnosis of MIH, which will enable timely
prevention and treatment of this condition.

The mild form of hypomineralized changes in this
study is the most common in all teeth with MIH. Com-
pared to all MIH studies, we confirmed that the mild form
prevailed [19, 23]. The severe form of hypomineraliza-
tion was found in 5.8% of children, i.e. 27.8% of teeth,
of which all were molars. The severe form was not found
in incisors. In a study in conducted in Sweden in 2001 a
similar percentage was recorded: severe form was found
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in 6.3% of the respondents [27], while significantly lower
percentage was found in a group of children who lived in
the Italian city Lissone (0.4%) [22]. By analyzing the pres-
ence of some degree of severity in relation to age, it was
found that the severe form was more common in children
aged 10 years, while the mild form was more common in
younger children. There were no significant differences in
the mean values of moderate forms. These results are in
agreement with findings of other authors [18, 23, 25, 30].
Frequent prevalence of the severe form in older children
can be explained by the fact that hypomineralized molars,
depending on the degree of hypomineralization, are brittle,
fragile, and as such prone to post-eruptive enamel break-
down under the influence of chewing forces. Also, due
to hypersensitivity to temperature stimuli, children with
these changes can have painful sensations when brushing
teeth. This is the reason why they avoid regular oral hy-
giene This leads to accumulation of dental plaque, together
with rapid progression of caries lesions that result in crown
destruction and tooth loss.

This study confirms the findings of other studies, where
the first permanent molars are most often affected by MIH
changes, while the lateral incisors are least affected [12, 18,
21, 29]. When analyzing the presence of MIH in each tooth,
it can be concluded that the upper right (16) and lower
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left first permanent molar (36) are most often affected by
hypomineralized changes. Data from the literature suggest
that the changes are more common in maxillary incisors,
which is also confirmed in our study [19, 23, 27, 29].

CONCLUSION

Hypomineralization of the first permanent molars and
incisors is very common in children in many European
countries, as well as in our country, which was confirmed
by our study. In this study, no significant difference in
frequency of MIH changes was found in respondents in
relation to age and sex. In relation to the degree of sever-
ity of MIH changes, it was found that the severe form was
more common in children aged 10 years, while the mild
form was more common in younger children. This finding
indicates that MIH is inadequately treated and not recog-
nized on time due to the rapid post-eruptive enamel loss,
hypersensitivity of the affected teeth, rapid and early car-
ies progression (especially in the first permanent molars),
and dental wear. Therefore, monitoring teeth eruption and
making an accurate and timely diagnosis of MIH would
significantly contribute to better prevention and treatment
of these developmental defects.
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YyecTanocT, KapaKTepuCTMKe U CTENEH U3PAXKEHOCTM XMNOMUHepaausaLuje Ha
NPBMM CTa/IHUM KyTHaLMma 1 ceKyTuhuMa Koa Aele Koja Kuse Ha nogpyyjy

cesepHor gena Kocosa n Metoxuje

bpaxkuua MaptuHosuh', MupjaHa MeaHosuh?, AHgpujaHa LiseTkosuh', JeneHa Toguh', 3opanga Munojkosuh', JacHa

Masnosuh', Cawa 3. Tabakosuh', isaHa Crowosuh-Kanesuh'

'MegunumnHcku dakyntet MpuwTrHa, CTomaTonowki oacek, KocoBcka Mutposuua, Cpbuja;
*CromatonoLKu dakyntet, KnnHnka 3a npeBeHTHBHY 11 Aevjy ctomatonorujy, beorpag, Cpbuja

CAXETAK

YBop/Llwmb XunomuHepanusauuja KyThiaka v cekytuha (XKC)
penaTuBHO je YecTa pa3BojHa aHOManuja Koja ce Kapaktepuiue
M0jaBoOM X/MOMUHepann3oBaHux gedekata rnehy Ha npBUM
CTaNHUM KyTHaLumma 1 cekyTuhmma.

Linrs oBor paga 610 je fa ce ncnuTa y4ecTanocT X1nommHepa-
N3auuje Ha MPBUM CTalHUM KyTHaLuma 1 cekyTuhrma Kog
[JieLie y3pacTa ocam 1 fieceT roAviHa Ha MoApPYYjy CeBEpHOT fjena
Kocosa n Metoxuje.

Mertope Y nctpaxuBary je 61no ykibyueHo 712 ncnutaHuka —
289 y3pacTa ocam roguHa (40,6%) n 423 (59,4%) y3pacTa gecet
rogmHa. 3a anjarHo3y obosberba NPYMEHEHN Cy KpUTeprjymm
no Weerhejim-y n oppeheH je cTeneH n3paxeHocTn NpomMeHa.
PesynTtaTtm Yuectanoct XunoMmMHepann3oBaHNX NpoMeHa Ha
MPBUM CTaJIHUM KyTHaLMMa 1 ceKyTuhrma Kog ucnurBaHe
feLe Ha 0BOM NoApyyjy usHocuo je 12,2%. Ko Aelie of ocam
roAMHa y4eCcTanocT OBUX MPomMeHa je Mamba (10,7%) y ogHocy Ha
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ucnuTaHuKe o fecet roguHa (13,2%). OrpaHuyeHa 3amyheHoct
rnehy 6una je yuectanuja Kog feLie mnaher y3pacTa, oK je Kog
[ele cTapujer y3pacTa yyecTtanuja aTunmnyHa pecraypaumja n
eKcTpakuuja 3yba kao nocneauLa xvinommHepanmsauvje. bnara
dopma je yuectanuja Kop feLie oA 0caM roAnHa, AOK je Kop feLie
o[ fieceT roarHa ydyectanuja Tellka ¢opma, Kao 1 Tellka popma
KOja yKIbyuyje v eKkcTpaxupaHe 3ybe. Pesyntati nokasyjy fa cy
NPBU CTalHN KyThiauy Hajuelhe 3axBaheHn xunomvHepanu-
30BaHUM NpOMeHa.

3aksmyyak [poueHat of 12,2% ncnutaHrKa ca npoMeHama
XKC Ha nofpyujy ceBepHor gena Kocoa n Metoxuje Huje 3a-
HemapsbyB. OBaKBO CTarbe yKasyje Ha HEOMXOAHOCT paHe Awjar-
HOCTUKe fa 611 ce GnaroBpemeHOM NPeBeHLMjoOM 1 Tepaniijom
cnpeyune v ybnaxune Komnavkauuje oBor oborbetsa.

KJ'by‘lHe peun: XVII'IOMVIHepaJ'IVBaLI,VIja; KyTHbauu, CEKyTMhVI;
Aeua; yyectanoct

www.srpskiarhiv.rs

369



DOI: https://doi.org/10.2298/SARH1607190630

UDC: 615.46

ORIGINAL ARTICLE / OPUTUHAJTHN PA[]

Histological evaluation of tissue reactions to newly
synthetized calcium silicate- and hydroxyapatite-
based bioactive materials — In vivo study
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SUMMARY

Introduction/Objective Development of materials which could be used as biological bone substitutes
is one of the most valuable and active fields of biomaterial research.

The goal of the study was to research the reaction of tissue on calcium silicate- (CS) and hydroxyapatite-
based (CS-HA) newly synthesized nanomaterials, after being implanted into the subcutaneous tissue of
a rats and direct pulp capping of rabbit teeth.

Methods The tested materials were implanted in 40 Wistar male rats, sacrificed after seven, 15, 30, and
60 days. The direct pulp capping was performed on the teeth of rabbits. Cavities were prepared on the
vestibular surface of the incisors. The animals were sacrificed after 10 and 15 days. The control material
was mineral trioxide aggregate (MTA). Histological analysis covered the tracking of inflammatory reaction
cellular components, presence of gigantic cells, and necrosis of the tissue.

Results Seven days after the implantation, the strongest inflammatory response was given by the MTA
(3.3 £0.48), while CS and CS-HA scored 3 + 0.71. After 60 days, the rate of inflammatory reactions dropped,
which was the least visible with CS-HA (0.2 + 0.45). The least visible inflammatory reaction of the rabbits’
pulp tissue was spotted with the CS (1.83 + 0.75), than with the MTA and CS-HA (2.67 £ 1.53, 3 + 0.63).
Conclusion The newly synthesized materials caused a slight reaction of the subcutaneous tissue. CS-HA
showed the best tissue tolerance. Nanostructural biomaterials caused a slight to moderate inflammatory
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reaction of the rabbits’ pulp tissue only in the immediate vicinity of the implanted material.
Keywords: biocompatibility; calcium silicate system; hydroxyapatite; mineral trioxide aggregate

INTRODUCTION

Biocompatibility of dental materials and the
constraints imposed by their toxicity in contact
with dental and other oral tissues are an impor-
tant segment in the research of the newly syn-
thetized materials. Cytotoxicity of the material
can cause inflammatory reaction in contact with
the surrounding tissue, significantly affecting
the therapy outcomes [1, 2]. Therefore, multi-
ple testing of synthetized materials is required in
order to ensure their reliable application in day-
to-day clinical practice. For many years now, the
scientific community has been focusing on the
need to evaluate the biological properties of new
materials at the pre-clinical stage by using vari-
ous in vitro and in vivo methods, as these mostly
remain in long-term contact with local cells and
tissues [3]. In this interaction, the onset of the
foreign body reaction usually takes place im-
mediately after the material is implanted (going
through the stages of inflammation and healing,
and involving a number of different cell types),
making the in vivo biocompatibility testing one
of the most important steps towards their pro-
spective clinical application.

While the evaluation made based on in vitro
assays may be faster in rendering biological in-

teraction data, the reliability of such data re-
mains questionable compared to the data ob-
tained in more complex in vivo conditions. In
vivo assays are normally carried out on animal
models (implantation in subcutaneous, muscle,
bone, or other tissues), and they precede assays
on target animal tissues and human clinical tri-
als [4].

Subcutaneous tissues are tissues of choice
for the biocompatibility evaluation of the im-
planted material. In the opinion of the authors
they are found on highly accessible sites, ena-
bling the evaluation of the biological reactions
to biomaterials or, in other words, facilitating
detection of inflammatory tissue reactions to
the agents in the implanted material [3]. Histo-
logical examination is the most frequently used
method in the research of tissue compatibility
and its capability to restrict the inflammatory
reaction to the implanted material [5-9].

The direct pulp capping is a therapeutic pro-
cedure for preserving the dental pulp vitality by
covering the exposed pulp injury with materi-
als that will foster reparative dentine formation
[10]. The direct capping material plays a key role
in the course of this treatment as it comes into
direct contact with the pulp tissue. Although cal-
cium hydroxide has been a direct pulp capping
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agent in most frequent and longest use [10, 11, 12], the prac-
tice of many years has also shown frequent unforeseeable
outcomes of this therapy [13, 14]. In the era of regenerative
endodontics, new procedures and materials for biological
therapy and tooth revitalization have been introduced, in-
cluding biomaterials such as calcium phosphate, calcium
silicate, and bioactive glass-ceramic cements. These bioac-
tive dental materials are essential for a better and more ef-
fective regenerative endodontic treatment [15].

The objective of this study was to investigate the tissue
inflammatory response to newly synthetized nanomate-
rials based on calcium silicates (CS) and hydroxyapatite
(CS-HA) in in vivo conditions by a) implanting the ma-
terial into the subcutaneous tissue of rats, and b) direct
capping of exposed dental pulp of rabbits.

METHODS

Permission for the experimental work on animals was
obtained from the Ethical Committee of the Belgrade
University Faculty of Dental Medicine (No. 36/5, April
4,2012). The experiment was conducted in line with the
international standards ISO 7405 and ISO 10993-2 (animal
welfare requirements) [16, 17]. The initial step in carrying
out this study was an innovative method of bio-ceramic
material synthesis (with nanoscale particles) applied for
the first time by V. Jokanovi¢. The materials used in this
study were nanostructured CS with and without the ad-
dition of 40% HA-CS mixed with distilled water in the 2:1
ratio of powder to water, according to the recommended
protocol. The control material was mineral trioxide aggre-
gate (ProRoot MTA, Dentsply Maillefer, Ballaigues, Swit-
zerland) mixed in a 3:1 ratio, according to the instructions
of the manufacturer.

Design of the subcutaneous implantation experiment

Forty male rats (Wistar albino), between 2.5 and 3 months
old and weighing on average 350 g each, were used. Af-
ter the animals were anaesthetized, two-centimeter-long
incisions in the animals’ backs were made in the head-to-
tail direction. Using the blunt dissection to the right and
left of the spine, two pockets approximately 15 mm deep
were opened and sterile polyethylene tubes with the test
materials were implanted using sterile clinical tweezers.
Polyethylene tubes 10 mm long and with internal diam-
eter of 1 mm, half-filled with freshly mixed materials (CS,
CS-HA, and MTA) were implanted in the subcutaneous
tissue. The empty half of the tube was used as the negative
control. Each animal received two tube implants. The tube
with the test material was inserted on the right side of the
spine and the tube with MTA on the left. The tubes were
positioned so that the material was at all times oriented
towards the head, and the empty half of the tube towards
the tail. By random selection the animals were divided
into two groups of 20 for each tested material. Ten animals
(five of each material) were sacrificed in each of the four
observation periods - days 7, 15, 30, and 60.
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Tissue samples together with polyethylene tubes were
fixed in 10% buffered formalin. Then the polyethylene
tubes were removed. The tissue was then prepared for light
microscopy in a standard way, involving dehydration in a
series of ethanol solutions of increasing concentrations, il-
lumination in xylol, and paraftin embedding. Paraftin sam-
ples 4 um thick were stained in haematoxylin and eosin.
Microscopic slides were analyzed in an optical microscope
(BX-51, Olympus Corporation, Tokyo, Japan) and micro-
photographs were taken by a digital camera (CD video
camera, PixeLink, Gloucester, Ontario, Canada) connected
to a 19” PC screen (Dell Inc., Round Rock, TX, USA) [2].

In line with international standards (ISO 10993-6, Bio-
logical evaluation of medical devices - Part 6: Test for local
effect after implantation), local tissue reactions where the
materials had been implanted were evaluated. In the his-
tological examination of the prepared samples, the param-
eters were analyzed qualitatively and semi-quantitatively
(modified according to Scarparo et al. [6] and Lotfi et al.
[18]): a) inflammatory response (0 — no inflammation;
1 - minimal (< 25 inflammatory cells); 2 — mild (26-50
inflammatory cells); 3 - moderate (51-100 inflammatory
cells); 4 - severe (> 100 inflammatory cells); b) vascular
congestion (0 - absent; 1 - minimal; 2 - mild; 3 - moder-
ate; 4 - severe, involving blood vessel burst).

Design of the direct pulp capping experiment

The animal model used in this experimental part of the
study were four rabbits (Oryctolagus cuniculus) of both
sexes, from different broods, aged about 12 months, av-
erage weight of 4 kg, on controlled diet and receiving
daily care. For the purposes of the surgical procedure, the
general dissociative anesthesia (xylazine, ketamine, ace-
promazine) was administered. The average duration of
anesthesia was 100 minutes.

The surgical procedure was carried out in aseptic con-
ditions and so as to ensure minimum trauma. Each tooth
was cleaned, dried and disinfected (30% hydrogen perox-
ide and 5% iodine tincture). Class V cavities were then cre-
ated in the gingival third of vestibular surfaces of incisors
by using round, water-cooled diamond burs. A new set of
diamond and carbide burs was used for each animal. In the
middle of the cavity, pulp was exposed using sterile, round
bur. Cavities were gently dried, with no pressure exerted,
using sterile cotton wool balls. Freshly mixed material was
applied to the exposed pulp. All cavities were closed with
glass ionomer cement (GC FU]JI VIII, GC Corporation,
Tokyo, Japan) as a definitive filling. The material used for
direct capping of the exposed pulp was MTA and it was
implanted in the upper right maxillary incisor, while the
other three incisors were implanted with CS and CS-HA,
in two rabbits respectively. The animals were sacrificed
after 10 and 15 days, by intravenous injections. Having
removed soft tissues, the teeth in the alveoli were cut with
a diamond disc. The samples were fixed in 10% formalin
and decalcified. Following the decalcification, the tissue
was fixed in semi-enclosed benchtop tissue processor
(Leica TP1020, Leica Biosystems, Wetzlar, Germany) and
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then embedded in paraffin blocks. Serial tissue sections
5 um thick (eight from each sample) were cut from the
paraffin blocks. The slides were stained in haematoxylin
and eosin, following the standard procedure.

The microscopic slides were examined by optical mi-
croscopy, using Olympus Cell-B software package and Ol-
ympus 5 microscope at magnifications of x10, x40, x100,
and x200. In addition to the software, the pathohistological
parameters were assessed qualitatively, semi-quantitatively,
and quantitatively. Examination of every tooth included the
scoring of the following parameters (scoring system 1-4):
a) pulp inflammatory response: i) intensity (1 - no inflam-
mation, 2 - mild, 3 - moderate, 4 - severe, > 25 inflamma-
tory cells), ii) extent of inflammation (1 - no inflammation,
2 - mild, inflammatory cells close to the exposed portion
of the pulp, 3 - moderate, inflammatory cells in the area of
coronal pulp, 4 - severe, whole coronal pulp is infiltrated
or necrotic), iii) general state of the pulp (1 - no inflam-
mation, 2 — with inflammation, 3 — abscess, 4 — necrosis);
b) other findings in the pulp (gigantic cells, direct capping
material particles, presence of microorganisms).

In the statistical analysis, the non-parametric Kruskal-
Wallis test with Dunn’s post hoc test for inter-group com-
parisons was used. The statistical analysis was made using
the Minitab 16 software package (Minitab Inc., State Col-
lege, PA, USA).

RESULTS

The results of the histological examination of subcutane-
ous implantation are shown in Table 1 and in Figures 1-6.

In the examined samples seven days after the implanta-
tion of CS and CS-HA, a moderate inflammatory reaction
was observed (score 3) (Figure 1), while the connective
tissue with the MTA implant showed somewhat more in-
tensive inflammatory reaction (3.3) with diffuse and fo-
cal subcapsular and perivascular inflammatory infiltrates
(Figure 2). Inflammatory infiltrate cells included lym-
phocytes and plasmocytes, while rare granulocytes were
observed in only two samples. The connective tissue had a
small number of normal-structure blood vessels with signs
of moderate congestion, and it could receive scores 2.8 and
2.5 for CS and CS-HA, respectively, and score 2.4 for MTA.

In the observed slides 15 days after implantation of CS
and CS-HA materials, mild inflammation was observed
(scores 2 and 1.6, respectively) (Figure 3), while the MTA
group displayed mild to moderate inflammation (score
2.3). Blood vessels were of the normal number and with
signs of minimal venous stasis, receiving score of 0.8 in the
CS-HA group, while the MTA and CS groups displayed
minimal and mild congestion, respectively (scores 1.3 and
1.6, respectively).

In the observed samples 30 days after the implanta-
tion, the connective tissue was of normal structure and
with minimal number of inflammatory cells in the CS and
CS-HA groups (scores 1.6 and 1.4, respectively) (Figure
4). In the MTA group, the surrounding tissue in most
samples showed signs of mild inflammation (score 1.9).
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Table 1. Mean value of inflammation scores and standard deviation

Material 7 days 15 days 30 days 60 days
CS 3+0.71 2+0.71 1.60+0.55 | 0.5+0.58
CS-HA 3+0.82 1.6+055 | 1.40+0.55 | 0.2+045
MTA 33+£048 | 23+1.06 | 1.90+0.88 | 044 +0.73
Control 25+1.43 1.9+0.74 | 1.50+0.53 067 £1

CS - calcium silicates; CS-HA - calcium silicate with hydroxyapatite;
MTA - mineral trioxide aggregate

Figure 1. Calcium silicate implantation after seven days; mild |nf|am-
matory reaction is visible, while rare monocytes, lymphocytes, and
granulocytes can be found in infiltrate; blood vessels with signs of
moderate congestion (H&E, x40)

Figure 2. Mineral trioxide aggregate implantation after seven days; visible
focal and diffuse inflammatory reaction of connective tissue (H&E, x40)

Flgure 3. Calcium silicate implantation after 15 days; connective tis-
sue of mostly preserved integrity is visible, no venous stasis (score
1.4); presence of lymphocytes and plasmacytes confirms chronically
inflammatory reaction (H&E, x40)
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connective tissue is visible, with minimal number of inflammatory
infiltrate cells (score 0.6) (H&E, x40)

L o ‘}\ LW [\ * il
Figure 5. Calcium silicate implantation after 60 days; loose connective
tissue with preserved integrity is visible; single cells of inflammatory

infiltrate are present (score 0.5) as well as an increased number of new
blood vessels, which indicates tissue remodeling (H&E, x40)

)"

¥ lal D W0 TR W2
Figure 6. Hydroxyapatite-based implantation after 60 days; subcap-

sular connective tissue with preserved integrity (score 0) is visible
(H&E, x40)

The connective tissue was with a usual number of blood
vessels and no signs of venous congestion, receiving score
0.6 in the CS and CS-HA groups, and score 0.8 in the MTA
group.

In the tested samples, 60 days after the beginning of
the experiment, loose connective tissue with individual
cells of inflammatory infiltrate could be observed [score

Srp Arh Celok Lek. 2017 Jul-Aug;145(7-8):370-377

Table 2. Mean inflammation score values of the tested materials

Material Intensity Extent General state of the pulp
cs 1.83+0.75 | 2.17 £0.75 1.5+0.55
CS-HA 3+063 |217+041 217 £0.41
MTA 267+153|267+1.15 267 +1.15

; | &e 1“ |

Figure 7. Direct pulp capping with calcium silicate; reactive chronical
inflammation with rare mononuclear cells and focally present giant
type cells around the foreign body (arrows) (H&E, x400)

\ : ;! AT -
s - .

Figure 8. Direct pulp capping with hydroxyapatite; tooth enamel
cavity; implanted material surrounded with mild to intensive pulp
inflammatory reaction with focal necrosis (H&E, x40)

0.4 for CS-HA and MTA) (Figure 6) and score 0.5 for CS
(Figure 5)]. The blood vessels of normal structure and in
anormal number, with no signs of venous stasis observed
in any of the tested material (0).

The histological examination results of the rabbit teeth
direct pulp capping are shown in Table 2 and Figures 7-11.

The pulp tissue below the CS material showed signs of
mild inflammatory reaction (Figure 7). The general state
of the pulp suggested a mild inflammatory reaction (score
2). While the difference between the tested materials (CS
and CS-HA) was not statistically significant, it was signifi-
cant between CS and MTA (p = 0.040).

All the observed samples where CS-HA was used as
the direct capping material showed signs of moderate in-
flammation (Figure 8). The general state of the pulp in-
flammation received a score of 2. A significant number of
gigantic cells and scattered particles of the material were
observed in the samples (Figure 9), which was statistically
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Figure 9. Loose particles of hydroxyapatite visible in pulp tissue sur-
rounded with giant type cells around the foreign body (arrows) (H&E,
x200)

Figure 10. Direct pulp capping with mineral trioxide aggregate; ne-
crotic zones spread around the mineral trioxide aggregate particles;
blood vessels show signs of acute hyperemia (H&E, x100)

i "-:._“'P;‘,

Figure 11. Direct pulp capping with mineral trioxide aggregate; mild
inflammatory reaction with phagocyted material, a number of foamy his-
tiocytes and giant type cells around the foreign body (arrows) (H&E, x400)

significant in the CS (p = 0.001) and MTA groups (p = 0.033).
No bacteria were detected in any of the samples.

All the samples with MTA as the direct capping mate-
rial showed signs of mild to moderate inflammation, with
a few inflammatory cells immediately around the site of
the exposed pulp. An intensive inflammatory reaction
was detected in one sample, where inflammatory cells in-
filtration throughout the coronal pulp and necrosis were
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present (Figure 10). The presence of a small number of
gigantic cells was detected in two samples; the particles of
the phagocytized material were also observed (Figure 11).
No bacteria were detected in any of the samples.

DISCUSSION

At present, enormous progress has been achieved in synthe-
sizing a number of new materials used in clinical practice.

The materials tested in this study were newly synthe-
sized nanomaterials based on tricalcium and dicalcium
silicates and hydroxyapatites (CS and CS-HA). Their
structure and biological properties were compared with
those of MTA, which is the golden standard of tricalcium
silicate cements.

Understanding the mechanism of interaction between
biological fluids or cells and endodontic materials is key
to assessing new materials used in diagnostics and therapy,
and to avoiding materials’ harmful reactions after their use
[19]. Nanoparticles of different size and chemical structure
typically get deposited in mitochondria, causing consider-
able structural damage due to the reactive oxygen species
synthesis that leads to oxidative stress. Mitochondria are
the main locations of reactive oxygen species production
in a cell, which can result in the generation of a hydroxyl
radical — one of the most potent oxidizing agents in nature.
Oxidative stress is the most common cause of cell injury.

Nanostructured calcium silicates, CS and CS-HA (with
particles in the range of 117-477 nm), in the initial in
vitro assays designed to assess genotoxicity and cytotoxic-
ity showed the absence of harmful cell effects within the
parameters of the Comet and the MTT assays [20, 21].

In vitro studies are fundamentally different from in vivo
ones where proteins, tissue fluids, and other factors can
reduce the toxic effects of the material [22]. In vivo assays
render more comprehensive and clinically more relevant in-
formation about the tissue response over a protracted time
period. The soft tissues’ histological reaction to biomaterial
has been a long established and frequently used method of
biocompatibility assessment [7, 9]. These assays are highly
reliable in evaluating the tissue irritation, and the interaction
of tissue and biomaterial. Tissue reaction to an implant is a
cumulative pathophysiological consequence of a) the healing
of an acute injury sustained due to a surgical wound and the
presence of implant, b) possible chronic inflammation, c)
the surrounding tissue repair while adapting to the implant.

This experiment monitored short-term, but also long-
term, effects of the materials on the tissue, since these data
are relevant to the clinical use of the endodontic materials.

Monitoring of a specific response to a foreign body fol-
lowing the material implantation starts with inflammation,
continuing through the stages of wound healing with the
involvement of various cell types being specific indicators
of the tissue repair stage. With the inflammatory process
attenuating, the total number of inflammatory cells de-
creases while the wound healing process moves towards
formation of granulation tissue and fibrous encapsulation
of the implanted material.
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The tissue surrounding the tested bioceramic materials
(CS, CS-HA) showed the highest level of inflammation in
the first 15 days, with moderate disruption in the connec-
tive tissue structures. The connective tissue around the
MTA showed signs of the most severe inflammatory reac-
tion with diffuse and focal subcapsular and perivascular
infiltrates, which was evaluated as moderate and severe in-
flammation. Other researchers also reported such a pow-
erful tissue response, observing even coagulative necrosis
and dystrophic calcifications [7]. A number of factors ini-
tially caused such a severe inflammatory reaction to MTA.
High pH values of the freshly mixed material, heat release
upon setting, and stimulation of inflammatory cytokines
(interleukin 1 and interleukin 6) contribute to such a pow-
erful tissue response to MTA [18, 23, 24].

Tissue reaction to empty tubes (negative control) in
this experiment is similar to findings reported by other
researchers [9, 22, 24]. It was most severe on the seventh
and the 15th day, with cellular infiltrate dominated by lym-
phocytes and plasmocytes, which is indicative of a chronic
inflammatory reaction. The gigantic cells detected in some
sites suggest the tissue’s reaction to a foreign body. This
reaction could partly be a result of surgical trauma sus-
tained upon implanting the tubes in the tissue. At the end
of weeks four and eight, the inflammatory infiltrate cells
were disappearing, and the tissue at the point of contact
with the tube was encapsulated. This suggests the body’s
capacity to contain the inflammatory reaction thus pre-
venting further tissue damage, as confirmed in papers by
Sumer et al. [5] and Scarparo et al. [6].

Further into the tissue repair process (after 30 and 60
days), significant decrease in the inflammation intensity,
disappearance of inflammatory infiltrate cells, but also
tissue repair and remodeling were observed in all tested
materials. The inflammatory response after four and eight
weeks of the experiment can be explained by inducing the
release of proinflammatory cytokines by released particles
of the hydroxyapatite layer formed on the surface of the
bioceramic materials. This also suggests good interaction
between the material and the cells from the surrounding
tissue, which is a sign of good biocompatibility of the ma-
terials.

The pulp tissue response to the implanted material usu-
ally starts with an acute inflammation, which needs not
be present in all cases [25]. The topography and chemis-
try of the surface of newly synthetized materials plays an
important role in odontoblast adhesion to biomaterial. It
is a known fact that micro- and nanotopography of the
surface and adsorbed proteins have direct influence on the
cell behavior and activity, primarily with respect to their
adhesion and retention at the point of application [26].

Nanostructured CS cements show increased osteoblast
adhesion, proliferation, and differentiation, since the bone
itself has nanostructure, and the crystal size and geometry
can modify the response of the surrounding tissue. The
interaction between the direct capping material and the
injured pulp tissue, and the ways in which the healing and
repair processes are initiated and developed are still not
fully clear. While many hypotheses exist, recent studies
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have accorded the main role to growth factors in angiogen-
esis, mobilization of progenitor cells, differentiation, and,
finally, biomaterial-assisted mineralization [27].

As a consequence of experimental perforation, but also
of the initial effect of the tested materials, a mild to mod-
erate inflammatory reaction was detected in all observed
tooth samples. The inflammatory infiltrate was in close
proximity of the implanted material and was not spreading
further into the coronal pulp. The weakest inflammatory
reaction, sporadically with total absence of inflammation,
was observed in samples where CS cement was implanted
as the direct capping material, which agrees with the find-
ings of other researchers, who find up to 50% samples with
no signs of inflammation in the early stage [12, 28]. Mod-
erate inflammation was detected in the CS-HA and MTA
samples, which is confirmed by similar experiments where
inflammation appeared in more than 62% of the MTA
samples after two weeks, with the intensity declining after
eight weeks. This initially severe inflammatory response is
a result of the pulp tissue coagulative necrosis in contact
with MTA (pH being 9-10). This zone has a stimulating
effect on the surrounding vital pulp tissue, which initiates
a string of healing processes. Due to bio-degradation of
the material in contact with the tissue fluids, Ca and P
ions are released, creating alkaline environment, which
has a favorable effect on adhesion and proliferation of cells
involved in the healing processes [12, 29]. Asgary et al.
[30] observed that new endodontic cements having simi-
lar structure as MTA but improved physical and chemical
properties — they include the nanomaterials tested — show
better pulp response (weaker inflammatory reaction) and
thicker dentine bridge then MTA at a later stage.

Biomaterials are normally tested on animals, since they
are a model of the environment one can find in humans.
Nevertheless, animas are characterized by a huge range of
differences with respect to anatomy, biochemistry, physiol-
ogy, and other variables. In the absence of confirmation
from human clinical trials, it is often difficult to draw a
conclusion solely on the basis of animal testing. Testing
carried out on live systems invariably leads to experimen-
tal variability. The more complex the system (human cells
versus microorganism cells), the higher statistical variabil-
ity of testing results can be expected [3].

CONCLUSION

The results shown in the present in vivo study on the ani-
mal model have proven that the subcutaneous tissue of
rats and the pulp tissue of rabbits have favorable biological
response to newly synthetized nanostructured biomateri-
als (CS and CS-HA). The inflammatory reaction in the
subcutaneous tissue was severe only in the initial days after
the implantation and its intensity declined as a function of
time. In direct pulp capping there was a mild to moder-
ate inflammatory reaction in the close proximity of the
implanted material. The tissues showed high tolerance to
the implanted materials, which confirms their biocompat-
ibility, as in previous in vitro studies.
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XucTonolwke peakumje TKUBa Ha HOBOCUHTETUCAHe BMOAKTUBHE MaTepujane Ha
6331 KanumMjym-cMAMKaTHUMX CUCTEMA M XMAPOKCMAnaTuTa — in vivo ctyaumja

Barba Onaumh-Tanuh', Buoneta Metposuh', BykomaH JokaHosuh?, CnaBosby6 KuBkosuh'

'YHuBep3uteT y beorpagy, Cromatonoluku dpakynteT, KnuHiika 3a 6onectn 3yba, beorpag, Cpbuja;
2YHneep3uTeT y beorpagy, MIHCTUTYT 3a HykneapHe Hayke BuHua, Cpbuja

CAXETAK

YBoa/LUusb YcaBpLiaBame Matepujana Kojvi 61 Mornu aa ce Ko-
puvicTe Kao B10OLLKe 3aMeHe KOCTY jefiHa je of Haj3HauajHUjux
1 HajaKTUBHWjUX 06NACTV NCTPaXKMBatba bomaTtepujana.
Linsb oBor papga je 610 pga ce ncnuta OAroBop TKUBA Ha HOBO-
CVHTeTNCaHe HaHoMaTepujane Ha 6a3n Kanumjym-cunmKaTHUX
cnctema (KC) n xuppokcranatuta (KC-XA) nocne umnnantauuje
y MOTKOXHO TKVBO MaLoBa U ANPEKTHOT MPeKprBama nynne
3y6a KyHuha.

MeTopae Y noTkoxHO TKBO 40 BMCTap nauoBa Cy UMMIaH-
TUPaHW TeCTUpaHn matepujanu, a nocne 7, 15, 30 n 60 gaHa
XKMBOTUHE CY XPTBOBaHe. [IMpekTHO NpeKkpuBame nynne je
peanv3oBaHO Ha 3ybuma KyHuha. Ha BecTbynapHum nosp-
W1HaMma ceKyTrha npenaprcaHm Cy KaBUTETY, @ EKCMOHMpPaHa
nynna je npekpriBaHa TecTpaHum matepujanuma. ’Kusotute
cy *pTBoBaHe nocne 10 n 15 paHa. KoHTponHu matepujan y oba
eKcrneprMeHTa je 610 MHepanHu TprokcuaHy arperat (MTA).

Srp Arh Celok Lek. 2017 Jul-Aug;145(7-8):370-377

Xuctonouika aHanm3a je obyxsatuna npahere henunjcke Kom-
NMOHEHTE 3amnasbesa, MPUCYCTBA MMraHTCKMX henuja 1 Hekpo3e
TKMBa.

Pesyntatun Cefjlam filaHa nocse CyrnKyTaHe MNaaHTauuje Hajjaun
3anasbeHcKm ofroeop Aao je MTA (3,30 + 0,48), nok je 3a KC n
KC-XA oH ouemeH ca 3,00 + 0,71. MNocne 60 gaHa Aowwno je o
ornajarba 3HaKoBa 3ararbetba, Koje je 610 Hajmarbe uspaxe-
Ho oko KC-XA (0,20 £ 0,45). Hajmatbe n3paxeHa 3anasbeHcka
peaKuuja nynnHor Tkmea KyHuha youeHa je kog matepujana KC
(1,83 £0,75), 3aTm ko MTA 1 KC-XA (2,67 £ 1,53, 3,00 £ 0,63).
3ak/byvyak HoBOCMHTETVCAHN MaTepujanu Cy n3assanu 6ia-
ry 3anasbeHcKy peakLuujy NOTKOXHOT TKMBa naLoBa, a KC-XA
je nokasao Hajbosby TKUBHY TonepaHLuujy. HaHOCTPYKTYpHY
6riomatepujanu KC n KC-XA cy y3pokoBanu 6nary 1o ymepeHy
3anarbeHCKy peakuyjy nymnHor TKBa KyHuha camo y Henocpep-
HOj 6NM3VHM UMMNAHTMPaHOT MaTepujana.

KrbyuHe peun: 6MOKOMMNATUOMITHOCT; KanumjyM-CUMKATHY
CUCTEM; XUAPOKCUANATUT; MAHEPaN-TPUOKCUA arperat

www.srpskiarhiv.rs
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SUMMARY

Introduction/Objective About a third of the breast lesions on mammography are clinically occult. The
goals of surgical treatment are to locate, remove, and verify their presence in the removed breast tissue.
Standard specimen mammography (SSM) has been an official procedure for the latter, while intraopera-
tive digital specimen radiography (IDSR) was introduced recently.

The aim of this study was to evaluate the use of IDSR versus SSM and possible benefits regarding the
duration of the procedures (operating room occupancy), availability of digital mammography for ad-
ditional number of patients, surgeon productivity, and the quality of performed services.

Methods A retrospective chart review of 109 patients who underwent IDSR for nonpalpable breast le-
sions was performed between January 2014 and June 2016. We compared the difference in the duration
of IDSR versus SSM procedure. We also observed the number of re-excisions and evaluated time-saving
in the operating room workflow.

Results The average duration of surgery in the IDSR group of patients was 51 minutes, compared to 64
minutes in the SSM group. Every IDSR procedure saved 13 minutes over the standard SSM. That would
allow another 28 procedures in the same time frame, with the same quality of service compared with
SSM. In that way we increased productivity by 27.5%. Additional operation/surgery was needed for
histologically involved surgical margins in three cases (2.75%).

Conclusion The use of new technology resulted in the rationalization of the operative room workflow
and gave better productivity. More savings were obtained through the increase of digital mammography
capacity for diagnostics, decrease of anesthesia duration, and better management of human resources.
The number of “true” re-excisions, involving additional surgery, remained similar after introducing IDSR.
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INTRODUCTION

The treatment of breast tumors has significant-
ly advanced thanks to new technologies and
new drugs, which have led to better under-
standing of the nature of the disease. Intraop-
erative digital specimen radiograph represents
such a technology. It shortened the operative
time, increased the productivity and decreased
the work costs. A number of scientific papers
report on the ways to rationalize the work of
operating rooms [1, 2, 3].

Screening for breast cancer reveals an in-
creased rate of nonpalpable changes which
require the use of various techniques for their
localization, followed by histological verifica-
tion [4, 5]. The use of percutaneous core biopsy
and vacuum-assisted biopsy solve diagnostics
for a number of lesions without the need for
surgery [6, 7, 8]. However, the malignancies
confirmed by these biopsies, intermediary his-
tological findings or suspicious malignancies,
not suitable for core biopsies because of their
localization, size, or other contraindications,
should be managed by open biopsy. Localiza-

tion of such lesions is often performed by a
hook-wire, radiotracer (radioguided occult le-
sion localization), dye or metallic clips placed
at the site of percutaneous biopsy, or it can be
done by intraoperative ultrasound localiza-
tion [9-13]. These markers help the surgeon
localize and excise the lesion precisely. Because
those lesions are often nonpalpable and/or in-
visible even in the excised tissue, it is necessary
to confirm that they have been excised com-
pletely [11, 14, 15]. This can be achieved by
standard specimen mammography (SSM) or
intraoperative digital specimen radiography
(IDSR) [16, 17].

The aim of this study was to evaluate the use
of IDSR, which replaced previous SSM in De-
cember 2013. We assessed possible benefits re-
garding the duration of surgery and operating
room occupancy, availability of digital mam-
mography for additional number of patients,
surgeon productivity, and the quality of per-
formed services. This method allows surgeon
and/or radiologist to immediately interpret the
specimen in the operating room.
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Table 1. Sequence of actions for standard specimen mammography (SSM) and intraoperative digital specimen radiography (IDSR)

SSM DUI’E?tIOﬂ IDSR Durqtlon
(min.) (min.)
1. The surgeon excises the localized lesion and marks it for better orientation
2. Tr.ansport. of the specimen to the Center for Imaging 6 No action 0
Diagnostics
The assisting scrub nurse takes an image of the specimen
3.The technician takes images of the specimen 5 in the o_peraFmg room; the surgeon sees iton the momt_or; 1
the radiologist can read the image simultaneously on his
monitor; consultation is upon surgeon’s decision
4.The radiologist reviews the image and communicates .
3 No action 0
the results to the surgeon

5.“Frozen section” analysis of excised margins

6. Re-excision of the tumor bed

7. Identification of the sentinel node and axillary dissection if the sentinel node is positive

8.The end of the procedure

METHODS

A retrospective study of patient charts and operative pro-
tocols gave us the data for 109 patients from 2014 to June
2016. Around one half of the patients underwent preop-
erative percutaneous biopsy, while the rest was proven
by frozen section during their surgery. In case of histo-
logically confirmed or suspicious lesions for infiltrative
carcinoma visible on ultrasonography, lesion localization
was performed primarily by a radiotracer, which allows
sentinel node identification, or we used wire localization
with para-areolar injection of the radiotracer. Otherwise,
the sentinel node (SN) would have to be examined in a
separate procedure. The third method is the use of ultra-
sound pre- and intraoperatively for lesion localization. The
preoperative part is often done by a radiologist by mark-
ing the lesion over the skin; intraoperatively, ultrasound is
available to surgeons. After lesion localization, all patients
underwent breast conserving surgery with or without SN
identification, and axillary dissection for metastases.

The durations of the procedure for the IDSR group were
obtained from the operative protocols. Since the SSM pro-
cedure duration differs from IDSR only in the time needed
for transportation, the radiological technicians needed to
obtain a specimen mammogram, and the radiologists to
interpret it, we simply calculated and added that time to
the results we obtained for the IDSR group (Table 1). These
measurements were taken three times by a stopwatch and
the average time was six, five, and three minutes. We never
considered the possibility of mammogram examination
of a patient being in progress, which would prolong every
procedure for up to 20 minutes.

We divided all the IDSR patients into subgroups in or-
der to precisely evaluate the time needed for tumor exci-
sion in the following way: those who had re-excision, SN
identification, or both (re-excision + SN), and those who
underwent axillary dissection.

In addition, we estimated the total number of re-ex-
cisions indicated by the surgeon and radiologist on the
ground of IDSR, or other reasons (visual or palpatory find-
ings in the tumor bed), or by the histopathologist (frozen
section analysis of the resected margins).
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Table 2. Discrepancies between histological findings on percutaneous
biopsy and open surgery

No. | Percutaneous biopsy Surgical biopsy

1 fibrosclerosis Ductal CIS, G2, 3,5 mm

2 papillary tumor Papillary CIS, G1, 10 mm

3. papillary tumor CIS, G?, 8 mm

4, DCIS, G3 Ductal microinvasive, G3, 3 mm
5 CDI, G2, DCIS, G2 DCIS, G2

6. |CDI,G2,DCIS, G2,4 mm ADH

7 DCIS, G2, 11 mm No tumor

CDI, G2, > 40 mm No tumor after neoadjuvant

treatment

CIS - carcinoma in situ; G — grade of the tumor; CDI - carcinoma ductale
invasivum; ADH - atypical ductal hyperplasia

We also estimated the total number of additional sur-
geries for the group. The productivity was assessed in re-
lation to the predicted time-saving with the use of IDSR.

RESULTS

The localization procedures were pre- and intraoperative
ultrasound in 66 (60.5%) cases, “hook-wire” in 29 (26.6%),
and radioguided occult lesion localization in 14 (12.8%)
cases. Out of 109 lesion localizations, 52 (47.7%) patients
underwent preoperative percutaneous biopsy; the remain-
ing 57 (52.3%) lesions were proven by frozen section anal-
ysis intraoperatively. Twenty-nine (26.6%) patients were
verified to have benign lesions, while 30 (27.5%) had in-
filtrating carcinoma, 28 (25.7%) in situ, and 22 (20.2%) the
combination of the two.

There were discrepancies between the histological find-
ings on “core” biopsy and open surgery in nine (8.25%)
cases (Table 2).

The average diameter of the invasive tumor was 12.8
mm (range of 4-30 mm), 13 mm (range of 0.2-35 mm)
for in situ tumors, and 12.5 mm for the combination of the
two (range of 1.5-30 mm).

The average duration of surgery in the IDSR group of
patients was 51 minutes, compared to 64 minutes in the
SSM group. The average 51 minutes would be prolonged

www.srpskiarhiv.rs ‘
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Table 3. Number of additional surgeries indicated by involved surgical margins

No. Primary “frozen section” procedure Additional (second) surgery Three or more procedures
1. Free margin (2 mm) on the frozen section CDI, G2 on the margin -
No tumor on the margin CLI, LCIS on the margin LCIS on the margin solved by mastectomy
3. No tumor on the margin DCIS, G2 on the margin -

CDI - carcinoma ductale invasivum; CLI - carcinoma lobulare invasivum; LCIS - carcinoma lobulare in situ; DCIS - carcinoma ductale in situ

another 11 minutes if re-excision was needed. In case of
SN identification, the average time is 66 minutes, a com-
bination of the two would give 83 minutes, and up to 97
minutes for axillary dissection.

The number of re-excisions during the procedure was
33 (30.3%). Additional surgery was needed for histologi-
cally involved surgical margins in three cases (2.75%). In
one case after the second surgery and lobular carcinoma in
situ on the margin, mastectomy was performed (Table 3).

DISCUSSION

It must be said that in SSM procedure potential errors
regarding the identification, orientation, and transporta-
tion of the excised specimen are possible; this can lead to
misinterpretation of resected margins by the histopatholo-
gist. Compression of the specimen during mammography
imaging can cause overlapping of the margins, which can
result in false positive or negative excised margins. The use
of IDSR allows for an immediate evaluation of the speci-
men, confirmation of the complete removal of targeted
tissue, and the assessment of excised margins. Our study
confirmed that the procedure was shorter by 13 minutes
with IDSR compared to SSM. Similar findings were re-
ported in a study by Kaufman et al. [18]. Other studies
do not state similar results [19]. Our results showed that
preoperative percutaneous biopsy and histological veri-
fication of an occult lesion did not shorten the duration
of the procedure significantly. It can be explained by the
practice of frozen section analysis of surgical margins in
all patients in addition to IDSR.

Every IDSR procedure saved 13 minutes over the stan-
dard SSM. That would allow another 28 procedures in the
same time frame, with the same quality of service com-
pared with SSM. In that way we increased productivity
by 27.5%.
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WUHTpaonepaTMBHa gurutanHa paguorpaduja y3opka y TpeTmaHy HenaanabunHux

NpomMmeHa A0jKU

®epeHu Buuko'?, 3opaH PagoBaHoBUh'?, TaTjaHa ViBkoBuh Kanuwn'?, iparaHa hunac'?, lejan Jlykuh'3, MunaHka Tatuh'?,

TaTjaHa MeTpoBUh?

'YHusep3uTet y HoBom Capy, MegnumHcku dakyntet, Hosu Cag, Cpbuja;

2MHcTuTyT 3a nnyhHe 6onectn BojsoanHe, Cpemcka KameHnua, Cpbuja;

3MHcTUTYT 3a OHKonorujy BojsoguHe, Cpemcka Kamenuua, Cpbuja

CAXETAK

YBoa/Uunm TpehuHa mamorpadckum npernefom HaheHux
npomeHa y Aojuy je HenannabunHa. L xupypLukor neyema
je pa nokanusyje, yKJIOHV 1 MOTBPAYN NPOMEHe y OfCTpakbe-
HoM TKBY. Mamorpaduja y3opKa je 6una ctaHgapaHa metoaa
3a NoTBpAY, a UHTpaonepaTUBHa AUrnTanHa mamorpaduja je
yBefileHa HefiaBHO.

Linrb paga je 6vo aa ce ogpean eBeHTyanHa NpefHOCT NHTa-
ponepaTuBHe aurutanHe paguorpaduje ysopka (MAPY) y op-
HOCY Ha cTaHAapAHY Mamorpadujy y3opka (CMY), y Tpajary
onepauuje (3ay3eTocTy onepawuoHe cane), ocnobahatrba Ka-
nauuTeTa gurutanHor mamorpada 3a gofatHu 6poj nperneaa,
y NPOAYKTVBHOCTY U KBaNIMTETY MpYXKeHe ycnyre.

MeTtoge PeTpocneKkTBHo je aHanu3upaHo 109 kapToHa 6onec-
HuKa ca WAPY og jaHyapa 2014. go jyHa 2016. Bpeme Tpajatba
onepauuje ca UAPY je ynopehrsaHo ca BpeMeHOM Tpajatba
onepauuje kog CMY. NMocmatpaH je 6poj peekcyusuja n Npo-
LieweHa je ywresa y BpeMeHy paja ornepaLmoHe cane.
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PesynTtatu [lpoceyHo Bpeme Tpajatba onepauuje je 51 MUHYT
y rpynu WAPY y ogHocy Ha 64 muHyTa kog CMY. CBaka npo-
uepypa UAPY je noHena ywrteay y BpemeHy og 13 MuHyTa y
ofHocy Ha CMY. TakBa ywTeaa 6u fo3sonuna nssohere jou
28 popatHuUx npoueaypa y ogHocy Ha CMY y nctom BpemeH-
CKOM OKBMPY, Ca UCTVM KBanMTeTOM ycyre. To 3Haum noehatbe
NpoAyKTMBHOCTA 3a 27,5%. [lpyra xvmpypluKa UHTEpBEeHLMja je
300r MO3UTUBHUX PECEKLIMOHUX MBULIA 61na noTpebHa y Tpur
cnyvaja (2,75%).

3aK/byuak YBoherem HOBE TEXHOJOrMje MOCTUTHYTa je pauu-
oHanu3auujay pagy onepauuoHe cane u nosehaHa je npoayk-
TMBHOCT. HeocrnopHa je 1 ywrepa 36or ocnobahatba KanawuteTa
AurTanHor mamorpada 3a anjarHoctuuke notpebe. Ckpahetrbe
BpEeMeHa Tpajarba aHecTe3nje JOHOCK MaTepujanHe ywTeae
pauvoHanu3aumjy y ynpassbatby. bpoj peekcumsuja y gpyrom
aKTy je NPaKTMYHO HeNpoMerbeH HaKoH yBoherba VPY.
KrmbyuHe peun: Tymopy 4ojKe; HenannabunHy; nokanusauuja;
pagmorpaduja y3opka
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Significance of procalcitonin in bacterial infections
among acute leukemia patients with post-
chemotherapy agranulocytosis

Zhigang Qu, Bingmu Fang, Guangli Ma, Jinhong Jiang, Xiaoli Wang, Junnv Wang, Shuping Liu,
Xiaogiu Wang, Yonghua Liu, Qiaolei Zhang

People’s Hospital of Lishui City, Department of Hematology, Lishui, Zhejiang, China;
Wenzhou Medical University, Sixth Affiliated Hospital, Wenzhou, Zhejiang, China

SUMMARY

Introduction/Objective Bacterial infection caused by the lack of granulocytes that results from the
chemotherapy of acute leukemia is the leading cause of death. At present, there are few sensitive mark-
ers to reflect the bacterial infection, and there is no obvious specificity for the diagnosis of infection.
Procalcitonin (PCT) is a precursor of calcitonin, and it has been found that PCT is a rapid and accurate
marker of infectious diseases in various studies, but its clinical value remained unclear.

This study aimed to explore the clinical significance of PCT levels in patients with acute leukemia who
have acquired bacterial infections during the agranulocytosis period post-chemotherapy.

Methods Serum PCT levels were analyzed from samples collected from 92 patients with acute leukemia
who had acquired bacterial infections during the agranulocytosis period post-chemotherapy.

Results Serum PCT levels in patients with positive blood cultures were significantly higher than those in
patients with negative blood cultures (p < 0.05). Gram-negative bacterial infection group was significantly
more frequent cause of infection than the Gram-positive group (p < 0.05). Furthermore, for patients with
positive blood cultures, serum PCT levels were significantly higher in patients who subsequently died
than in those who survived (p < 0.05).

Conclusion In the period of agranulocytosis combined with bacterial infection that occurred after the
chemotherapy of acute leukemia, PCT can show the status of bacterial infection, infected bacterial types
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INTRODUCTION

Acute leukemia is a malignant, life-threatening,
clonal disease of the hematopoietic tissue. The
preferred treatment for acute leukemia is che-
motherapy [1]. Due to the characteristics of the
disease, and the side effects of chemotherapy
drugs, chemotherapy can often result in severe
bone marrow suppression, leading to agranu-
locytosis, thrombocytopenia, and anemia. This
can consequently result in increased risk of in-
fection, bleeding, or, in some severe cases, death.
With developments in medical technology, ad-
ministration of hemostatics and transfusion of
red blood cells and platelets, the incidence of
anemia and death has been greatly reduced.
However, chemotherapy-induced agranu-
locytosis is still very serious, and can cause
sepsis, leading to fever, chills, necrosis, organ
failure, or even death [2]. Bacterial infections
still contribute to the high mortality rate seen in
patients with acute leukemia, in spite of the ap-
plication of broad-spectrum antibiotics. During
the agranulocytosis period, patients with acute
leukemia are susceptible to infection with both
Gram-positive and Gram-negative bacteria [3].
Culture of pathogens is still the gold stan-
dard for their identification in a variety of

specimen types. However, there are inevitable
limitations to this method, such as the delay in
obtaining results [4]. For patients with acute
leukemia in the agranulocytosis period post-
chemotherapy, time waiting for pathogen cul-
ture results is limited, as the onset of infection
is acute and severe. To date, there are no spe-
cific and sensitive evaluation indexes to moni-
tor the onset of infection and its severity. Thus,
the development of methods that enable early
diagnosis of bacterial infections, and evalua-
tion of the prognosis of disease, has become a
popular research focus.

Many researchers are focused on identify-
ing accurate and quickly measured markers for
monitoring of infectious diseases. A recently
identified infection-related biomarker, procal-
citonin (PCT) has been measured in a clinical
setting, and this strategy has been effective in
diagnosing infection at an early stage, in grading
severity of infection, and in enabling prognostic
assessment [5-8]. Some researchers believe that
PCT can be used as an early indicator of infec-
tion in patients with acute leukemia during the
agranulocytosis period [9], while others have
argued that the significance of PCT remains
unclear at this stage [10]. Therefore, we believe
it is necessary to further investigate the clinical
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significance of PCT in providing a basis for subsequent anti-
infective therapy and in assessing patients’ clinical condi-
tion, in patients with acute leukemia who acquire bacterial
infections during the agranulocytosis period post-chemo-
therapy. This study was conducted in accordance with the
declaration of Helsinki, with approval from the Ethics Com-
mittee of the People’s Hospital of Lishui City and the Sixth
Affiliated Hospital of Wenzhou Medical University. Written
informed consent was obtained from all participants.

The aim of the study was to investigate the clinical value
of PCT in granulocyte deficiency with bacterial infection
of patients with acute leukemia after chemotherapy, which
provides evidence for clinical anti-infection treatment and
disease assessment.

METHODS
Subjects

A total of 92 patients with acute leukemia (48 males and
44 females; 12-65 years old, with median age of 38.5 years)
who were admitted to the Department of Hematology of
the People’s Hospital of Lishui City and the Sixth Affiliated
Hospital of Wenzhou Medical University from July 2009
to December 2013 were enrolled in this study.

The inclusion criteria were the following: the age of the
patients’” was 12—65 years; the fever occurred in pro-che-
motherapy agranulocytosis period; the first blood culture
was bacteria-positive or negative, but clinical symptoms
indicated infection; cytomegalovirus, Epstein-Barr virus,
herpes simplex virus, varicella zoster virus and glucan
negative tests were negative.

The exclusion criteria were as follows: fungal infection
indicated by the pathogen culture and chest CT; virus infec-
tion indicated by the serological examination; transfusion
associated fever; persistent fever without infection due to
use of high-dose cytarabine. According to the hematopoi-
etic and lymphoid tissue tumor classification standard from
WHO, there were 68 patients with acute myeloid leukemia
(AML) and 24 patients with acute lymphoblastic leukemia
(ALL). Sixty-eight AML patients consisted of eight t(8;21)
cases, 12 inv(16) cases, seven t(16;16) cases, eight t(15;17)
cases, and 33 cases without specific classification (M1, 3;
M2, 12; M4, 13; M5, 5). The 24 ALL patients included 19
cases of B-ALL and five cases of T-ALL. All the patients
were cases with complete bone marrow remission after
chemotherapy. The intensive treatment scheme for AML
patients included HDAra-C, IDA, ID-Ara-C+Mit, ID-Ara-
C+VP16, etc., and that for ALL patients included HDAra-
C+HD-MTX, HD-MTX+VP, CDOLP, etc.

All the patients were at the agranulocytosis period post-
chemotherapy and had acquired bacterial infections. The
diagnosis of neutropenic fever, infection and severe sep-
sis was as follows: (1) neutropenic fever (neutropenia was
defined as neutrophil count of < 0.5 x 10°/L, or count of
< 1 x 10°/L with a predicted decrease to < 0.5 x 10?/L; the
fever was defined as a single oral temperature of > 38.5°C
or a temperature of > 38°C for > 1 hour) [11]; (2) bacte-
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rial infection (the single oral temperature was > 38.5°C or
the body temperature was > 38°C for > 1 hour; the blood
culture suggested bacterial infection, with or without clini-
cal infection sign, defined as bacteremia; for blood culture
negative patients, there were clinical infection signs such as
cough, diarrhea, abdominal pain, urine or anal pain; the pa-
tients had an unexplained drop in blood pressure or blood
oxygen saturation. Computed tomography, X-ray, and ab-
dominal B ultrasound indicated a new infection focus; an-
tibiotic treatment was effective; fungus and virus infections
were excluded); (3) severe sepsis (the sepsis was associated
with organ dysfunction, hypoperfusion or hypotension; per-
fusion abnormalities included, but were not limited to, lactic
acidosis, oliguria, or acute alteration in mental status [12]).

Based on blood culture results, specimens were divided
into a positive group (n = 30), and a negative group (n =
62). Positive blood culture referred to patients with at least
one positive blood culture result; negative blood culture
referred to patients who had negative blood culture results,
but had the signs and symptoms of bacterial infection, as
well as positive imaging findings for bacterial infection,
and were sensitive to antibiotics. Bacteriological examina-
tion was performed using the VITEKAMS60 automatic
bacterial analyzer (BioMerieux, Lyon, France). Among
the positive blood culture group, specimens were further
divided into a Gram-positive bacteria subgroup (n = 14),
and a Gram-negative bacteria subgroup (n = 16).

Before chemotherapy, all the patients were given tests
in routine blood, routine urine, liver and kidney function,
C-reactive protein, PCT, cardiac ultrasound, hepatobiliary
and urinary B ultrasound, chest computed tomography;,
hepatitis B virus, cytomegalovirus, Epstein—-Barr virus, her-
pes simplex virus, and varicella zoster virus. If there was
no abnormality, intensive therapy was performed. After
the emergence of agranulocytosis, respiration, pulse, blood
pressure, and peripheral oxygen saturation were daily mon-
itored for revealing the potential infection focus. For the
occurrence of fever, blood culture was conducted, as were
other cultures, such as urine and throat swab culture. The
routine tests were performed again. Finally, broad-spectrum
antibiotic treatment was administered. The evaluation stan-
dard of curative effect was as follows: after using antibiotics
for three to five days, the patient’s body temperature gradu-
ally returned to normal, and vital signs gradually grew sta-
ble. The disappearance of clinical symptoms suggested that
the patient was sensitive to antibiotics. After the white blood
cells recovered to normal, the computed tomography, X-ray,
and abdominal B ultrasound were performed to re-examine
the new infection focus. The obvious remission or disap-
pearance of infection focus presented the cure.

PCT measurement

Venous blood (2 ml) from patients with neutrophil counts
<0.5 % 10°/L and a single oral temperature of > 38.5°C or
axillary temperature of > 38°C for > 1 hour were collected
before using antibiotics (D0) for serum isolation. Serum
PCT levels were determined within four hours by using
colloidal gold technology and detection with the LIAISON

www.srpskiarhiv.rs ‘



384

automated fluorescence immunoassay analyzer (Sorin,
Modena, Italy). Values of > 0.5 ng/ml were regarded as
cut-off.

Blood culture

Venous blood (16-20 ml) from patients with neutrophil
counts of < 0.5 x 10° /L and single oral temperature of
> 38.5°C or axillary temperature of > 38°C for > 1 hour
were collected at DO for two sets of blood culture (the in-
terval between them was within 5 minutes). Each set of
blood culture included one bottle of anaerobic bacteria
and one bottle of aerobic bacteria.

Statistical analysis

Statistical analysis was performed using SPSS 12.0 statisti-
cal software (SPSS Inc., Chicago, IL, USA). Comparisons
of serum PCT between the groups were carried out using
the x* test.

RESULTS
Treatment results

All the patients were given conventional treatment with
broad-spectrum antibiotics. For some patients the antibi-
otics were adjusted according to drug sensitive test results.
Five patients died due to severe sepsis during the treat-
ment. Other patients were cured according to the efficacy
evaluation standard.

Relationship between blood culture results and
serum PCT

The median blood neutrophil absolute value of 92 patients
was 0.03 + 0.16 x 10°/L. In 92 specimens tested by blood
culture, 30 specimens obtained from 30 patients were bac-
teria-positive (32.6%, 30/92), and 62 specimens obtained
from 62 patients were bacteria-negative (67.4%, 62/92).
The bacteria of the blood culture are shown in Table 1.
On DO, 68 cases exhibited PCT > 0.5 ng/ml, accounting
for 73.9% of total patients. PCT 2 0.5 ng/ml was found
in 87% of the bacteria-positive specimens, with 67.7% of
bacteria-negative specimens (p < 0.05). The DO serum
PCT was negative in 13% of bacteria-positive specimens,
with 32.3% of bacteria-negative specimens (p < 0.05).
The expression intensity for serum PCT > 0.5 ng/ml in
the bacteria-positive group was 12.4 ng/ml, while it was
5.6 ng/ml in the bacteria-negative group. PCT in the bac-
teria-positive group was significantly higher than that in
the bacteria-negative group (p < 0.05, Table 2).

Serum PCT levels in patients with different
bacterial infections

Of the 30 specimens obtained from 30 patients that were
bacteria-positive, 14 specimens showed Gram-positive
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Table 1. Bacterial species in 30 patients with positive blood culture

Bacterial species Number of strains

Gram+ bacteria 14

w

Staphylococcus epidermidis

Staphylococcus aureus

Streptococcus viridans

Hemolytic streptococcus

Enterococcus faecalis

Rothia mucilaginosa

N N = INR IR NN

Enterococcus faecium

—_
o)}

Gram- bacteria

Escherichia coli

Enterobacter cloacae

Pseudomonas maltophilia

Pseudomonas aeruginosa

Klebsiella pneumoniae

Fusobacterium

= (N[NNI W

Morganella morganii

Table 2. Serum PCT levels in 92 specimens grouped by the blood
culture results

PCT subgroup, No. and mean (ng/ml)
Groups cases (n)
<0.5 >0.5

A 4 (13%) 26 (87%)
Bacteria-positive 30 01 12.4

. . 20 (32.3%) 42 (67.7%)
Bacteria-negative 62 011 56
Total 92 24 68

Table 3. Serum PCT levels in the Gram-positive (G+) and Gram-nega-
tive (G-) infection groups

PCT, No. and mean (ng/ml)

Groups | Cases (n)

<0.5 >0.5

. 16 1 15
(53.3%) 0.11 14
Gt 14 3 11
(46.7%) 0.09 7.5
Total 30 4 26

bacterial infection (46.7%, 14/30), and 16 specimens
showed Gram-negative bacterial infection (53.3%, 16/30).
In serum PCT positive patients, the average serum PCT
levels in the Gram-negative group was 14 ng/ml, Gram-
positive group was 7.5 ng/ml, and the serum PCT levels
in the Gram-negative group were significantly higher than
those in the Gram-positive group (p < 0.05, Table 3).

The prognostic significance of serum PCT

To explore the prognostic significance of serum PCT levels
for the patients with acute leukemia during the agranulo-
cytosis period post-chemotherapy who had acquired bac-
terial infections we further analyzed data on serum PCT
levels from patient specimens that were bacteria-positive.
In this study, five patients died of infections, the blood
culture of four patients was Gram-negative bacteria, and
one case was Gram-positive bacteria.

The comparison of the remaining 25 patients with bac-
teria-positive specimens is as follows: in five cases of death,
the average PCT value was 28.2 ng/ml; the patients who
survived had the average PCT value of 12 ng/ml; serum
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PCT levels in patients who died were significantly higher
than those found in patients who survived (p < 0.05).

DISCUSSION

PCT constitutes 116 amino acids and has a molecular
weight of 13 kDa [13]. PCT is cleaved in vivo into PCT
and binding calcitonin, with binding calcitonin being fur-
ther converted enzymatically into calcitonin, which plays
a physiological role in vivo. In the event of infection, PCT
levels increase hundred-fold. Thus, serum PCT measure-
ment has been increasingly applied to the monitoring of
infectious disease in a clinical setting [14, 15].

During the agranulocytosis period, post-chemotherapy
patients with acute leukemia are at an increased risk of
bacterial infections, the leading cause of death in these
circumstances. Thus, early diagnosis and prompt treat-
ment of infection is very important in patients’ prognosis.
Studies have shown that, with the cut-off value for PCT
level set to 0.5 ng/ml, diagnostic sensitivity to bacterial
infection was 65%, and specificity 96%. Additionally, at se-
rum PCT levels higher than 1.2 ng/ml, sensitivity reaches
100% [16].In many studies, 0.5 ng/ml is often used as the
cut-off value of PCT [17]. We conducted this study ac-
cording to the above reported methods and found that,
patients with etiologically confirmed bacterial infections
had significantly higher serum PCT, as did patients that
were diagnosed clinically, but had negative blood culture
results, especially for PCT-positive cases. This is consistent
with other studies mentioned above. Our study found that,
on the exact day of fever, 73.9% of the patients had PCT
over the threshold, the PCT-positive-rate of the positive
blood culture group (= 0.5 ng/ml) was higher than the
negative blood culture group (87% vs. 67.7%, p < 0.05),
indicating that the PCT value of the positive blood culture
group was higher than the negative blood culture group.
Our study also shows that patients infected with Gram-
negative bacteria had significantly higher serum PCT
levels than patients infected with Gram-positive bacteria
(p <0.05). In serum PCT-positive patients, the average se-
rum PCT level in the Gram-negative group was 14 ng/ml,
while the level in the Gram-positive group was 7.5 ng/ml.
Furthermore, serum PCT levels in patients that died were
also significantly higher than in those that survived; this
indicates that measurement of serum PCT can be applied
to the early diagnosis of infection and to the classification
of the disease severity. These results are consistent with
the findings of Jeddi et al. [18], Neofytos et al. [19], and
Hatzistilianou et al. [20]. Our study has confirmed this
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MpoKaNUMTOHUH Kao NoKa3aTesb 6aKkTepujcke MHPEKLUje y NoCTXeMUOTepanujcKoj

arpaHy/noLMTO3U KO aKyTHE NeyKemuje

LIvranr Ry, bunrmy @eHr, yaHrnu Ma, HunxyHr hanr, Cjaonu BeHr, HyHs Benr, LLynuHr Jby, Cjaohy Ber, JyHrxye Jby, haonej LlaHr

HapogHa 6onHuua Nnwyja, Operbere 3a xematonorujy, Jinwyj, Liehanr, KuHa;
MegnuumHckmn yHuBep3uTeT y BeHuoyy, LLlecta yHrBepauTeTcka 6onHuua, BeHuoy, Liehatr, KuHa

CAXETAK

YBop/Llwm bakTtepujcka nHbeKuUja 360r MarbKa rpaHynoumTa
je mocneguua xemroTepanuje akyTHe neykemuje v Bogehu je
Y3POK cMpTW. TpeHYTHO NOCTojU Manu 6poj JOBOSLHO OCETIbY-
BUX MOKa3aTesba Kojv 61 yKasvBanu Ha 6aktepujcky nHdekuujy
1 KOju Hemajy jacHy oapeheHOCT 3a NnocTtaB/batbe AnjarHose
nHobekumje. Y Buwwe ctyanja npokanumutoHuH (MKT), npekyp-
COp KanuWTOHMHA, NOKa3ao ce Kao 6p3 1 curypaH rnokasatesb
NHEKLYje, anu je HeroB KIMHUYKY 3Hauaj HejacaH.

Linsb oBor paga je 610 aa ce ogpenu KINMHUYKY 3Hayaj H1BOA
MKT-a ko 6onecHrKa ca akyTHOM JleyKeMUjOM 1 MHEKLjoM
ycnef nocTXeMyoTepanmjcke arpaHyioumTose.

MeTtoge Hugo lNKT-a y cepymy je aHanv3ampaH Koa 92 6onecHu-
Ka ca akyTHOM NleyKemunjoM 1 MHPEKLMjOM yCeq MoCTXemmo-
Tepanujcke arpaHynoLmTose.

DOI: https://doi.org/10.2298/SARH160811066Q

PesynTatm Huso MKT-a y cepymy 6omecHvKa ca no3UTUBHOM
XEMOKYNTYPOM je 3Ha4ajHO BN Hero Kog 6onecHrKa ca Hera-
TMBHOM XEMOKYNTYpoM (p < 0.05). lpam-HeraTueHe 6akTtepuje
cy 6une 3HauajHo Yelwhn y3pouHuK UHdEeKLMje of rpam-nosu-
TBHUX (p < 0.05). Ocrm Tora, 6051ECHNLIM Ca MO3UTVBHOM XEMO-
KynTypom v nosuieHum MKT-om cy 3HauajHo yelwhe ymmpanu
Hero npexuebasanu (p < 0.05).

3aksbyyak Y nepuogy arpaHynoumTose ca 6akTepujckom rH-
dekumjom ycnep xemviotepanuje akyTHe neykemuje MKT moxe
yKa3aTu Ha 6aKTepujcky UHEKL ]y, BPCTY 1 TeXUHY MHbeKLuje
KrbyuHe peun: NpoKanLMTOHY; akyTHa NleyKemuja; 6akTepujcka
UH}EKLW]ja; arpaHynoLmTo3a
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SUMMARY

Introduction/Objective In August 2010, World Health Organization declared the beginning of the post-
pandemic phase of influenza surveillance.

The aim of this study was to evaluate the epidemiological and virological characteristics of influenza and
correlation between the influenza occurrence and weather conditions.

Methods We used surveillance reports of influenza and laboratory data from October 2010 to May 2015.
Data for the analysis were collected through sentinel surveillance of influenza-like illness (ILI), severe acu-
te respiratory illness (SARI), acute respiratory distress syndrome, and by virological surveillance. The nasal
and throat swabs from all influenza cases were performed by the PCR laboratory method.

Results During the observed period, the highest rates of ILI were registered during the 2010/11 and
2012/13 seasons, with influenza A (HIN1)pdm09 and influenza B being predominant, respectively. The
highest weekly age-specific rates of ILI were registered in school-age children (ages 5-14). Out of 1,466
samples collected, 720 (49.1%) were laboratory confirmed as influenza, and influenza A virus was more
frequently detected than influenza B. Among confirmed cases of influenza, participation of patients
with SARI or ILI was nearly equal (46% vs. 44.1%). There was a weak correlation observed between the
decrease in temperature and rainfall and the increase in influenza detection (p =-0.04214 vs. p =-0.01545,
respectively, p > 0.05).

Conclusion There is a need for continuous surveillance in order to predict seasonal trends and prepare

for a timely response to influenza outbreak.

Keywords: influenza virus; epidemiology; virology; sentinel surveillance

INTRODUCTION

Increased influenza’s viral activity causes a high
incidence, exceeding incidence of other infec-
tious diseases [1]. The results of epidemiologi-
cal surveillance of influenza are important as
they provide the information which serve as
the early warnings of epidemics, and give us an
insight into the type and/or subtype of influ-
enza virus, so we can prepare the adequate in-
fluenza vaccines and antiviral drugs. They are
also significant for implementing appropriate
measures for reducing the number of deaths
caused by influenza, hospitalization rates due
to complications, and the costs of the treatment
of influenza [1, 2, 3].

The main factors which determine the sea-
sonality of influenza are still unclear, especially
in the tropical areas of the world. Probably,
the combined action of environmental factors
(humidity, temperature), factors related to im-
munity of the population, and demographic
factors (population density, population flows,
school calendar, and traveling or migration) in-
terfere with viral circulation in different parts
of the world [4, 5].

Surveillance of influenza at the European
level has been conducted since 1996 [6]. In or-
der to improve the monitoring of the epidemi-
ological situation, to ensure efficient response
and to reduce the negative consequences on
the health of the population, sentinel surveil-
lance of influenza like illness (ILI) and acute
respiratory infection (ARI) was introduced in
the Autonomous Province of Vojvodina (the
northern region of Serbia) in the 2004/05 sea-
son, as a pilot study, according to the model
of surveillance conducted in Slovenia [7]. In
the preparation for an influenza pandemic,
sentinel surveillance in Vojvodina became
the standard model and also a part of a newly
established national influenza surveillance,
throughout the Republic of Serbia, since 2009.
Due to the quality of the results of the surveil-
lance of influenza in Vojvodina, special Public
Health Program was introduced for surveil-
lance of ILI/ARI, severe acute respiratory ill-
ness (SARI), and acute respiratory distress syn-
drome (ARDS) [8]. Similar to other countries
in Europe, Vojvodina, as part of Serbia, has a
reference laboratory for influenza. In this way,
virological surveillance as an integral part of
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Table 1. Number of observed inhabitants during the sentinel surveillance of influenza-like illness by five seasons in the Autonomous Province

of Vojvodina

Age groups 0-4 5-14 15-29 15-64 30-64 >65 Total N b fincluded
umper or Incluae
0 o 0 i) c iy [c sentinel physicians
Seasons (%) (%) (%) (%) (%) (%) (%)
9,281 15,563 ] 47,301 ] 27,413 99,558
2010711 (10.5) (8.2) 3.5) (8.7) (52) >
9,843 17,857 ] 60,001 ] 25,565 113,266
2011/12 (11.1) 95) @5) 61) (59) >
10,388 19,837 23,000 ] 55,418 27,651 136,294
2012/13 (11.7) (10.5) 6.3) (5.7) 87) 7.1) 89
23,664 61,157 56,303 ] 102,271 48,352 304,719
2013/14 (26.7) (32.4) (15.5) (10.5) (15.3) (15.8) 135
17,064 33,208 34,609 ] 66,152 33,420 184,543
2014/15 (19.2) (17.6) ©95) ©6.8) (10.6) (9.6) 135

n - surveillance population by age groups and seasons;
% — percentage of population in certain age group according to the census

epidemiological surveillance provides useful information
about circulation of an actual influenza virus [9].

In August 2010, the World Health Organization (WHO)
declared the post-pandemic period [10]. However, influ-
enza A (HIN1) pdm09, A (H3N2), and B viruses have
continued to circulate in the population after the pan-
demic period [11].

The main goal of this study was to observe seasonal
influenza activity along with influenza occurrence and
weather conditions in Vojvodina, based on data collected
between October 2010 and May 2015, in the post-pandem-
ic period (five surveillance seasons).

METHODS

Data for this observational study were obtained from the
sentinel surveillance of ILI, surveillance of all hospitalized
patients with SARI and/or ARDS, and virological surveil-
lance of influenza in Vojvodina through the whole season
(from calendar week 40 of each year to calendar week 20 of
the next year). All information about patients was anony-
mized and de-identified. Data on temperature and average
rainfall were provided by the Republic Hydrometeorologi-
cal Service of Serbia.

Sentinel surveillance of ILI

During the seasons of surveillance of ILI and ARI, from
2010 to 2015, sentinel surveillance was conducted in all
seven districts of Vojvodina. In the surveillance of ILI
and ARI, only outpatients in Health Centers of Vojvodina
were covered. In accordance with the WHO and national
recommendations, the surveillance of influenza was con-
ducted within four age groups (0-4, 5-14, 15-64, and > 65
years) during the 2010/11 and 2011/12 seasons. Since the
2012/13 influenza season, the surveillance has included
tive age groups (0-4, 5-14, 15-29, 30-64, and > 65 years).
Between the 2010 and 2013 seasons, sentinel surveillance
has been implemented in 19 municipalities with more
than 30,000 inhabitants, encompassing between 5.2% and
7.1% of the total population. During the last two seasons
(2013-2015), sentinel surveillance of influenza was ex-
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tended to municipalities with less than 30,000 inhabitants
and covered all of 45 municipalities of the Province (and
included 135 sentinel physicians). Although the number
of sentinel physicians during the two last seasons was the
same, because we included different sentinel physicians,
the observed populations were not equal (Table 1).

The surveillance system used the network of sentinel
physicians (general practitioners and pediatricians) who
reported the number of new cases of ILI in their reference
populations weekly, and collected respiratory samples for
virological evaluations. In addition, sentinel physicians
electronically entered the data of new cases of ILI and ARI
by week, and regularly sent samples for virological confir-
mation to the WHO National Influenza Center, the Center
of Virology of the Institute of Public Health of Vojvodina
in Novi Sad. Each week, global population was adjusted
with ILI and ARI rate for Vojvodina, which allows to fol-
low the indicators of influenza activity [7]. The influenza
surveillance data were collected for the whole season (from
calendar week 40 of each year to calendar week 20 of the
following year) [12].

SARI and ARDS surveillance

Since the 2010/11 influenza season, in accordance with
the WHO recommendations, SARI surveillance has been
carried out during the winter season only, from week 40
to week 20 [13].

As described in detail previously, hospital coordinators
for SARI and ARDS surveillance from all 15 acute care
hospitals in Vojvodina sent daily reports on every hospi-
talized SARI and/or ARDS case to the district coordina-
tors of influenza in the local departments of Public Health
[7]. The study included patients from intensive care units
and high dependency units (severe form of infections),
general/internal medicine, pediatric medicine, infectious
disease wards and respiratory disease wards where patients
of all ages were registered [8].

Case definitions

This study included all patients with ILI and any flu-associ-
ated infections who required hospitalization in accordance
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with the SARI and ARDS definitions. The WHO criteria
for ILI and SARI were used for screening in the primary
care/outpatient settings and inpatient hospital settings: ILI
cases were defined as those with a sudden onset of fever (>
38°C) and cough/sore throat within seven days of the onset,
while patients with an acute respiratory illness with the on-
set of symptoms during the previous seven days requiring
overnight hospitalization which included history of fever or
measured fever of 38°C, and cough, and shortness of breath
or difficulty in breathing were termed as SARI [14].
ARDS cases were defined as acute onset of bilateral in-
filtrates on the chest radiograph; arterial oxygen tension
(PaO,)/fraction of inspired oxygen (FiO,) ratio < 27kPa,
and absence of a cardiac failure or left atrial hypertension
(assessed clinically, echocardiographically, or with invasive
monitoring) and required invasive ventilation [15, 16, 17].

Virological surveillance

The reference laboratory for virological surveillance of
influenza in Vojvodina is the WHO National Influenza
Center at the Institute of Public Health of Vojvodina, Novi
Sad [18].

Nasal and throat swabs from patients with suspected
influenza were placed in the same vial with transport
medium and kept at -20°C. The transport of the samples
to the laboratory was organized on a daily basis by local
departments of public health. Viral RNA was extracted
using the commercially available QIAamp Viral RNA Mini
Kit (Qiagen, Hilden, Germany) according to the manufac-
turer’s instructions. The reverse transcription and amplifi-
cation were performed using the AgPath-IDTM One-Step
RT-PCR Reagents (Applied Biosystems, Foster City, CA,
USA) on a 7500 Real-Time (Applied Biosystems) thermo-
cycler. Influenza A and B virus detection (without further
determination of B/Yamagata-like and B/Victoria-like vi-
ruses) was done by singleplex real-time RT-PCR assays.
The testing was done according to the protocol developed
by the Centers for Disease Control and Prevention, en-
closed with the reagents. The results were analyzed using
the Applied Biosystems 7500 Software version 2.0.6, and
the interpretation of the data was done according to the
WHO guidelines [19]. Immediately after the testing was
finished, the results of the laboratory tested samples were
sent to the Institute of Public Health of Serbia in Belgrade,
local departments of public health, the sentinel/hospital
physician, and to the patients [7].

Statistical analysis

Similar to the previously used methodology, the popu-
lation under surveillance was used as a denominator for
calculations of the weekly incidence of ILI and the nu-
merator was the number of clinical cases of ILI in the total
population and in the age groups [7]. Also, the weekly
age-specific incidences of ILI for monitored age groups
were measured per 100,000 inhabitants.

The epidemic threshold of incidence of 246.3/100,000
was determined in the previous five pre-pandemic sentinel
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seasons on the basis of the weekly incidence rate of ILI
value [7].

A correlation analysis was performed using the Spear-
man correlation coefficient between the detected monthly
influenza cases and the average monthly temperature and
rainfall using the data from the Republic Hydrometeoro-
logical Service of Serbia, for the capital of the Autonomous
Province of Vojvodina, city of Novi Sad [20]. Because the
Meteorological annual data from the Republic Hydrome-
teorological Service of Serbia contains the average monthly
values for only six different meteorological stations (re-
gions) in Serbia (Belgrade, Novi Sad, Vranje, Zlatibor,
Loznica, and Ni§), we used values of average monthly tem-
perature and rainfall only for the city of Novi Sad (Vojvo-
dina), which represents weather conditions for this region
of Serbia. Average temperature and rainfall were measured
in degrees Celsius (°C) and millimeters (mm), respectively.

Two tailed p-values less than 0.05 were considered sta-
tistically significant.

RESULTS
Surveillance of ILI

During the study period (2010-2015), the highest weekly
incidence rates were between 474.5/100,000 (2010/11
season, with influenza A (HIN1)pdmO09 being predomi-
nant) and 712.3/100,000 (2012/13 season, with influenza
B being predominant). The lowest weekly incidence rate
was registered during the 2013/14 season, predominated
by influenza A (H3N2). In the 2010/11 influenza season,
with the predominance of influenza A (HIN1)pdm09 (ILI
incidence above the epidemic threshold of 246.3 cases per
100,000 population) the duration of the epidemic period
was eight weeks. Only during the 2013/14 season, values of
the weekly ILI incidence were below the epidemic thresh-
old (Figure 1).

Figure 2 shows the trend of ILI weekly incidence rate by
age group during the five post-pandemic seasons. During
the observed period, it was evident that the highest weekly
age-specific incidence of ILI was registered in school-age
children (5-14 years old), with the highest incidence rate

Predominant B
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Predominant AGHINI)

40 42 44 46 48 W0 52 2 1 6 & 10 12
Weeks (October-May)
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Figure 1. Influenza-like iliness (ILI) in the 2010-15 seasons accord-
ing to the influenza sentinel surveillance system in the Autonomous
Province of Vojvodina
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Figure 2. Age-specific incidence of ILI per 100,000 population in the
Autonomous Province of Vojvodina during five influenza seasons; black
vertical lines indicate the separation between different influenza sea-
sons (2010-15)

Figure 3. Incidence rate of ILI consultations per week by case status
for the sentinel surveillance network, in the Autonomous Province of
Vojvodina, during 5 influenza seasons; black vertical lines indicate the
separation between different influenza seasons (2010-15)

Table 2. Distribution of influenza infection by case definitions and by type/subtype in the Autonomous Province of Vojvodina, 2010-15 seasons

. 2010/11 2011/12 2012/13 2013/14 2014/15 Total
Variable
n % n % n % n % n % n %
ILI 29 24.6 49 925 72 36.2 63 53.8 105 45.1 318 441
Clinical form SARI 66 55.9 4 7.5 110 553 47 40.2 104 44.6 331 46
ARDS 23 19.5 0 - 17 8.5 7 6 24 10.3 71 9.9
A (HINT)pdm09 | 101 85.6 0 - 68 34.2 33 28.2 86 36.9 288 40
Influenza virus | A (H3N2) 6 5.1 52 98.1 28 14.0 77 65.8 90 386 | 253 | 35.1
type/subtype | A (non-subtype) 3 2.5 0 - 2 1.0 7 6 9 3.9 21 3
B 8 6.8 1 1.9 101 50.8 0 - 48 20.6 158 219
Total 118 100 53 100 199 100 117 100 233 100 720 100

ILI - influenza-like iliness, SARI - severe acute respiratory infection; ARDS - acute respiratory distress syndrome

0£2,315.2/100,000 in the 9/2013 week. In all five seasons,
the lowest weekly age-specific incidence of ILI was regis-
tered in the oldest population.

In all five influenza seasons, the highest value of weekly
ILI incidence rate was accompanied by the highest number
of suspected and confirmed influenza cases (Figure 3).

Influenza by case definitions and prevalence
distribution of influenza viruses

In the observed period, 1,466 specimens from patients
with ILI, SARI, or ARDS, were tested, and 720 samples
were identified as influenza A or B positive (49.1%). There
were a total of 562 influenza A and 158 influenza B virus
infections confirmed during the five influenza seasons.
During all five seasons, influenza A (HIN1)pdm09 was
predominant (40%, 288/720). Participation of patients
with SARI or ILI was nearly equal (46%, 331/720 vs.
44.1%, 318/720, respectively). Patients with ARDS were
not registered only during the 2011/12 influenza season
(Table 2).

Weather conditions and prevalence of influenza

The dependence of influenza activities on weather condi-
tions in the Province (meteorological station for the city
of Novi Sad) during the investigation period is shown
in Figure 4. During three influenza seasons (2011/12,
2012/13, and 2014/15), the highest number of confirmed

‘ DOI: https://doi.org/10.2298/SARH160901068R

influenza infections was registered during March. The av-
erage monthly temperature (October-April, 2010-15) was
between -4.9°C and 13.6°C, and average values of rainfall
in the same period were 1.3-82.8 mm. These data show
that the average monthly temperature and average rainfall
do not have any significant correlation with the number
of influenza-positive cases (p = -0.04214 vs. p = -0.01545;
p > 0.05, respectively).

DISCUSSION

We presented the first description of the epidemiological
and virological characteristics of influenza and the correla-
tion between the influenza occurrence and weather con-
ditions after the pandemic 2009/10 season in Vojvodina.
As can be concluded from the obtained data, all influenza
viruses were detected across Vojvodina and all age groups
were affected during the post-pandemic seasons.

During the 2010/11 season in Western Europe, trans-
mission peaked during late January and early February,
and two to three weeks later in Eastern Europe, with in-
fluenza A (HIN1) virus as predominant in 2009. Opposite
Europe, where influenza A (H3N2) was rare, it was pre-
dominant in North America. During this season, in several
countries, a higher number of severe cases of influenza
were registered compared to the previous season, but rea-
sons for this were not clear [21]. As it was expected, influ-
enza A(HIN1)pdmO09 virus predominated among the vi-
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Figure 4. Correlation of the number of influenza cases in the Autonomous Province of Vojvodina in the investigated period with: (a) the aver-
age temperature (°C); (b) the average rainfall (mm); black vertical lines indicate the separation between different influenza seasons (2010-15)

ruses detected during the first post-pandemic season, but
the results of the phylogenetic analysis of HA sequences of
A(HIN1)pdmO09 viruses circulating in Lombardy showed
that viruses isolated during the 2010/11 season segregated
into a different genetic group with respect to those identi-
fied during the 2009 pandemic [22].

In Vojvodina, during the 2010/11 season, similar to the
previous season, influenza A (HIN1)pdm09 was predomi-
nant (85.6%, 101/118), with peaked transmission during
late January and throughout all of February. The highest
incidence rate of ILI was registered in the 5-14 years age
group. The epidemic wave (incidence rate of ILI above
246.3/100,000 population) lasted for eight weeks, and as
much as 75.4% (89/118) of all confirmed cases of influenza
were hospitalized for SARI or ARDS.

Similar to the results of the WHO review, in Vojvo-
dina, during the 2011/12 season, influenza transmission
peaked during late March [23]. Influenza A (H3N2) was
predominant 98.1% (52/53), and the highest incidence rate
of ILI was registered among the youngest patients and in
the school-age children (0-4 and 5-14 years old). The epi-
demic wave lasted for only three weeks.

In North America, the 2012/13 influenza season started
earlier than in other parts of the Northern Hemisphere. In
Europe, the influenza season peaked two weeks later than
in North America, and it was also unusually long, associ-
ated with a late rise in influenza B cases in many countries.
Peaking of influenza activity was registered around week
5/2013 and lasted until week 16/2013. In North America
and Europe, later in the season, influenza B type was more
commonly detected than either of the influenza A sub-
types [24, 25].

In Vojvodina, the highest incidence rate of ILI was reg-
istered in the 9/2013 week (712.3/100,000 population),
and the epidemic wave lasted for six weeks (weeks 6-11).
Among confirmed cases of influenza, the predominant
type was influenza B (50.8%, 101/199).

In the 2013/14 season in Europe, influenza activity
started later than usual, with a very small increase during
the final weeks of December, followed by more marked
increase throughout January. Overall activity continued to
increase through February. Influenza activity during the
2013/14 season was less intense, with fewer positive sam-
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ples detected than in the previous post-pandemic seasons.
Opverall, influenza A (HIN1)pdm09 was predominant in
most of northern European countries and A (H3N2) was
predominant in most of eastern European countries. Un-
like North America, where influenza B was detected in
the late season, the detection of influenza B in Europe re-
mained low during the entire season [26].

In our territory, during the 2013/14 influenza season,
the first influenza case was registered in the 2/2014 week,
and the incidence rate of ILI was below the baseline for the
entire season. Similarly to the 2011/12 influenza season,
the highest incidence rate of ILI was registered among the
youngest and in the school-age children. We think that the
reasons for the highest incidence rates of ILI among the
mentioned age groups perhaps lie in the fact that young
people are tested more often [7]. Furthermore, as is well
known, children may shed viruses more profusely and for
longer periods of time than adults [19].

Similarly to the results for Eastern Europe, the predom-
inant subtype of influenza in Vojvodina was A (H3N2),
with 65.8% (77/117) of all confirmed cases [26]. Unlike the
previous season, when influenza B was the predominant
type, it was not detected among the tested samples during
the 2013/14 season.

Considering European countries, the timing of influ-
enza detections during the 2014/15 season was similar to
the previous years. The influenza activity started increas-
ing in the last few weeks of 2014, similar to the situations
in the 2013/14 and 2011/12 seasons. The peak of influenza
activity in 2015 varied between countries, but it was most
often between weeks 6 and 9. However, the percentage of
positive influenza cases was still above the threshold in
many countries in April. During the 2014/15 season, in-
fluenza A (H3N2) virus was predominant in most regions,
and an increased proportion of influenza B virus was reg-
istered after the activity peak. During this influenza sea-
son, most of circulating influenza A (H3N2) viruses were
different from the virus used in vaccines in the northern
hemisphere [27, 28].

The data obtained from this study showed that dur-
ing the 2014/15 season, epidemic influenza activity start-
ed in the 6/2015 week and lasted to the 11/2015 week.
Like in previous seasons, the lowest weekly age-specific
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incidence of ILI was registered in the oldest population.
This phenomenon can be interpreted by the fact that older
patients are more likely to be registered in the hospital
institutions than at the primary care level (sentinel surveil-
lance of influenza). During the last influenza season, the
predominant virus was A (H3N2), with 38.6% (90/233),
whereas the registered proportion of influenza B was
20.6% (48/233) of all confirmed cases. The last cases of
influenza were registered on April 30, 2015.

In terms of seasonal pattern, in the Northern Hemi-
sphere, influenza viruses are more frequently detected in
autumn, winter, and spring, with the peak of influenza ac-
tivity occurring typically between December and March
and lasting for six to eight weeks. In temperate regions of
the Southern Hemisphere, influenza activity typically peaks
between May and September. In addition, influenza viruses
can be isolated sporadically throughout the year [19].

In countries with tropical climate, influenza activity has
been reported to peak in the rainy season, between June
and August [29].

The climate in our country can be described as moder-
ate continental, with intermediate temperatures and rela-
tively low humidity. June is the rainiest, with the average
of 12-13% of total annual precipitation sum. February and
October have the least of precipitation [20]. During the
study period (from the beginning of October to the end
of April, 2010-2015) there was no significant correlation
between the number of influenza detections by months
and average monthly temperature and rainfall.

Although almost 55% of all confirmed cases of influ-
enza were recorded in the city of Novi Sad, absence of data
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on monthly average temperature and rainfall in other parts
of the Province and their comparison with influenza cases
may be considered to be a limitation of this study.

CONCLUSION

The findings of the presented sentinel ILI and SARI sur-
veillance, along with the virological surveillance, which are
comparable with the results of surveillance of influenza in
other countries across Europe, offer the possibility to de-
termine the epidemiology of influenza during the post-
pandemic seasons and predict future epidemic occurrences
of influenza in Vojvodina. Likewise, the increasing number
of samples among some age groups (0-4- and 5-14-year-
olds) with the highest value of weekly ILI incidence rate
would lead to a more precise view on the distribution of
influenza in Vojvodina in the younger population.
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Hap3op Hag MHAYyeHL,OM TOKOM NOCTNAHAEMMjCKOT nepnoaa y BojsoaunHn,

oA okTobpa 2010. g0 maja 2015.
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2HCTUTYT 3a 3APaBCTBEHY 3alUTUTY fieLle 1 omnaguHe BojsoguHe, Hosun Cag, Cpbuja;

3MHCcTUTYT 3a OHKonorujy BojsogunHe, Cpemcka KameHuua, Cpbuja;

*KnuHunyky LeHTap BojsoauHe, KnuHuka 3a ruHekonorujy 1 akywepctso, Hosu Cag, Cpbuja;

YHueep3uteT y Hosom Cagy, MeguumHckm dpakyntet, Hosu Cap, Cpbuja

CAXETAK

YBoa/Uwm Y asrycty 2010. roguHe CBeTcka 34paBCTBEHA Op-
raHu3aumja je npornacuna noyeTak noctnaHaemmjcke gpase y
HaA30py Hafj rpPUMoMm.

Linrb paga 6vo je fa ce npoLeHe enuaeMuonoLLKe 1 BUPYCO-
JIOLLKe KapaKTepmUCcTuKe rpuna n ogHoC namehy KnmmaTckmx
yCJI0Ba 1 NpeBaneHuyje rpyna y nocTrnaHAeMnjcKoM neprogy.
Metoge KopuwheHu cy nogaum 13 Hag3opa Hag rpyrom 1 pe-
3yNnTaTi N1abopaTopurjcKIX NCNMTVBAtba Y Mepuogy of oKTobpa
2010. go maja 2015. roguHe. lMopaum cy NPUKYN/beHN KPO3
CEHTUHENHM Haa30p 3a 060sbera cnnyHa rpuny (OCK), Tewwky
aKyTHy pecnmpatopHy 6onect (TAPB), akyTHV pecnupaTopHu
amnctpec cuHapom (APIC) n Bupyconolwkum Hagsopom. Ceu
cnyyvajesu rpuna notepheHm cy 13 HazodapriHreanHor 6puca
nabopatopujckom Mmetogom PCR.

Pe3ynTtatm Y nocmaTpaHom nepuogy Hajsuwe ctone OCI
perncrtpoBsaHe cy Tokom ce3oHe 2010/11. n 2012/13, Kaga cy
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JBoMUHMpanu Bupyc rpvna tina A (H1N1)pdm09, ogHOCHO BU-
pyc rpuna tuna b. Hajsuwwe BpegHocTh y3pacHo cneunduny-
Hux ctona OCI perncrpoBaHe Cy y WKONCKOM y3pacTy (5-14
roguHa). Og 1.466 TecTpaHux y3opaka, labopatopujcka no-
TBpAa BMpYca rpuna gobujeHa je kog 720 (49,1%), a Bupyc
rpvna Tuna A yewhe je JeTeKTOBaH of BpYyca rpvna tuna
B. Mehy notBpheHum cnyyajeBuma rpvna yyewhe obonenmx
ca gujarHo3ama TAPB unu OCT je 6uno ckopo nogjepHako (46
Tj. 44,1%). Huje yTBphHeHa cTaTUCTMYKM 3HaYajHa pas3finka 13-
mehy cMarberba TemnepaType 1 nagaBuHa y ogqHOCY Ha nopact
6poja notBpheHux cnyyajesa rpuna (p = -0,04214 Hacnpam
p=-0,01545, p > 0,05).

3aks/pbyyak HactaBak Hag3opa Haj rprnom Kpo3 npoLieHy ce-
30HCKUX TPeHA0Ba oMoryhaBa CipeMHOCT Ha OfFOBOP Y CITyyajy
nojase envigemuje rpuna.

KrmbyuHe peun: BupycC rpuna; ennaeMmnonoruja; BUpycosnoruja;
CeHTUHENHW Haa30p
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Echogenic cardiac mass in the left atrium and
associated supraventricular tachycardia in a neonate
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'Clinical Center of Nis, Clinic for Children’s Internal Diseases, Serbia;
ZInstitute of Neonatology, Belgrade, Serbia

SUMMARY

Introduction Primary cardiac tumors in children are rare and the majority of them are diagnosed before
the age of one year. They are mainly rhabdomyomas and have a tendency to regress. The incidence of
arrhythmias is not well-defined, depending on the size and location of tumors.

Case outline The authors report a female neonate with ongoing fetal supraventricular tachycardia
(SVT). Delivery by urgent cesarean section was performed with neither fetal echocardiography nor fetal
antiarrhythmic drug intervention. Electrocardiogram confirmed tachycardia with narrow QRS complex
at a rate of 260 beats/min. converting to sinus rhythm after a third dose of intravenous bolus injection of
adenosine-5"-triphosphate. But the rhythm reverted to SVT showing refractory supraventricular reentrant
tachycardia. Echocardiography performed after conversion to sinus rhythm showed an echogenic, well
circumscribed mass in the left atrium, fixed to the primum atrial septum without other structural defects.
SVT was treated by a bolus of amiodarone followed by an intravenous infusion. Long-term management
with oral amiodarone and beta blocker had a good response. During the one-year follow-up echocardio-
grams were performed every month showing complete regression of cardiac mass, and there has been
no recurrence of tachycardia since neonatal period.

Conclusion Tumor regression and a good long-term outcome in our patient suggest that it was probably
a small but unfavorably positioned rhabdomyoma, associated with fetal and perinatal SVT. Prognosis and
outcome of the disease depends on timely diagnosis and prompt and adequate treatment of associated
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life-threatening arrhythmias.
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INTRODUCTION

Primary cardiac tumors are rare in fetuses and
neonates, with an incidence ranging between
0.0017% and 0.28 % [1]. Most of these tumors
are benign, although sometimes their localiza-
tion and clinical manifestation can be malig-
nant [2]. Others, in the absence of hemody-
namic changes, remain undiagnosed and spon-
taneously regress with time [3]. Histologically,
the most common tumor in the neonatal age
is rhabdomyoma [4]. If tumors are multiple,
associated eventual tuberous sclerosis should
be considered [5]. As rhabdomyomatous tis-
sue can generate myocardial electrical potential
and act as an accessory pathway, arrhythmias
may develop as the main symptom, even in
a fetus, where it could cause hydrops fetalis.
Persistent arrhythmia in postnatal life increases
the risks of neonatal death and these patients
require prolonged anti-arrhythmic therapy
[6]. Arrhythmia can sometimes disappear
with spontaneous regression of the tumors [5].
Tachycardias most commonly associated with
cardiac tumors described in the literature are
ventricular tachycardia and supraventricular
tachycardia (SVT) [2, 7].

The authors report a neonate with an on-
going fetal SVT and left atrium cardiac mass
detected after birth.

CASE REPORT

A two-hour-old newborn was admitted to the
neonatal intensive care unit after emergency ce-
sarean section due to antenatal diagnosed SVT
at the gestational age of 36/37 weeks. SVT was
accidentally discovered during a routine con-
trol examination of pregnant primipara women.
Delivery by urgent cesarean section was per-
formed with neither fetal echocardiography nor
fetal antiarrhythmic drug intervention.

A female baby with Apgar score of 8/1,
weighing 3,280 g, with a length of 49 cm, oc-
cipitofrontal circumference of 34 cm, oxygen
saturation of 95%, and a heart rate of 250 beats/
min. (bpm), was immediately referred to pedi-
atric cardiology.

On examination, the newborn had livid skin
and expressed acrocyanosis, breathing rate of
58 cycles/min., blood pressure of 85/55 mmHg,
liver was palpable 2 cm below the rib. The heart
rate was 250 bpm, there was no murmur and
peripheral pulses were palpable. Electrocar-
diogram (ECG) confirmed SVT with narrow
QRS complex at a rate of 260 bpm (Figure 1a).
Tachycardia was treated by intravenous bolus
injection of adenosine-5’-triphosphate (ATP).
SVT was converted to sinus rhythm after a
third ATP dose of 0.3 mg/kg. No serious side
effects of ATP injection occurred. However, the
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Figure 1. (a) Initial electrocardiogram showing supraventricular tachy-
cardia; (b) electrocardiogram after converting to sinus rhythm showing
giant P waves and the first degree AV block

Figure 2. Neonatal echocardiogram (a) in subcostal four-chamber view
and (b) long-axis four-chamber view; cardiac mass is visible in the left
atrium, fixed to the primum atrial septum

rhythm frequently reverted to SVT, showing refractory su-
praventricular re-entrant tachycardia. During continuous
ECG monitoring, when newborn was in a sinus rhythm,
ECG revealed giant P waves and the first degree AV block
(Figure 1b).

Echocardiography performed after the conversion to
sinus rhythm showed an echogenic, well-circumscribed
mass (6 x 5 mm) in the left atrium, fixed to the primum
atrial septum (Figure 2). There were neither other struc-
tural defects nor signs of hemodynamic disturbance. SVT
was thought to be secondary to a small cardiac tumor,
especially because of its localization.

The family history did not show any birth defects, no
data of benign or malignant tumors, especially no history
of tuberous sclerosis. The brain ultrasonography was nor-
mal and there were no other clinical markers of tuberous
sclerosis at birth.

SVT was successfully treated by a bolus of amiodarone
followed by an intravenous infusion. Long-term manage-
ment with oral amiodarone and propranolol had a good
response.

During the one-year follow-up echocardiograms were
performed every month showing regression of the cardiac
mass. By the eighth month of age the tumor had com-
pletely regressed (Figure 3). Amiodarone was withdrawn
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Figure 3. Echocardiogram performed in the eighth month showing
that the tumor had completely regressed

at the age of six months (propranolol at eight months) and
serial Holter studies documented that there had been no
recurrence of tachycardia since the neonatal period.

Currently, she is a healthy six-year-old girl with no car-
diac symptoms.

DISSCUSION

Primary pediatric cardiac tumors are uncommon and usu-
ally histologically benign. Rhabdomyomas are most com-
mon, followed by teratomas, myxomas, and fibromas, and
the majority of them are diagnosed before the age of one
year [8]. Symptoms, clinical manifestations and treatment
depend on tumor size, location, number, and histological
type. They can be very different and unpredictable. Thus a
giant tumor in the silent zone can be asymptomatic, while
a small tumor close to the conduction system, can cause
arrhythmia resistant to therapy and even sudden cardiac
death [2]. This report precisely describes a situation where
a small tumor at a critical location caused refractory SVT
that required emergency treatment and long-term man-
agement, fortunately with a good response. Our dilemma
was related to the histologic type of the tumor. Rhabdo-
myomas appear on ultrasound as round, homogeneous,
hyperechogenic mass, similar to the echocardiographic
picture that we have seen in our patient. However, dif-
ferential diagnosis between rhabdomyoma, fibroma, or
myxoma using ultrasonography for a single cardiac mass
remains very difficult [3]. Recent reports describe mostly
fetuses and newborns with rhabdomyomas and associated
SVT with different outcomes. The diagnosis of rhabdomy-
oma was confirmed either after surgical tumor removal or
by autopsy [2, 4, 9]. Other authors had similar experiences
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to the one we describe: tumor regressed spontaneously,
and the patient had no further episodes of SVT [5].
Tumor regression and a good long-term outcome in our
patient suggest that it was probably a small but unfavor-
ably positioned rhabdomyoma, associated with fetal and
perinatal SVT. Antenatal detection of fetal cardiac tumors
ensures better prenatal and postnatal management [10].
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XunepexoreHo TKUBO Y IEBOj NPETKOMOPYU U CYNPEBEHTPUKYNAPHA TaXxMKapamja

Koa HoBopoheHueTa
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CAMETAK

YBop lNpumapHu Tymopw cpua Koa AeLie cy peTku 1 BehrHa
HbU1X Ce ANjarHOCTUKYje A0 Kpaja npBe rognHe XxmsoTa. Haj-
yewhe cy To pabaomMMoOMY Kojyi MMajy CKITOHOCT Ka perpecuju.
YyecTanocT aputMuja Kog OBUX TyMOPa Huje Mo3HaTa U HixoBa
rojaBa Yri1iaBHOM 3aBWCY Of BENMUKHE U NoKanmnsauuje camor
TyMopa.

Mpukas 6onecHuKa MNpurkasyjemo }eHCKo HoBopoheHye ca
cynpaBeHTpuKynapHom Taxukapgujom (CBT), koja je pernc-
TpoBaHa npeHaTanHo. Mopohaj je 3aBpLUEH XUTHUM LLAPCKIM
pe3om, Npy Yemy Huje ypaheHa dpeTanHa exokapauorpaduja,
HUTK je NOKYyLlaHa MefllkaMeHTHa KOHBep3uja Taxmkapauje.
Enektpokapgmorpam je noTBpAvo Taxnkapaujy (260/muH.) ca
ycKkum QRS KomnneKkcoMm Koja je KOHBepTOBaHa Y CYHYCHW pUTam
HakoH Tpehe NHTpaBeHcKe 6onyc fo3e afeHo3UH-5"-Tprudpocda-
Ta. CYHYCHW prTam ce TellKo ofpxaBao 36or ynopHe CBT. Ha
exoKkapauorpadpCckom nperneay, nocne KOHBep3uje y CUHYCHY
pviTam, BUHEHO je xunepexoreHo, 06PO OrpaHNYeHO TKUBO Y
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NeBOj NpeTKOMopH, GMKCUPaHO 3a ANCTaNIHW Je0 NPETKOMOPC-
Ke nperpage. Huje 6uno apyrux mopdonowkux npomera. CBT
je ycnelwHo je 3aycTaB/beHa 60/yCcoMm, a 3aTUM UHTPABEHCKOM
nHoby3mjom ammogapoHa. Taxrkapauja je Hagasbe ycnewHo
KOHTPOJIMCaHa NepopanHo KOMOUHALMjOM aMMoapoHau 1
6eTa 6bnokatopa. TOokOM jefHOrogULLHEr exoKapauorpadckor
npahetba, Koje je cnpoBofeHo jeAHOM MeceyHo, permcTpoBaHa
je nocteneHa 1 NOTNyHa perpecuja Tymopa. Taxukapauja ce Huje
BULLE MOHOBWMA U [IeBOjUMLIM je YK HYTa Tepanuja.
3aksmbyuak Perpecuja Tymopa 1 go6pa gyropoyHa nporHo3sa
KopA Haluer 6onecHKa yKasyjy Ha To a ce BepOBaTHO Paauio
0 Masiom, anu ,JioLle NocTaB/beHoOM" pabaoMromy, Koju je y3po-
KoBao CBT kop deTyca 1 HakoH pohera Ko HoBopoheHueTa.
lMporHo3a v ncxop 6onecTn Kog 0BaKBUX 60NeCHNKa AVPEKT-
HO 3aBMUCe Of} MPaBOBPEMEHE AvjarHo3e 1 6p30r 1 afekBaTHoOr
neyerba TYMOPOM Y3POKOBaHUX apyTMIja OMACHHX MO »KMBOT.
KmbyuHe peun: Tymopu cpLia; CynpaBeHTPUKynapHa Taxmnkap-
Avja; pabgommom; HoBopoheHue
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Recurrence of a small primary iris stromal
cyst following treatment with Nd:YAG laser
photodisruption in an adult
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SUMMARY

Introduction Primary acquired iris stromal cyst is rare in adults. In this group, they are generally stable
lesions which require no treatment.

Case outline We describe a rare case of a small primary iris cyst in a 39-year-old patient, associated
with unusual signs of irritation. Ultrasound biomicroscopy demonstrated iris stromal cyst measuring
3 X 2 mm. A neodymium-doped yttrium aluminium garnet (Nd:YAG) laser cystotomy was engaged as
the least invasive treatment approach. However, the cyst recurred soon after repeated laser treatment
and sector iridectomy with excision of the cyst was performed. Five years after surgery there was no
evidence of recurrence.

Conclusion Although more benign clinical course of primary stromal iris cyst is generally assumed in
adults as compared to children, complete cyst removal seems to be mandatory for preventing cyst recur-
rence regardless of the cyst size or patient age. To the authors’ knowledge this is the first documented

report of Nd:YAG laser photodisruption of acquired primary iris stromal cyst in an adult.
Keywords: primary iris stromal cyst; laser cystotomy; treatment

INTRODUCTION

Primary iris stromal cyst is uncommon unilat-
eral lesion, usually presenting in the first few
years of life [1]. Acquired primary iris stromal
cysts in adults are extremely rare [2]. Most of
these lesions behave in a benign fashion. Only a
few cases in which rapid growth of iris stromal
cyst required treatment have been described in
adults.

Here we present a rare case of a small iris
stromal cyst in an adult, associated with un-
usual symptoms. The aim is to present our
experience in treating this kind of cyst and to
determine the outcome of minimally invasive
treatment approach using Nd:YAG laser.

CASE REPORT

Here we present a case of a 39-year-old man
with a six-month history of tearing and redness
of the left eye. There was no history of trauma
or previous intraocular surgery. Visual acuity
was 20/20 in both eyes, but the patient nev-
ertheless complained about strong irritation
associated with epiphora and photophobia,
which interfered with his daily and particular-
ly working activities. Intraocular pressure was
within normal range. Slit-lamp examination of
the left eye revealed a transparent inferior mid-
zonal iris cyst (Figure 1). The cyst wall was op-
posite the corneal endothelium; however, there
was no corneal edema. The right eye and the

remaining clinical examination were normal.
Ultrasound biomicroscopy confirmed the pres-
ence of a midzonal stromal iris cyst measuring
3 x 2 mm with corneal touch (1.78 mm). There
was no secondary angle closure. The posterior
iris epithelium was intact (Figure 2).

Figure 1. Clinical photograph of a small primary acquired
iris stromal cyst at presentation

Figure 2. Ultrasound biomicroscopy showing the cyst
extending into iris stroma
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Figure 4. Histopathology of excised tissue demonstrating intrastromal
iris cyst (H&E, x200)

Short course of steroid drops, 0.1% dexamethasone
four times a day for four weeks, was ineffective in reduc-
ing signs and symptoms of irritation. Considering slow
progressive growth of the iris stromal cyst, long-term
consequences of steadily enlarging corneal endothelial
touch surface as well as significant irritation of the left
eye affecting the quality of life of this patient, we decided
to perform laser photodisruption with cyst deflotion, as
the first step of the procedure. Nd:YAG laser puncturing
of the cyst wall was done at a setting of 1.9 m] for a total
of five spots. The cyst collapsed and fluid leaked out in the
anterior chamber. Postoperative medication included topi-
cal steroids and antibiotics four times a day for two weeks.
However, at three weeks of follow-up, the cyst reccured
and more extensive Nd:YAG laser photodisruption of the
entire anterior cyst wall was carried out.

One month later, the cyst again recurred and surgical
excision was performed. Intraoperatively, a limbal incision
was made extending slightly longer than the diameter of the
cyst. The anterior cyst wall was separated from the corneal
endothelium by gentle viscoelastic dissection. Iris resec-
tion, inculding entire cystic lesion and iridoplasty, was per-
formed (Figure 3). Postoperative uncorrected visual acuity
was 20/20 and intraocular pressure measured 18 mmHg.

Histopathology showed the intrastromal (not epistro-
mal) iris cyst lined by a nonkeratinizing stratified epithe-

‘ DOI: https://doi.org/10.2298/SARH160906069S

Stanojlovi¢ S. et al.

lium (two to three layers of cubic epithelial cells), a cellular
layer resembling conjunctival or corneal epithelium. No
intraepithelial goblet cells were found. Superficial iridi-
al stroma was streched/rarefied. No superficial or deep
lymphoplasmocytic infiltrate was found arround the cyst.
Posterior iris epithelial layers were intact (Figure 4). Five
years after surgery, the clinical findings remained stable
and there was no evidence of recurrence.

DISCUSSION

Primary iris stromal cyst is uncommon [1, 3]. Recently,
Shields et al. [4] presented data on 3,680 iris tumors man-
aged over a 36-year period. In this study, only 3% of cases
were cystic tumors originated from iris stroma. Of the 96
iris stromal cysts, congenital iris stromal cyst was most
common in children (71%, 25/35 cases) and acquired
stromal cyst was most common in senior adults (19/49
cases, 39%) [4]. Primary iris stromal cysts are rarely seen
in adults [2]. These kinds of cysts are larger in children
(mean size of 7.8 mm) than in teenagers and adults (mean
size of 4.7 mm). Overall, associated findings are more
common in children than in the letter group requiring
treatment in the majority of cases (88%). On the other
hand, primary iris stromal cysts in adolescents and adults
necessitated intervention in only two cases (25%) [2].

Here, we presented an unusual case of a relatively small
primary acquired iris stromal cyst (the largest base of
the cyst was 3 mm), in an adult patient, associated with
signs of irritation, epiphora, and a slow progressive en-
largement. Management strategy of such iris cysts is not
clearly defined. Treatment approach is generally based on
the anticipated cyst complications to the eye and its ef-
fect on visual acuity [5]. Different treatment approaches
have been advocated, including excision, needle aspiration,
cryotherapy, injection of chemical substances, treatment
with argon laser, and a combination of these modalities.
However, recurrences are common, mainly due to incom-
plete cyst excision.

Interestingly, Nd:YAG laser cystotomy, as a simple and
effective treatment, has been reported in two children [6].
In these cases the cyst wall collapsed without complica-
tions and remained free of recurrences during the one year
follow-up period. In iris stromal cysts diagnosed later in
life, more favorable prognosis has been observed. Sponta-
neous collapse of this kind of cysts has also been described
[7]. Thus, owing to persistent irritation, we decided to use
Nd:YAG laser for puncturing the cyst wall, as the least
invasive treatment approach, for a small primary iris stro-
mal cyst. However, due to the cyst recurrence three weeks
afterwards, an extensive Nd:YAG laser photodisruption of
the entire anterior cyst wall was carried out. Although less
aggressive clinical course of stromal iris cyst is generally
assumed in adults as compared to children, in our patient
the cyst recurred soon after repeated laser treatment.

We believe that residual cyst epithelium overlying the
iris surface was the source of an early cyst recurrence in our
patient. This was also addressed in previous documented
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cessful. In the view of here presented case as well as previ-
ous reports [10], it seems important to provide adequate
treatment while the cyst is still small, since the recurrence
rate is likely to be only a function of the adequacy of ini-
tial epithelial cyst removal regardless of the cyst size or

recurrences in children [8, 9]. Therefore, surgical excision
was performed and there was no complication or cyst re-
currence during the five-year follow-up period.

In conclusion, contrary to the expected outcome, our

conservative stepwise approach using Nd:YAG laser for a
small primary iris stromal cyst in adulthood was unsuc-
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Peunamns mane npumapHe CTPOManHe LUcTe AyXKuLe Kog oapacne ocobe HaKoH

dotoaucpynuuje nacepom Nd:YAG
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CAXETAK

YBop [p1MapHO cTeueHa CTPOMasHa LiMcTa AyKuLe Beoma je
peTka KoA oapacinx ocoba. Y oBom Aoby To Cy CTalMoHapHe
ne3unje Koje He 3axTeBajy fieyetbe.

Mpwukas 6onecHnka Onvcany cMo jeAaH pefak cryyaj mane
nprMapHe uucTe gyxuue npaheHe HeyobuYajeHM 3HauMMa
npvTaumje Kog mMylikapua crapor 39 rogvHa. YaTpa3sy4yHoMm
6VMOMUKPOCKOMMjOM NprKa3aHa je CTPOManHa LucTa gy»,u-
Lie BenununHe 3 X 2 mm. Momohy nacepa neodymium-doped
yttrium aluminium garnet (Nd:YAG) ypaheHa je unctotomuja,
Kao Hajmatbe 1HBa3VBaH Tepanujcku npuctyn. MehyTtum, uucra
je peunanBMpana y KpaTKoM BpeMEHCKOM Nepuoay 1 nocne

Srp Arh Celok Lek. 2017 Jul-Aug;145(7-8):397-399

NMOHOB/bEHE JTaCePCKe NHTEPBEHLMje, Ma je ypaheHa ekcur3smja
LMCTe Ca CeKTopacTom npuaekTomujom. MNet roarnHa nocne xu-
pYpLLKE MHTEPBEHLMjE HMje 610 3HaKoBa peLmarBa LucTe.
3ak/byvak Maga ce cmatpa fja npriMapHa CTpoMasHa LncTa
ByXuLe Ma 6eHNUTHUjW KITMHNYKK TOK KOA ofpacinx ocoba y
nopeherby ca AeLioM, YKbarbakbe LMCTe Y LIeNIMHM HEOMXOAHO je
y Uniby npeBeHLmje peumnavBa 6e3 0631pa Ha heHy BENUUNHY
1N ctapocT 6onecHuka. lMpema Haluem casHatby, OBO je MpBY
[OKyMeHTOBaH npukas ¢potoaucpynuuje nacepom Nd:YAG npu-
MapHO CTeYeHe CTPOMaJTHe LMCTe AyXKuLie KOA ogpacsie ocobe.
KrbyuHe peun: npymapHa cTpomanHa LicTa AyuLie; nacepcka
LcToTOMUja; Tepanuja
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SUMMARY

Introduction Lymphangiomas, also known as cystic hygromas or cystic lymphangiomas, are cystic
abnormalities of the lymph vessels and they are rare benign tumors. Tracheal bronchus (Bronchus suis
or “pig bronchus”) is a very rare congenital anomaly.

The aim of this work is to present a very rare case of a lymphangioma with tracheal bronchus.

Case outline The article presents the rare case of a 35-year-old otherwise healthy man, who was admitted
to our thoracic surgery department with a mediastinal tumor. On performing bronchoscopy a tracheal
bronchus was found. A thoracic CT scan revealed a well-circumscribed mass in the superior and anterior
mediastinum measuring 37 x 39 x 59 mm. First a Carlens mediastinoscopy, and then a right parasternal
Chamberlain mediastinotomy were performed. The final pathological diagnosis of lymphangioma was
made. In this case, surgery was not performed because the patient was asymptomatic and the tumor
did not grow larger during follow-up.

Conclusion The lymphangioma of the mediastinum in an adult is a rare and benign condition with a
good prognosis, but it should be considered in a differential diagnosis of mediastinal tumors. We recom-
mend only a minimally invasive diagnostic approach (parasternal mediastinotomy) when the patient
is asymptomatic.

Keywords: mediastinum, lymphangioma; tracheal bronchus; mediastinoscopy; parasternal mediasti-
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INTRODUCTION

Lymphangiomas, also known as cystic hygro-
mas or cystic lymphangiomas, are cystic abnor-
malities of the lymph vessels [1, 2]. They are
rare benign tumors [1]. Nearly 90% of them
occur in children up to the age of two years
[3]. They appear mainly in the neck (75%) and
axillary regions (20%) [4]. Other locations of
lymphangiomas are mesenteric, retroperito-
neal, orbital, pancreatic, and mediastinal (1%)
[5]. They are predominantly congenital or
sometimes acquired due to chronic lymphatic
obstruction (e.g. infection, radiation). A ma-
lignant transformation of a lymphangioma has
not been observed. Approximately 200 cases
of lymphangiomas in adults have so far been
described in literature [6].

Tracheal bronchus (Bronchus suis or “pig
bronchus,” and “tracheal diverticulum” as a
variant) is a very rare congenital anomaly with
a frequency of about 0.5% of pediatric bron-
choscopy procedures [7].

The aim of this work is to present a very rare
case of lymphangioma with tracheal bronchus.

CASE REPORT

A 35-year-old otherwise healthy man (A.S.),
a cigarette smoker (15 packs per year) was
admitted to our thoracic surgery department
with symptoms of chronic fatigue and elevat-
ed (subfebrile) body temperature, which had
lasted for three weeks. His past medical his-
tory was unremarkable, except for pulmonary
tuberculosis in his adolescence and arterial
hypertension. On admission the patient was
in good general health. Physical examination
revealed normal findings. Laboratory studies
showed normal blood morphology and urinal-
ysis. On performing bronchoscopy, a tracheal
bronchus (a congenital anomaly) was found,
starting from the right lateral wall of the tra-
chea at a distance of less than 2 cm from the
carina. A thoracic computed tomography (CT)
scan revealed a well-circumscribed mass locat-
ed in the superior and anterior mediastinum,
measuring 37 x 39 x 59 mm in cross section
(Figure 1), and displacing the superior vena
cava and the right brachiocephalic vein. On
October 30, 2012, a Carlens mediastinoscopy
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Figure 1. Contrast-enhanced axial CT scan of the thorax showing a
well-circumscribed mass located in the superior and anterior medias-
tinum, measuring 37 x 39 X 59 mm, encasing the superior vena cava
and the right brachiocephalic vein

Figure 2. Lymphangioma; there are numerous, irregular vessels com-
posed of endothelial and smooth muscle cells with lymphoid tissue
between the vessels; erythrocytes within the lumen of some vessels
might be misleading (H&E, x70)

was performed under general anesthesia. The mediastinal
tumor was biopsied with forceps and straw-colored serous
fluid of 50 ml in volume was aspirated. The postoperative
recovery was uneventful. The pathological examination
revealed only necrotic masses, deposits of hemosiderin as
well as non-specific fibrotic and/or inflammatory granu-
lation of the tissue. The histopathology report stated that
the finding was an organizing hematoma. The acid-fast
bacteria culture of the sample was negative. A positron
emission tomography scan was performed and confirmed
the presence of the soft-tissue tumor in the mediastinum
(maximum standardized uptake value of 4.7), which was
characteristic of a low-grade proliferation process. There-
fore, the decision to perform a Chamberlain parasternal
mediastinotomy was taken, and this was carried out on
February 14, 2013. During this procedure the right second
costal cartilage was removed and the tumor of the ante-
rior mediastinum was sampled. Postoperative recovery
was uneventful. The patient was discharged on the first
postoperative day. Histopathological examination revealed
lymphangioma. H&E stain showed numerous, irregular
vessels composed of endothelial and smooth muscle cells
with lymphoid tissue between the vessels (Figure 2). Im-
munohistochemistry showed a positive reaction with the
monoclonal antibody D2-40 for podoplanin (as a marker
for the presence of a lymphatic endothelium), CD31 and
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Figure 3. Positive immunohistochemical staining (brown color) with
the D2-40 monoclonal antibody recognizing podoplanin, which is the
membrane mucoprotein of lymphatic endothelium (x70)

CD34 (indicating the endothelial origin of tissue) (Figure
3). But the reaction to pancytokeratin AE1/AE3 was nega-
tive. There were no changes in the patient’s condition in
follow-up visits.

DISCUSSION

Lymphangiomas are benign tumors of mesodermal origin
[8, 9]. They are divided into the following types: cystic
(predominant in the thorax), cavernous, or mixed type
[1, 10]. Thoracic lymphangiomas remain asymptomatic
for many years as they grow slowly, and they are usu-
ally discovered incidentally. In this case, the patient was
presented with only mild symptoms (chronic fatigue and
slightly elevated body temperature), which soon subsided.
Only large tumors may cause symptoms by compressing
the adjacent anatomical structures, i.e. the tracheo-bron-
chial tree, the esophagus, or the superior vena cava [9].
Lymphangiomas are found more often in the superior
and anterior mediastinum [2, 11, 12]. They account for
0.7-4.5% of all mediastinal masses [11]. The differential
diagnosis includes a bronchogenic cyst, a pericardial cyst,
a cystic thymoma, a cystic teratoma, a lymphoma, a goiter,
a hematoma, or an aneurysm of the brachiocephalic trunk
[5,10, 11, 12]. Thoracic CT scan is helpful in determining
the extent of the disease. The CT feature of lymphangioma
is a cystic lesion with well-defined margins and without
calcifications, which envelopes the thoracic structures [10,
12]. A histological examination with immunocytochemi-
cal staining for CD31 confirms the final diagnosis [11].
Some authors recommend complete surgical excision,
usually via the right lateral thoracotomy [2, 4, 5, 6, 8, 10].
Others, for example Conte et al. [3], or Gorska et al. [1],
advocate a conservative approach (watchful waiting) if
the patient is asymptomatic. In this case, the non-invasive
option was chosen as upfront surgery is not sufficiently
evidence-based in literature. Lymphangioma of the me-
diastinum in an adult is a rare and benign condition with
a good prognosis. It should be considered in a differential
diagnosis of mediastinal tumors. We recommend only a
minimally invasive diagnostic approach (parasternal me-
diastinotomy) when the patient is asymptomatic.

www.srpskiarhiv.rs
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CAMETAK

YBopa JIumdaHromu, No3HaTV 1 Kao LMCTUYHY TIMMbaHT oMK
WA XUFPOMY, jecy aHomanmje nMMeHUX CyaoBa Knacudpmko-
BaHe 1 Kao 6eHNrHY Tymopu. TpaxeanHu 6POHX je Bpio peTka
ypoheHa aHoManwja.

Linm oBor papa je npukas Bpsio peTkor ciyyaja NMmpaHrmoma
ca TpaxeanHm 6POHXOM.

Mpukas 6onecHuKa lNpurkasaH je mylikapad, 35 roguHa cTap,
MHaye 3[paB, NPUM/bEH Ha ofie/berse rpyfHe Xupypruje 36or
MeJujacTUHanHor Tymopa. Ha 6poHxockonuju je HaheH Tpaxe-
anHu 6poHx. KomnjytepusoBaHa Tomorpadwja rpyam ykasana
je Ha macy gumeHsnja 37 X 39 X 59 mm y npeftbem roptem
mMefvjacTuHymy. YpaheHa je npBo KapneHcoBa mefumjactu-
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HocKomnuja, a 3aTum 1 YembepneHoBa ilecHa NapacTepHasHa
MefMacTMHOTOMM]ja, @ MAaTOXMCTONOLWKM Hanas NoTBPAKO je
AvjarHo3y numaHrmoma. XvipypLIKo neyetbe Huje npeay3eTo
jep y nocmatpaHom nepuopy MeavjacTuHanHa Maca Huje pacna,
a 6onecHuK je 6o 6e3 cumnToma.

3akrbyyak JlumbaHromn meanjacTuHyma Ko oapaciux cy
peTKu 1 fo6pohyAHM ca AO6POM MPOTHO30M, anu je HeonxofHa
jacHuja gudepeHumjanHa gnjarHo3a og ApYrux MegujacTuHan-
HUX Tymopa. Ko acumntomaTtckux 6onecHviKa npenopy4yjemo
MVHVUMANHO WHBA3UBHY AVjarHOCTYM NPUCTYN (MapacTepHan-
Ha MeaujacTMHOTOMMja).

KrbyuHe peun: mefujacTvHym, TMMaHrviom; TpaxeanHu 6poHXx;
Me[injaCTMHOCKOMWja; MapacTepHanHa MeanjacTMHOTOMMja
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SUMMARY

Introduction Trichobezoars and gastric polyps are very rare conditions in children and may pose a
diagnostic and therapeutic challenge. The purpose of this work is to present our successful experience
using combined laparoscopic-endoscopic procedure for simultaneous treatment of a trichobezoar and
gastric polyp in the same patient.

Case outline We present an unusual case of a 15-year-old girl whose symptoms included abdominal
pain, non-bilious vomiting after feeding, including undigested food and sometimes hair. Positive his-
tory of trichophagia indicated that a trichobezoar could be the reason for her problems. Endoscopy and
ultrasound examination revealed a trichobezoar occupying almost the entire capacity of the stomach,
as well as one oval polyp in the prepyloric area of the antrum. Simultaneous combined laparoscopic-
endoscopic rendezvous procedure was performed. The trichobezoar (14 x 6 cm) and the gastric polyp
(2.2 x 1.7 cm) were completely removed laparoscopically through anterior gastrotomy, with great sup-
port of an adequate endobag and mechanical fragmentation of trichobezoar. The postoperative course
was uneventful.

Conclusion This case shows that diagnostic endoscopy is valuable and that the combined laparoscopic-
endoscopic technique is feasible, safe and recommended treatment for simultaneous removal of a gastric

trichobezoar and gastric polypectomy.

Keywords: trichobezoar; gastric polyp; laparoscopy; endoscopy

INTRODUCTION

The purpose of this work is to present our posi-
tive experience using combined laparoscopic-
endoscopic procedure and to review current
literature in resolving joint appearance of
trichobezoars and gastric polyps. A formation
of undigested material in the gastrointestinal
tract is bezoar [1].In a situation of a long-
term ingestion of hair, i.e. trichophagia, this
type of bezoar is called trichobezoar, which is
at the same time the most common form of
bezoar [2]. Hair cannot be digested and due
to its smooth nature also cannot be propulsed
by peristalsis, which causes formation of a
bezoar within the stomach over a certain pe-
riod. The hair in a trichobezoar always appears
black because of the influence of gastric acid
on hair proteins [1, 3]. In literature, the asso-
ciation between bezoars and gastric polyps is
relatively frequently described; however, it is
not so widely appreciated. Even though biop-
sies of gastric polyps usually show an inflam-
matory origin, in some cases their malignant
alteration was found [4]. A multidisciplinary
approach with early diagnosis and surgical
removal of gastric bezoars and polyps are es-
sential [1, 3, 5].

CASE REPORT

Our case was a 15-year-old girl with abdomi-
nal pain and vomiting after feeding. The vomit
included undigested food and sometimes hair.
Due to occasional gastrointestinal bleeding she
appeared extremely pale. Her abdomen was
non-distended without palpable mass. Positive
history of trichotillomania and trichophagia
led us to believe that trichobezoar could be the
reason for her problems. Her mother noticed
that she had lost weight. Laboratory values did
not show any abnormalities, especially serum
proteins and particularly albumins, amylase,
and lipase levels, and reactants of acute phase
of inflammation such as C-reactive protein and
erythrocyte sedimentation rate. At endoscopy
and ultrasound examination a trichobezoar oc-
cupying almost entire capacity of the stomach
was noted. Furthermore, one oval sessile polyp,
not bleeding actively, was revealed in the pre-
pyloric area of the antrum.

Combined laparoscopic-endoscopic ren-
dezvous procedure was performed. The role
of endoscopy during this “rendezvous” proce-
dure was to enable precise placement of a gas-
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Figure 1. Trichobezoar seen through created anterior gastrotomy

Figure 2. Removal of the trichobezoar (14 x 6 cm) from the stomach
using a specially modeled endobag (Endo Catch™ 15 x 10 cm)

Figure 3. Removal of the trichobezoar from the abdominal cavity
through the enlarged umbilical port

trotomy incision, to exclude the possible existence of the
Rapunzel syndrome, and to navigate surgeon to find the
gastric polyp. The most important part of endoscopy dur-
ing the above mentioned procedure is to control bleeding.
After endoscopic navigation, laparoscopic exploration of

‘ DOI: 10.2298/SARH160630058B

Bukarica S. et al.

Figure 4. Gastric polypectomy (2.2 x 1.7 cm)

Figure 6. The aesthetic result of the operation

the entire intestine was the first part of the operation. The
trichobezoar (14 x 6 cm) was completely removed laparo-
scopically through created anterior gastrotomy (Figure 1),
also using specially modeled endobag (Endo Catch™ 15 x
10 cm; Covidien Ltd., Dublin, Ireland) (Figure 2). Incision
of the first umbilical port was minimally enlarged, and
before complete extraction of the trichobezoar from the

Srp Arh Celok Lek. 2017 Jul-Aug;145(7-8):403-406
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abdomen, its mechanical fragmentation in the endobag
was performed without spilling into the abdominal cavity
(Figure 3). The trichobezoar had a highly offensive smell,
which was the reason for smearing, culturing and admin-
istering antibiotics postoperatively. Additionally, gastric
polypectomy (dimensions 2.2 x 1.7 cm) was also done
laparoscopically using the Ultracision® Harmonic® (Ethi-
con Endo-Surgery Inc., Cincinnati, OH, USA) scalpel and
gastrotomy through the same (Figure 4). After resection
and exact hemostasis, the polyp was removed from the ab-
dominal cavity by placing an endoscopic extraction basket
(Roth Net®; US Endoscopy, Mentor, OH, USA) through
one of the created ports. Histopathological examination
confirmed it to be a hyperplastic gastric polyp.

Firstly, mucosal defect after polypectomy was sutured
using absorbable sutures 4-0; afterwards, the gastric wall
was closed by using intracorporeal suturing. Omentoplasty
completed the procedure (Figure 5). For that we used non-
absorbable 3-0 interrupted suture extramucosally. The
same stiches were applied for omentoplasty. Finally, the
nasogastric tube was placed. The endoscopist controlled
the intraluminal hemostasis throughout the procedure.
The postoperative course was uneventful, per oral nutri-
tion started after three days (Figure 6). The gastroenterolo-
gist and psychiatrist continued the treatment.

DISCUSSION

Trichobezoars (“hair ball”) are usually located in the
stomach. Incidentally, a gastric trichobezoar can extend
through the pylorus into distal parts of the gastrointestinal
tract. This rare type is called Rapunzel syndrome. Between
many complications of this condition, the most frequent
are mucosal erosion, ulceration or even perforation of the
stomach and intestine, intestinal invagination, jaundice,
pancreatitis, and extremely rarely even death [1].

In child population, trichobezoars are found in 90% of
the cases. On the other hand, they are an uncommon con-
dition of which only approximately 300 cases have been re-
ported in papers [2]. Main causes are habitual hair pulling
called trichotillomania and ingestion of hair called tricho-
phagia, which are usually related to obsessive-compulsive
disorders and/or depression [2]. In our case, the child was
not controlled preoperatively by a psychiatrist. Physicians
should always keep in mind the possibility of a bezoar
formation especially after gastric surgery, in case of celiac
disease, diabetes mellitus, myotonic muscular dystrophy,
cimetidine therapy, etc. [1, 2, 6]. In our case, positive his-
tory of trichophagia and visible weight loss pointed us to
the right direction in diagnosis and appropriate treatment.

Standard clinical findings are usually non-specific. In
literature, Lamerton’s sign, a large mobile epigastric mass,
is described as a typical clinical manifestation. It is clear
that it may pose a diagnostic challenge when during clini-
cal examination it is not found [1].

Ripolles et al. [7] compared conventional abdominal
radiographs, sonography, and computed tomography. A
typical computed tomography image shows a well-defined

Srp Arh Celok Lek. 2017 Jul-Aug;145(7-8):403-406

intraluminal ovoid heterogeneous mass with interspersed
gas [2, 4]. However, endoscopy is essential and the best
choice in the diagnosis process [8]. In our case, sonogra-
phy and endoscopy revealed huge trichobezoar and pol-
ypoid mass in the antrum of the stomach.

The endoscopist should closely monitor if the pylorus
is normal and that there is no distal obstruction. It is well-
known that in 17% of cases trichobezoar can be multiple.
Also, distal migration of the subsidiary fragments may
cause complete or incomplete small bowel obstruction [8].
This is the reason why the entire digestive tract should be
examined thoroughly to prevent secondary ileus [8]. We
also started the operation with endoscopic navigation and
laparoscopic exploration of the entire intestine.

Current data propose many therapy solutions such as
endoscopy, standard laparotomy, minimal invasive sur-
gery, and even ineffective medical treatment with enzy-
matic degradation [1, 2, 9, 10].

Many authors suggest standard open surgery as ap-
propriate treatment for children with trichobezoars, be-
cause of better results of this method in comparison with
endoscopy and laparoscopy [1, 11]. Occasional reports
inform about new therapeutical methods like extracor-
poreal shock wave lithotripsy, laser, and the combination
of endoscopy and laparoscopy. The last report from China
even claimed 100% success rate in resolving trichobezoars
using a new “explosive” technique through the endoscope
[6]. However, clinical experience is still modest for their
promotion or suggestion.

Except removal by conventional laparotomy, in some
papers, a minimal invasive approach, such as laparoscopy
is also proposed. Nirasawa et al. [12] reported successful
laparoscopic removal of a trichobezoar for the first time.
After this presentation only six other similar reports were
published [10]. Still, progression in the laparoscopic tech-
nique, in general and peculiarly for the removal of tricho-
bezoars, and exploration of the entire intestine, is not so
easy to achieve [13, 14].

Despite the fact that literature describes combined lapa-
roscopy and endoscopy in the management of trichobe-
zoars, there is only one publication addressing this com-
bined technique for the same pathology. [14] We have used
this technique at our institute since 2009.

A particularly limiting factor for complete laparoscopic
or combined laparo-endoscopic procedure is the size of
a trichobezoar. In our case, the largest available endobag
measuring 15 x 10 cm allowed for laparoscopic removal
of a trichobezoar. However, to prevent abdominal con-
tamination it was necessary to gently pull trichobezoar
from the stomach into the endobag. Also, the only way
to insert the trichobezoar into the endobag was to pull it
down and place it in its width. In the literature, minimal
and maximal dimensions of gastric bezoars are 6 x 6 x 5
cm and 15 x 10 x 10 cm, respectively, and for intestinal
bezoars the measurements are 3 x 3 x4 cmto4 x 7 x 7 cm
[8]. Specified sizes of trichobezoars allow their placement
in standardized and commercially available endobags.
This is also important because laparoscopic approach in
trichobezoar treatment may seem less attractive due to
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possible spilling of contaminated hair into the abdominal
cavity [9]. As it is well-known that wound infection even
after conventional laparotomy is a frequent complication,
bacteriological analysis of a trichobezoar is mandatory [8,
9]. Postoperative administration of antibiotics is obligatory
[9]. Trichobezoar recurrence is an additional complication
and can occur if the underlying psychological condition
is not treated [6, 8].

Bates et al. claimed that formation of gastric polyps is a
result of chronic irritation of the gastric mucosa by bezoars
[5]. In our case, histopathological analysis confirmed the
hyperplastic characteristic of the extirpated polyp.
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UcTtoBpemeHO NanapoCKONCKO M eHAOCKOMNCKO YKNakakbe racTPpUYHor

Tpux06e30apa U raCTpuvyHoOr noauvna
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CAXETAK

YBopa Tprixo6e30ap v racTpUYHU NOAWM Cy BEOMa PETKN Y
[ieyjem y3pacTty 1 Mory npepcTaB/baTyi ANjarHOCTUYKN 1 Te-
panujcKm n3asos.

Linm oBor paga je Aa ce npuKaxe yCneLHo UCKYCTBO Y NPYMEHM
KOMOVHOBaHe Nlanapo-eHAOCKOMNCKe npoLenype Npuankom
MCTOBPEMEHOT peluaBatba Tprxobe3oapa v raCTPUYHOr Nonmnna
Kop peTeTa.

Mpukas 6onecHuka lNprkasyjemo 15-roguiliby AeBojunLly ca
cmnToMrma 6ona y Tpbyxy, noBpaharba xenyaauHor cagpaja
Ca npumMecama HecBapeHe xpaHe 1 Anaka. AHaMHeCTUYKM No-
[JaTaK o Tprxodarujy ykasyje Ha nocTojare Tprxobezoapa Kao
moryher y3poka noctojehux Tero6a. EHgockoncku n yntpas-
BYYHM Hana3 NnoTBPAWAN Cy AnjarHo3y. Tpuxobesoap 3ay3mma

DOI: 10.2298/SARH160630058B

CKOPO Yy MOTMYHOCTM JIyMeH XenyLia, a y NPenuIopuyHoj perujn
BepuduKyje ce nocTojatbe nonmna. Jlanapockoncko-eHA0CKon-
CKOM, T3B. rendez-vous npoLiesypom, Tpuxobesoap AUMeH3Nja
14 X 6 cm 1 racTpyyHW NoAun gumeHsuja 2,2 X 1,7 cm cy oa-
CTparbeHu Kpo3 NpefAky ractpotomujy. MpumMetbeH je eHpober,
a NPeTX0AHO je Tprxobe3oap dparmeHToBaH. [locTonepatvBHA
neprog je NpoTeKao ypeaHo.

3aks/byyak OBaj NpuKa3 HaMm NoKasyje 3HayajHe moryhHocTr
KOMOMHOBaHE 1anapockonCcKo-eHAOCKOMNCKe TEXHUKE Kao Cii-
TYPHOT 1 MPenopyYeHor TepanijcKor HaurHa Y ICTOBPEMEHOM
yKNabakby racTpUYHOT Tpuxobe3oapa v racTpryHOr noawuna.

KrbyuHe peun: Tpuxobe3oap; nonvmn; nanapockonuja; eH[oCKo-
nuja
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Congenital nephrotic syndrome may respond
to cyclosporine A — A case report and review of
literature
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SUMMARY

Introduction Congenital nephrotic syndrome (CNF) is manifested at birth or within the first three months
of life. The Finnish-type of CNF is caused by the mutation of the NPHS1 gene, which encodes nephrin
in the podocyte slit diaphragm. It is a very severe disease, for which immunosuppressive therapy is not
advised. Here we describe a patient with CNF who responded to CsA by partial remission.

Case outline A girl aged 2.5 months presented with severe non-syndromic steroid-resistant nephrotic
syndrome. She needed aggressive support including daily albumin infusions and diuretics. Substitu-
tion of vitamin D, thyroxin, and anticoagulants were regularly administered. She was also treated with
angiotensin converting enzyme inhibitor, without clear benefits regarding proteinuria. In addition, she
received intravenous gamma-globulin replacement therapy and antibiotics during frequent infections.
While waiting for the results of genetic analyses and faced with many problems related to daily albumin
infusions, infections, and thromboembolic complications, cyclosporine A (CsA) was introduced as an
alternative to early nephrectomy and consequent renal failure. The patient responded by partial remis-
sion and CsA treatment continued at home without the albumin infusions. After almost five years since
the beginning of the treatment, the patient’s renal function remains unreduced.

Conclusion Our case demonstrates that CsA can induce partial remission in patients with genetic forms
of steroid-resistant nephrotic syndrome without influencing the glomerular filtration rate. However, its

long-term effect and safety should carefully be monitored.
Keywords: NPHS1 gene mutation; nephrin; steroid resistant nephrotic syndrome; children

INTRODUCTION

Congenital nephrotic syndrome (CNS) is
manifested at birth, or within the first three
months of life. It is mostly an inherited disease
caused by an autosomal recessive mutation in
the NPHSI gene, which encodes a transmem-
brane protein designated as nephrin [1]. Neph-
rin belongs to immunoglobulin family of cell
adhesion molecules. It is a structural protein of
the glomerular podocytes slit diaphragm that
interacts with two other podocytes proteins —
podocin and CD2AP. This explains why neph-
rin abnormalities cause severe proteinuria [1].

Being the most common in Finland, with
an incidence of 1.2 per 10,000 live births, CNS
due to the NPHSI gene mutation is also known
as Finnish nephrotic syndrome (CNF) [2]. The
causative abnormal gene has been localized to
the long arm of chromosome 19 in both Finn-
ish and non-Finnish families [3, 4]. CNF is a
very severe disease with prenatal increased pro-
teinuria, premature birth, and early postnatal
steroid-resistant nephrotic syndrome (SRNS).
Infections, thromboembolism, malnutrition,

and psychomotor retardation are common
consequences, while terminal renal failure usu-
ally occurs at the age of three to eight years [4].

Treatment of CNF is mainly supportive, in-
cluding daily or every other day albumin infu-
sions, diuretics, replacement of thyroxin and
gamma-globulin, a high-protein low-salt diet,
and supplements of iron, vitamin D and other
vitamins. Prevention of infections and throm-
boembolic events is also necessary. Angioten-
sin converting enzyme inhibitors (ACEI) and
non-steroidal anti-inflammatory drugs (like
indomethacin) are used to decrease proteinuria
by reducing intraglomerular pressure. Howev-
er, some patients need early nephrectomy (even
before renal failure develops) due to massive
drug-resistant urine protein loss. With known
genetic background, immunosuppressive ther-
apy is not advised. However, there are a few
reports in literature supporting cyclosporine A
(CsA) therapy in hereditary SRNS [5-9]. Here
we describe a patient with CNF who responded
to CsA by partial remission. Similar experienc-
es from literature are discussed.
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CASE REPORT

The patient is a girl born as the fourth child from the third
pregnancy. Birth weight and birth length were 3,650 g and
55 cm, respectively. The placenta was enlarged. Early post-
natal development was unremarkable.

The first child from a twin pregnancy and the third
child were stillborn due to an unknown cause. Consan-
guinity was not reported.

Nephrotic syndrome was diagnosed at the age of 2.5
months after DiTePer vaccination. C3 and C4 comple-
ments were normal, as well as markers for Epstein-Barr,
hepatitis B and C viruses infections. The tests for Toxo-
plasma gondii as well as for Treponema pallidum were also
negative. Glomerular filtration rate was normal, while
severe hypoproteinemia (total protein 37 g/1), hypoalbu-
minemia (9 g/l), hyperlipidemia (cholesterol 6.3 mmol/,
triglyceride 10.7 mmol/l) and nephrotic-range proteinuria
(urine protein/creatinine ratio of 28.2 mg/mg) were found.
Kidney biopsy showed immature glomeruli with mild
degree of mesangial cell hypercellularity and microcystic
dilatation of proximal tubules.

The patient needed daily albumin infusions and diuret-
ics (furosemide and spironolactone). Substitution of vita-
min D, thyroxin, and iron, as well as anticoagulants, were
regularly administered. In addition, she received gamma
globulin replacement and antibiotics during frequent in-
fections. Daily albumin infusions were administered via
a central venous catheter (Port-a-Cath), which had to
be changed four times due to infections. From the third
month of life she has been treated by ACEI and from the
seventh month of life she received prednisone without any
benefit. After four weeks of not responding to steroids and
while waiting for the results of genetic analyses, the patient
was started on CsA (150 mg/m?). She responded with par-
tial remission within three months (urine protein/creati-
nine ratio of 3.6 mg/mg). Blood level of Neoral was in the
75-150 ng/ml range. Regular albumin infusions were no
longer required (Table 1). The results of genetic analyses
were finished after nearly a year. The documented homo-
zygous missense mutation in exon 9 of the NPHS1 gene

Muli¢ B. et. al.

designated as Ex9: ¢.1048T>C p. (Ser350Pro) was found.
CsA continued for the next four years.

At the time this manuscript is prepared the patient is
57.7 months old. Her body height is 100 cm (percentile
8.3, Z score -1.4) and body weight is 16 kg (percentile
25.1, Z score -0.67). She is normotensive, with an aver-
age casual blood pressure of 90/60 mmHg. Her serum
creatinine is 16 umol/l and her glomerular filtration rate
estimated according to the Schwartz’s formula is increased
(> 120 ml/min./1.73 m?) [10]. Total protein and albumin
are 56gl/1 and 19g/1, respectively. Proteinuria is increased
(860 mg/1), with protein/creatinine ratio of 3.2 mg/mg.

DISCUSSION

We reported a patient with CNF due to homozygote mis-
sense mutation Ser350Pro. This mutation was described
previously [11]. To date, more than 140 different NPHS1
mutations have been identified, comprising nonsense, mis-
sense, and frameshift insertion/deletion as, well as splice-
site mutations [12, 13]. Clinical presentation and histologi-
cal findings of our patient were typical for CNE. However,
clinical course of the disease was modified significantly by
the cyclosporine treatment due to which regular albumin
infusions could be discontinued without any negative ef-
fects on the renal function. Unfortunately, during the last
year, due to unfavorable family situation, she received a
lower dosage of cyclosporine that could affect her current
proteinuria.

CsA is a calcineurin inhibitor and its antiproteinuric
properties are attributed to its immunosuppressive effect
related to immunomodulatory action on T cells [14, 15].
In addition, it was demonstrated that the antiproteinuric
properties of CsA may also result from a direct stabiliza-
tion of the podocyte actin cytoskeleton by blocking the
calcineurin-mediated dephosphorylation of synaptopo-
din and upregulating the expression of cofilin-1, which
is independent of its effect on synaptopodin [16, 17, 18].

Antiproteinuric effect of CsA in patients with heredi-
tary SRNS varies considerably. The clinical experience

Table 1. Trends of renal function, serum protein and proteinuria over time

e 24 el alss[lumni]n Sreé:en roteir';J/rcTeeatinine DEiLyY elpma —
(months) | (umol/l) | (ml/min./1.73 m?) (g/l) p(g/|) P (mg/mg) albumin (mg/kgBW/day) (mg/kgBW/day)
2.5 15 134.7 9 37 28.2 - - -
7.3 25 100.8 37 62 32.8 12g/24h 0.4 -
9 28 95 26 55 33 12g9/24h 0.4 6.2%
10.5 35-40 76.6 31 60 3.6 12g/24h 0.6 5.8
12 33-83 84.8 31 63 5 - 0.9 4.5
18 26 1394 23 55 3.6 - 0.7 4.6
20.5 25-40 148 18 53 49 - 0.9 7.2
24 21 184.3 18 51 49 - 1.2 6.6
30 27 153.3 18 54 4 - 1.2 6.6
42 43-45 103.7 64 3.1 - 0.9 54
57.5 16 306.2 19 56 3.2 - 0.9 43

sCr - serum creatinine; eGFR - estimated glomerular filtration rate; iv - intravenous; BW — body weight; CsA - cyclosporine A;
*therapy started at the age of eight months

DOI: 10.2298/SARH160907070M

Srp Arh Celok Lek. 2017 Jul-Aug;145(7-8):407-410




Congenital nephrotic syndrome may respond to cyclosporine A - A case report and review of literature

is limited to single-center observations demonstrating a
partial response to CsA in selected patients [5-9, 16]. Our
patient is an additional case supporting the favorable effect
of CsA in CNE. However, because of the small number of
reported patients and CsA nephrotoxic side effects, it still
remains unclear whether the benefit of CsA-induced par-
tial remission improves overall renal survival. In patients
reported by Malina et al. [6], Gellermann et al. [7], Caridi
etal. [8], and Hinkes et al. [9], the CsA-induced partial re-
mission significantly improves renal outcome. In contrast,
data from a German study strongly support the idea not to
expose CNS/SRNS patients with inherited defects related
to podocyte function to intensified immunosuppression
with CsA [19]. They found a partial remission in only 17%
of patients with hereditary CNS (two patients affected by
a WT1 mutation) [19]. Preservation of renal function was
significantly better in children with nongenetic SRNS after
a mean follow-up time of 8.6 years (terminal renal failure
in 29% vs. 71%) [19].

The decision to introduce CsA therapy to patients with
CNS is even more complicated by the fact that not all re-
corded NPHS1 mutations had a severe clinical course [12].
The clinical variability is apparently influenced by the sex of
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a patient, as the majority of mildly affected cases are female
[12, 13]. The decision on the introduction of CsA in our
patient was encouraged by numerous problems concerning
daily intravenous albumin infusions, including technical
problems with peripheral veins, or catheter, related infec-
tions, and thromboembolic complications. In fact, the CsA
therapy was the only alternative to early nephrectomy and
consequent renal failure. Also, it should be said that if we
had beforehand received the results of genetic analysis, we
would probably not have chosen the CsA therapy.

Congenital nephrotic syndrome is steroid-resistant due

to an underlying genetic abnormality. Our case demon-
strates that CsA can induce partial remission in patients
with genetic forms of SRNS without influencing the glo-
merular filtration rate. However, its long-term effect and
safety have yet to be investigated.
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KoHreHnTanHu HepoTCKU CUHAPOM CE MOKE NEUUTH LIUKNOCNOPUHOM A — NPUKa3

CAyyYaja u nperneg nutepartype

buncana Mynuh', TopgaHa Munowescku-Jlomnh?, QywaH Mapunosuh?, AusHa Kpywyuh?, Mepcyaus Mynuh?,

Amupa lNewo-AHTUR?

'Onwta 6onHuLa Hosw Ma3ap, Meaujatpujcko opemetbe, Hosm Masap, Cpbuja;
YHusep3uTet y beorpagy, YHUBep3uTeTCcKa fievja knuHmka, Ogersetbe 3a Hedponorujy, beorpag, Cpbuja;

*[pxaBHu yHBep3uTeT y HoBom Ma3apy, Hosu MMa3ap, Cpbuja

CAXETAK

YBop KoHreHuTtanHu Hedpotcku cuHapom (KHC) ncnomasa
ce Ha pohery 1nu y npea Tpu meceLa xmBoTta. UHCKK TUN
KHC HacTaje 360r myTaumje reHa NPHS1, koju Kogupa HedpuH
y nogouuTumMa by6pera. To je Bpio Teluka 605ecT, 3a Kojy ce He
caBeTyje MyHoCynpecuBHa Tepanuja. [Npuka3yjemo 6onecHmKa
ca KHC kop kojer je uuknocnopuH A (CsA) [oBeo o napumjante
pemucuje HedpoTCKor CHAPOMA.

Mpukas 6onecHnka Kop fesojumiie of 2,5 MeceLja MCMosbu1o ce
TeXakK, HECMHAPOMCKU 06K CTEPOUA-PE3NCTEHTHOT HePPOT-
ckor cuHapoma (CPHC). MpumerbeHa je arpecrBHa Tepanuja
yKibyuyjyhu cBakopHeBHe nHdy3uje anbymuHa n anypeTrke.
[Nobujana je 1 cyncTUTYLMOHY Tepanujy TMPOKCMHA 1 BUTaMU-
Ha [l 1 aHTVKOoarynaHTHy Tepanujy, a no notpe6u, 36or yecTux
nHbeKuwja, rama-rnobynvHe n aHTM6MOTUKe. Jleuerbe NHXM-
61TOpMMa aHrMOTEH3VH KOHBEPTYjyher eH3nMa Huije 3HauajHO

DOI: 10.2298/SARH160907070M

CMatbo NpoTerHypujy. [Iok CMO YeKanu pesyntate reHeTuyKe
aHanu3e, a cyoueHun ca 6pojH M npobnemrma Be3aHUM 3a CBa-
KopHeBHe UHY3uje, yecte MHPeKLMje 1 Tpomboembonujcke
KOMMIMKaLuje, opanHnpani cMo CsA Kao jefiuHy antepHaTtmBy
paHoj HehpeKTOMUjY 1 OYeKBaHOj YO PEXXHOj UHCYDULINjeH-
Lmjn. BonecHuK je y TOKy Tpy MeceLia ieyerba OAroBopuo nap-
umjanHom pemmcujom 6e3 notpebe 3a nHdy3ujama anbymvHa.
lMocne neT roarHa of NoYeTKa Neveksa, keHa byopekHa GyHK-
Lyija jol YBEK Huje CHUPKeHa.

3ak/byyak CsA Mmoxe JOBECTU O MapLyujanHe peMucuje Kog
60ecHMKa ca reHeTuYkm obnmumma CPHC 6e3 HeraTBHOr
edeKTa Ha rnomepyncky euntpauujy. MehyTum, AyropouHo
[EjCTBO 1 CUT'YpPHOCT OBe Tepanuje Tpeba na/bUBo NpaTuTK

KibyuHe peun: myTauuja reHa NPHST; HedpuH; cTepona-pesnc-
TEHTHU HeGPOTCKM CUHAPOM; ieLa
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Total parenteral nutrition in a twin pregnancy after a
suicide attempt with a corrosive substance
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'University of Defense, Military Medical Academy, Clinic for General Surgery, Belgrade, Serbia;
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SUMMARY

Introduction Self-poisoning is not frequent during pregnancy. We present a successful treatment of a
woman 20 weeks pregnant with twins with self-inflicted poisoning by a caustic substance.

Case outline A 34-year-old pregnant woman was admitted to our institution after self-inflicted poisoning
with concentrated acetic acid. Initial clinical evaluation showed severe diffuse erythema of the mouth and
oropharynx, a systemic inflammatory response syndrome, and dichorionic diamniotic twin pregnancy in
the 20th week of gestation confirmed on abdominal ultrasound. An indirect laryngoscopic examination
revealed severe generalized hyperemia of the laryngeal mucosa with corrosive changes in the pharyngeal
mucosa, especially of the posterior pharyngeal wall. Due to pain, urgent esophagogastroduodenoscopy
could not be performed, and because of the patient’s refusal a feeding gastrostomy or jejunostomy could
not be created. The patient was given “all-in-one” total parenteral nutrition in addition to other supportive
therapy. Gradual introduction of enteral nutrition via a nasoenteric tube placed in the second month
of hospitalization failed due to severe vomiting. After almost three months of total parenteral nutrition,
enteral nutrition was nevertheless introduced; we then started with oral fluids, increasing gradually to
a regular diet, and needed almost half a month to reach the adequate nutritional goal. The delivery was
spontaneous at the 36th week of pregnancy and the patient gave birth to two normal healthy girls (46
cm /2,580 g and 48 cm / 2,960 g, respectively).

Conclusion Total parenteral nutrition can be a safe choice for providing prolonged and adequate nutri-

tional intake even in a twin pregnancy without adverse effects on fetal growth.
Keywords: injury, caustic; pregnancy, twin; nutrition, parenteral, enteral

INTRODUCTION

Suicide attempts have increased significantly
and constitute a considerable number of hos-
pital admissions. Acute corrosive poison-
ings constitute 8-10% of the total number of
poisonings in the United States [1, 2]. In the
Republic of Serbia the incidence of poison-
ings with corrosive substances is less than that
in the United States, and constituted 2.7% of
all cases of poisoning in 2014. However, the
number of hospitalized patients due to poi-
soning with corrosive substances is much
higher and constitutes 13% of all admitted
patients [3]. These suicide attempts, including
self-poisoning, have produced a major socio-
medical problem, mostly in young women [4,
5]. Although there are a number of studies on
acute intoxication and self-poisoning, studies
reporting on pregnant women are limited. Self-
poisoning in suicidal attempts is not frequent
during pregnancy. The majority of reports of
poisoning during pregnancy are case studies
and case series of self-poisoning by drug over-
dose, and few include acute intoxication with
corrosive substances [6-13]. In addition to oth-
er therapeutic strategies in corrosive injuries,
adequate nutritional support must be consid-
ered. Also, there are no clear reccommendations
regarding the type, amount of calories, and du-

ration of clinical nutrition in pregnant women
[2]. Although many aspects of the use of total
parenteral nutrition (TPN) in pregnancy are
controversial, the effects of maternal malnu-
trition on fetal health are unambiguous [14].
With the inability to apply any kind of nutri-
tion per via naturalis including oral food intake
or enteral nutrition (EN), TPN must be used to
avoid malnutrition, its complications and fetal
compromise. We present a successful treatment
of a woman 20 weeks pregnant with twins with
self-inflicted poisoning by a caustic substance.

CASE REPORT

A 34-year old Caucasian pregnant woman was
admitted to our institution eight hours after self-
inflicted poisoning with concentrated acetic acid
(CH,COOH). On admission she had difficulty
and pain on swallowing, with moderate abdomi-
nal pain. Initial clinical evaluation showed severe
diffuse erythema of the mouth and oropharynx,
blood pressure of 120/70 mmHg, heart rate
(HR) of 100 beats per minute (bpm), without
clinical signs of respiratory dysfunction and/
or aspiration. Laboratory tests showed eryth-
rocyte sedimentation rate of 54 mm/hour, red
blood cell count of 3.4 million per pL, white
blood cell count of 17,000 per pL, serum
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calcium of 7.3 mg/dL, C-reactive protein of 104 mg/L.
Urine testing showed pH of 5.6, a number of fresh red
blood cells and 10-15 white blood cells, large amounts of
ketones, and hemoglobin. Twenty-four hours after admis-
sion the liver transaminase levels started rising and on
the fourth day of hospitalization they reached maximum
values of 87 IU/L for aspartate transaminase and 245 IU/L
for alanine transaminase.

She had no previous psychiatric or medical history, in-
cluding alcohol or illicit drug abuse, and this was her third
pregnancy. Abdominal ultrasound on admission showed
a dichorionic, diamniotic twin pregnancy for which the
biometric parameters corresponded to the 20th week of
gestation: the first fetus had HR of 144 bpm, abdominal
circumference (AC) of 138/19.2, and biparietal diameter
(BPD) of 50.5, and the second fetus had HR of 149 bpm,
AC of 140/19.3, and BPD of 49.4 (Figure 1). An indirect
laryngoscopic examination revealed severe generalized hy-
peremia of the laryngeal mucosa with corrosive changes in
the pharyngeal mucosa especially of the posterior pharyn-
geal wall. Due to pain and erosion in the patient’s mouth
and pharynx, urgent esophagogastroduodenoscopy could
not be performed. Also, a nasogastric tube could not be
placed, and feeding gastrostomy or jejunostomy could not
be created under local anesthesia due to patient’s refusal
and the potential risks of bacterial contamination.

After admission we initially started rehydration therapy
with crystalloid solutions and low-dose proton pump in-
hibitors [15-17]. We started prophylactic antibiotic thera-
py with 1 million units of penicillin G sodium twice a day
during the first 10 days of hospitalization. Given the in-
ability to provide adequate nutrition via oral intake or EN,
we started TPN. On admission the patient’s weight and
height were 72 kg and 166 cm, respectively, with a body
mass index (BMI) of 26.1 kg/m?*. Before pregnancy, the
patient’s weight was 54 kg and had a BMI of 19.6 kg/m*
After the placement of a central venous catheter we started
TPN. The patient was given “all-in-one” TPN. The “all-
in-one” solution consists of amino acids, carbohydrates,
fats, electrolytes, vitamins, elements in traces, and water.

At two weeks after injury oral liquids were reintro-
duced, but intolerance to oral nutrition remained a rea-
son for TPN continuation. Subclinical deficiencies of
magnesium, phosphate, zinc, iron, folate, and vitamin B12
were identified and additional supplies of vitamin D and
calcium were also necessary. Our main goal of treatment
was to obtain optimal weight gain as for the physiologi-
cally fed pregnant woman. Fetal growth was evaluated by
ultrasound.

The increase in the maternal metabolic rate was antici-
pated to be higher than the nutrient intake, but assumed
to be compensated by the decrease in physical activity. Fat
was given in the ,,all-in-one® admixture, as essential fatty
acids, providing 30% of total calories, and was adminis-
tered over about 20 hours each day. For determining the
continuing nutritional needs and for modifying the quan-
tity of nutrients during progression of the pregnancy, we
estimated albumin, transferrin, transthyretin, and daily
nitrogen balance values.

‘ DOI: 10.2298/SARH160824067P
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Figure 1. Initial ultrasonography demonstrating 20 weeks of twin
pregnancy

Three weeks after caustic injury, an esophagogastro-
duodenoscopy was performed. Semi-circumferential
granulation at the level of the aortic arch and tracheal bi-
furcation, and circumferential granulation at the level of
the lower esophageal sphincter were found, with normal
gastric and duodenal mucosa. At the sixth week after in-
jury, a nasoenteric tube was placed. We tried with gradual
introduction of EN via nasoenteric tube, but this was un-
successful due to severe vomiting. From the ninth to 10th
week after injury the complete introduction of EN was,
however, successful, after which we gradually switched the
patient to normal feeding. We started with oral fluids, in-
creasing through nutritious liquids to regular diet, and we
needed almost half a month to reach adequate nutritional
goals by mouth. During the conversion from TPN to EN
and to oral food intake, adequate nutritional intake was
provided by TPN and then partial/supplementary paren-
teral nutrition.

The delivery was spontaneous at the 36th week of preg-
nancy and the patient gave birth to two normal healthy
girls (46 cm / 2,580 g and 48 cm /2,960 g, respectively).

DISCUSSION

Acute corrosive poisonings have important complications
in 18-80% of cases and a mortality rate of 10-38% [1-2].
In our country in 2014, the mortality rate of acute corro-
sive poisoning was 18.5% [3]. With regard to the gender
of patients who died, the majority were women [1-3]. In
pregnant women, with the exclusion of unplanned and un-
wanted pregnancy, probable reasons for suicide attempts
could be explained by the many physical, psychological and
physiological changes during pregnancy. In a study examin-
ing injury and hospitalization during pregnancy, poisoning
was reported in 16.4% of cases [18]. The leading mechanism
of suicide attempts among pregnant women in California
has been ingestion of a drug overdose or corrosive substanc-
es [19]. Ingestion of caustic substances leads to systemic and
sometimes fatal complications and devastating injuries of
the esophagus and stomach. Treatment of these conditions
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is quite complicated in itself, and therapy becomes more
difficult if the problem occurs during pregnancy.
Ingestion of a caustic substance can produce various
injuries to the aerodigestive tract, ranging from very mild
to extensive damage, with local, systemic, and long-term
complications, often with fatal outcome. In such cases, a
multidisciplinary approach and timely treatment could re-
duce the number of complications and the mortality rate.
There are several therapeutic strategies, including adequate
rehydration, prevention of aspiration and acute renal in-
jury, antibiotics, surgery if necessary, and treatment of local
complications [20-22]. As for other supportive therapies in
caustic injuries of the gastrointestinal tract, nutritional sup-
port is also important. Decreased maternal protein intake
leads to insufficient placental perfusion and fetal compro-
mise. Also, there are adverse effects of maternal ketosis on
the fetus [23]. In any case where the patient cannot, should
not, or will not eat, TPN must be considered. However, TPN
must be applied with great care because of the possibility
of TPN-related complications, including pneumothorax,
fungemia, venous thrombosis, local infection, elevated liver
enzyme levels, fatty infiltration of the placenta, etc. [23, 24].
In the past, TPN during pregnancy has been sporadi-
cally employed in the context of a lack of knowledge about
maternal-fetal exchange and nutritional requirements dur-
ing normal pregnancy [25]. The first case of TPN use in
gestational hyperlipidemic pancreatitis was described by
Weinberg et al. [26]. The patient’s symptoms and triglycer-
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ToTanHa NnapeHTepanHa UcxpaHa y 6an3aHaukoj TpyaHohu nocne noKylwaja

CaMoybu1CTBa KOPO3UBHUM CPEACTBOM

MapwuHa Manuwuh-Lekemsuh', Muxanno beamapesuh', Anactep Gopbc?
'YHuBep3uTeT ofbpaHe, BojHoMeauLMHCKa akafemmja, KnuHuka 3a onwTy xupyprujy, beorpag, Cpbuja;

2Ynusepautet, Uct AHrnuja’, Hopuy, Benuka Bputanuja

CAMETAK

YBog HamepHo camoTpoBame Huije YecTo TOKOM TpyaHohe.
MpurKasyjemo ycnewHo neyerbe xeHe y 20. Heperbmn 6nm3a-
Hauke TpyAHONe HaKOH MOKyLLaja camoybumcTBa KayCTUYHUM
CPeACTBOM.

Mpuka3s 6onecHuka TpygHuua y fobu oa 34 roguHe npu-
M/bEHa je HAaKOH HaMepHe NHrecTuje KOHLEeHTpoBaHe cmpheT-
He KuncenuHe. IHymjanHa KnMHMYKa npoLieHa ykasana je Ha
n3paxeH JUdy3Hu eputem ycTa 1 opodapuHKca, CUHAPOM
CUCTEMCKOT MHPNamMaTopHOr OAroBOPa U ANXOPUOHCKO AK-
aMHUWOHCKY 6im3aHauky TpyaHohy y 20. Hefle/bu rectauymje
yTBpheHy ynTpa3ByuyHUmM nperienom. JlaprHrockonuvjom je
yTBpheHa TellKa reHepan1M3oBaHa xurnepemuja napuHrean-
He CJTy3HULIe Ca KOPO3MBHMM NPOMeHaMa Ha papuHreasHoj
CNY3HULM, HAPOUUTO Y Npefeny 3aamer 3uaa daprHkca. XntHa
e3odaroractpogyofeHocKkonuja Huje ypaheHa, a Hu HyTpUTHB-
Ha racTpoCcToMuja 1 jejyHocToMuja 360r ogbujatba TpyaHMLE.

DOI: 10.2298/SARH160824067P

OpgauHupaHa je ToTanHa napeHTepanHa ncxpaxa (Tr) cee y
jeaHoM" 1 ocTana cynopTrBHa Tepanuja. MocTteneHo yBohere
eHTepanHe ncxpare (EM) npeko HazoeHTepanHe coHae nnacu-
paHe y Apyrom MeceLy xocnuranusatuje 6uno je HeycnewHo
360r n3pakeHor nospahaa. HakoH Tpu mecewa nprvee TN,
yBefeHa je EW, nocne yera je otnoyeTto faBarbe TeUHe XpaHe,
Cca nocteneHnm yBohetbem perynapHe ncxpaHe Ha ycTa, LTo je
Tpajano rotoBo Mosa MeceLa Kako 61 ce gocTurne afeKsaTHe
HyTpuTUBHE noTpebe. Mopohaj je 610 cnoHTaH y 36. Hefeby
TpyaHohe 1 poheHe cy iBe HopMarHe 3apaBe fieBojunLie (46
c¢m/2.580 g 48 cm/2.960 g).

3akmyuak Tl moxe 6UTK crypaH n3bop y npomyxeHom
06e36ehBarby afjeKBaTHe KONIMUMHE HYTPUTUBHOT YHOCa 1 Y
61m3aHaukoj TpyaHohu 6e3 HexerbeHnx edpekata Ha GeTanHu
pacr.

KmbyuHe peun: nospefa, kaycTnuyHa; TpyAHoNa, 6nn3aHayka;
1CXpaHa, NapeHTepasHa, eHTepanHa
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SUMMARY

Introduction In the past 20 years there has been significant change in the treatment of rectal cancer,
especially in terms of multimodal approach. Surgery is, at least for now, the mainstay treatment for resect-
able rectal cancer. Preoperative chemoradiotherapy is, regardless of its modality, short or long course,
different chemotherapeutic regiments, widely recommended for locally advanced rectal cancer. After
neoadjuvant treatment, 15-27% of patients experience pathological complete response (pCR). These
patients could benefit from non-operative management, thus avoiding potential surgical complications
and possible reduction in the quality of life. Unfortunately, one cannot precisely define, while omitting
surgery, which patients have pCR. For this reason Habr-Gama, a pioneer in the “watch-and-wait” strategy,
developed a new endpoint for non-operative management - clinical complete response. To measure
the response, in the absence of pathological examination, same diagnostic tools are used as in initial
staging, but none is reliable enough to be used alone.

This article is focusing on critical points in the reassessment of response to preoperative chemoradio-
therapy for advanced rectal cancer, which is mandatory for appropriate selection of patients who might
benefit from non-operative management.

Keywords: rectal cancer; organ preservation; non-operative management; chemoradiation therapy; total

neoadjuvant therapy, clinical complete response; pathologic complete response

INTRODUCTION

Surgery is, at least for now, the mainstay treat-
ment for resectable rectal cancer. Anatomic
description of total mesorectal excision em-
phasizing mesorectum, mesorectal fascia, and
circumferential resection margin introduced
by Heald et al. [1] in 1982 and the implemen-
tation of this technique, managed to reduce
the incidence of local recurrence. In cases of
locally advanced rectal cancer radiotherapy
combined with surgery results improved in
terms of local recurrence, and according to a
Swedish trial even overall survival improved
[2, 3]. Fluorouracil based chemotherapy was
added for radiosensitising. According to a
meta-analysis which included five studies, pre-
operative administration of combined chemo
and radiotherapy offers better results than
preoperative radiotherapy alone at five years
in terms of local recurrence (p < 0.001), but
without statistically significant difference in
disease-free survival (p = 0.27) or overall sur-
vival (p = 0.58) [4]. A German rectal cancer
study demonstrated superiority of preoperative
administration of radiotherapy with concur-
rent chemotherapy, in comparison to the same
regiment applied in the postoperative setting in
terms of five-year local recurrence (p = 0.006),
but also without statistical difference in over-
all survival (OS), disease free survival (DFS)
and distant recurrence [5]. Fluorouracil-based

chemotherapy is most widely used in a neoad-
juvant setting, although in search of an ideal
radiosensitizing agent, other drugs, such as
oxaliplatin, capecitabine, and irinotecan, are
being tested [6].

According to published data there seem
to be no benefits from postoperative admin-
istration of fluorouracil-based chemotherapy
in patients who already received preoperative
chemoradiotherapy, since it doesn't offer better
results in terms of local recurrence, OS, and
DEFS [7, 8]. The long-term results from of the
EORTC 22921 study, after a median follow-up
of 10.4 years, confirmed these results [9].

In order to clear the dilemma regarding
short-course and long-course radiotherapy, a
systematic review of 16 trials (12 in meta-anal-
ysis) was conducted in 2014. The authors con-
cluded that there is no difference in local recur-
rence, DFS, and OS between patients treated
with short-course preoperative radiotherapy
with immediate surgery and long-course pre-
operative chemoradiotherapy, suggesting that
short-course radiotherapy could be more con-
venient in centers with longer waiting lists or
lack of medical resources [10].

Given these oncological results, regardless
of its modality, short or long course, or differ-
ent chemotherapeutic regiments, preoperative
chemoradiotherapy is widely recommended for
locally advanced rectal cancer.
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RESPONSE TO PREOPERATIVE CHEMORADIOTHERAPY

After preoperative chemoradiotherapy, 15-27% of patients
have pathological complete response (pCR). According
to Quah et al. [11], pCR is absence of any viable tumor
cells in the resected specimen, irrespective of the propor-
tions of necrosis and fibrosis. It can also be measured as
tumor response grade (TRG) from 0 to 4 [12]. Some stud-
ies use the Mandard grading, which is adopted from the
measurement of response in oesophageal cancer (grades
from I to V). According to long-term results from CAO/
ARO/AIO-94 trial, 10-year DEFS for patients with TRG 4 is
89.5%, while for those with TRG 0 it is 1-63%. According
to multivariable analysis, residual lymph node metasta-
sis (ypN+) and TRG are independent prognostic factors
for cumulative incidence of distant metastasis and DFS
(p =0.039) [13]. Similar results were published in 2008 on
119 patients treated with preoperative chemoradiotherapy
for locally advanced rectal cancer, showing pCR of 14.2%
[14]. In this study, response grades I or II according to
Mandard are good indicators of DFS and are better prog-
nostic factors than down-staging. The data from pooled
analysis on 3,105 patients corroborated these results,
showing five-year DFS of 83.3% for patients with pCR, and
65.6% for those without pCR (p < 0.0001), which could be
the result of biological characteristics of the tumor [15].

Patients with pCR might be overtreated with surgery
and there is a trend for strict surveillance and organ pre-
serving in these cases. Unfortunately, we cannot precisely
define while omitting surgery which patients have pCR.
For this reason, Habr-Gama et al. [16] developed a new
endpoint for non-operative management — clinical com-
plete response (cCR), which is absence of clinically detect-
able residual primary tumor.

In a study from UK on 129 patients from two centers,
only one third of patients who were deemed with cCR
actually had pCR according to the Mandard classifica-
tion [17]. The authors explain their reported rate of pCR
(10.1%) with a different chemoradiotherapy protocol and
with the interval to surgery, which was within four to eight
weeks, since it is recognized that waiting beyond this point
could result in better response [17]. Escalating radiation
doses may also have influence on tumor response but at
the same tame could compromise functional outcome
[18]. The role of other radiotherapy techniques in improv-
ing response is beyond the scope of this paper.

In 2016, two meta-analyses were published on the
subject of interval to surgery, with pCR as the primary
endpoint, while DFES, OS, and sphincter preservation
were secondary endpoints. A meta-analysis from Italian
authors included 13 prospective and retrospective studies
with 3,587 patients [19]. According to their results, pCR
improved by 5.8% when the interval to surgery was longer
than six to eight weeks, without compromising OS and
DFS and with similar complication rates and sphincter
preservation. A systematic review and meta-analysis by
Wang et al. [20] included 15 retrospective studies with
4,431 patients and pCR ranging from 8.3% to 28%. The
highest pCR rates were recorded in patients operated on

‘ DOI: https://doi.org/10.2298/SARH161228107N
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beyond eight weeks after the end of chemoradiotherapy;,
which was associated with an approximately 49% higher
chance for pCR compared to patients who were operated
on earlier. Prolonging the interval beyond 10 or 12 weeks
did not offer further advantages and also didn’t affect sur-
vival or rate of sphincter spearing procedures [20].

PREDICTORS OF RESPONSE

A number of retrospective studies were undertaken in an
attempt to identify predictive factors of response to neo-
adjuvant treatment using simple blood tests (hemoglobin,
Ne/Ly ratio, albumin, and fibrinogen), biomarkers (Ki67
and thymidylate synthase and EGFR expression, wild-type
P53 status, microRNA, etc), morphological characteristics
of the tumor, and the distance from the anal verge or cer-
tain imaging features [21-28]. Few of them are reproduc-
ible. Results from several studies showed that the N stage is
a predictor of response to preoperative chemoradiotherapy
[23, 29]. According to Russo et al. [30], the absence of mu-
tation of commonly mutated cancer genes may be associ-
ated with a higher likelihood of having a pCR. In the same
study, the level of CEA < 2.5 and smaller tumor size were
predictive factors of pCR. Other studies have also found
decreasing tumor size to predict response, thus suggesting
it should be considered as a valid parameter for selecting
patients for organ preserving [29]. The level of CEA either
at diagnosis or post-chemoradiotherapy is also an inde-
pendent risk factor for response according to several retro-
spective studies [28, 29, 31]. A recently published study by
Probst et al. [32], which included data on 18,113 patients
retrieved from the National Cancer Database, showed that
high CEA at diagnosis was independently associated with
decreased pCR response (p < 0.001), pathological tumor
regression (p < 0.001), tumor downstaging (p < 0.001),
and OS (p < 0.001). According to these results, patients
with increased pretreatment levels of CEA are not good
candidates for organ preservation.

CRITICAL POINTS IN REASSESSMENT

In an ideal scenario, one could be able to identify patients
with complete response in the restaging process and se-
lect patients for non-operative management, thus avoiding
operation and possible early or late morbidity, reduction
in the quality of life, especially in cases where permanent
colostomy is needed. For reassessment, in the absence of
pathological examination, the same diagnostic tools are
used which were available for initial staging [digito-rec-
tal examination (DRE), proctoscopy, and imaging tech-
niques]. Concordance between DRE and pathologically
based assessment of response to preoperative chemother-
apy was investigated in a prospective study by Guillem et
al. [33] in 94 patients with locally advanced rectal cancer.
After a median interval of 48 days from the completion of
therapy, the patients were referred to surgery and under
anesthetics the same surgeon who performed the initial
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assessment performed comprehensive DRE. DRE under-
estimated the response in 73 patients (78%), overestimated
it in none, and was able to identify only 21% of patients
with pCR. The overall concordance of DRE and pathologic
response was only 22%. The specificity of clinical examina-
tion in determining complete or near-complete pathologic
response (= 90% tumor regression) was 56%, the sensitiv-
ity was 24%, and positive and negative predictive value was
19% and 61%, respectively, while the accuracy was 49%.
Proctoscopy further allows visual confirmation of digi-
tal findings. Habr-Gama et al. [34] provided a compre-
hensive overview of clinical and endoscopic features in
cCR and proposed further standardizations. According
to this overview, any residual finding needs surgical atten-
tion, from excision to more radical surgery, while biopsies
are not recommended. Patients with cCR should have no
more than whitening of the mucosa, telangiectasia with
mucosal integrity to be considered for the organ preserv-
ing approach [34]. However, data from a retrospective
study conducted by Smith et al. [35] showed that only 16
out of 61 patients with pCR had mucosal irregularity and
by that fulfilled the criteria for cCR. On the other hand,
six out of 22 (27%) patients with mucosal cCR still had
the residual disease. Han et al. [36] also tried to determine
the correlation between endoscopic findings and ypT in
a retrospective study which included 481 patients. Patho-
logical good response was defined as ypT < 1. Patients
were randomized either into the testing or the validation
group. The validation was done using endoscopic findings
determined in the testing group. Endoscopic features that
correlated with good pathological response were scaring,
telangiectasia, and erythema, while nodule, ulcer, stricture,
and remnant tumor were signs of minimal or no response.
The kappa statistic for interobserver model was 0.965. This
classification system showed high specificity and negative
predictive value but low sensitivity and positive predictive
value, implying that it can strongly predict patients with
minimal or no response but is less able to identify good
response. They further suggest that these criteria could be
helpful in selecting candidates for local excision (LE) [36].
Whether or not local excision is necessary is still debat-
able. Issa et al. [37] reviewed results from 31 patients with
cCR who underwent LE (transanal excision or transanal en-
doscopic microsurgery) after neoadjuvant chemoradiother-
apy for locally advanced rectal cancer. Twenty-three patients
had ypT0 while in eight patients the residual disease was
found. After median follow up of 87 months, three patients
died from other causes. No distant or local recurrences
were observed in remaining patients [37]. Accurate selec-
tion of patients for LE is still lacking, while salvage radical
surgery can be challenging [38]. A recent systematic review
and meta-analysis compared the outcome of patients after
preoperative chemoradiotherapy followed by LE, with pa-
tients who had radical surgery after neoadjuvant treatment
[39]. Local recurrence rate was higher with LE, although it
didn’t reach statistical significance (p = 0.40). There was no
difference in 10-year OS (p = 0.93). The same results were
obtained for the subgroup with T3 / any N stage tumors.
After LE, the status of the mesorectal lymph nodes remains
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unknown. The reported median rate of lymph node metas-
tases in patients with pCR is 7%; thus, mucosal response
should not be the single factor for patient selection. Patients
with understaged nodal involvement and LE have poorer
outcome, since lymph node status is the most important
prognostic factor in rectal cancer. The biggest challenge is
to adequately evaluate lymph node status after preopera-
tive chemoradiotherapy and this is the basis for criticism
in organ preserving [40].

Reassessment is further performed using imaging
techniques like computed tomography (CT), endorectal
ultrasound or magnetic resonance imaging (MRI). Con-
ventional MRI is less accurate for reassessment than ini-
tial staging, mostly due to the difficulty in distinguishing
fibrosis, oedema, and normal mucosa from small foci of
a residual tumor [41]. According to a meta-analysis, con-
ventional ultrasound and MRI are unreliable for both T
and N stage. In T2-weighted imaging, fibrous tissue as
a result of chemoradiotherapy may be indistinguishable
from the tumor [42]. Diffusion-weighted imaging MRI
(DWI-MRI) is helpful in distinguishing residual viable tu-
mor from treatment-related changes and can depict micro-
structural and metabolic treatment-induced changes of the
tumor before morphological changes become apparent. It
allows performing quantitative measures such as apparent
diffusion coefficient (ADC), which may be useful as an
imaging biomarker of tumor characteristics [43]. In or-
der to investigate the added value of qualitative DWI-MRI
evaluation in assessment and to evaluate the diagnostic
performance of ADC measurements, Foti et al. [44] con-
ducted a single-institution study including 31 patients with
locally advanced rectal cancer. The pCR rate was 16.1%.
According to their results, diagnostic performance of
added DWI-MRI to conventional MRI was better than
MRI alone. Sensitivity improved from 20% to 80%, nega-
tive predictive value from 87.5% to 96.6%, and accuracy
from 87.9% to 99.6%. In three cases the interpretation of
additional DWI-MRI allowed corrections of diagnostic er-
rors made on the basis of conventional MRI interpretation
alone, differentiating viable tumor from fibrosis. Addition-
ally, according to their results, pretreatment examination
ADC value has a potential to predict treatment response,
suggesting that the change in ADC values has the potential
to provide a surrogate biomarker of treatment response
in rectal cancer [44]. Guillem et al. [45] in a prospective
study compared the ability of fluorodeoxyglucose positron
emission tomography (FDG-PET) and CT in detecting
pCR, whose rate was 21%. These procedures failed to ad-
equately distinguish a pCR from an incomplete response;
also none of the PET parameters like mean or standard
uptake value, total lesion glycolysis, are accurate for distin-
guishing pCR from incomplete response [45]. In a paper
by Joye et al. [46], 14 relevant studies on the role of DWI
and FDG-PET/CT in the assessment of pCR after chemo-
radiotherapy were systematically reviewed. Pooled analysis
showed that qualitative DWT assessment had a higher ac-
curacy in predicting pCR than quantitative analysis (87%
vs. 74-78%), but sensitivity of ADC measurements are
higher than qualitative DWT assessment (78-80% vs. 53%).
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Quantitative and qualitative FDG-PET/CT has a similar
predicting response. The ability of functional imaging to
predict pCR is affected by the interval between the end
of chemoradiotherapy, reassessment, and surgery. Gener-
ally, a low pretreatment ADC, an increase in ADC, and a
decrease in standardized uptake value are associated with
better response to radiochemotherapy. Pooled analysis
shows that qualitative DWT assessment 5-10 weeks after
the end of radiochemotherapy outperforms ADC-based
DWI parameters. They conclude that DWI and FDG PET/
CT are not accurate enough to safely select patients for
organ preservation [46].

ROAD TO ORGAN PRESERVATION

Several studies published their results with watch-and-wait
policy, including the pioneering work of Habr-Gama, with
promising results in terms of oncological safety, although
most are retrospective in nature [47-51]. Conclusions are
similar: larger number of patients included in prospec-
tive analysis is required, longer follow-up is needed, and
selection criteria must be strict, as well as the protocol of
surveillance. In the largest study published so far, 229 pa-
tients with surgical resection after preoperative chemora-
diotherapy and 129 patients with cCR who were managed
with watch-and-wait were matched for the T stage, age,
and performance status (109 patients in each group) [52].
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MyT Ka npe3epBaLyju OpraHa KoA y3Hanpeao0Banor KapuMHOMa PeKTyMma

Munuua Hectoposuh', fopaH CraHojesuh'? BpaHKko bpaHkosuh'?

'KnnHnykm uenTap Huw, KnuHuka 3a onwty xupyprujy, Huw, Cpbuja;
2YHuBep3uTteT y Huwy, MegnumHckmn dpakynter, Huw, Cpbuja

CAXKETAK

Y nocnepmyix ABajieceTak roayHa OO je A0 3HayajHuX Npo-
MeHa Yy Jleuetby KapLMHOMa peKkTyMa. Xvpypritja npefcraBiba
MeToAy 1U360pa Y neyetby peceKTabuiHor KapLiHOMa peKkTyma.
lMpeonepaTBHa xeMropaanoTepanuja je W1poko npuxsaheHa
y Nleyerby JIOKANHO y3HanpejoBanvx Tymopa pektyma. HakoH
HeoafjyBaHTHe Tepanuje Koa 15-27% 6onecHuka fonasu fo
KOMM/IeTHOT naTonoLlKor ogroopa. Osu 6onecHnLn mory
MMaTU KOPWCTU O HEOMepaTMBHOT Neyera, n3berasajyhn
noTeHLMjanHe XpypLiKe Komnavkauuje n moryhe cmarere
KBanuTeTa X1BOTa. Haxkanoct, He Moxe ce npeL3Ho, 6e3 one-
pauwje, aedrHMCaTN KOMMIETaH NaToNOLWKY OAroBop. /3 oBor
pasnora je Xabp-lfama pa3Buna HOBM LSb HEOMEPATUBHOT fe-

DOI: https://doi.org/10.2298/SARH161228107N

yerba — KOMMeTaH KMHWUYKM 0AroBOp. 3a NPOLIEHY OAroBopa,
y OACYCTBY NAaTOXMCTOJOLLKON Hanasa, KopycTe ce UCTy Aujar-
HOCTVYKW MOCTYMLY Kao 1 NPW UHULMjaNHOM CTagvipakby, anm
HWjefaH Huje AOBOBHO Moy3faH Aa b1 ce KOPUCTMO CaMOCTasTHO.
OBaj papa ce poKycmpa Ha KpUTNYHE MOMEHTE Yy MPOLIEHN OAro-
BOpa Ha MpeonepaTuBHY XeM1OpPaAoTepanujy Koa y3Harnpe-
[0BannX KapLMHOMa PeKTYMa, Koja je HeonxofHa y NpaBuiiHOM
opabupy 6onecHuKa Kojy MOTy 1MaTii KOPMCTU Of HeomnepaTu-
BHOT Jleyetba.

KmbyuHe peun: KapLvHOM peKkTyMma; Mpe3epBaLivja opraHa;
HeXMpypPLIKO Jleyetbe; XeMnopaamjaLja; ToTanHO Heoaa,y-
BaHTHO Jleuete, KNMHNYKN KOMMIETHU OArOBOP; MaTOOLWKM
KOMMIETHU OfiroBOP
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UDC: 61(091)(497.11)"18"; 61:929 Cnbep J.; 615:929 MNpukenmajep K.

NCTOPUJA MEOAUUMHE / HISTORY OF MEDICINE

BasbeBcKu nekap JosaH Cubep u anotekap Knayamje
Mpukenmajep — NCTOPUjCKa CKML,A O YN03U
Aoce/beHnKa u3 CnaBoHuje Ha pa3soj 34paBCTBa Y

Cpbuiju

Bnagummnp Kpmsowejes
HapogHn my3ej Bameso, Cpbuja

CAMETAK

Y KpaTkom pa3fobiby TOKOM Jpyre MONOBMUHeE Le3feceTx rognHa 19. Beka y BarbeBy cy ocHoBaHe Tpu
HOBe 3HauajHe MHCTUTYLMje: 6onHMua (1867), rumHasmja (1869) n anoteka (1870). Y noueTHom pagy Tux
VHCTUTYLMja BENMKY YNOTy Cy MManu focesbeHunum 13 CraBoHuje: nekap JosaH Cnbep, anotekap Knayauje

Mpukenmajep n npodecop Hypo Koszapau,.

OBaj paf UMa 3a LUnsb Aa pasjacHu mehycobHe Be3e OBMX IMYHOCTY, KOje Cy yTuLane Ha HbIX0B fofa3ak
ca TepuTtopuje Xa636ypLuke MoHapxuje y Cpbujy 1 BarbeBo, kao v ia pa3peLun 3abyHe A0 KojyiX je AoLuno
Ha OCHOBY Hernoy3[aHUX MOPOANYHUX cehatba N XPOHNYAPCKUX 3anica. VIcToBpeMeHo, y pagdy je AofaTHa
naxra nocseheHa 1 nopekny nekapcke nopoaunue Cubep (Sieber), unju je unan 6uo JosaH Crnbep, n
HaKHagHOM J0Nacky Y Ba/beBCKU Kpaj ApYrvX YnaHoBa ncTe nopoauLe, Mehy Kojrima je 610 1 Herosor
cuHoBal ap CreBaH Cubep, oTall KacHWjer CaHUTETCKOTr reHepana Bojcke KparbesuHe Jyrocnasuje ap

hHopha Cnbepa.

KmbyuHe peun: victopuja meguumHe; XIX Bek; meanuuHa; xupypruja; Cpbuja

yBof

ToxoM mcTopujcKor mnpoieca cTapama HO-
BOBEKOBHe Ap>kaBe y 19. Beky y Cpbujy cy ce
TocebaBamy OpOjHY CTPAHIIN, KOjU CY CBOjUM
3HaeM U Je/IOM Jaly BEIUKU TOIPUHOC
Ib€HOM Jla/beM Pa3Bojy. OHU Cy [OMa3uIn
MOACTAKHYTH ITAaHCJIOBEHCKOM M jyTOC/IOBEH-
CKOM MJI€jOM, a/li ¥ Y IIOTPasy 3a IOC/IOM I
pasBojeM Kapujepe, YiMe Cy IpefcTaB/baln
CBOjeBPCHY EKOHOMCKY €MUTpalijy, aiu He
Kao HeoOpa3oBaHM MOjeVHIY, CTIPEMHY Ha
611710 KaKBe IOCTIOBe, Beh Kao CTpydmaly Koju
CY >Kelenu fia Kapujepy IMOYHY UM HacTaBe y
OKpPY>KeIbYy Y KOMe je KOHKYypeHIlja 3HaTHO
Maiba Hero y BIX0BOj MaTUYHOj Ap>KaBu. Y
noTpasu 3a 60puM nocnoM, MoryhHouthy
HampernoBama u Behe 3apaze, o6pasoBann
kagposu cy y Cpbujy momasunm mpe cBera
n3 Xa636ypuike MmoHapxuje. Mehy muma cy
6MIM IpUMIaHNIY PasIMINTUX HallMja Koju
CY )KUBEM Ha TePUTOPUjaMa Hace/beHIM CTIO-
BEHCKMM CTaHOBHUIITBOM I Y HOBOj CPeIHA
HIICY HaWIasW/IM Ha BETIMKY je3NIKy bapujepy.
MHoru of BUX Cy ce BP0 6p30 YKIONWIN ¥
JIOKAJTHYy CPelVHY, TaKo fla Cy ce crmefiehe re-
Hepalyje TaKo aCMMUIOBaje. Y MOYETKY Cy
Iopefi NIKOJIOBAHMX CTPy4rbaKa JOMASUIN U
HeaJleKBaTHO 00pa3oBaHI, /i ca 3HambeM Koje
je y Cpbuju noceoBao HeoBO/baH Opoj moje-
puHana. Tako, mpuMepa paau, 1829. rogune
u3 banara y CpOujy nonasy nsBecHu Jopan
Vinuh. OH je no 3aHMMamy 610 cTONAp, AN

obpasoBame Koje je ¥Mao oMmoryhmio my je fa
Habe ITocao yunTespa MOUETHNX paspesia y TeK
ocHoBaHOj mkonu y bpankosunu [1]. Kako
je Immcao jefaH off HeroBuX NpBUX YYeHUKA
Koncrautun Henaposuh: ,,JlocTa 3Hama 3a
IIOYETHOT y4uTe/ba mputexxusao je“ [2]. ITo-
pen mpyrux npodecuja, Hamasehu mocmose
KOjU Cy TIpeBasUIa3MIN BIUXOBO 00pa3oBarmbe
U Koje He 6u fo6um y ap>kaBaMa ca KOHKY-
PeHIINjoM afileKBaTHO 06pa3s0oBaHIX, Ha/lasyIn
Cy ce ¥ IpUy4eHM JIeKapy, eMIIMPUjIIM, HOIyT
Ipuropuja Pubaxosa 1 AnTOHa [lenunuja, koju
CYy TOKOM TpUJieceTux rofuua 19. Bexa cmyx-
6oBamu 1y BabeBy Kao OIMIITUHCKY PU3NKY-
cn [3]. Onncyjyhu cBoje ob6pasoBame y mucMy
Koje je 28. aBrycra 1833. roguse (110 jynujan-
CKOM KaJjIeH/Japy, 10 KOMe Cy IIpe3eHTOBaHN
CBU JIaTyMM CeM OHMX 3a KOje je HarJlallleHo
fia Cy IO TPETOPUjaHCKOM KaJleHAapy) YIIyTHO
kHe3y Munomy Anron Jlennan nuue: ,,JIBa-
mecet caM ropyHa y Cp6uju mposeo u cebu
BE/IMKMM TPYJIOM U JIEKApHUM TIOKpay Maje
Teopluje YMTameM Megdecky Ha Tamjanckom
u IpedeckoM je3snKy CIMCaHUX KIbUTa, a HAPO-
YITO [yTOBPEMEHUM UCKYCTBOM“ [4].
Bpemenom, ca pasBojeM 1 MOJIePHMU3AIOM
Cpb6uje, cTame ce MeHbaIo 1 HealeKBaTHO 00-
pasoBaHM BUILe HUCY MOITIM Jla IPOHAaja3e
IIOC/IOBHE aHTaXMaHe. Tako, Kajja je IpBu
BajbeBCKM anoTekap Knaynuje Ilpukenmajep
Kpajem 1870. roguHe ynyTno Monby MuUHU-
CTPY IpocBeTe ¥ IPKBEHNX fena fa byne
TIOCTaB/beH 3a IMpodecopa HOTHOT MeBama ¥
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TeK OCHOBaHOj Ba/beBCKOj TMMHa3MUj1, OfIOUjeH je MOIITOo
HMje TToceioBao GopMaHe KBamudukaiuje 3a To MecTo,
YIIpKOC 00p0j IpaKTUYHOj My3uuKoj Bemtynu [4]. Kapga
ce MJIafia p)KaBa OBAaKO OJJHOCHJIA TIpeMa IoflyyaBamby
HOTHOT ITIeBama, OUYEKMBAHO je Jla ce Ha UCTY Ha4MH, I1a
U jOLI CTPO’KE, OIHOCH M IIPeMa JIeKapCKOj JelaTHOCTH.
Tako Beh kpajeM InespeceTux rogyHa 19. Beka 3a HOIOXa]
OKPY>KHOT pU3UKyca He CaMo Ja HUCY MOITIM Jia KOHKY-
puLly ayTopyaakTe Beh HM IIKOIOBaHU JIeKapy KOjU CY
y mKonama Xa636ypIke MOHapXyje JOCTUIIN HajHIDKI
CTeIleH — TaTpoH xupypruje. Mehynm, 360or HeocTaTka
JleKapa ca BUIIOM CTeTIeHOM 00pa3oBama CIIPeMHIUX fla
Ce aHTaXYjy Y MabUM MeCTHMA, YBEK je 61710 M3y3eTaKa.
Melyy TakBe n3yseTke cllajia ¥ maTpoH XUpypruje JoBan
Cubep, xoju je ox 1869. no 1874. 6110 Ba/beBCKYU OKPY>KHU
(bU3MKYC U yIpaBHUK TeK OCHOBaHe Ba/beBCKe OONHMIIE.
3aHNMame 3a aKTUBHOCTHU JoBaHa Cubepa oTBapa HOBe
UCTpaKMBAYKe XOPM3OHTE YCMepeHe Ka OCTa/IMM YIaHo-
BJIMa IETOBe IOPOJMNIIE I HBIXOBJM Be3aMa ca APYTUM
3HaYajHUM foce/beHunMa 13 CraBoHMje TOKOM JipyTe
nosnoByHe 19. BeKa, yK/bydyjyhu 1 moMeHyTOT amoTekapa
Knaynuja Ilpukenmajepa.

ITo cehawuma ap Bype [Ipuxenmajepa, Hajmnaber Kia-
YZIUjeBOT CVHa, Beros orall je pagehn y Hakosy, y Tyhoj
aroTely, CBUPA0 OpTy/be Y KaTef[paayu KOji CTaBOHCKOT
6uckyna Jocuna Jypaja llITpocmajepa, 1 jeZHOM IIpyIN-
KOM, 33 BpeMe pydKa, 6MCKyI My pede: ,,3HaIIl CHHKO, MOja
je e/ba fa TH cafia cyx6yjewr Herge y Kuexxesunu Cp-
6uju” [5]. Ca gpyre ctpane, miuyhu o ocHuBamy Bamesc-
Ke T'MIMHa3uje U Y031 Kojy je y Tome uMao bHypo Kosa-
pall, KaTOJMYKM CBEIITeHUK 1 nnpodecop dunoszoduje
y ‘Hakosy, Jby6omup IlaBnosuh je samucao: ,,Y BameBo
HYje CJIy4ajHo fourao. 3aBoseo je jou y Iloxesn Emy, khu
ITaBa Cubepa, Tamonimer anorexapa. C 1oM je moberao y
Cp6ujy 1 HaIao Ha CBOMe ITy Ty Ha CBOTA [IPyTa 13 IIKOJIe
Kmaynuja Ilpukenmajepa, anotekapa us Bamesa. V mera
u BepeHuny IlpukenmMajep je Ha CBOjuM KONMMMa JIOBEO Y
Bameso. Bepenuny npena iseHoM ctpuny fip Crepany Cu-
6epy, ekapy Ba/beBCKOM, a hypy onsenie y cBoj oM™ [6].

MOPEKJ10 MOPOAULIE CUBEP

HaBepieHo cBefjouere oTBapa MuTambe Be3aHO 3a UMe
BasbeBCKOT Tekapa Cubepa: Jopan um Cresan? Tparajyhu
32 IErOBUM TIOPEKJIOM, HaIa3uMo jia je y CrnaBoHuUjy y
19. Bexy papmo usBecHu nekap Jocun Cubep (Sieber). Ilo
nopomyHNM ceharmbyMa, BeroBa IIOPOMIIA je OHEKY U3
Hemauke cturna y CnaBoHMjy TOKOM Apyre IOMTOBMHE 18.
BeKa, a OH je pobeH y Banmnosy 1782, rre je u ympo 1862.
roguHe. TokoM TpupeceTnx roguHa 19. Beka 0CHOBAO je
Banmnosauke Tommune [7]. ¥ Bannosy cy pobena mwerosa
TPU CUHA, CBY JieKapy: Jocutn (1813-1870), xoju je papyio y
‘Haxosy, ViBan — Myxku (1819-1865), ,,koju ce pecenno y
Cp6ujy — y BarpeBo“ u Enyapn (1832-1905), koju je octao
y BanmoBy 1 HacTaBMo ca pa3BojeM ¥ MOJI€PHU3AIIjOM
Banmnosaukux Tommnma [8].

Capa 6u Tpe6asto fa oBe TPY pasmITIMTE aIy MOBe3aHe
Ipyde HacTasle Ha OCHOBY MopofanyHuX cehama objenn-

‘ DOI: 10.2298/SARH170222101K

Kpuouwejes B.

HIMO Y jeqHY LeJIVHY, a/Ii 1 Ia pa3pellMo BUIIe Heflo-
ymuna. I[Tppo moxxemo fa sak/byunmo fa je Visan Mykn
Cubep oHaj TOMeHYTI Ba/beBCKM nekap Josas. IlTo ce
TYe BpeMeHa JjocebaBarma Cubepa y CraBoHUjy u Mec-
Ta pobema Ba/lIIOBAYKOr JIeKapa JocuIa 1 berosa fipa
cTapuja CYHa, pacIloNoXuBa rpaba ykasyje Ha unmbeHunIe
[IOHeKJIe ApyTradje of OHUX 3a0e/ie)keHUX Ha OCHOBY I10-
pornuHyx cehama. ¥ hakoBaukum MaTUYHMUM KIbUIaMa
YMP/MX, JO KOjMX CMO HOIIIY HOCPEICTBOM afBOKaTa
JKemka Jlexinha, 3abenexxeHo je fa je np Jocun Cubep,
Koju je ympo 28. jyna 1870. roguHe (110 rperopujaHckoM
KajneHgapy), poben y ,,Kisch in Bohemia“ [9], a uctn mo-
IaTak o MecTy pobema — ,Bohemus® 3abenexeH je un Ha
BeroBoj mekapckoj aumromu [10]. IlITo ce Tmue mecra
pobema merosor 6pata VBana, ogHocHo y Cpbuju Josa-
Ha, JOCTYIIHE Cy HheroBe KOHAYUT yiucTe n3 1856. n 1874.
TofVHe, Ha KOje Hac je yrryTno jip Anekcangap Hemok n'y
KojuMa Iulie fa je u oH poben y Kumy y Yenixoj, 1819.
rogune [11, 12]. IllTo ce Tnye Hajmnaber 6pata Exyap-
J1a, I10 MofaIyIMa 3a0e/Ie)KeH)M Y Ba/IIIOBAYKOj MaTIIHO]
KIU3U KPLITeHNX, pobeH je 15. mapTa (10 rperopujan-
CKOM KasieHfapy) 1832. roguHe, y Banmosy [7].

Ha ocHOBYy HaBefieHuXx MHdpopManmja MoxxeMo ga
3aKJBY4MMO JIa je Y IOPOAUYHUM cehamyMa Hacle Hy-
ka nopopuie Cubep pouto go 3abopasa u ja fip Jocun
cTapuju Huje poben y Banmosy, Beh ce gocemno ca Tepu-
topuje Yenlxe, re cy My IpeTXOLHO poheHa iBa cTapuja
cyHa, Jocun mymabu u ViBan. Y CraBoHM)Y je CTUTa0 TOKOM
IBafieceTHX ropyHa 19. Beka, 6ynyhu fa je 3abenexeno ga
je ViBan rumHasujy yumo y Ocujexy [11, 12], a y Banmosy
My je poben Hajmmabu cun Enyapp (1832). Jok je Enyapr,
360r KacHOT pobera Morao jja fodeKa eH3MOHepCKe JaHe
cBora ona (ympo 1862), 1 na HacTaBU EBETOBY IPAKCY Y
MajioM Basmnosy, kojeM Huje 61710 TOTpeOHO BUIIIe JIeKapa,
3a crapujy 6pahy Hmje mocrojana ta moryhnocr. 3ato je
HajcTapuju cuH Jocu paauo y ‘hakosy, a cpenmu — ViBan
CBOjY je Kapujepy Be3ao 3a CpOujy, ie7loM KOHKPETHO 3a
BasbeBo, 11 TO yIIpaBo y BpeMeHY KaJla je ocHoBaHa Ba/bes-
CKa 60mHmIa.

OCHUBAKE BAJbEBCKE BOJIHULIE 1 ATOTEKE

BapeBcka 6onmunna je popmanHo ocHoBaHa 31. janyapa
1867. ropuHe, Kaja je 1o fobujamy fo3sone MuHucrap-
CTBa YHYTpallbUX Jefla HauelICTBO OKPYra Ba/beBCKOT
HOTIINCAJIO YTOBOP ca TprosLeM AjnekcoM AHfoHOBuheM
0 3aKYIIy leroBe cripaTHe Kyhe, y ,,HoBOj qapumju” (ymu-
1ja Kuesa Musona) 3a norpe6e 6onuutie [3, 4]. YpaBuuk
OOJHMLIE je II0 ayTOMATU3MY OYIO JOTaJallby OKPYXKHU
¢usukyc Opann Tecap, anmu 1cTe rOAMHE OH je HAIYCTHO
BarmeBo, a 3aMeHNO Tra je MaTuCcTap XUPypruje 1 BeTepuHe
®pany buxene [3, 4, 13], xoju ce Takohe y Bapey Huje
myro 3agpskao. Beh cnepehe, 1868. ropune, 27. aBrycra, y
CprickuM HOBMHaMa 00jaBibeH je ormac MMHUCTapCcTBa
YHYTpallbIX I0C/I0Ba 3a pujeM Beher 6poja mekapa: ,,Y
KmaxesctBy CpOuju ¥Ma BUIIIe TPasHIX MeCTa 3a Cpecke
U BapollIKe JIeKape U 3a JieKapcKe IIOMONHUKe TPy TN -
tabuMa. Cpecka 1 BapoIIKa MeCTa IOIyHhaBajy ce JOK-
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TOpMMa MeAVIIVHE NIV MarucTpuMa XUpPypruje, a OHa 3a
JleKapcKe NOMONHMKe IIpY IIIUTa/bJIMa IATPOHMMA XU~
pypruje. Koju »enu jefHo o TM MecTa 3ay3eTH, HeKa ce
Haj/iajbe 1o KOHI[a Mecella centeMbpa oBe TOfiiIHe 00paTu
MUHJCTPY YHYTPAIIBYX [ea, ¥ IOfHece IUIIOMY, 3ajef-
HO Ca OCTa/IIM CBEJOYAHCTBMMA 1 Y IIMCMY CBOM M37I0KM
IIOTITYHO HallMOHAasIe, Kao 1 TO je /M Ifie CIY)XXNO U Ife
cap npakTukyje“ [14]. [la je jeman oxn rpajoBa 3a Koje ce
Tpaku jekap 6umo u BasbeBo, BUIV ce 13 OI7Iaca Koju je
OnuityHa Ba/beBCcKa o6jaByiIa Iojia Mecela KacHuje, 10.
centeM6pa: ,,ONIITHA 0Ba MMaJie Of0Operbe Off BIaCTH
[la MOXKE Y CBOjOj BapOILIY OTBOPUTH U jaBHY allOTEKY II07
YC/IOBMMA KOju Cy U3TIOKeHN Y &. 6. 3aKOHA 32 allOTeKe U
anorekape. 3aTo ITpeMa OBOMe II03¥Ba CBaKOTa KOji OBO
XKeNM OTBOPUTH, U 3a cebe paguTy, fa ce oBome Cyxay ¢
HY>KHUM JJOKyMeHTMMa o0patu, Off ZaHac, I1a 3a jefaH
Mecel] laHa Te Jja My OIIIITMHA 0OBO CBOje IpaBo IOf, yc-
JIOBMMa Pe4eHOr 3aKOHa Jjajie; OKpaj Tora norpebyje joj
u nexap, kome he mraharu 300 Tanupa rogunime maTe.
Jlaxse, koju 6u 0BO 3BaHMje >Keleo ITOTYIUTH KOJ| OBe
omuITuHe Takohe Hek ce Cymy oBoMe /10 O3HaYeHOoTa POKa
jaBu. Ho mpuje cBera mosmuBa HApOIMUTO OHE JIeKape KOoju
611 >KeJeqyt Off OBOT JIBOT U jeHO U APYrO HPMMMUTH, &
UMajy SUIUIOMY Maructpa ¢apmalyje, a y IpOTUBHOM
CITydajy fla OBO Ha cebe y3eTu MOTy, la Ma caMu cebu
HabaBMIM MarucTpa papmanmje Kao afMUHUCTpATOPa
oTBOpeHe arnoTeke [15].

ITo ceemy cynehn, buxene je Beh monmosnHOM 1868. ro-
JMHE HaIycTuo Ba/beBo mam 1cKasao HaMepy fia Ofie, U
OIIIITMHCKE BJIACTY CY TPA)KIIe HOBOT JIeKapa, a/Ii I aIlo-
tekapa. OcHuBame 60THNUIIE CTBOPUIIO je peaTHy IoTpedy
fa ropey, yoOdajeHyX IeKapCKUX IPUPYYHNUX alloTeKa y
Ba/peBy mocToju u 3ace6Ha armoTeKapcka MHCTUTYLUja.
3aTo0 ce ONUITMHA 0OpaTyIa fPXKaBHUM B/IACTVIMA U Cpe-
muHOM 1868. roguHe go6ua agekBaTHe Kossone [4, 16].
Tako ce Beh op jecern 1868. ropune y BameBy oueknsao
Tona3aKk HOBOT JIEKapa, /Iy ¥ IIPBOT BapPOLIKOT alloTeKapa.
Mebynm, 3a nonymapamwe 06a pajjHa MeCTa MOCTOjaIN CY
objexTuBHM npobiemu. Y Cpouju je y TOM TpeHYTKY 611710
BPJIO MajIo MarycTapa gapMalyje, Kao 1 TeKapa ca 3BarbeM
MarucTpa Xupypruje Wi JOKTopa MeMIVHe Koju Cy 6umm
CIIpeMHN 1a Oy Y IPOBMHIVY ¥ ]a Y3 I0CA0 ONIITUHCKOT
¢usMKyca BOIOHTEPCKH BplIile 1 GYHKIIMjy YIIpaBHUKA 607
HMIIE, IITO je MOXK/ia 6110 1 pasyor 6p3or ofracka 1 Kpar-
Kor 6opaska Tecapa 1 buxernea. 3ato ce, MMMO ITpoINCa,
TOJIEPMCAIIO JIa C€ Ha MECTO OKPY>KHOT (pU3VKYCa IIOCTaBH
TIeKap ca HIDKUM 3BambeM, 1 13 [opmer Munanosua y Barme-
BO JJ07Ia3) IAaTPOH Xupypruje Josan Cubep.

[OJIA3AK JOBAHA CUBEPA

OpasuBajyhn ce Ha pacriucann ornac, Cubep je y KOHTaKT
ca BapeBckoM onmTuHOM CTynmo Kpajem 1868. mmn Ha
caMoM 1oueTKy 1869. rogune. [Tpeysumajyhu mocao ok-
PYXHOT QUNKYCa, IPEIOKNO je U Jja ce TpobeM Hefoc-
TaTKa aIlloTeKe Pelll y3 TOMON Ierose MpyUpydyHe aroTe-
Ke, Koja 611 ce TpeTypana Kao ONMITHHCKa. To ce BUay 13
nputyx6e Kojy je 4. pebpyapa 1869. rogune Munucrap-
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CTBY YHYTPAIIBUX IIOC/IOBA YIYTNO anoTekap Mujanmo
Oumumnosuh, sxanehu ce fa Ba/beBCKa OIIITHHA HIje IPU-
XBaTWIa IPEJIOT Ja OH y BapeBy oTBOpM anoTeky, Beh ce
moroBopmia ca Cubepom o kopuihemwy mberose NpupydHe
anoTeke. MUHICTapCTBO HMje TO3UTUBHO OATOBOPIIO Ha
OBY IIPUTY>KOY, 3aTO LITO, 110 TafallBbUM Bakehum mpo-
IIICYMA, jeHO JIMIie HIje MOITIO Jla MMa JBe alloTeKe, a
Oununosuh je Beh Boguo anoreky y Hlammy [4].

3a marpoHa xupypruje Jopana Cubepa y leroBuM KOH-
LYUT JMMCTaMa, Iopel IIOMEeHYTOT IIofjaTKa Ja je pohen
1819. rogune y Kumry, sabenexeHo je fa je ruMHasujy
yuno y Ocnmjeky, a na je y Ilpary saBpmmno ,,MeguKo-Xu-
PYpru4ecKy HayKy, JUIUIOMY VIMa XUPYpruje’, fa je mpe
ponacka y Cpoujy ,,y Liecapcko-KpabeBCKOj BOjckm 6110
nekap BojeHu of 1845. mo 1852 na je y Cpbujy gomao
16. nenem6pa 1852. ca 33 ropuHe, fa je IpBO pajguo y
hynpuju, ma ox 1962. y Kpamesy, satum y Topmem Mu-
nmaHoBLy 1 BasbeBy. buio je Bp/io mpujaTHa, MHTEIUTEHTHA
U caBecHa JIMYHOCT, JoOpe HapaBy, YYTUB U 6e3 IIOpoKa,
KOja 3Ha ZOOPO CPICKY U Y YUTABY U Y IUCABY, a 10-
pex mwera HeMavKy, TATUHCKI VM UTAINjaHCKM, ajTi U fia je
»I0CTa CTab 1 Hejak, Kao crap YoBek . OBa OIlacKa je Har-
namena y muctu us 1874. ropmue, Kaja je mMao 55 rogmHa
[12]. Te ronuHe je ¥ IEH3MOHNUCAH, a YMPO je Y BasbeBy
cnepehe, 1875. ronnue, 7. Maja [3]. Y HOMeHYTOj KOHEYUT
JIUCTY 3aIIMCAHO je fia je JoBaH 610 OXKembeH M3BECHOM
CrnaBkoM Paprynosuh, ca kojoM je nMao #Boje melie — MyII-
Ko 1 xeHcKo. O \bJMa JaHac HeMa IT03HATUX CauyBaHMX
nHbOpMaluja, a y 3abenexkeHuM NopofnyHnM cehamuma
IIOCTOj) ONAcKa fla JOBaH HUje MMao HAC/IeHNUKA, a Jia je
u3 nopopune Pagynosuh norexao u npo¢. gp bpanko
Papynosuh, opronen, ocunBay VHctutyTa Bamwuna [10].

ITo cBemy cynehu, Jopan Cubep je y Cp6ujy gomao
3aTO LITO KAO BOjHM JIEKAp Ca HAjHV>KOM 3BarbeM IIaTPOHA
XUpypIuje Huje MMao MOTyhHOCT 3a HanpeioBame y ca-
HITETCKOj XMjepapXuju BojcKe Xab36ypIike MOHapxje,
nok je y Cpbuju Morao fa gobuje Ip>kaBHO 3aloCyIeme,
y3 MoryhHocT o6aB/bama 1 IIpuBaTHe pakce. Mehytum,
ca pasBojeM CpbOuje, ca IpMINBOM HOBUX KaipoBa Y MO-
[lepHM3aI[UjOM 3aKOHO/IaBaCTBa, GOPMaTHO HIje MOTao
fa Oyme OKpY>KHU GUSUKYC U YIPaBHUK OOTHUIIE, Ay
($aKTUYKM, Y HeTOCTAaTKy APYIMX KaHAMUAATA, TO MY je
omoryheHo, yemy cy, Moryhe je, JolpuHesne 1 IO3UTHUBHE
OLIeHe IEroBe IMYHOCTU U IPeTXOFHOT paga. Mehytum,
ofpenbe 3aKoHa 3a allOTeKe U all0TeKapCcTBO 13 1865, koje
cy oHemoryhue mabaukom anorexkapy ®umunosnhy ma
y BaspeBy oTBOpU #pYyTY anoTeky, onemoryhue cy u no-
MeHyTU JoroBop na ce CubepoBa IpupydHa leKapcka
aroTeKa, a 6e3 aHra)kMaHa MarucTpa gapmaruje, yCTynu
BapOIIN Ka0 jaBHA. 3aTO Cy Ba/beBCKe B/IACTU aKTyenn30-
BaJIe TIOTpary 3a arloTeKapeM 1 yop3o Ha rpaj y Komybapu
crike Knaypuje ITpuxenmajep.

LOJIA3AK KNTAYOUJA NMPUKEJIMAJEPA
ITpukenmajep (1837-1913) 6mo0 je pogom u3 CraBoHCKe
IMoxere (Cruxa 1). ®apmanujy je crypupao y beuy, rme

je pumomupao 1863. ropuue, Kasa ce Bpaha y IToxery,
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Cnuka 1. Knayanje lNMpukenmajep y cBojoj anoTteum y Barbey, oko
1911. roguHe [4]
Figure 1. Klaudije Prikelmajer in his pharmacy in Valjevo, circa 1911 [4]

a xpahe BpeMe 60opaBu y hakoBy, o ueMy cBefode ¢o-
Torpaduje Koje je Ty cam HauMHIMO 1864, a Ha KojuMa cy
noprperu Bubennx hHakopyana, Mehy xojuma je u 6uckyn
[ITpocmajep, anmy ¥ MIaaM WIAHOBY VM WIAHMNIIE JIOKATHOT
nesavkor apyursa. [Torom ce Bpaha y bed Ha gofaTHy
mpaxcy, a 1867. moHoBo fonasu y ‘hakoso u pagu y amo-
Tel TaMolllber arnoTekapa [4, 17, 18]. Kako cmo Beh Ha-
IJIaCVJIM, @ Ha OCHOBY opopuyuHuX cehama, [Tpukenmajep
je y Cp6ujy molao 1o gMpeKTHOM HaroBopy Ouckyma
Itpocmajepa [5]. bumo my je monybheHo fa anmoTexy or-
Bopu y Herotnny unu BaspeBy, a BapeBo je ogabpao ,,xao
MecTo Hajomke beorpany, amu u CraBonuju® [4, 16].
[Tpnya o gupexkTHOM yTULajy 6uckyna lllrpocmaje-
pa Ha Knayaujes fonasak y Cp6ujy ce He cme opbanu-
TH, Majia je MOIJIa /la HaCTaHe Kao pe3yaTaT HaKHaJHNX
POMaHTMYapPCKIX IPOjyrOC/IOBEHCKIX CTABOBA, A/l Ce
MOpajy pasMOTPUTY U APYIU YTULAjI, KOjU HUCY Y KO-
JIM3MjU ca HaBefieHuM. Morto 61 fja ce IpeTIOCTaBM) Jja
je Ha [TpukenmajepoB monasak 13 ‘haxosa y BapeBo yTu-
11a0 YIpaBO HOBU Ba/beBCKU ¢usukyc Jopan Cubep. Opa
IIPETIIOCTABKa je YTOMMKO peasyHuja ako ce UMajy y BULY
Er0B HeyCIIeNy MOKYIIaj Ia CBOjy IPUPYYHY alloTeKy Ja
rpajiy Ha ynoTpe6y 6e3 aHra)koBarba aloTeKapa, Kao 1
koHTaKTy [IpuKenmajepa ca wianoBuma nopopure Cubep
y ‘haxoBy, o uemy he game 6uTy Buie peun. Y cBakoM
cryyajy, [Tpuxenmajep je y BameBo cTurao nocne Jopana
Cubepa, cpepuaom 1969. ropuse. ITommTo je ca Ba/beBCKOM
OIIIITIHOM IIOCTUTA0 HOTOBOP [ja Ha TOAMHY JjaHa jobuje

‘ DOI: 10.2298/SARH170222101K

Kpuouwejes B.

OecIriaTaH JI0Kas 3a allOTeKy, becIIaTaH CTaH Ha CIIpa-
Ty U3HAJ, Ba/beBCKe ONIITHHE U T0YeTHY MaTepujanHy
MOTHOPY ¥ MMHICTapCTBY YHYTPALIbUX ITOC/IOBA TOJHEO
norpeOHa JOKyMeHTa, 30. jyna 1869. rogyune o610 je pe-
HIembe 10 KOjeM My Ce ,,/laje T03BOMIehe []a MOXKe OTBOPUTH
U Ip>KaTy anoTeKy y Ba/beBy 1moj ycmoBuMa y 3aKOHY 3a
aroTeKe U arloTeKape ¥ HacTaBJIeHMj/IMa 3a CTe IPOIN-
CaHNUM, ca TOM IIPYMEeTOOM Jia IPETXOHO JOTUIHOM Ha-
YeJICTBY TIOKayKe MIMa JIU JOBO/bHO CPEiCTBA 32 OTBapame
amoTeKe U IIoYeM CIIpeMM alloTeKy /la M3BeCTH BIIACT Ja
ce alloTeka Ipe oTBapama KoMucujoM mpernena“ [4]. ITo
Hobujamy oBora peliera, Kiayauje je Ha kpenut, o jenHe
¢upme us Iemrre, Kymyo caB HoTpebaH MHBEHTAp 1 poOy
[5]. Komucujcku mperien, HaIO>KeH HaBeIleHUM pellerbeM,
obaBsbeH je o 3. 1o 5. centeM6pa, a 9. cenreMbpa je Mu-
HUCTAPCTBY IIpeJaT U3BELITAj II0 KOME je KOMICHja pe-
HIM/Ia Jla Ce alloTeKa OffMaxX ITYCTH Y jaBHM Pafl, C TUM IITO
je ’eHOM BJIaCHMKY HaJIOXKEHO Jla MCIIPAaBU CBe yOoueHe
HeJOoCTaTKe, KOjy HUCY OV Of yTHLIaja 3a CIIpaB/baibe
nexoBa. Tako je mpBa Ba/beBCKa arnoTeka GpopManHo Io-
yesa ca pagioM 5. cenrem6bpa 1870, anu mweHo pakTuy-
KO OTBapabe je 6110 3HaTHO paHuje, 4uM je us Ilemre
CTUIA0 HAjOCHOBHMjU VHBeHTap. Meby mokymeHTNMa y
MOpoAMYHOj apxuBy nopopuie ITpukenmajep dyBaH je n
perucTap nasapa, 1o KoMe je IpBY IPUXO7] OCTBaPEH jOLI
27. mapra 1870. rogyuHe U OH je MSHOCKUO IIeT IPOLIA; CY-
TpapaH, 28. Mapra, masap je 61o fieet rpoiua u 18 napa,
a HapeqHor gana 30 rpomra u 16 mapa [5].

BE3E NMPUKEJIMAJEPA N CUBEPA

ITomTo je dpakTUUKy MOYeO ca pajoM Ipe fobujama
dopmanHe nossone, Knayauje IIpukenmajep ce, ga 6u
HAYVMHIO ¥ APYTY KMBOTHO BaKaH KOPAK, TOKOM IIPO-
neha 1870. roguue Bpatno Hakparko y Hakoso. Y ha-
KOBA4yKOj KIbJM3M BeHYaHMX YIMCAH je IOoJaTak ja ce
15. jyHa (10 rperopujanckoM KaneHpapy) 1870. rogune
»pharm Claudius Josf. Prickalmayer® pogom u3 IToxe-
re, a HacTameH y ,Valjevo in Serbia“ Benwao ca ,,Paulina
Brauneis“ 13 haxoBa, nHaue jefHOM Of YWIAHNIIA I€BAYKOT
IpyLITBa Koje je pororpaducao 1864. Jenan ox KymoBa UM
je 6uo np Josefus Sieber [18, 19], mo cBemy cynehu HajcTa-
PYj¥ CUH BaJIIIOBAYKOT [p JocuIa, 6paT Ba/beBCKOT TeKapa
JoBana. Kao yrneman hakosuanus, fp Jocui je 610 kym
Ha BeHYamwy MHOTIUX cyrpabaHa, anu o csemy cypehn,
0BO MY je 6110 OC/Ie e KyMCTBO, 6yayhnu fa je ympo
HeIIyH Mecell 1 110 KacHuje — 28. jyna 1870 (1o rpero-
pujaHckoM KaneHgapy) [20].

Ca ITaynnanzuM fronackoM y Bameso 1870. mana ha-
KOoBauKa KojIoHuja y Bapouy Ha Kony6apu je ysehana
U uMaia je et npepcraBHuka. [lopen Josana Cubepa
n Knaynuja Ilpukenmajepa, jom Tokom 1869. rogune y
BapeBo je n3 hakoBa CTUITIA U jOLI jefiHA Of fieBOjaKa ca
KnaynnjeBux dotorpaduja, Ema Cubep. Ona je 6una Jo-
BaHOBa Oparannia, hepka KiaynujeBor BeHuaHor Kyma
np Jocuma. A kako cmo Beh Bupgenn, ca EMom mnn 3a toom
(?) y Bameso je cturao u Hypo Kosapan. Ha ocHoBy nn-
¢dbopmanuja 3 Monbe 3a oTBapame IpUBaTHe I'MMHa3Mje
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ox centeMbpa 1969, a norom u Monbe 3a 3anocneme y
Ip>XKaBHY TMMHA3Wjy Y OCHMBamY, Koje cy ynyhene Mu-
HUCTAPCTBY IPOCBETE U LPKBEHUX flea y anpuiay 1870.
roguHe, Kosapai je y BabeBo fjo1mao moueTkoM aBrycra
1869 [21]. ITowTo cy peTXORHO 060je eIy Y IpaBo-
cnaBHY Bepy, Hypo 1 Ema cy ce 2. okto6pa 1869. BeHuamm
y BaJbeBCKOj IpKBH [22].

Janac je Temko yrBpputy ja i ¢y Ema n ‘Bypo sancra
CTUITIM UCTOBpeMeHo y beorpaj, ma Bameso, Kaxo je To
Ipe jepHora Beka 3abenexxuo /by6omup Ilasmosuh, nmm
je ucTuMHa HewTO Apyraunja. PeasHa je u nmpermocTaBKa
mia je oran ap Jocun cBojy hepky Emy mocmao ganexo op
Hakosa, y BaspeBo, koj1 cBora 6para JoBaHa, fia je CKITOHI
ox adepe Koja je n36mIa 360r He03BObEHE JbYOABM ca
KaTONMMYKMM CBeIITeHNKOM Hypowm, a f1a je OH KpeHyo 3a
1BOoM. CyMIby Y IeTMMUYHY HETIOY3[JaHOCT XPOHMYIAPCKIX
6ene>xaka Oyfy BUIIe HETAYHMX UMIbeHMIIA Koje TaBro-
Buh nsHocu: ma cy ce Ema u hypa saBonenn y IToxesn
(sic!), rne je wen otay Ilasne (sic!) 6uo amotexap (sic!), a
ma je y BameBy Emy mpuxsatno crpun Cresas (sic!) [6].
[Momumame [Toxxere, ymecto ‘hakoBa, BepoBaTHO je ycio-
BJ/beHO casHameM Ja je Knayauje [Ipuxenamajep pogom us
TOT CJTABOHCKOT MeCTa, U CTapy XpPOHUYAPH CY IIOTPELTHO
u fpyra foraharma nosesana 3a [IpukenMajepa Be3uBamu
3a BErOBO POJHO MeCTO, He 3Hajyhmu fia je cBOjy amore-
KapcKy Kapujepy 3arno4eo y ‘hakoBy u fja cy MHOTa fla/ba
flelllaBaiba Be3aHa 3a MECTO IeroBOT Pajia, a He MeCTO
pobema. Tako cy u pororpaduje hakoBaukor nmesayxor
IpYIITBa, Ha KojuMa ce Hanmase 1 Knaynuje n merosa 6y-
nyha cynpyra ITaynusa, xao u Ema, morpenrto nornucase:
»AMaTepcka nosopuinHa Tpyma u3 CrnaBoncke IToxxere®
[4]. A na je Ema HeocniopHo hepka hakosaukor gokro-
pa Jocuma, a He HEKAKBOT IOXKEIIKOT anoTekapa Ilasna,
cBefioue M 3aINCH M3 KIbITe KpIITeHnX y Hhakosy 1842
[23], kao 1 U3 KUTre BeHYaHUX y Bapey [22]. A mTo ce
TU4e TOMUbamkba NMeHa CTeBaH, TO 0TBapa notpedy 3a
MOIATHUM UCTPAKUBAUMA.

[OKTOP CTEBAH CUBEP

Hoxrtop Jocun Cubep ns hHakosa je nMao meTopo fpele
- hepxe Emy (1842-1919), Mapujy (1855-1945) u I'ycry
(1852/3-1936) u cunose Jocuma (1844-1920) u CreBa-
Ha (1848-1903) [10]. CreBan Cubep (Cnuka 2) 3aucra je
pourao y Cpoujy, y Ba/beBCKY Kpaj, a/iil KaCHHje, IIOLITO
ce mwerosa cectpa Ema Beh ymama 3a Hypy. On ce y Ba/bes-
CKOM KPajy 3aJp>Ka0 3HaTHO Jy>Ke Off CTpUIIa JoBaHa I OcC-
TaBJO je BUIIE TPara O CBOM JI€/IOBambY, TaKo J1a je Ber0BO
uMe O1JI0 TTO3HATHje Off JOBaHOBOL, Ca KOjUM je 3aMerbeH
y cehamnma xpoHmJapa.

Kao u meros fiefia, oran u ctpudesy, n CreBaH je 61o
nexap. V13 mwerose KOHAYNUT MucTe ce Buy aa je y Cpoujy
pourao 24. jyna 1872. rogune, Kaga je uMao 24 roguue, 110
cBeMy cyaehy HemocpenHO 10 3aBpIIEHNM CTYAUjaMa y
beuy [24]. Y To BpeMme je mweros 3eT hypo 6mo mpodecop
Ba/beBCKe TMMHa3Mje, a CTPUIL JOBaH aKTVBHU (QU3NKYC
U ynpaBHUK 6onmHMIe Y BasbeBy, Tako ma cy BepoBaTHO
nocpenosam fia CreBaH 061je MecTo nekapa TaMHaB-
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Cnuka 2. CreBaH Cubep, y cpefbumM roguHama (BnacHuwWTBo ap hopha
Cunbepa, beorpag)

Figure 2. Stevan Sieber as a middle-aged man (property of Dr. Dorde
Sieber, Belgrade)

ckor cpesa BapeBckor okpyra, ca cemmiuTeM y Y6y. Tokom
CPIICKO-TYPCKMX paToBa 1876-78. 610 je me¢ pesepBHe
6omHume n amorekap y JIosHUIM, a TOTOM KOMaHAUP
CaHMTETCKOT ofie/berba BabeBcke Opuraje, monupane
IIPBO Ha JaBopy, ma 'y Yxuny u Yauxy. Maja 1874. rogune
HETOBO MIMe je yIucaHo Mehy mmijmMa Koja ¢y HOBYaHO
IIOMOITIa YOCKO YNUTAJIMIITE, a ¥ aBrycTy 1884. naposao
je akoB pakmje BojHunama Ileror nyka Kpama Munana,
Koju ¢y koHaunau y Y6y [3]. Kacunje, y Cpricko-6yrap-
cKoM paty 1885. ropuHe ca YMHOM PE3epBHOI KalleTaHa
1. x7mace y4yecTBOBao je y 6uun Ha CIMBHNUIM, Y cacTa-
By CaHUTeTCKe yeTe JIpuHCKe AMBM3Mje U 360T MCKasa-
He XpabpocCTy 1 MOXPTBOBamwa HapenHe 1886. roguHe
OJIZIMKOBAH je OPAEeHOM ,, [aKOBCKM KPCT® IeTora pefia
ca maueBuMa [25]. Te ropguHe je, mocie YeTpHAECT rOLU-
Ha CTy>K0oBama y YOy, HallyCTIO Ba/beBCKY KPaj. JeiHO
BpeMe je paifio Kao CPECKM JieKap y 3ajedapy, IIOTOM Kao
OoKkpy>xHU ¢usukyc y Jaroguuu, Kpamesy u Ilapahuny.
ITensuonucas je 1901. rogmue [26], moce 4era je HacTa-
BJO NPUBATHY NPAKCY Yy AJIEKCUHILY, Ie je 1 ympo 17.
HoBeM6pa 1903 [10].

Pacmonoxusu nogaun o Cnbepuma y Cpbuju mo-
TBPDYjy M3HeTY Te3y 0 acuMMIaluju JOCe/beHNKa Y HOBY
cpenuny. 3abernexxeHo je fia je 11. aBrycra 1882. np CreBan
THOJIO’KUO 3aK/IETBY Y ,,CPIICKO CaXXMUTEIbCTBO ', TIPK YeMy
cy mpxaBrpaHcTBO Cpbuje mobuite u werosa cympyra Afe-
na i hepka Jenena [3], a npema nopoanyunm cehamuma
mocie Tora je npeyseo cnaBy Cserora CreBana [10]. Ca
Agpernowm, hepkom ocujeuxor Tprosua ®ynepa, CreBas je
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MMao BUILe Jielje. JeflaH off CMHOBA, a KOj! je HaCTaBMO
JIeKapCKM 03uB, 6uo je np Hophe Cubep (1885-1968).
Om je poben y Y6y, rumuasujy je yuano y Kparyjesiy un
beorpapny, a MeIMLIMHY je, K0 BOjHM IUTOMALI, CTYAUPAO
y Ipany ox 1905. mo 1911. roguHne. Y 4MH CAaHUTETCKOT
HOpY4YHMKa je pousBeneH 1912. Tokom 6ankaHCKMX pa-
ToBa 1912/13. 6mo0 je mexap MopaBcke Opuraje, 3aTuM
[Tpumopckor ofpesia geTaloBaHor y An6anujy u crai-
He BOjHe 6onHune y Cxomnby. ITorom, 1913/14. 6uo je
rapan3onu ekap y Hosowm Ilazapy n Ypomesiy. Tokom
Benukor para npso je 6uo nekap npu lllymapgujckoj, a
Ha ConyHckoM ¢poHTy npu Mopasckoj nuusuju. V3
paroBa je n3amrao y unHy Majopa. ITocie ocno6ohema
6110 je ynpaBHUK BojHe 6onHuIe y CyboTuny, rma HoToM
y beorpany y xpameBoj rapgu. 3atum je paguo y Canu-
TETCKOM Ofie/belby MUHICTAapCTBa BOjCKe I MOPHApHIe
u Kao pedepenT canurera II Apmujcke obnactu y Ca-
pajeBy. On Mapra 1939. ropuHe je 6puragHu reHepan u
ynpaBHUK Bojnoxurujenckor sasoga y beorpany, rae je
1942. nensuoHucan oy cTpane Bnage Munana Henuha.
ITocrne para ce y beorpany 6aBuo mpuBaTHOM IIPaKkcoM
(10, 27, 28]. Hberos cuH, Takobhe goktop, Hophe Cubep
(1930-2017), crienujamucTa rpysHe XUPYypruje, OCHUBAY
U IPBU YIPaBHMUK BPOHXO/IOMIKOT 11 aHTMOJIOLIKOT Off-
cexa XUpPypIUIKOT ofie/berba VIHCTUTYTa 3a TyOepKyno3y
U jefilaH off yTeMesbMBavya [pysHOr XMPYPIIKOT IIeHTpa y
Kupenauku (JInbuja), 5o cBoje HeflaBHe CMPTH >KUBEO je
y beorpany, 1 myHO HaM je IOMOTao y MPUIIPEeMI OBOTa
paga. [10].

3AKJ/bYYAK

Anorexap Knayznuje ITpukenmajep (1837-1913) 1 matpon
xupypruje Joan Cubep (1819-1875) umanu cy Beoma 3a-
Ha)keHY Y/IOTy y pa3Bojy 3fipaBcTBeHe Cyx6e y Bajbesy.
ITpBu Kao OCHMBAY I BIACHMK IIPBE Ba/beBCKE AIIOTEKE,
a IPYTU Kao IIPBU CTAJHUjU YIPABHUK TEK OCHOBAHE
6onuuue. M jenan u gpyru cy y Cp6mjy gomnm us Cra-
BOHIje, Koja je Taga 6uia feo Xa636ypiike MOHapxuje,
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Kpuouwejes B.

Kao IIpefCTaBHNULM CBOjeBpCHe 0Opa3oBaHe eKOHOMCKE
eMurpalyje Koja, penasehn us paspujeHe gp>xaBe ca ja-
KOM KOHKYPEHLIMjOM Y Ap>KaBy Y Pa3Bojy 06e3 HOBOBHO
00pa3soBaHNX KaipoBa, IPOHaIa3) Ha4yyH 3a yCIellaH
pasBoj Kapujepe. JoBan Cubep je y Cpbujy cturao 1852.
rofuHe, a y Babepo kpajem 1868. nnu nmoyerkom 1869.
Vaxo Ha OCHOBY HIDKeT MeJVUIIMHCKOT 00pa3oBamba, ca
CTaTyCOM IIaTPOHA XUPYPIHje, Huje popmMamHo MOrao ja
Hobuje paflHO MeCTO OKPYXXHOT pU3MKyca U yIpaBHMUKA
TEeK OCHOBaHe Ba/beBCKe OOJIHNIIE, OH je, 300T HeocTaTKa
KaJIpoBa ca BUIIUM 00pa3oBameM, UK pacropebhen Ha
Ty PyHKuujy. Kaxo je y To BpeMe y BameBy 611a akTyemHa
HoTpara 3a papMaliey ToM Koju 611 OTBOPMO IIPBY allOTEKY,
1o ceeMy cyzehu je ynpaso JoBaH uMao 3Ha4ajHY yIory
Ia cpefuHOM 1869. roguHe y Bapou Ha Kony6apu gobe n
magy Maructap dapmanyje Knaynuje [Tpukenmajep, koju
je Kao IoYeTHUK panyuo y Tyhoj anorenu y Hakosy, rae ce
npyxuo ca Emom, hepkom JoBanosor 6para ap Jocuna
Cubepa, xoju he my y majy 1870. rogune 6uTu 1 KyMm Ha
BeHYamy. YOp30, y neto 1869, cknamajyhu ce op cpamore
u3asBaHe /byb6aBHOM adepoM, Kofi JoBaHa y Bameso fo-
nas3y u EMa, a 3a oM (11 ca 1oM) U M3aOpaHMK HeHOT
cpua, katonnuky ceemreHrK Hypo Kosapamn,. [la je Cp-
6uja Tora BpeMeHa 61Ia IOTOIHO T/IO 3a Pa3Boj Kapujepe
yKasyje U 4MbeHNIIA 1a y Ba/beBCKM Kpaj 1872. rognne
ponasy u EmuH 6par, tex pummomupanu gp Cresan Cu-
6ep (1848-1903), 3amocnuBIim ce Kao nekap TaMHaBCKOT
cpesa, gena BapeBckor okpyra ca ceguireM y Yoy. [Ip
CreBaH je 6110 OTal] CAaHUTETCKOT Ir'eHepasa Bojcke Kpape-
BuHe Jyrocnasuje op Hopha Cnbepa (1885-1968), a nena
6eorpaficKor IpyLHOT XUpypra, Takohe foxropa, Hopha
Cubepa (1930-2017).
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Valjevo’s medical doctor Jovan Siber and pharmacist Klaudije Prikelmajer
— A historical illustration of the role of immigrants from Slavonia in the

development of health care in Serbia

Vladimir Krivosejev
National Museum of Valjevo, Serbia

SUMMARY

In a short period of the late 1860s, three significant new institu-
tions were founded in Valjevo: the hospital (1867), the grammar
school (1869) and the pharmacy (1870). In the early stages of
development of all three institutions, a big role was played by
immigrants from Slavonia: medical doctor Jovan Sieber, phar-
macist Klaudije Prikelmajer, and professor Buro Kozarac.

This paper aims to clarify the connections between these indi-
viduals that caused their relocation from the territories of the
Habsburg Monarchy to Serbia and Valjevo, as well as to resolve
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the confusion caused by imprecise family memories and writ-
ten chronicles that have been collected. Moreover, this paper
additionally focuses on the origins of the Sieber family, which
included Jovan Sieber, and the later arrival of other members
of the family to Valjevo. Another member of the family was
Jovan's nephew Dr. Stevan Sieber, father of Dr. Dorde Sieber,
who went on to become a general in the Medical Corps of the
Royal Yugoslav Army.

Keywords: history of medicine; 19th century; medicine; sur-
gery; Serbia

www.srpskiarhiv.rs



MpummbeHo « Received:
May 3,2017

MpuxsaheHo « Accepted:
May 5, 2017

Online first: May 9, 2017

DOI: https://doi.org/10.2298/SARH170503111I

UDC: 616.411-003.4-089

IN MEMORIAM

Bogdan Boskovic (1931-2017)

Bogdan Boskovi¢ je roden 17. septembra 1931.
godine u malom selu Konjuh sme$tenom dva-
desetak kilometara severozapadno od Kru-
$evca, Rasinski okrug. Zahvaljujuci svojoj
sposobnosti, upornosti, kreativnosti, dobrim
uciteljima i pogodnim radnim uslovima uspeo
je da zavrsi dva fakulteta (farmaceutski i medi-
cinski), odbrani doktorsku disertaciju, postane
vrhunski stru¢njak, izuzetno plodan nau¢nik-
toksikolog i veliki ucitelj mladim istraziva¢ima.

Prakti¢no ne prestajuci da radi, umro je 5.
aprila 2017.

Cilj ovog ¢lanka je da se prikaze razvoj tog
talentovanog stru¢njaka, njegov lik i veliki na-
u¢no-edukativan doprinos.

Od seoskog decaka do naucnika

Bogdan je u vreme Drugog svetskog rata sticao
osnovno obrazovanje, a zatim je u oslobodenoj
zemlji pohadao gimnaziju (Krusevac, 1946-
1950). Od 1950. godine je kao vojni stipendista
studirao farmaciju na Univerzitetu u Zagrebu.
Po zavrsetku studija, 1956. godine, rasporeden
je u sanitetsku vojnu sluzbu, a dve godine ka-
snije postao je specijalizant iz toksikologije boj-
nih otrova i radio u Vojnosanitetskom zavodu
(VSZ, Sarajevo), gde je saradivao u istrazivanji-
ma s poznatim profesorom farmakologije Pa-
vao Sternom. Uskoro potom Bogkovi¢ postaje
student medicine uz rad. (Medicinski fakultet
u Sarajevu je u to vreme podsticao asistente
raznih predmeta, ako nisu lekari, da studiraju
medicinu. Tako se i saradnik profesora Sterna
odlucio za dodatno studiranje.)

Vredna je opisa akademska atmosfera na In-
stitutu za farmakologiju koju je formirao pro-
fesor Stern. Kada je posle rata, 1946. godine,
trebalo obnoviti u ratnim godinama osnovan
Medicinski fakultet u Sarajevu, ukazom vlade
FNR]J mladi nastavnici iz Zagreba i Beograda
su presli u Sarajevo, prakti¢no na sve predmete.
Profesor Stern je bio jedan od pridoslica. On je

._'.\f“ ‘.‘LI;":"‘"

ve¢ bio istaknuti farmakolog-istrazivac, koji je
u Zagrebu usko saradivao s hemi¢arem Vladi-
mirom Prelogom (rodenom u Sarajevu), koji je
kasnije, na poziv nobelovca Leopolda Ruzicke
otidao u Svajcarsku, gde se stru¢no afirmisao
i 1975. godine dobio Nobelovu nagradu. Pod
vodstvom profesora Sterna u Sarajevu se razvila
farmakoloska $kola, u kojoj su radili zaposleni
lekari, biohemicari i biolozi, kao i mnogi sarad-
nici s drugih instituta ili katedri Medicinskog
fakulteta i Univerziteta u Sarajevu i gostuju-
¢i istrazivadi iz mnogih gradova Jugoslavije i
inostranstva. Da bi istrazivanja Sternovih sa-
radnika bila §to uspesnija, on je svoje asistente
podsticao da odlaze na duze usavr$avanje u
poznate svetske laboratorije. Tako je Seid Hu-
kovi¢ proveo dve godine u Engleskoj i jednu u
Zapadnoj Nemackoj, Dobrila Ratkovi¢ i Du-
bravka Potkonjak po dve godine u Engleskoj
i Rajko Igi¢ dve godine u SAD. Ime profeso-
ra Sterna je zabelezeno medu pronalaza¢ima
antihistaminika (Kuschinsky G, Liillmann H,
Mohr K. Kurzes Lerbuch der Pharmakologie
und Toxicologie. Stuttgart, Georg Thieme Ver-
lag, 1993), a i po tome §to je bio organizator
Prvog simpozijuma o supstanci P (Slika 1). Na
tom simpozijumu je ucestvovao i njegov naucni
saradnik Bogdan Boskovic.

Sposoban, vredan i savr§eno organizovan,
mladi Bogdan Boskovi¢ imao je u sarajevskom
miljeu podsticaje koji su omogucili da sa sarad-
nicima publikuje brojne istrazivacke radove iz
farmakologije i toksikologije. Sa profesorom
Sternom je, prema bazi podataka Medline,
objavio 14 radova u domacim i stranim ¢aso-
pisima, a Bogkovicevi koautori, pored Sterna,
iz sarajevskog perioda su M. Dezeli¢, B. Niko-
lin, S. Hadzovi¢, H. Krnjevi¢, D. Potkonjak, Z.
Popovi¢, E. Basagi¢, R. Przi¢ i M. Ciglar. Ve¢
broj ovih imena ukazuje na Siroku saradnju sa
istraziva¢ima koju ¢e Bogdan odlaskom u Beo-
grad toliko prosiriti da je u njegovoj generaciji
tesko mu nadi para, bilo gde u nasoj (bivsoj i
sadasnjoj) zemlji.



Bogdan Boskovic¢ (1931-2017)
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Slika 1. Fotografija ucesnika Prvog simpozijuma o supstanci P, na kojoj je i Bogdan Boskovi¢. Uesnici su bili naucna elita tog doba: Marta Fogt,
G. Cetler, D. Beleslin, V. Varagic, B. Pernau, K. Lisak, S. Hukovi¢, F. Lembek, B. Radmanovi¢, M. Milosevi¢, U. S. fon Ojler (stoji treci s desne strane),
P. Stern (stoji Sesti s desne strane). Tre¢i sa leve strane stoji Bogdan Boskovi¢. Ovaj (jedno vreme zagubljen) snimak nacinio je ser Dzon Henri
Gadam, koji je zajedno s Ulfom Svanteom fon Ojlerom otkrio supstancu P, a Pavao Stern je sa svojom ekipom vodio veoma vazna istrazivanja o
toj novootkrivenoj supstanci. Fon Ojler je 1970. godine dobio Nobelovu nagradu za otkric¢e da je noradrenalin neurotransmiter u adrenergickom

nervnom sistemu. Fon Ojlerovo uce$ce na simpozijumu u Sarajevu olaksalo je njegove posete Beogradu (1968) i Tuzli (1982).

Rad u Vojnotehnickom institutu i Vojnomedicinskoj
akademiji u Beogradu

U jesen 1963. godine bio sam student u prvoj generaciji
postdiplomaca na Medicinskom fakulteta u Sarajevu. Te
studije je organizivao i vodio profesor Stern. Tada sam
upoznao Bogdana Boskovica, koji je povremeno dolazio
na Institut za farmakologiju, gde bi se kratko zadrzavao,
samo da obavi nuzne dogovore. Uvek je bio vedar, dobro
raspolozen i sa svima ljubazan. Naredne godine je odbra-
nio doktorsku disertaciju, a 1968. godine je zavrsio stu-
dije medicine; u to vreme sam bio asistent na predmetu
Farmakologija i toksikologija. Njegov definitivni odlazak
bio je za sve na Institutu za farmakologiju gubitak, ali je
prelazak u Beograd bila velika prilika i podsticaj za njegove
nove izazove.

Boskovic je 1964. i 1969. godine bio na $estomese¢nim
usavrdavanjima iz farmakologije u Engleskoj (Kembridz i
London). U Beogradu je radio u Vojnotehnickom institutu
(VTI), gde su pod njegovim rukovodstvom istrazivani me-
hanizami dejstva bojnih otrova (cijanidi, plikavci, nervni
otrovi) i traZeni efikasni antidoti i sredstava za zaSitu od tih
otrova. Takode su ispitivane mogucnosti zastite od $tetnih
uticaja raznih bioloskih agenasa, uklju¢ujuci pronalazenje
hemijskih radioprotektora kojima se sprecava ili ublazava
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radijaciona bolest. Rezultate tih istrazivanja Boskovi¢ je
sa saradnicima publikovao u eminentnim medunarodnim
¢asopisima, §to je dopinelo da se nasa vojna toksikologija
nade u svetskom vrhu. Zato se medu vojnim toksikolo-
zima na medunarodnim stru¢nim skupovima cesto ¢ula
re¢ o Beogradskoj toksikoloskoj $koli. Bogdan Boskovi¢ je
objavio ukupno vise od 400 nau¢nih i stru¢nih radova, a
vaznije publikacije su mu citirane preko 750 puta. Najcesce
je citiran njegov rad ,,Prophylaxis and Treatment of PAM-
2 Cl, HI-6, and HGG-12 in soman and tabun poisoning®
(112 puta), publikovan u Fundamental and Applied Toxi-
cology (1984; 4:5106-15).

U SAD, Velikoj Britaniji i na Sest medunarodnih skupo-
va iz toksikologije i farmakologije Boskovi¢ je drzao pre-
davanja po pozivu. Bio je ¢lan Srpskog lekarskog drustva
i drustava farmakologa, toksikologa i farmaceuta u zemlji.
U 1971. godini izabran je za ¢lana Britanskog farmakolos-
kog drustva, a 1996. godine za ¢lana Nemackog drustva
za farmakologiju i toksikologiju. U vojsci bivse Jugoslavije
obavljao je vazne funkcije u Savetu za naucni rad, a bio je
¢lan i predsednik komisije za nauc¢noistrazivacki rad na-
stavno-nauc¢nog ve¢a Vojnomedicinske akademije (VMA).
U vojnoj hijerarhiji je od sanitetskog kapetana dosegao
¢in pukovnika.
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Nastavnik i mentor

Na VMA, Boskovi¢ je na predmetu Farmakologija biran
u zvanje docent (1972. godine), vanredni profesor (1976.
godine) i redovni profesor (1981. godine). Na Medicin-
skom fakultetu u Tuzli bio je od 1986. do 1990. godine
profesor na poslediplomskim studijama, a od 1998. godine
predavao je (kao gostujuci profesor) farmakologiju i toksi-
kologiju na Medicinskom fakultetu u Fo¢i. On nije svoju
istrazivacku aktivnost i nastavnicki rad usmeravao samo
na kadrove VTI i VMA, nau¢na istrazivanja je obavljao s
velikim brojem istrazivaca Sirom zemlje. Tako je u Tuzli
podstakao istrazivanje iz svoje oblasti i ti su rezultati kasni-
je publikovani (Effect of soman and quinalphos on diuresis
and urinary kallikrein excretion. Yugoslav Physiol Pharma-
col Acta 1991; 26:315-9). Pored toga, u Tuzli je intenzivno
saradivao s jednim tadas$njim postdiplomcem. Celoku-
pna Bogkovic¢eva edukativna aktivnost jasno se uocava iz
ovih jednostavnih statistickih podataka: bio je mentor ili
komentor u 68 doktorskih disertacija i u 52 magistarska
rada. Pored toga, saradivao je u istrazivanjima s mladim
kolegama $irom zemlje.

Epilog

Kada procenjujemo najvazniji doprinos profesora Bosko-
vi¢a, mogli bismo tvrditi da je njegova edukativna delat-
nost najvaznija. On je doprineo $irenju i razvoju naucnih
istrazivanja u na$im krajevima, uklju¢uju¢i Beograd, Novi
Sad, Zagreb, Ni§, Sarajevo, Tuzlu, Rijeku i Pristinu. Njegovo
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celokupno delo i $iroka nau¢na saradnja podizali su nas
ugled u svetu, koji nam nije uvek naklonjen. Boskovi¢ je,
zajedno s nekolicinom drugih daka profesora Sterna, na-
stavio delo tog velikog istrazivaca i ucitelja, ali i drugih na-
$ih velikana, poput Milana Jovanovi¢a-Batuta, Ivana Daje,
Milutina Milankovi¢a, Andrije Stampara, Draga Perovica,
Branka Sljivica, Aleksandra Sabovljeva, Nikse Algretija,
Jelene Krmpoti¢-Nemanié, Grujice Zarkovica i drugih.
Neki Boskovicevi daci su ve¢ posli stopama svog ucitelja.

Vredi istaci vaznost Sirenja nauke i kvalitetnog visokog
$kolstva u zemljama koje su zbog specijalnih istorijskih
razloga bile u zaostatku, da bi se velikim koracima islo na-
pred. Detalji o savetima profesora Sterna i drugih nau¢nika
mogu se naci u tekstu posve¢enom mladim istrazivacima
koji je objavio ¢asopis Galaksija nova (http://galaksijanova.
rs/mladom-istrazivacu/). Medutim, ne mogu samo vrhun-
ski istrazivaci svojim ugledom, znanjem, radom i dostignu-
¢ima doprinositi razvoju nauke u zemlji. Politi¢ari i pri-
vrednici koji vode zemlju treba da shvate vaznost bazi¢nih
i primenjenih nauka za napredak zemlje i da materijalno
podsti¢u razvoj te delatnosti. Udruzenim snagama nauc-
nika i drustvene zajednice dolazi do prosperiteta zemalja
koje ne poseduju obilje prirodnih bogatstava (nafta, gas,
rude i drugi prirodni izvori). Ako nam razvoj nauke po-
stane primarni cilj, jednog dana ¢emo liciti na Svajcarsku.
Bogdan Bogkovi¢ je dao svoj doprinos.

Rajko Igi¢

Bolnica ,,Dzon Stroger® okruga Kuk,
Odeljenje za anesteziologiju i terapiju bola,
Cikago, Ilinois, Amerika
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NMUCMO YPEOHUKY / LETTER TO THE EDITOR

UcTopuja meguumHe: y yemy je npobnem

[TomroBanu ypegHnye,

Panyje me mito cy y CprickoM apxusy o6ja-
BJbeHa JIBa BeoMa KBaJMTEeTHA pajia 13 UCTO-
puje MepumHe. OHM ce MOTY TTOCMATpaTy U
Kao peIrrpe3eHTH [iBa OCHOBHA ITpaBIla y U3yda-
Bamy OBe HayuyHe obOnactu. IIpsu pan - IIpsa
unanupana pecexyuja jetpe y Cpouju [1] n3
o6acTu je ucTopuje MefUIMHE Y y>KeM 3Ha-
Jerwy (MCTOpMja MeUILIMHCKe TeOpHje U IpaK-
ce). lpyru, nop HacnoBoM Bamwescku nexap Jo-
san Cubep u aiiotiiexap Knayguje Ilpuxenmajep
- UCTHOPUjCKA CKULA O YZI03U JOCe/beHUKA U3
Cnasonuje Ha paseoj sgpascitiea y Cpouju [2],
13 0671aCTH je UCTOPMje 3TPABCTBEHE KYNTYPe,
HEOZIBOjUBe Off MCTOPUjCKOT, OIIITEr KyITyp-
HOT, COIIVja/THOT, TIOTUTUYKOT I eKOHOMCKOT
KOHTEKCTa pa3Boja jefjHe JPYIITBEHE 3ajefl-
Hute. PagoBu gonase ,,y o6pu yac”, kako je
rosopuo Josan [launh (1854-1924), gyroro-
muimy ypegHuk Cpiickot apxusa v Hapogrot
3gpasma, ¥ Kao OCHOBA 33 PasMaTparbe Mojefu-
HIUX ITpo67IeMa y 06/1acTi MICTOpYje MefUILIHE
KOjU Ce TUYY HbeHe IPOIIIOCTH, CaflallllbOCTI
n 6ynyhHOCTN].

Op cBOT yTeMe/bera Kao aKajjeMcKe JIuc-
yumnHe (npso y Hemauxoj, y 18. Bexy), uc-
TOpMja MeJyIIMHE je YecTo Oua (1 jour yBek
jecTe) MpefMeT KPUTUYKNUX pasMaTpama y
TIOTTIEY CBPCUCXOIHOCTY (IIPBEHCTBEHO Y KY-
PUMKYTyMMMa CTYAYja MeAVIIMHCKNX HayKa),
IpaBalla ICTPaKMBakba I TYMaderha, I, KOHad-
HO, ,, IPUIATHOCTU  (MEIVILIMHCKYIM VI XyMa-
HYCTUYKVM 1 IPYIITBEHVM HayKaMa, OTHOCHO
npodecroHamMMa y UCTUM o61acTuma). AKo
611, y HajIIMpOj IepUOAU3aLNjyl, lbeHa MHCTHU-
TYIVIOHAIM3aIMja TIpefCTaB/bana pBy dasy
pasBoja, cinepeha 6u 611a 03HaUeHa I0jaBOM
HOBe TTapajyrye — APyLITBeHe VICTOPHje Mefi-
LIHE, KOjy je TpupieceTux ropuua 20. BeKa 1po-
MoBucao Xenpu Curepuct (Henry E. Sigerist,
1891-1957). Curepucr je UCTOpUjy MEIMIVIHE,
IO Tafia TPAAULIMOHAHO ,,JIeKapCKy  0671acT,
II0BE3a0 Ca IPYITBEHOM UCTOPUjOM U CTa-
BIO je Y GYHKIM)jy counjanHe Mepuune [3],
uctuayhm ma ucropuja MegMIMHe Hje CaMO
»VICTOPHUja BeTMKUX JBYAV V1 BETMKNUX Mpeja“
Beh 1 ,ucTOpUja YoBeKa y 3apaBby 1 6orne-
ctu’. ,Mu 3HaMO MHOTO O VICTOPMjH BETMKIX
MeVILIMHCKYX oTKpuha®, ucTuiao je, ,,anmu sHa-

MO BpJIO MajIO O TOMe /la JIX Cy M Ha KOTa OHa
6ua npuMemeHa“ [4]. Ykasusao je, Takobe, Ha
HOTpeby MOBe3Bamba VICTOPHjCKO-MeINIIVIH-
CKMX TeMa ca TI0jaBaMa Koje YTUYY Ha JbY/CKO
3apaBbe y caBpeMeHoM f1060y. Curepucrose
CMepHUIe, Koje Cy Yy IIPBO BpeMe IIpUXBaTu-
7V ManmoOpojHM CIefOeHNIN, 3aXKIBee CY Y
Behoj Mepy Tek ceaMieceTuX 1 ocaMaeceTnx
TOIMHA, ¥ TO YITTABHOM Y 3eM/baMa 3allaJiHOT
csera. [llnpeme ncTpa>kuBayKor OKBIpPa MHMI-
LMpasIo je IIMperhe HayIHMX 3ajeHIULa Koje Cy
moyesie fla OKyIUbajy CTPy4YbaKe pasIMIuTUX
npodecuja — ucropmyape, COLUOIOTE, AHTPO-
nosore, femorpade, punozode, duonore...
Oy moyeTHe MYITUAMCIUIIIMHAPHOCTH, pas-
MeHe 1Jieja, 3Harba 1 MICKYCTaBa BOJUIE Cy Ka
yCBajary MHTEPAMCIMIUIMHAPHOL IPUCTYTIA Y
IpoydJaBamy mpobema.

Vsy4aBame rcTopuje Meguuyte y Cpouju
uMa TPaJUINjy AyTy TOTOBO jeflaH 1 IO BeK.
ITo peny ocHMBama, IPBU ,LEHTAp " 3a MCTO-
pujy MepunuHe 6110 je MefMKO-UCTOPUjCKU
Mmysej LlenTpanHor xurujeHckor sapoga (1937-
1945/46); npyru je 6una Cekiyja 3a UCTOPU]Y
mepyumze CJIII (1950); tpehn — Cekuuja 3a
UCTOPUjYy MefMLIMHe, papMalyje 1 BeTepu-
HapctBa CAH (1955-1961); yeTBpTHU — JyTO-
C/IOBEHCKO APYIITBO 33 MCTOPUjy MELUIIHE,
¢dapmanyje u Berepune (1955, npenMeHOBaHO
1962. rogune y Hay4Ho gpymTBo 3a UICTOPU)Y
3[IpaBCTBeHe KY/NType JyrocnaBsuje, a 1977.y
Capes HayYHUX JPYIITaBa 32 UICTOPHUjY 3/[paB-
cTBeHe KynType Jyrocnabuje. Cexijuje oBor
npywrBa — Cexuuja CAII Bojsopune (1964)
u Cexkuyja CP Cpb6uje (1965), mocrane cy 1977.
Hay4Ha JpyLITBa y OKBUPY caBe3HOr — Hayuyno
APYIITBO 3a UCTOPHU)Y 3paBCTBEHE KYAType
Cpb6uje (axtuBHO Ko 1991) n Hayuno gpymTBo
3a UCTOPM]y 37paBCTBeHe KynType Bojsopune
(akTUBHO 1 FaHac).

VzyuaBamwe nucTopuje MefuiuHe je Hene-
JKIJIO YCIIOHE Y MepUOoAMMa OPIraHU30BaHOT
pana, moce6HO y Apyroj nmonosuuu 20. Beka,
KaJia je Hajimpy HayuHu popym 6mno Hayuno
APYIITBO 3a UCTOPHU)Y 3 paBCTBEHE KYAType
Jyrocnasuje. Ilopen MepuimHcKuX mpogecu-
OHarmara, y JIpymTBy cy 6miu akTUBHY VC-
TOPUYAPY, €THONIO3M, apXe0no3M, Gpumonosn
u 6MbIMOTeKapy, a Cy UCTPAKMBAYKE TeMe
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6une pasnomuke. OHe cy, mehyTum, y Behoj mepu ocrane
Tpagyumonante (poxycupane Ha 6uorpaduje BenKaHa 1
Pa3Boj 3TPaBCTBEHMX ycTaHOBA). CpeMHOM Ie3aeceTux
TOfIMHA, O TpO6IeMyMa N3yJaBarba NCTOpHUje MeUIINHE ¥
Jyrocnasuju mncao je 3penxo Jlesuran (1914-1999), mpo-
¢decop ucropuje MepuiHe Ha MefuHCcKOM dakyre-
Ty y Beorpanmy (1959-1969), kacHuje Ha YHUBep3UTETY
y Bepny. Ox je y Cpbuju 6mo Moxza jefuHM cnenbeHnK
CurepucToBor MojiepHM3Ma. 3aj1arao ce 3a OCHUBAIbe
MHcTUTYyTA 32 MICTOPUjYy MEAUIIVIHE, 32 LIMPemhe OKBUpPa
UCTPaXVBAYKMX TeMa I IbJIXOBO pa3MaTpame y KOHTeKC-
Ty HallMOHAJIHE U CBETCKe McTopuje u Kynrype. Victuiiao
je ma 6M JoTajaIImby ,cCaMO KOET3MCTeHTHM paf IeKapa,
¢dapmarieyTa, BeTepuHapa U JPYTUX Y jyTOCIOBEHCKOM
HAay4YHOM JPYIITBY TpeOaso fa IOCTaHe ,,MHTerPaliOHN
" CUHXpOHM30BaH" [5].

IlITa ce npoMeHNM/IO 3a HefieceT TOAMHA, KOMMKO je
npoiio of JIeBHTanoBuUX Kputuka u cmepuuna? Of,
TPY Hay4YHa JAPYIITBA 33 UCTOPU]jY 3/paBCTBEHE KY/ITY-
pe — jyTOCTIOBEHCKOT, CPIICKOT U BOjBol)aHCKOT, IpBa /iBa
cy ce yracuna ¢ pacnagom COPJ; Cexknuja sa ucropujy
menunHe CJIII, HeakTuBHa o 1991. romuHe, ¢ BEMUKUM
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ycnexoM o6HOBIIA je paj;, 2009. 11 IIOHOBO OKYII/ba MICTPa-
JKUBade pasIndnuTIX 006pasoBHMX Ipodua (FOOUTHNK
je Harpape 3a Hajoomy cexuujy CJ1]J y 2016); uctopuja
MefuIMHE je M30OPHU [IpefMeT Ha OCHOBHUM CTY/Mja-
Ma Ha MefuuuHCKkuM daxyrrernma y Hosom Cany (ox
1962) u y Beorpany (nmonoso ox 2004/05). Anu oHO 1ITO
6u Tpebaso fa 6yzie 3acTyIUbeHN]e jeCy ,HOBU  IPHUCTYIIN
M3y4aBarby MEAMIMHCKO-ICTOPUjCKIX TeMa (carylefiaBarbe
U aHA/IM3VpPalbe I0jaBa I IPobIeMa y KOHTEKCTY OHOCA
MeJVILVHA — 3[]PaB/be — APYLITBO) U LIMPErE TEMATCKOT
okBMpa (MCKyCTBa 00IECHUKA; OFHOC TeKap — 00IeCHUK
U MHOTe Apyre). YHanpebewy nucIuIINHe K/bY4HO 61
fonpuHesny npodecnonanusanyja (0CTBapyBa Kpos UH-
TEePAVICLUIUTHAPHO MOCIENUIIIOMCKO 06pa3oBabe y 0BOj
0671acTN) U MHCTUTYIMOHANMN3aNMja (YCTaHOBIbEbEe NH-
CTUTYTA 3 UCTOPYjy MEAVIIVHE WU VICTOPUjy HayKa U
MeJMIIHe) Kao IIPefyCI0BM CTBaparba MIKOJIe VICTOpuje
MeJVIIHE.

p Jenena Josanosuh-Cumuh
My3sej Hayke U TeXHMKe
Opememe Mysej CpIickor eKapcKoT IpylTBa
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IIpe mogHOmEma pyKonuca YpeSHUIITBY YaCOIM-
ca , CpICKM apXuB 3a IeTOKYIHO JeKapcTBo“ (CA)
CBU ayTOpu Tpeba Aa MpoduTajy YOyrcTBO 3a ayrope
(Instructions for Authors), rae he nponahu cBe morpe6He
uH(popManyje 0 MUcamby ¥ IPUIIPEMU Pajia y CKIagy ca
CcTaHjapAuMa Jyacomica. Beoma je BaxxHo ga ayropu npu-
npeMe paj MpeMa JaTUM IPONOo3UIIjaMa, jep YKOTUKO
pykomuc He 6yae ycknaheH ¢ oBuM 3axTeBuMa, YpemHu-
mTBo he opIoXUTH MM OGUTH HErOBO MYOIIKOBambe.
PanoBu o6jaBbenn y CA ce He XoHOpapuury. 3a WIaHKe
Koju he ce o6jaButn y CA, camom nonypmom papa Cpn-
CKOM apXMBY CBU ayTOPHU pajia MpeHoce CBOja ayTop-
CKa IpaBa Ha u3jgaBaya yacomnuca — CpIcKo JTeKapcKo
APYLITBO.

OIIIITA YIIYTCTBA. CA o6jaBmyje pagoBe Koju 10
cajia HUCY HUT/e 00jaB/beHN, Y LIeMOCTH VN IeTIOM, HUTH
npuxsahenu 3a o6jaBpuBame. CA 06jaB/byje pagoBe Ha
€HITIECKOM U CPIICKOM je3uKy. 360r 607be JOCTYITHOCTH
u Behe IMTUpPaHOCTH IIpenopydyje ce ayTopuMa Ja pa-
ToBe CBMX 0O/MMKa IIpefiajy Ha eHImeckoM jesuky. Y CA
ce 06jaBipyjy cnenehe kaTeropuje pajosa: yBOGHUIY,
opuryMHamHY (HayYHM U CTPYYHU) PaJoOBM, MeTaaHa/IN-
3e, IpeTIeiHN PaIoBY, TPETXOIHA I KpaTKa CaolIITemka,
mpuKasy 60NeCHNKa M CITyJajeBa, CIMKe U3 KIMHIIKe
MefiUIIVHe, BUe0-4IaHIM, PafJOBY 3a IIPAKCY, aKTyeTHe
TeMe, PaJIOBY M3 UCTOPHje MeIUIIHE 1 je3UKa MeIULIHE,
JIMYHY CTaBOBY, HAPy4eHV KOMEHTapH, MIICMa YPENHNKY,
IIPUKa3M KbUTa ¥ APyry mpunosu. OpUrnHaaHu pafioBy,
IIPETXOHA U KpaTKa CaoIIITeHha U MPpUKasu 60/IecHnKa
U CTy4ajeBa IyOIMKYjy ce MICK/bY4MBO Ha €HITIECKOM je-
3MKY, a OCTajIe BPCTe pajioBa ce MOTY IIyOIMKOBaT! U Ha
CPIICKOM je3MKY CaMO IO OfTyLiu YpegHUIITBA. PagoBu ce
YBEK JOCTaB/bajy ca Ca)kKeTKOM Ha eHITIECKOM J CPIICKOM
jesuky (y ckmomy camor pykormca). TekcT paga Kynatu y
nporpamy 3a o6pany Texcra Word, ponrtom Times New
Roman n BenmauHOM croBa 12 tagaka (12 pt). CBe yetnpu
MapruHe IOeCUTH Ha 25 mm, BeININHY CTPaHUIe Ha
dopmar A4, a TEKCT KYIIaTU C ABOCTPYKMUM IIPOPeoM,
JIeBUM MOpaBHAbEM U YBIa4ermheM CBAaKoT racyca 3a 10
mm, 6e3 ne/pema peun (xupenanyje). He kopucturu Ta-
Oynmarope 1 y3aCTOIIHe IIpa3He KapakTepe (crejcose) pagu
IOpaBHamba TEKCTa, Beh anaTke 3a KOHTPOJTY IOpaBHaMa
Ha newupy u Toolbars. 3a Ipenasak Ha HOBY CTPaHy Jo0-
KyMeHTa He KOPUCTUTHU HU3 ,,eHTepa®, Beh McKpydnso
onuyjy Page Break. Ilocne cBakor 3HaKa MHTepIYHKIIMje
CTAaBUTM CaMo jeflaH ITpa3aH KapakTep. AKO ce y TEKCTy
KOPVCTe CHeljaTHy 3Hauy (cumM60iu), KOpUCTUTI GOHT
Symbol. ITopany o KopuiheHoj IUTepaTypu y TEKCTY 03-
HavaBajy ce apallcKyuM 6pojeByMa y yITTaCTM 3arpaja-
Ma - HIp. [1, 2], 1 To pefocienoM KojuM ce H0jaBsbyjy ¥
TekcTy. CTpaHuUIle HyMEPHCATH PEfIOM Y TOHEeM JeCHOM
YTy, OYeB Off HACTIOBHE CTPaHe.

ITpu nucamy TeKCTa Ha eHITIECKOM je3VKy Tpeba ce Ipupp-
JKaBaTy je3anuKor craugappa American English u xopuctu-
TU KpaTKe 1 jacHe pedeHuIie. 3a HasyBe 1eKOBa KOPUCTUTH
MCK/bYYUBO reHepyryKa MeHa. Ypebaju (amaparu) ce 03-

HavaBajy GpabpMIKIM HasMBYMa, 8 IMe J MeCTO IIPON3-
BoDhava Tpe6a HaBecTV y 061MM 3arpafama. YKOIUKO ce
y TEKCTY KOPUCTe O3HaKe Koje Cy CIOj cioBa U 6pojesa,
IIpeLVI3HO HamucaTy 6poj KOji ce jaB/ba y CYIepCKPUITY
umm cynckpunry (amnp. *Tc, IL-6, O,, b ), CD8). Ykomuxo
ce HellITo yoOuyajeHo nuie KypsusoM (italic), Tako ce u
HaBopy, HIIp. rexn (BRCAI).

YKonmKo je pag 1eo MarncTapcke Tese, OGHOCHO JOKTOPC-
Ke JiicepTalyje, Wi je ypabeH y OKBUpY HaydHOT IIpoje-
KTa, To Tpeba moce6HO HasHaunTy y Hamomenu Ha Kpajy
Tekcra. Takobe, YKOMMKO je paji IPETXOHO CAOIIITEH Ha
HEKOM CTPYYHOM CacTaHKY, HAaBeCT! 3BaHIYaH Ha3MB CKY-
I1a, MeCTO U BpeMe OfipyKaBarba, fla JIV je paji M KakKo myo6-
NUKOBaH (HIp. VICTY VI APYTaduji HACTIOB MM CaXKeTaK).

KIMHMNYKA UCTPAKMBAIbA. Knuanuka uctpa-
KUBamwa ce AeUHNITY Kao MCTPaXMBamba yTHULIaja jef-
HOT VTV BUIIe CPeICTaBa MM Mepa Ha MCXOJ 37paBiba.
Perncrapcku 6poj ucTpakuparma ce HaBOIM Y TTOCTEAbEM
penmy caxkeTka.

ETMYKA CATTTACHOCT. Pyxomicy o0 NCTpaXXBambu-
Ma Ha JbyuMa Tpeba fla cafpske U3jaBy y BUAY IMMCAHOT
IpUCTaHKa UCIUTBAHUX 0c06a y CKTafy ¢ XelICHHIIKOM
TeKIaparujoM 1 ofobpermbe HaIe)KHOT eTIIKOT ofibopa
7la ce MCTpaKMBarbe MOXKe M3BECTH 1 JIa je OHO Y CKJIay C
IIpaBHMM CTaHAapauMa. EkcriepiMeHTaHa NCTpaXKBarba
Ha XyYMaHOM MaTepujajTy U MCIIUTYBamba BpIIeHa Ha XIBO-
THbaMa Tpeba Jia cafipke U3jaBy eTUYKOT 0f60pa yCTaHo-
Be 11 Tpeba 1a Cy y CaIJlacCHOCTH C IIPaBHUM CTaHAapAUMa.

M3JABA O CYKOBY MHTEPECA. ¥3 pykomnuc ce mpu-
JaXke MOTIMCAHA U3jaBa Y OKBUPY obpacia Submission
Letter xojoM ce ayTOpU M3jallllbaBajy 0 CBakoM Moryhem
CyKoOy MHTepeca UM HeroBOM OfICYCTBY. 3a JofaTHe
nHpOpMaIje o pasIMINTUM BpCTaMa Cykoba MHTepe-
ca TI0CEeTUTHU MHTEpHeT-CTpaHnIly CBETCKOT yApYyKema
ypenHuKa MeguiyHcKux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) TOf, Ha-
3MBOM ,,[lonuTnka usjase o cykoOy mHTepeca“.

AYTOPCTBO. Cge ocobe Koje cy HaBefleHe Kao ayTopu
paza Tpeba fia ce kBamuduKyjy 3a ayropcTBo. CBaku ay-
TOp Tpeba [1a je yIeCcTBOBAO HOBOBHO Y PA/Iy Ha PYKOICY
KaKo 61 MOTao Jia IIpey3Me OiTOBOPHOCT 32 LIeJIOKYIaH
TEKCT M pe3y/ITaTe M3HeceHe y pajly. AyTOpCTBO ce 3a-
CHIUBA CaMO Ha: 6MTHOM JOIPMHOCY KOHIENIUjI Paja,
mobujamy pesynTara WV aHAM3Y U TYMaderby pe3ynTara;
IJIaHMParby PYKOIIVCA U/ BerOBOj KPUTUYKO]j peBUSU)I
Off, 3HATHOT MHTEIEKTYa/THOT 3HaYaja; 3aBPLUIHOM JOTEPH-
Balby Bepsyje PYKOIIca KOjy ce IPUIIPeMa 33 INTaMIIalbe.

AyTopu Tpeba fa IIpuIoXKe OINC JOIPUHOCA MOjeIMHAYHO
3a CBaKOT KoayTopa y OKBupy obpacia Submission Letter.
®duHaHCUpamwe, CaKyIbalbe NofjaTaKa YIN FeHepaTHo
HaJIIefambe MCTPaXMBauKe IPyIIe CaMI 110 ce61 He MOTy
ornpasfiaTy ayTopcTBO. CBY APYTM KOjU CY OTIPUHENN
u3papn paja, a Koju HUCY ayTOpPY pyKoIuca, Tpebano
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6 ga Oyny HaBefieH! y 3aXBaHUIIM C OIIMICOM HJXOBOT
TOIIPUHOCA Pajy, HApaBHO, y3 MIMCAHN IIPUCTAHAK.

HACJIOBHA CTPAHA. Ha nnpBoj cTpaHnuu pykonmca
Tpeba HaBecTu cnefehe: HacnoB paga 6e3 ckpahennua;
HPEUIOT KPAaTKOT HAac/IoBa pajia, IfyHa IMEHa 1 ITpe3yiMeHa
ayTopa (6e3 TuTyNIa) MHAEKCHpaHa OpojeBUMa; 3BaHNYaH
Ha3)B yCTaHOBA y KOjUMa ayTOPM pajie, MECTO M Ap>KaBy
(pemocnenoM Koju ofiroBapa MHAEKCUpPaHUM 6pojeBrMa
ayTopa); Ha JHY CTpaHNIle HABECTU MMe I TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj TenedoHa, pakca u uMmejn agpecy
ayTopa 3aJy>KeHOT 3a KOPECIIOH/IeHIIIjy.

CAJKETAK. Y3 opurnHaaiu paj, IpeTXOJHO U KPaTKO
CAOMINTEbE, MeTaAHA/IN3Y, IIPeI/Ie] IUTepaType, IPUKa3
cny4aja (60/mecHuUKa), paji U3 UCTOpYje MeULIMHe, aKTyeI-
HY TeMY, paji 3a pyOpIKY je3VK MeIUIIMHE U Paf 3a IPaKCY,
Ha JIPYTOj 110 ey CTPaHUIIM JOKYMeHTa Tpeba MpIIoXN-
TU caXeTak pajja obuma 100-250 peun. 3a opurnHanHe
PpajioBe, IPETXONHO U KPATKO CAOIIITehe, MeTaaHAIN3e U
TIperefHe pafoBe, CaXeTakK Tpeba ja uMa crenehy cTpyk-
Typy: YBoa/Llum, Meropie, Pesynrary, 3ak/bydak; cBaku
Of1 HaBeJIeHNX CeTMeHaTa IMCaTy Kao Moceb6aH macyc Koju
nountbe 6onosaHoM peun. HaBecTn HajBaxkHUje pesynTa-
Te (HyMepIyKe BPeHOCTY) CTaTVCTUYKE aHa V3 Y HUBO
3Ha4ajHOCTU. 3aK/by4aK He cMe 61Ty yormTeH, Beh Mopa
OUTV IMPEKTHO TTOBE3aH ca pe3yaTaTMa pajia. 3a mpuKase
6orecHKa caxxeTak Tpeba fa uma ceehe menose: YBog (y
HOCIeNIb0j PEeYeHNIV HaBeCTy Inb), [Iprkas 6omecHuKa,
3ak/bydJak; cerMeHTe Takole mucaTy kao mocebaH macyc
KOjU TI0UMEbe 60MI0BaHOM pedl. 3a 0CTajIe THIIOBE pafoBa
Ca)keTaK HeMa IOCeOHY CTPYKTYPY.

K/bYYHE PEYMN. Vicnon CaxkeTKa HaBeCTH Of TPU J10
ImecT K/byYHUX peunt van uspasa. He Tpeba ma ce moHa-
BJbajy pedy U3 HAC/IOBA, a KIbY4He peur Tpeba fa 6yny
peeBaHTHe WIN ONMCHe. Y U360py K/byYHUX pedn KO-
puctutu Medical Subject Headings - MeSH (http://www.
nlm.nih.gov/mesh).

ITPEBOJ] HA CPIICKI JE3MK. Ha tpehoj o peny crpa-
HUIIM JOKYMEHTa IIPVMIOKUTU HACIOB Pajia Ha CPIICKOM
jesyKy, ITyHa MIMeHa U IIpe3uMeHa ayTopa (6e3 TUTYIa) MH-
lileKcupaHa O6pojeBrMa, 3BaHIYaH Ha3UB YCTaHOBA Y KOju-
Ma ayTopu pajie, MecTo 1 fip>xaBy. Ha cienehoj — geTBpTOj
IO pefly — CTPAaHUIM JOKYMEHTa MPUIOKUTH CasKeTaK
(100-250 peun) ¢ k/by4HUM peunma (3-6), 1 TO 3a pajoBe
y KojuMa je o6aBe3aH caXkeTak Ha eHITIeCKoM jesuky. [Ipesop
TI0jMOBa 13 CTpaHe /IMTepaType Tpeba fa byae y Ayxy cpi-
cKor jesuka. CBe CTpaHe pedn MV CHHTArMe 3a Koje II0CTOj!
oxroBapajyhe 1Me y HaleM jesyKy 3aMEHUTH TYIM Ha3MBOM.

YKOMIMKO je paji y LIelIOCTY Ha CPIICKOM je3VKY (HIIp. paj u3
HCTOpMje MeJUIIHe, je3VKa MeIULMHe U [ip.), HOTPeOHO
je mpeBecTy HasuBe npuiora (tabena, rpaduKoHa, CIn-
Ka, CXeMa) YKOJIMKO VX MMa, Le/IOKYIIH TeKCT Y BIMa I
JlereHfly Ha eHI/Ieckn jeauk. CaxkeTke 1 pajoBe KOju Cy y
LIeJIOCTI Ha CPIICKOM je3uKy ayTopu us Cpbuje tpeba aa
iy hupumniom.

CTPYKTYPA PAJTA. CBy NOffHAC/IOBM Ce IIMIIY BETUKIM
MacHMM croBuMa (60my). OpUruHamIHu paj, MeTaaHa/Iu-
3a, TIPETXO/JHO U KPATKO CAOIIITeme 06aBesHo Tpeba fla
uMajy crnepehe mogHacmose: Yson (Llnb pajia HaBecTn Kao
HOCTIeibY Tacyc YBopa), Metopie papa, Pesynrary, [Jucky-
cuja, 3aKk/bydak, JInuteparypa. I[Ipernen nureparype ynne:
YBop, ogroeapajyhn nogHacnosy, 3akbydak, JInreparypa.
ITpBouMeHOBaHN ayTOp MeTaaHa/IM3e U IpereHOr paja
Mopa Jia Haefie 6ap IeT ayToluTaTa (Kao ayTop Mam Koay-
TOP) pafioBa MyOIMKOBAHNX Y YACOICHMA C PeLIeH3VjOM.
KoayTopu, ykonuko ux mMa, Mopajy fia HaBeny 6ap jenan
ayTOIMTAT pajioBa Takohe MyOMIMKOBaHNUX Y YaCOMVCH-
Ma ¢ perieHsujom. I[Tpukas cmydaja mmm 6omecHKa YnHe:
YBop (LIwp pafa HaBeCTM Kao IOCTIeNHBY acyc YBoaa),
ITpukas 6onecHuka, [luckycuja, JInteparypa. He Tpeba
KOPUCTUTYU UMeHa 00/ecHIKa, MHUIUjasle, HUTY OpojeBe
ucTopuja 6omecTy, HApOUUTO y MaycTparyjama. [Ipukasu
6omecHNKa He CMejy UMaTH BUIIe Off TIeT ayTopa.

ITpurnore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTU Ha
Kpaj PYKOIINCa, a y CaMOM TeJTy TeKCTa jaCHO Ha3HAYNTH
MeCTO KOje ce OfIHOCK Ha fiaTu mpuior. Kpajma mosuiuja
npunora 6uhe ogpebena y Toky npunpeme pajga 3a my6-
JIMKOBambe.

CKPAREHMIE. Kopuctuty camMo Kaia je HEOIIXOIHO,
¥ TO 32 BeOMa JIyrayKe Ha3VBe XeMUjCKIX jelUEberba, Off-
HOCHO HasuBe KOju Cy Kao ckpahenmuiie Beh mpemosHar/pu-
Bu (crangapaHe ckpahenune, xao Hnp. [JHK, cuna, XVB,
ATTI). 3a cBaky ckpaheHUIy IyH TepMUH Tpeba HaBeCTH
IpY TPBOM HaBODemY Y TEKCTY, CeM aKo HMje CTaHflapfHa
jemuania mepe. He kopuctutu ckpaheHnnrie y Hacnosy.
Vs6eraBatn xopuirheme ckpaheHuna y caxxeTky, aiy ako
CY HEOIIXOffHe, CBaKy cKpaheHMIly 06jacHUTY IIpU IPBOM
HaBoDhemwy y TeKCTY.

HTEOVIMATHU BPOJEBI. V TeKcTy pajfia Ha €HITIECKOM
jesnky, y Tabenmama, Ha rpadMKOHNMMA U IPYTVM MIPUTIO-
3MMa JeluMaHe OpojeBe mycaTy ca Ta4ykoM (Hop. 12.5
* 3.8), a y TEeKCTy Ha CPIICKOM je3UKy ca 3ape3oM (HIIp.
12,5 + 3,8). Kap rog je To Moryhe, 6poj 3aokpyxutn Ha
jenHy JenyMary.

JEOVUHWITE MEPA. [ly>xuny, BUCUHY, TeXKMHY U 3a1Ipe-
MVHY U3paKaBaTy y MeTPUYKIM jeAMHMIIaMa (MeTap — 11,
kutorpaM (rpam) — kg (), mirap — ) Wiy BUXOBUM JieTIO-
BuMa. Temrmeparypy uspaxxaBaru y cternennma Iensujyca
(°C), xonmuuHy cyncTanie y Monuma (mol), a mpurucak
KpBM y MUIMMeTPVMa XUBKHOT cTyba (mm Hg). CBe
pesynTare XeMaTOONIKNX, KITMHIIKNX VM 6MIOXeMMjCKIX
Mepera HaBOUTHU Y MeTPUIKOM cucTeMy nmpema Meby-
HapoOHOM cucTeMy jemuunia (SI).

OBVIM PAJTOBA. LlenokynHu pyKonuc pafia — Koju 9uHe
HACJIOBHA CTPaHa, Ca)KeTaK, TEKCT pajia, CIIMCaK IuTepa-
Type, CBY IIPUIO3M, OFHOCHO MOTIINCY 3a FbUX U JIereHzIa
(taberne, cnuke, rpadMKOHN, CXeMe, LIPTEXM), HACTOBHA
CTpaHa M Ca’kKeTaK Ha CPIICKOM je3VKy — MOpa MU3HOCUTH 3a
OPUTMHAJIHY PaJi, IPETXOJHO U KPATKO CAOIIIITe e, PaJ] U3
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MCTOpUje MeguuyHe 1 nperney aureparype 1o 5.000 peun,
a 3a TIpuKa3 60JIeCHNIKA, Paf] 38 PAKCY, efyKaTMBHM WIaHAK
U paf 3a pyOpuKy ,,Jesuk Meguuyue” 5o 3.000 peuy; pagosu
3a ocTajie pybpuke Mory umaTyu Hajeuure 1.500 peun.
Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6utn y popma-
Ty avi, mp4(flv). ¥ mpeoM xazipy ¢unmMa Mopa ce HaBecTH:
y HagHacmoBy CpICKM apXUB 3a 1[eJIOKYIIHO JIeKapCTBO,
Hac7IoOB Paja, Ipe3uMeHa M MHULIMja/Ii MMeHa U CPetber
C7I0Ba CBMX ayTopa paja (He ¢puaMa), rogyHa uspage. ¥
IPYTOM Kafpy MOpa OMTH YCHUMIbEH TeKCT pafia y BULY
arcTpakTa jjo 350 peun. Y mocnenmeM Kapy Gpumma Mory
Ce HaBeCT MMeHa TEXHIIKOT 0co67ba (pexija, CHUMATerb,
CBET/IO, TOH, QpoTorpaduja 1 ci1.). Y3 Buaeo-pamose foc-
TaBUTU: I0CeOHO TEKCT y BUAY anicTpakra (go 350 peun),
jenHy ¢oTorpadujy Kao MrycTpauyjy npukasa, usjaBy
HOTIIMCAHY Off CBET TEXHIYKOT 0cob/ba fla ce Ofpnyy ay-
TOPCKMX IIPaBa y KOPUCT ayTopa pafia.

IPUJIO3M PATY cy Taberne, cnuke (poTorpaduje, up-
TEX, CXeMe, IPadMKOHI) ¥ BUEO-IIPIUIO3NL.

TABEJIE. Caxa Taberna Tpeba ga 6yne cama o ce6y 1ako
pasympuBa. Hacnos Tpeb6a oTkynaru nsHap taberne, a
objammema ncroy we. Tabere ce 03HaUaBajy apanCKuM
6pojeBuMa Ipema penocieny HaBohema y Tekcry. Taberne
L[pTaTy UCK/BY4IMBO y nporpamy Word, xpos menu Table-
Insert-Table, y3 nedunncame TayHOr 6poja KOMIOHA U pe-
moBa Koju he unHUTH Mpexy Taberne. [leCHNM KIMKOM Ha
muity — nomohy onuuja Merge Cells u Split Cells — criaja-
™, offHOCHO penmuty hemje. Kynatu donrtom Times New
Roman, BennaunoM coBa 12 pt, ¢ jeTHOCTPYKUM IIpope-
moM u 6e3 yBauema Tekcra. Kopuihene ckpahennie y
Tabemu Tpeba 06jaCHUTH y JIeTeHIM UCIIOf, Taberte.

YKOJMKO je PYKOIIMC Ha CPTIICKOM je3VKY, TPUIOKUTH Ha-
3UBe Tabena U JIeTeHy Ha o6a jesuka. Takobe, y jenny
Taberny, y okBUpy ucte henuje, yHeTI 1 TeKCT Ha CPIICKOM
U TEKCT Ha eHITIECKOM je3UKy (HMKaKO He IPaBUTH [Be
Tabere ca gBa jeaukal).

CJIMKE. Cnuxke cy cBu o6muiy rpadu4kux Ipuaora u
Kao ,,cmke“ y CA ce o6jaBbyjy pororpaduje, prexu,
cxeMe 1 rpadukonu. Cnyke o3HayaBajy ce apancKuM
6pojeBrMa pema pefocneny HaBobema y Tekcty. [Ipumajy
ce MCK/bY4uBoO gurnranHe pororpaduje (upHo-6eme nmm
y 60ju) pesonyuuje Hajmame 300 dpi u popmata 3amnuca
tiff unn jpg (Masne, MyTHe ¥ CIMKe JIOLIET KBanuTeTa Hehe
ce MpUXBATaTH 3a MTaMIame!). YKOIMKo ayTopy He IO-
Ceflyjy Wy HUCY Y MOTYhHOCTYM fla JOCTaBe AUTMTaNTHe
¢dororpaduje, onza opurnHamHe CMKe Tpeda CKeHMpaTH
y pesonynuju 300 dpi U y OpUTMHAIHO] BEMNYNHNA. YKO-
JIMKO je pajj HeOIIXOJHO MITYCTPOBATH Ca BUIIe CIMKA, Y
pany he ux 6utn o6jaB/beHO HEKOMMKO, a ocTane he 6utn
y e-Bep3uju wiaHka kao PowerPoint npeseHTanuja (cBaka
CIMKa MOpa OUTU HyMepyCaHa ¥ IMAaTH JIETeHAY).

Bupneo-npunosu (unycrpannje pafa) Mory Tpajaru 1-3
MUHyTa 1 6utn y dpopmarty avi, mp4(flv). ¥3 Bugeo moc-
TaBUTH ITOCEOHO CIUKY Koja 6u O¥Ta MayCcTparyja BUeo-
IpyKasa y e-M37amy U 06jaB/beHa y IITAMIIaHOM M3/Iakby.

YKO/IMKO je PYKOIIUC Ha CPIICKOM je3VKY, IPUIOKUTH Ha-
3UBe C/IMKa I JIETeHTy Ha 00a je3nKa.

Crnuke ce y cBecy MOTY IITaMIIaTH y 60jy, alu TOfaTHe
TPOLIKOBE IITaMIIe CHOCE ayTOPH.

IT'PAOUKOHMN. Ipaduxonu Tpeba na 6yny ypabenu u
mocraB/beHy y mporpamy Excel, ja 6u ce Bunerne nparehe
BpefHOCTY pacnopehene o henyjama. Vicre rpadukone
npexormpatyu u'y Word-oB TOKyMeHT, I7ie ce TpadyKOHN
03HauaBajy aparckuM 6pojeBuMa IpemMa pefoceny Ha-
Bohema y Tekcty. CBU nofianiu Ha rpadMKOHY KYIIajy ce
y doury Times New Roman. Kopuinhene ckpahenuie Ha
rpadukoHy Tpeba 06jacHUTH Y JIereHAM UCHIOf rpadVKOHa.
Y mTamMIaHoj Bep3ujy WiaHKa BepoBaTHIje je ja rpadu-
KoH Hehe OuTy wTamial y 6oju, Te je 60/be n3beraBaTu
kopuuthemwe 60ja y rpaduKOHMMA, MU VX KOPUCTUTH
PasMIYNTOr MHTEH3UTETA.

YKO/IMKO je PYKOIIUC Ha CPIICKOM je3VKY, IIPUIOKUTH Ha-
3uBe TpaUKOHa I JIeTeHy Ha 00a jesuka.

CXEME (IIPTEXKMN). LlpTexxu u cxeMe ce JOCTaB/bajy y
jpg v tiff dopmary. CxeMe ce MOTY IIpTaTy 1 y IpOTrpa-
my CorelDraw vinu Adobe Illustrator (mporpamu 3a pan
ca BeKTOpMMa, KpuBaMa). CBU IOfjallM Ha CXeMM KYIIajy
ce y ¢poutry Times New Roman, BenuunHa cinosa 10 pt.
Kopuirhene ckpahenurie Ha cxemu Tpe6a ob6jacHUTH Y
JIeT€HM VCTIOf] CXeMe.

YKO/IMKO je PYKOIIUC Ha CPIICKOM je3VKY, IIPUIOKUTH Ha-
3UBe CXeMa I JIETeH/Ty Ha 00a je3MKa.

3AXBATHUITA. HaBectu cBe capafjHMKe KOju Cy JOIIPHU-
HeJN CTBapamy pajia a He NCIYHaBajy MepiIa 3a ayTop-
CTBO, Kao0 LITO Ccy ocobe Koje 06e36ebyjy TexHUUKY 10-
Moh, moMoh y mvcamy paza 1 pyKoBojie ofie/berbeM Koje
06e36ehyje omury noppiky. GuHaHCKjcKa M MaTepyjaTHa
nomoh, y 067Ky CIIOH30pCTBa, CTUIIEHM]ja, TOK/IOHa,
olpeMe, IeKOBa I IpyTo, Tpeda Takobe na Oyne HaBeneHa.

JIMTEPATYPA. Cnucax pedepeHiu je OITOBOPHOCT ay-
TOpA, a IUTUPAHN WIaHIM Tpeba fa Oyay mako IpUCTy-
MavyHM YnTaolyMa qaconuca. Crora y3 caky pedepeHiy
o6aBe3Ho Tpeba HaBecTyt DOI 6poj wiaHKa (jefMHCTBEHY
HIICKY KapakTepa Koja My je gomerbeHa) 1 PMID 6poj yko-
JIMKO je YIaHaK MHAeKcupaH y 6asu PubMed/MEDLINE.

Pedepeniie HymepucaTi pefHUM apalcKuM 6pojeBrMa
mpeMma pefocney HaBobema y TekcTy. bpoj pedepen-
11 He 6u Tpebaio fa 6yne Behn of 30, ocuM y npereny
JIUTEpaType, Y KojeM je L03BO/beHO Ja ux Oyze o 50, a
y MeTaaHanusu go 100. Bpoj uuTupaHnux opuruHaaHuX
pajoBa Mopa 6uTn HajMame 80% off yKymHOr 6poja pe-
(depeHI, OHOCHO 6POj IUTUPAHNX KIBUTA, TIOITIaB/ba Y
KIbJTaMa 1 TIpeT/IeHNX WIaHaKa Mamby off 20%. YKOINKO
ce fomahe MoHOrpadcke nybauKalyje u YWIaHIM MOTY
yBpCTUTH Y pedepeHIie, ayTOpH Cy Ty KHM fIa MX LIUTHPA]y.
BehuHa nytupannx Hay4HUX WIaHaKa He 61 Tpebaso ga
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6yne cTapuja of et rogyHa. Huje 1o3Bo/beHO IMTHpabe
ancrpaxaTa. YKONMKO je 6MTHO KOMEHTapICaT! pesynTaTe
KOjJ1 Cy yOIIMKOBaHM CaMO Y BUTY alICTPAKTA, HEOIIXO/[HO
je To HaBeCTM y caMOM TeKCTy pafa. Pepepeniie uranaka
Koju cy npuxsaheHn 3a mTaMITy, a1 jOLI HUCY 00jaBbe-
HU, Tpeba 03HAYNTH ca in press Vi IPUIOXKNUTHU JOKA3 O
IpUXBaTamby paja 3a objaBbuBarbe.

Pedepenue ce nutnpajy mpema Bankysepckom ctumy
(yHudopMmcaHnM 3axTeBMMa 3a PYKOIINCe KOjI ce Tpe-
Tajy 6MOMeNVIIMHCKMM YacOIIICHMa), KOjH je YCIIOCTaBIO
MebhyHapogHu KOMMUTET ypeTHNKA MEIUIIMHCKIX 9aco-
nca (http://www.icmje.org), unju popmar xopucte U.S.
National Library of Medicine n 6a3e Hay4yHUX NyOIuKa-
nyja. [TpuMepu HaBobhemwa ny6mKanyja (YIaHaKa, KibUra
U IPYTUX MOHOTpadmja, eeKTPOHCKOT, He00jaB/beHOT U
Ipyror o6jaB/beHOT MaTepujajla) MOTy ce IpoHahm Ha MH-
TepHeT-cTpanuum http://www.nlm.nih.gov/bsd/uniform_
requirements.html. ITpunukom HaBobewa nuTeparype
BeoMa je BaYKHO IIPHUAIPKABaTH ce IIOMEHYTOT CTaHAapHa,
jep je To jemaH of HajOUTHUjUX aKTOpa 3a UHIEKCUPaIbe
IPUIMKOM KTacudyKanyje HayYHUX 4acommca.

ITPOITIPATHO MM CMO (SUBMISSION LETTER). V3
pyKoruc 06aBe3HO IPUIOKUTU 06pasall Koju Cy ITOTIN-
CaJIM CBU ayTOPY, @ KOjy Caip>ku: 1) u3jaBy #a paj mper-
XOJIHO HUje My6IMKOBaH U Jja HUje UICTOBPEMEHO ITOTHET
3a 00jaB/bMBabe Y HEKOM JIPYIOM YacoIVCY, 2) U3jaBy fa
CY PYKOIIVC TIPOYNTAIN U1 OfOOPVIN CBU Ay TOPY KOjU VIC-
IyHaBajy MepuIa ayToOpCTBa, M 3) KOHTAKT MOJJATKE CBUX
ayropay pany (agpece, uMejn agpece, TenedoHe UTH.).
branko obpasar Tpeba mpeyseTy ca MHTepHET-CTPaHuUIle
vacomuca (http://www.srpskiarhiv.rs).

Taxobe je moTpe6HO HOCTaBUTK KOIUje CBUX [JO3BO/IA
3a: pelpoayKoBambe IPeTXOfHO 00jaB/beHOT MaTepljaa,
ymorpeby wiycrpanuja 1 ob6jaBbuBarme nHbopMaIyja o
HO3HATIM JbYAMMA VIV IMEHOBabe /by KOjU CY JOIIPH-
HeJIV M3pafiyt paja.

YIAHAPUHA, ITPETIIVTATA I HAKHAJTA 3A
OBPANTY YTAHKA. Jla 61 pag 6uo o6jaB/beH y 9aco-
nucy Cpncku apxue 3a yeno0KynHo 1ekapcmeo, CBI ayTo-
PY KOju Cy eKapu Wiy cToMaTonosu us Cpbuje Mopajy
6uTy gwranoBy CpIICKOT TeKapCKOT ApyITBa (y CKIamy
ca wiaHoM 6. Ctaryra JpyumTsa) 3a TOIMHY Y K0joj ce
paj mpenaje Ypenuumtsy. Ceu gfomahm ayTopn Takobe
Mopajy 6utu mpermnahenn Ha Yacomuc I USMUPUTH
HakHaZy 3a o6pany wiaHaka (article processing charge) 3a
TOAVHY Y KOjOj ce pafi Ipefaje YpeIHUIITBY, Y USHOCY Off
3.000 nuHapa. AyTOpu U KOAyTOPU U3 MHOCTPAHCTBA Cy
y o6aBe3n ja IiaTe HakHafy 3a oOpany wiaHaka (article
processing charge) y usHocy ofi 35 eBpa. Yara y jeHoj
KaJIeH/IJapCKOj TOAVHYU 00yXBaTa 1 CBe HapefHe, eBeHTY-
aJIHe YIaHKe, I0C/IaTe Ha pasMaTpambe y Toj rogunn. Ceu
ayTOpM KOjI IIJIaTe OBY HaKHAJy MOTY, YKOJIMKO TO XeJle,
fla IpMMajy MITaMIIaHO M3Jake yacomuca. Tpeba Harmo-
MEHYTH Jia OBa yI/IaTa Huje TapaHmuja aa he pax 6urtn

npuxsahen 1 o6jaBben y Cprnckom apxuey 3a Uenokyno
nexapcmeo. Obapesa ITahama HaKHafle 3a 00pajly YWiaHKa
He OJHOCH Ce Ha CTyAeHTe OCHOBHIUX CTYANja U Ha Ipe-
TIUIATHVKE Ha YaCOIIIC.

YcraHoBe (TIpaBHa MNIIa) He MOTY ITPEKO CBOje MpeTIUIaTe
7la MICTTyHe 0Baj yCIoB ayTopa (husIIKor ImIa). Y3 pyko-
myic paga Tpe6a [OCTaBUTU KOIMje YIIaTHUIIA 32 WiIaHa-
PUHY U IIpeTIVIaTy / HaKHAYy 3a 00pajy YIaHKa, Kao JoKa3
0 yIUTaTaMa, yKOJIMKO M3/jaBad HeMa eBUAEHLIN)Y O TOME.
Yacomuc npuxsara foHaLuje Off CIIOH30pa KOji CHOCE [Ie0
TPOIIKOBA M/IV TPOLIKOBE y IIe/IHM OHUX ayTOpa KOju
HuCy y MOryhHOCTH Ja M3Mype HaKHay 3a 00pajy WiaHKa
(y TaxBuM cry4ajeBuMa MOTPEOHO je YaCOMUCY CTaBUTH
Ha YBIJ, OIIPaBJaHOCT TAKBOT CIOH30PCTBA).

JoparHe nudopMalyje O YIaHAPVHA U IPETIUIATI MOTY
ce fobutu nyreMm nMmejna (office@srpskiarhiv.rs) n Ha
MHTEPHeT-CTpaHUIN dacornuca http://srpskiarhiv.rs/en/
subscription/).

CJTAILE PYKOIIMCA. Pykomnuc pajia u CBU IPUIO3U Y3
pan Mory ce foctaBuTH uMejnoM (office@srpskiarhiv.rs),
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YpemHUIITBO, PYKOIINC Ce JOCTaB/ba OAIITAMIIAH Y TPU
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IeIOKYITHOT TIpoIieca /1o 00jaB/biBaba pajia y 4acolncy,
mTO he MO3UTUBHO YyTULIATH Ha KBAaIMUTET WIaHAKA U pe-
TOBHOCT M3/Ta)Kerba JacoIINCa.
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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 essen-
tial 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 sub-
mitting a paper for publishing consideration, authors of
a paper accepted for publication in the Serbian Archives
of Medicine grant and assign all copyrights to the pub-
lisher - the Serbian Medical Society.

GENERAL INSTRUCTIONS. Serbian Archives of Medi-
cine publishes papers that have not been, either in their en-
tirety 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, meta-
analyses, review articles, preliminary and short communi-
cations, case reports, images in clinical medicine, video-
articles, articles for practitioners, current topics, history of
medicine articles, language of medicine articles, opinion es-
says, personal view articles, invited commentaries, letters to
the editor, book reviews and other articles. Original papers,
preliminary and short communications and case reports
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 pa-
renthesis (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 let-
ter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., *Tc,

IL-6, O, B,,, CD8). If something is commonly written in
italics, such as genes (e.g. BRCA1), 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 re-
search project, that should be designated in a separate note
at the end of the text. Also, if the article was previously pre-
sented at any scientific meeting, the name, venue and time of
the meeting should be stated, as well as the manner 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 manu-
script must be accompanied by a disclosure statement from
all authors (contained within the Submission Letter) de-
claring 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 revi-
sion 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 gen-
eral 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.

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 institu-
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tion in which authors work (in order corresponding to the
indexed numbers 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, meta-analysis, review article,
case report, article on history of medicine, current topic ar-
ticle, article for language of medicine and article for practi-
tioners, 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/Objective, Methods, Results, Conclusion.
Each segment should be typed in a separate paragraph
using boldface. The most significant results (numerical val-
ues), 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 (Out-
line 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 coun-
try 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 compul-
sory. 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.

Summaries and articles written in Serbian by authors from
Serbia need to be written in the Serbian Cyrillic alphabet.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles, meta-analyses 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 meta-analysis or a review ar-
ticle 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, ini-
tials or numbers of medical records, particularly in illustra-
tions, 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 previ-
ous 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
journals 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 enclosures including captions and legends (tables,
photographs, graphs, schemes, sketches), title page and
summary in Serbian — must not exceed 5,000 words for
original articles, preliminary and short communications,
review articles and articles on history of medicine, and
3,000 words for case reports, articles for practitioners, edu-
cational articles and articles for “Language of medicine”;
for any other section maximum is 1,500 words.
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Video-articles are to last 5-7 minutes and need to be sub-
mitted in the flv video format. The first shot of the video
must contain the following: title of the journal in the heading
(Serbian Archives of Medicine), title of the work, last names
and initials of first and middle names of the paper’s authors
(not those of the creators of the video), year of creation. The
second shot must show summary of the paper, up to 350
words long. The final shot of the video may list technical staff
(director, cameraman, lighting, sound, photography;, etc.).
Video-articles need to be submitted along with a separate
summary (up to 350 words), a single still/photograph as an
illustration of the video, and a statement signed by the techni-
cal 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-Proper-
ties-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 Eng-
lish. Also, the table cells should contain text in both languages
(do not create two separate tables with a single language!).

FIGURES. Figures are all types of visual enclosures, and
photographs, schemes, sketches and graphs are published
as ‘figures’ in the Serbian Archives of Medicine. Figures
should be numbered in Arabic numerals in order of cita-
tion 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 quality 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 available in the electronic version of the paper as a Pow-
erPoint presentation (every figure needs to be numbered
and be accompanied by legend). Video-enclosures (illus-
trations of a paper) can last 1-3 minutes and are submitted
in the flv format. Along with the video, a still/photograph
representative of the video is also needed, as it will be used
as a placeholder in the electronic version of the paper, and
as an illustration in the printed version.

If the manuscript is entirely in the Serbian language, pho-
tographs and corresponding legend should be both in
Serbian and English.

Photographs may be printed and published in color, but pos-
sible additional expenses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to
see the respective values distributed in the cells. The same
graphs should be copied and pasted to the Word docu-
ment, numbered in Arabic numerals by order of citation
in the text. The text in the graphs should be typed in Times
New Roman. Abbreviations used in graphs should be ex-
plained in the legend below the respective graph. In the
printed versions of papers, graphs are generally published
in black-and-white; therefore, it is suggested to avoid the
use of colors in graphs, or to utilize colors of significant
difference in brightness.

If the manuscript is entirely in the Serbian language, graphs
and corresponding legend should be both in Serbian and
English.

SCHEMES (SKETCHES). Schemes and sketches are to be
submitted in jpg or tiff format. Schemes should be drawn
in CorelDraw or Adobe Illustrator (programs for drawing
vectors, curves, etc.). The text in the schemes should be
typed in Times New Roman, font size 10 pt. Abbreviations
used in schemes should be explained in the legend below
the respective scheme.

If the manuscript is entirely in the Serbian language,
schemes and corresponding legend should be both in
Serbian and English.

ACKNOWLEDGMENT. List all those individuals having
contributed to preparation of the article but having not
met the criteria of authorship, such as individuals provid-
ing technical assistance, assistance in writing the paper
or running the department securing general support. Fi-
nancial aid and all other support in the form of sponsor-
ship, grants, donations of equipment and medications, etc.,
should be mentioned too.

REFERENCES. The reference list is the responsibility of
the authors. Cited articles should be readily accessible to
the journals readership. Therefore, following each refer-
ence, its DOI number and PMID number (if the article is
indexed for MEDLINE/PubMed) should be typed.

References should be numbered in Arabic numerals in
order of citation in the text. The overall number of refer-
ences should not exceed 30, except in review articles, where
maximum of 50 is acceptable, and in meta-analysis, where
up to 100 referenceas are allowed. The number of citations
of original articles must be at least 80% of the total number
of references, and the number of citations of books, chap-
ters and literature reviews less than 20%. If monographs
and articles written by Serbian authors could be included
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in the reference list, the authors are obliged to cite them.
The majority of the cited articles should not be older than
five years. Use of abstracts as references is not allowed.
If it is important to comment on results published solely
in the form of an abstract, it is necessary to do so within
the text of the article. The references of articles accepted
for publication should be designated as in press with the
enclosed proof of approval for publication.

The references are cited according to the Vancouver style
(Uniformed Requirements for Manuscripts Submitted to
Biomedical Journals), rules and formats established by
the International Committee of Medical Journal Editors
(http://www.icmje.org), used by the U.S. National Library
of Medicine and scientific publications databases. Examples
of citing publications (journal articles, books and other
monographs, electronic, unpublished and other published
material) can be found on the web site http://www.nlm.nih.
gov/bsd/uniform_requirements.html. In citation of refer-
ences the defined standards should be strictly followed,
because it is one of the essential factors of indexing for
classification of scientific journals.

SUBMISSION LETTER. The manuscript must be accom-
panied by the Submission Letter, which is signed by all
authors and includes the following: 1) statement that the
paper has never been published and concurrently submit-
ted for publication to any other journal; 2) statement that
the manuscript has been read and approved by all authors
who have met the criteria of authorship; and 3) contact
information of all authors of the article (address, email,
telephone number, etc.). Blank Submission Letter form
can be downloaded from the journal’s web site (http://
srpskiarhiv.rs/global/pdf/Submissionletterform FINAL.pdf).

Additionally, the authors should submit the following cop-
ies of all permits for: reproduction of formerly published
material, use of illustrations and publication of informa-
tion on known people or disclosure of the names of people
having contributed to the work.

MEMBERSHIP FEE, SUBSCRIPTION RATES AND
ARTICLE PROCESSING CHARGE. In order to publish
their article in the Serbian Archives of Medicine, all do-
mestic authors and co-authors, medical doctors and doc-
tors of dental medicine, must be members of the Serbian
Medical Society (according to the Article #6 of the Statute
of the SMS) for the year in which the manuscript is be-
ing submitted. All domestic authors and co-authors must
also be subscribed to the journal for the year in which the
manuscript is being submitted, or pay an article processing
charge for the coverage of all editing and publishing ex-
penses (3,000 RSD). Authors and co-authors from abroad
need only pay the article processing charge (€35) — the fee
is required for substantive editing, fact and reference vali-
dations, copy editing, and publishing online and in print.
An author who had already paid the fee can have more
articles submitted for publishing consideration in the year
the fee was paid. All authors who pay this fee may, if they

desire so, receive the printed version of the journal in the
year when the fee is payed.

Please note that the payment of this charge does not guar-
antee acceptance of the manuscript for publication and
does not influence the outcome of the review procedure,
in accordance with good publishing practice.

The journal accepts donations from sponsors to create a
sum for payment reductions or waivers for authors unable
to cover the article processing charge (a justification of the
inability to pay should be provided in such cases).

The requirement for paying the article processing charge
does not apply to students or to journal subscribers. Insti-
tutions (legal entities) cannot by their subscription cover
this condition on behalf of the authors (natural persons).
Copies of deposit slips for membership and article pro-
cessing charge should be enclosed with the manuscript.
Foreign authors are under no obligation to be members of
the Serbian Medical Society. All the relevant information
can be obtained via email address of the Editorial Office
(office@srpskiarhiv.rs) and on the journal’s web site (http://
srpskiarhiv.rs/en/subscription/).

SUBMISSION OF THE MANUSCRIPT. Manuscript and
all enclosures can be sent by email (office@srpskiarhiv.rs) or
via the journal’s web site (http://www.srpskiarhiv.rs). If sent
by registered mail or delivered in person at the Editorial
Office in Belgrade, it should contain two printed copies
and a CD with the version identical to that on paper, as
well as all the necessary accompanying documentation.

NOTE. The papers not complying with these instructions
will not be reviewed and will be returned to the authors
for revision. Observing the instructions for preparation
of papers for the Serbian Archives of Medicine will shorten
the time of the entire process of publication and will have
a positive effect on the quality and timely release of the
journal’s issues.

For further information, please contact us via the follow-
ing address:

ADDRESS:

Srpsko lekarsko drustvo

Urednis$tvo ¢asopisa ,,Srpski arhiv za celokupno lekarstvo*
UL kraljice Natalije 1

11000 Beograd
Serbia
PHONE: +381 114092776

+381 11409 44 79
E-MAIL: office@srpskiarhiv.rs
WEB SITE: www.srpskiarhiv.rs
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