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ApyLITBa OCHOBaH 1872. rofiHe, y KojeM ce 00jaB/byjy pajoBI YIaHOBA

CpIicKOT 1eKapCKOT PYINTBA, IPETIIATHIKA YacOINCa U YIaHOBa IPYTUX
ApYLITaBa MEUIIMHCKMUX U CPOJHUX CTpyKa. Yacomuc o6jaBibyje: OpuriHamHe
PpajioBe, CAOIIITE A, HPYKase 60NECHNKA, IIPeITIefie INTePATyPe, AKTyeTHe TeMe,
PajioBe U3 MCTOpHUje MeIULIHE, PajlOBE 3a IIPAKCY, PaJioBe KOji Ce OIHOCE Ha je3UK
MeJIMIJHe, PajjoBe 13 MeIUIIMHCKe eTHKe (KIMHIYKA eTHKA, eTHKA ITyOI1KOBaba,
Ppery/IaTopHy CTaHAPAY y MEAMIINHM), U3BELITaje C KOHIPeca I CTPY4HMUX cacTa-
HaKa, CTpy4He BeCTH, IIPVKase Kibura u gormuce 3a pybpuke Cehame, In memoriam
u Promemoria, a0 1 KOMEHTape U NUCMa YPEIHUIUTBY.

CBu pyKOIUCH Koju ce pasMarpajy 3a ITaMiname y ,CpIcKoM apXuBy 3a Iie-
JIOKYITHO JIEKapCTBO“ He MOTY Jia ce IIOfHeCy mwin fa Oy/y pasMarpanu 3a my6mu-
KOBambe Ha APYruM MectuMa. PajioBu He cMejy 1a Oy/y IPETXOIHO IITAMITAaHN Ha
ApYTUM MecTyMa (HeMMUYHO WIH Y TIOTITYHOCTH).

IIpucnenu pykomnuc Ypehusauku on6op masme peleH3eHTUMa pajiyi CTPydHe
mpolieHe. YKOMMKO PelieH3eHTH IIPefi/IoxKe M3MeHe MIN OIyHe, KOIIMja pelieHsuje
ce oCTaB/ba AyTOPY C MOZIGOM JIa YHece TpakeHe M3MeHe Y TeKCT paja Win Jia
apryMeHTOBAaHO 00PA3/IOXKN CBOje HeC/mararme ¢ mpumenbama perjensenta. Konauny
OJUTYKY O IPUXBaTaby pajia 3a WITAMITy JOHOCK I/IABHY ¥ OJITOBOPHM yPETHMUK.

3a o6ja/bene pasioe ce He ucrahyje XoHopap, a ayTOpCKa IpaBa ce IpeHoce
Ha usfaBava. Pykomucy 1 npunosn ce He Bpahajy. 3a perpofyKIujy uin HOHOBHO
00jaB/bUBaIbe HEKOT CETMEHTA Pajia yOIMKOBAHOT Y ,, CPIICKOM apXMBY  HEOIIXO/{Ha
j€ carymacHoCT nsgaBava.

PajioBu ce mTaMITajy Ha €HITIECKOM je3MKY Ca KPaTKIM CafipyKajeM Ha eHITIECKOM
¥ CPIICKOM je3WKY, OfHOCHO Ha CPIICKOM je3WKy, hupnmniiom, ca KpaTkum cagp-
JKajeM Ha CPIICKOM U EHIJTIECKOM je3UKY.

AyTopu IPUXBaTajy INOTIYHY OATOBOPHOCT 32 TAYHOCT 1I€/IOKYIIHOT CafipKaja
pykomyca. Marepujar my6mmKaiyje npefcTaB/ba MULIbebe ayTopa i Hje HY)KHO
onpas mMuibera Cprckor nekapckor apymTsa. C 063upoM Ha 6p3 Hanpesak Me-
IUMIMHCKE Hay4YHe 00/1aCT, KOPYMCHUIM TPe6a /la He3aBICHO IPOLietbYjy MHpopMa-
1L11jy TIpe HeTo LITO je KOPUCTe MM Ce Ha Iy Ocambajy. CpIICKo /IeKapcKo IPYLITBO,
ypenuuk mnu Ypehusauku og6op ,Cprckor apxusa 3a ie/IOKYITHO TeKapcTBO“ He
HpUXBaTajy 6110 KaKBY OJrOBOPHOCT 3a HAaBOJIe Y pafioBuMa. PexmaMuy Matepujan
Tpeba ja byye y CKmaay ¢ eTuaKuM (MeUIMHCKIM) ¥ IIPaBHUM CTaHAapanMa. Pe-
K/IaMHM MaTepujasl yK/by4eH y OBaj 4aCOMMC He TapaHTYje KBa/INTET UM BPEJHOCT
OI/IALIEHOT TTPOM3BOJIA, OfHOCHO TBP/Ibe MpousBobhaya.

TTogHeceHy PYKOIIC IIOApasyMeBa fia je teroBO Iy 6/IMKOBatbe 0100PHO OAro-
BOPHM ayTOPUTET YCTAHOBE Y KOjOj je MCTpaXkuBarbe 06aB/beHo. Vsnasay ce nehe
CMaTpaTy IPaBHO OJATOBOPHUM Y C/Ty4ajy IIOJHOIIeba 0110 KaKBOT 3aXTeBa 3a
Kommensanujy. Tpeba fja ce HaBely CBU M3BOPM (PUHAHCHPabA Pajia.

Cpncxn ApXUB 32 LETOKYITHO IeKapCTBO je yacomuc CpIICKOT IeKapCKor

founded in 1872, which publishes articles by the members of the Serbian Medi-

cal Society, subscribers, as well as members of other associations of medical
and related fields. The Journal publishes: original articles, communications, case
reports, review articles, current topics, articles of history of medicine, articles for
practitioners, articles related to the language of medicine, articles on medical ethics
(clinical ethics, publication ethics, regulatory standards in medicine), congress and
scientific meeting reports, professional news, book reviews, texts for “In memory
of..” i.e. In memoriam and Promemoria columns, as well as comments and letters
to the Editorial Board.

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

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

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

The articles are printed in the English language with an abstract both in Eng-
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Serbian and English.

Authors accept full responsibility for the accuracy of all content within the
manuscript. Material in the publication represents the opinions of the authors and
does not necessarily reflect opinions of the Serbian Medical Society. Because of rapid
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of the Serbian Archives of Medicine does not accept any responsibility for the state-
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Submission of the manuscript implies that its publication has been approved by
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YBOAHWK / EDITORIAL

Cpncke majke u3 cTpaHe cayxbe

Mwune WUrrbaToBuh

Akagemuja meguuMHCKMX Hayka Cpnckor nekapckor ApyLwTBa

Benmvky pat je MHOTO IIpOy4aBaH MPOTEKIINX
100 roguna. MebyTum, ytucax je fa HujegHa
TeMa HHje TOMMKO 3aIl0CTaB/beHa Kao yIora
>KeHa y ToM paty. 3a Cpbujy je To o moce6-
HOT 3Ha4aja, jep Cy >KeHe MMaje CyLITUHCKA
OUTHY YNIOTY y CITacaBamy CPIICKe Halyje, He
camo of Beher cTpapama Beh 1 of 6uonomxor
HeCTajama. YIora CpICKUX JKeHa je CUTYPHO
HajBeha, any noce6HO je 3HaYajHA yIora CBUX
OHJIX JKeHa I3 MTHOCTPAHCTBa Koje CY JOIIIe fa
TIOMOTHY Yy CIlacaBamy CpIicKe Hanuje. Ebuma
MOpaMo 6MTV BeYHO 3aXBaJTHN J He CMEMO UX
HUKajia 3ab6opaBuTn. Yrpaso o wuma y Cp-
6uju 1 usan Cpbuje roBope pagosu CraBurie
TTonmosuh-®unmunosuh [1-4].

Hujeman pat Huje HopManaH, anu IIpsu
CBETCKM paT je o moveTka 3a Cpbujy 6mo xa-
tactpodanan. Henpujaress je 610 Tommko oc-
tpamheH ga je Cpbuja Mopana Hectatu. Huje
610 foBo/bHO CpOYjy BOJHUYKY IIOPA3UTH,
vak srasutu. C gpyre ctpane, Cpbouja je oBe
paToBe Jo4yeKaaa MOTIIYHO UCLPIUbEHA MO-
CJIe TeK 3aBplLIeHMX 6amKaHCKMX paToBa. He-
mocTajano je cBera. CaHMTETCKA CPENCTBA CY
HOTpOleHa, HOBa HyCY HabaBbena. Hajpehn
HeJIOCTaTaK je 6110 y leKapuMa U OCTaIoM ca-
HuTeTckoM ocobpy. Ha cpehy, y EBponn no-
gyeTKoM XX BeKa OUIIM CY M3y3€THO Pa3BUjeHNI
YOBEKO/bYO7be 1 MUIoCphe, >ke/ba U CIPEeMHOCT
Zia ce moMorHe. Tako cy, Kao U 'y 6aTKaHCKVMM
paToBMMa, CTpaHe CAaHUTETCKe MUCHUje TOLITe
Cp6uju y nomoh.

Y IlpBoM cBeTCKOM paTy, y mepuopy 1914-
1915. ropuse, off CTpPaHMX CAHUTETCKUX MICHja
6use cy ueTupu pycke Mucuje ca 16 nekapa,
TpU I'pYKe MUCHje, 14 eHIIecKMX MUCKja U TPU
aMepyuKe MIUCHje, Koje cy uMmare (6e3 pycke u
¢dpaniycke) 82 nekapa u 429 6onHMYapa 1 fpy-
ror ocotspa [5]. OBe Mucuje cy orBapase HoBe
6omanie i pehe xopuctune Beh nocrojehe
ca noMohHum pyacTeoMm. Ilocne emnpemnje,
npema pednma mykK. ap lenunha, HauenHuKka
CaHITeTa y TO BpeMe, ,,y 3eM/bM je 611 90 pas-
HYX 60/MHUIIA, ca Tpeko 100 000 6omecHMYKIX
IIOCTEbA, @ CAMO Ha BOJUIITY pafilIo je, Hopef
HalINX JIeKapa, jour 200 cTpaHuX jieKapa 1 OKO
500 WKOIOBAHMX CECTapa ... MU CMO KpajeM

neta 1915. 6MIM y CAaHUTETCKOM IIOITIERY 3a
paT cripeMHM 607be HO MKajia Ipe Tora”. Y TOKy
para OTBOPEHO je 58 NIpuBpeMEHNX U pe-
3epBHUX 60mHMIA ca Buie off 50 000 kpeBeTa.
ITpema mp Henoxy, nenma Cpbuja ce mpeTBopmia
y CpOMalIHy BOjHY 60/mHMLy [6].

IToce6HO MecTO 3ay3uMajy bonHulie mKoT-
ckux >xeHa (The Scottish Women’s Hospitals for
Foreign Service) (cnuke 1 u 2), 1o CBOM 3Ha4ajy,
061MYy, XPTBOBamY, Y03 3a BpeMe 1 IoCTIe
para [7]. Halue Majke 13 MHOCTPaHCTBA HUCY
Hac 3abopasue Hu noce pata. [Ipyxarne cy
IIOMOR ¥ MOZIPIIKY jOII MHOTO TORMHA TIOCTIe
para. ITopen MaTepwmjanHe ¥ OpraHu3aIioHe
nomohu, oHe cy mpeHocue uctuny o Cpbuma,
KOju Cy OVIM caTaHM30BaHM Kao HUKaJa pa-
Hyje. Op Buie of 600 bpuranku Koje cy 6une
y Cpbuju y Toxy IIpBor cBeTckor para, noce6-
HO MecTo 3aysuMa ap Encu VMurmuc, kao ocHn-
Bay 11 ToKpeTay oBux 6omania. Cep BurcToH
Yepunn (1874-1965), y TO BpeMe NOMUTHYAP,
pexao je 1918. ropguue na he ,,cnasa gp Encu
Wurmuc cBetnetn y ucropuju‘. Ambacana Be-
nuke bputanuje y beorpany HaspaHa je leHUM
umeHoM 15. mapta 2015, a lenuc Knud (Denis
Keefe), 6putancku ambacagop y beorpany,
TOBOP je 3aBpLINO ca: ,Encu VHrmc je 6una
jemHa off IPBMX BMCOKOOOPa30BaHMX JKeHa ¥
HIxoTckoj n muoHMpKa MeanuHe. Eneprudno
ce 60puIa MpOTUB TIPeAPaCY/a, 3a APYIITBe-
HY ¥ TIONIMTWYKY eMaHIMIIanujy xeHa bpura-
Huje. bua je HeyMopHa BOTIOHTepKa, Xpabpa
opraHusaropka 6omHuma xeHa IlIkoTcke n
nocsehena xymanutapka. Encu VMurmc naxa-
JIOCT HUje loYeKasa Kpaj paTa v fepuHUTUBHU
TpujyM} HeKUX CBOjUX VIieja, aM je HallpaBu-
Jla OTPOMaH YTHILIaj Ha IPYIITBEHA KpeTama y
Haoj sembn. Y IIIKOTCKOj je mocTana mekap-
Ka, a y Cpbuju cBetuma“ [8].

3abopaBHOCT 11 HeMapHOCT Cpba cy 11o3Ha-
Te, anmu Cpbu He 3a60paBipajy cBOje MajKe U
cetute. Cehajy ce u To o6enexaBajy Ha Haj-
607pe HauMHe, IoYeB off 1918. rofuHe, Kaja cy
joj nopuruytv cioMmenuiy y Cp6uju, a ViBan
Memrrposuh (1883-1962) ypaauo meHy 6ucTy
y OpoH3y 1o Hapyubm Kpampa AjekcaHppa
(Cnuka 3), npexo 6pOjHUX CIIOMEH-IIIOYa
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Cnuka 1. TunnyHa bonHMUa WKOTCKMX XeHa
Figure 1. A typical Scottish Women's Hospital

Cnuka 2. CH1MaK 13 Baspyxa bputaHcke onwte 6onHuue y ConyHy [7]
Figure 2. Aerial view of No. 64 British General Hospital in Salonica [7]
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Cnuka 3. ViBaH MewTposuh: BpoH3aHa 6ucta
Encn WHrnuc, 1918 (HaumoHanHa ranepuja
LLIkoTcke)

Figure 3. lvan Mestrovic: Bronze bust of Elsie
Inglis, 1918 (National Galleries of Scotland)

nocseheHUX W0j U BEHOM [Ny, CBe O M3BaHPEJHOT 13-
mama Ilomre Cp6uje (Cnuka 4) 1 oBux pagosa CrnaBuie
[Monosuh-®ummnosuh. ITocne 100 rogyza 6uno 6u Hey-
MeCHO TIOfiu3arbe 61710 KaKBMX crioMeHNKa. OBO Cy IpaBu
Ha4lMHM Jla ce ocBeXXu ceharme 1 MpuKaXke paj| CBUX THUX
KeHa 13 THOCTPaHCTBa Koje Cy [OIIe M )KPTBOBAJIE Ce 38
mobpobut cprckor Hapopa. Kao u cBe Majke, oHe ¢y HaM
6une Behu mmpujareby o HaC CaMUX.

Omna ce Tonmko cpoamna ca CpbuMa fia je modena fe-
JINTY BYXOBY 31Ty CYROMHY 1 mocre cBoje cMpT. Hanme,
Mewmopujanuu ¢poup ap Encu Vinrmuc us Jlonpona (¢pop-
MUpaH nocne keHe cMpTH y JIoHA0HY) fofenuo je 1927.
rofVHe 3HauajHa cpeficTBa OU3MOMOMIKOM UHCTUTYTY ¥
Beorpamy 3a HayYHOMCTpaXKMBAYKY pafl, Kaja cy GopMu-
paHu BUBapujyM, bubnmoTexa 1 jefHa maboparopuja, Koja
je Ha3BaHa HEHVM VIMeHOM. TVIM ITOBOJIOM OTKpMBeHa je U
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Cnuka 4. bputaHcke xepouHe lNpBor cBeTckor paTa 'y Cpbujn
Figure 4. British heroines of the First World War in Serbia

CIIOMeH-II04a OKToOpa 1929. Ha ko0joj je nucano: In me-
moriam | Elsie Inglis | M.D. | amicae Serborum Certissimae
| quae currans milites Serbos | malates et vulmeratos / obiit
26.11. 1917 (Y cnomesn np Encu Vnrnmc, npujatersuim
Cpb6a, omny4Hoj fa meun 60mecHe 11 pambeHe CPIICKe BOj-
HUKe, IpeMuHYe 26. 11. 1917) [9]. 3rpaga VHcTUTyTa
U CTIIOMeH-IIJI0Ya Cy HecTase y 60M6apioBamy Off ICTOT
Hempujaresba 6. anpra 1941. CnmdHa cioMeH-IIIoYa je
nocTtaB/beHa 1952. romuHe.

AKo je TauHO OHO IITO IMIIe Ha Kpajy Memopujana
Encu Vnrnuc y Karegpamu Cs. Erupuja (St. Giles Cathe-
dral) y Enunbypry — Mors janva vitae (Death is the door of
life), onpa je Encu VIHIIIC CBOjUM [ie/IOBarbeM M O>KPTBO-
BameM 00e36enma cebyu 6eCMpTHOCT.

Jbyny ymupy kapa HectaHe cehame Ha wux. Kog Cpba
he Encu VMHrmic yBex 61Uty xusa.
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The influence of intravitreally applied triamcinolone
acetonide on vitreal hemorrhage resorption and
visual acuity in patients with proliferative diabetic
retinopathy
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SUMMARY

Introduction/Objective Vitreal hemorrhage is one of the possible complications of diabetic retinopa-
thy, followed by intensive decrease of visual acuity. Corticosteroids are commonly used in treatment of
different retinal diseases, due to their anti-inflammatory and anti-angiogenetic effect. Triamcinolone
acetonide applied intravitreally remains in the eye for several months, releases its crystals, and decreases
the density of vitreal hemorrhage.

The main goal of this study is to evaluate the efficacy of 20 mg intravitreal triamcinolone acetonide for
the management of long-lasting vitreal hemorrhage, occurred as a complication of proliferative diabetic
retinopathy in non-vitrectomized eyes.

Methods In a prospective study performed between January 1, 2015 and January 1, 2016, 24 patients
with vitreal hemorrhage who received intravitreal triamcinolone acetonide were compared to 21 patients
from the control group. The control group consisted of patients with proliferative diabetic retinopathy and
similar degree of vitreal hemorrhage. All the patients underwent an ophthalmological examination at the
beginning of the study, seven days, one, threeg, six, nine, and 12 months after intravitreal administration
of 20 mg of triamcinolone acetonide. In addition to vitreal hemorrhage and visual acuity, intraocular
pressure and cataract development were also analyzed.

Results Statistically significant difference in the density of vitreal hemorrhage and visual acuity was
recorded during the first and the third month after administering triamcinolone. Twenty-nine percent
of the patients had a temporary rise in intraocular pressure after intravitreal triamcinolone application,
and 4.1% of the patients finished the study with a developed cataract.

Conclusion Intravitreally applied triamcinolone acetonide has a moderate and temporary influence on
the velocity of vitreal hemorrhage reabsorption, probably by the mechanism of sedimentation of triamci-
nolone’s crystals with blood elements. It can be a useful treatment option when vitrectomy in not possible.
Keywords: triamcinolone acetonide; vitreal hemorrhage; intravitreal injection; intraocular pressure

INTRODUCTION

Vitreal hemorrhage (VH) represents a sig-
nificant complication of proliferative diabetic
retinopathy which causes serious decrease of
visual acuity [1]. There are many factors that
distinguish VH from other hemorrhages:
long-term survival of intact red blood cells,
instant clot formation, slow fibrin lysis, in-
activated early polymorphonuclear cellular
response. It is known that VH has clearance
of only 1% per day [2]. The accepted method
for treatment of vitreous hemorrhage is pars
plana vitrectomy [1].

Due to their anti-inflammatory and anti-
angiogenetic influences, corticosteroids are
commonly used in treatment of different reti-
nal disorders. As it is reported by many studies,
triamcinolone acetonide applied intravitreally
(IVTA) has shown an effect in the treatment of
macular edema or proliferative diabetic retin-
opathy and proliferative vitreoretinopathy [3,

4, 5]. Serving as an adjuvant therapy, IVTA acts
like a depot, releasing crystals into the vitreal
cavity [5]. The effect of triamcinolone aceto-
nide is the reduction of intra- and postopera-
tive inflammation, vascular permeability and
re-proliferation [6]. Triamcinolone acetonide
can also be effective for rapid clearing of recur-
rent post-vitrectomy diabetic VH [6].

The study was conducted with the aim to
evaluate the efficacy of 20 mg IVTA in the ad-
juvant treating of long-lasting VH, in patients
with proliferative diabetic retinopathy in non-
vitrectomized eyes. We measured the density
of VH and recorded the influence that IVTA
had on the visual acuity, cataract development,
and the increase of intraocular pressure (IOP).

METHODS

The prospective, comparative study included
two groups of patients. The first group (IVTA
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group) contained 24 patients with long-lasting VH of vari-
ous density which occurred as a complication of prolifera-
tive diabetic retinopathy. They were recruited for intrav-
itreal application of triamcinolone acetonide. The second
group had 21 participants with proliferative diabetic retin-
opathy and with a similar degree of VH (control group).
Sex and age were matched between the groups. The study
was carried out between January 1, 2015 and January 1,
2016 at the Ophthalmology Clinic of the Kragujevac Clini-
cal Centre, Serbia. With the approval of the institutional
ethics committee and according to the tenets of the Dec-
laration of Helsinki, all enrolled patients gave their writ-
ten consent at the beginning of the investigation. All the
patients from the first group were acquainted that this was
an off-label use of triamcinolone acetonide and signed an
informed consent.

The patients had passed a complete ophthalmological
examination: visual acuity, intraocular pressure meas-
urement, slit lamp, fundus examination, and ocular ul-
trasonography. These examinations were performed be-
fore the IVTA application, on visits after seven days, one
month, three months, six, nine, and 12 months.

The degree of intravitreal hemorrhage was scaled ac-
cording to the diabetic retinopathy vitrectomy study
grading system (Table 1) [7]. In this study, we examined
patients who received IVTA, by comparing the IVTA ef-
fect on VH resorption and visual acuity with the control
group. The IOP rise and cataract development were also
follow-up parameters as possible complications after ocu-
lar steroid administration [8].

Table 1. Diabetic retinopathy vitrectomy study grading system

Grade 0 No vitreous hemorrhage
Grade | Mild vitreous hemorrhage with visible fundus details
Gradell Moderate vitreous hemorrhage with no visible fundus
details but with an orange fundus reflex
Severe vitreous hemorrhage with no retinal details
Gradellll
and no orange fundus reflex

Exclusion criteria for the patients were preexisting glau-
coma, uveitis, myopia, ocular trauma, earlier intraocular
surgery, cataract, and retinal detachment confirmed by
ocular ultrasonography or fundoscopic examination. Pa-
tients with previous exposure to the topical, intraocular,
or systemic steroids were also excluded. If any patients
had developed some other complication of diabetic retin-
opathy during the period of the study, such as diabetic
macular edema, they would have been excluded as well.

The intravitreal injection of 20 mg triamcinolone aceto-
nide was given to all the patients in the operation theatre
under sterile conditions. As we mentioned earlier, patients
agreed to receive an off-label triamcinolone acetonide and
signed an informed consent. Multiple sedimentation was
performed to obtain a wanted dose of 20 mg of triamci-
nolone acetonide. The crystalline cortisone was adopted
after aspirating a 1 mm bottle which contained about
40 mg of triamcinolone acetonide (Kenalog®, Bristol-
Myers Squibb, New York City, NY, USA) into syringe of 1
mm. After leaving the syringe in the vertical position for

Petrovi¢ N. et al.

20 minutes, the first sedimentation was done. The upper,
unsedimented part, was gently ejected trough the syringe.
Sedimented part, about 0.2 ml, was then mixed with Ring-
er’s solution until the syringe was filled again. After five
minutes in vertical position, unsedimented part, about 0.8
ml, was again eliminated from the syringe. This procedure
was repeated once more. After this triple sedimentation,
there was about 0.2 ml left in the syringe, with about 20
mg triamcinolone acetonide.

Periocular and ocular area were sterilized using 5% and
10% povidone iodine. Triamcinolone acetonide was in-
jected into the central parts of the vitreal cavity. Under the
topical anesthesia, using a 27 gauge needle, 3.5 mm from
the limbus, triamcinolone acetonide was implemented.
When the procedure was done, the patients remained in
the upright position for the next two hours. Topical cip-
rofloxacin (Floxal®, DR. Gerhard Mann, Chem.-Pharm.
Fabrik GmbH, Berlin, Germany) was prescribed five times
per day, for the next seven days.

Statistical methods

IBM SPSS Statistics, Version 22.0 (IBM Corp., Armonk,
NY, USA) was used for all calculations in the study.
We used Freidman’s test in testing the evolution of VH
through the period of 12 months. For comparison of the
varijables, such as the IOP, visual acuity, or cataract devel-
opment, Student’s t-test was used. A value of p < 0.05 was
accepted as statistically significant.

RESULTS

Examined patients from the first group had a mean age of
56.24 * 5.5 years, while that of the control group members
was 54.15 + 4.8 years. No statistical significance was found
among the patients” age (p = 0.43). In both groups female
to male ratio was approximately equal.

Every patient passed a complete ophthalmological
examination on every visit during the follow-up period
(Figures 1, 2, and 3). According to the density of VH, ex-
amined patients were divided into four grades and statisti-
cally analyzed. Visual acuity was measured for every grade
separately. Mean visual acuity in grade 0 was 0.9 + 0.1, in
grade I'it was 0.6 = 0.17. Grades II and III were character-
ized by an intensive decrease of visual acuity, 0.3 + 0.15
and 0.03 £ 0.01, respectively.

At the beginning of the research, in the IVTA group
there were 0 patients with grade 0, seven with grade I, 10
with grade II, and seven patients with grade IIT of VH.
The control group also had 0 patients with the grade 0, but
six patients with grade I, nine patients with grade II, and
six patients with the grade III. No statistical significance
(p = 0.99) was found between the groups. At that time,
none of the patients had the IOP over 21 mmHg or any
sings of cataract development. Mean visual acuity in the
first group was 0.30 * 0.05, while in the second group it
was 0.31 + 0.03, without any statistically significant differ-
ence between the groups (p = 0.68).
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Figure 1. Grading the patients who received triamcinolone acetonide
applied intravitreally (IVTA) during a period of one year
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Figure 2. Grading the patients from the control group during a period
of one year
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Figure 3. Comparison of visual acuity in patients who received triam-
cinolone acetonide and the patients from the control group

IVTA - triamcinolone acetonide applied intravitreally

Seven days after the IVTA application, no statistically
significant differences were recorded in the density of VH
(p = 0.54) and the visual acuity (p = 0.08).

At the third measurement, one month after the IVTA
procedure, we detected a statistically significant difference
for the first time. Twenty-one patients divided equally
among the first three grades and only one patient with
severe VH were detected in the IVTA group. Compared
with the control group, where the patients were still in the
same schedule as they were at the beginning of the study
(grade 0 - zero, grade I- six, grade II - nine, grade IIT -
six) statistical significance was noticed (p = 0.04). This was
followed by an improvement of visual acuity to 0.51 + 0.08
in the first group, while it remained the same in the second
group, 0.34 + 0.04. Again, we recorded statistically signifi-
cant difference, p = 0.02.

The statistically significant difference among the groups
was captured three months after triamcinolone acetonide
application, p < 0.05; p < 0.001. Both VH and visual acuity
were much better in those who received triamcinolone ac-
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etonide then in patients from the control group (p = 0.01;
p = 0.001).

The last three measurements, six, nine, and 12 months
after the administration of IVTA, passed without statis-
tically significant differences (p > 0.05). VH and visual
acuity were quite similar in both groups (Figures 1 and 3).

During this one-year study, the IOP measurements and
detailed ophthalmological examinations were constantly
performed. Three and six months after receiving triamci-
nolone acetonide, seven patients (29.1%) had a temporary
IOP rise of over 5 mmHg in relation to the IOP values they
had before the triamcinolone acetonide injection. They
were efficiently treated by appropriate antiglaucomatous
medications — dorzolamide/timolol eye drops (Cosopt®,
Merck Sharp & Dohme, Kenilworth, NJ, USA) two times
a day. One patient from the first group (4.1%) ended the
study with the diagnosis of cataract. No endophthalmitis
was recorded among those who underwent intravitreal ap-
plication of triamcinolone acetonide.

DISCUSSION

The collagen fibrils and hyaluronic acid, contained
inside the vitreal gel, are responsible for the integ-
rity of the vitreal matrix. Fibrils are arranged as
a fine network, with the glycosaminoglycans fill-
ing the gaps between them. When hemorrhage in
the vitreal cavity occurs, the polymorphonuclear
neutrophils and macrophages get activated to phagocytize
erythrocytes [9]. Intact erythrocytes leave the eye through
the trabecular meshwork. Related to the slow vitreal lyses
of fibrin, because of low tissue fibrinolytic activity, elimi-
nation of the vitreal fibrin is also very slow [10]. Despite
the fact that erythrocytes leave the eye through the trabec-
ular meshwork, intact blood cells can be histologically de-
tected in vitreal cavity many months after the incident.
These erythrocytes provoke realizing of the macrophages’
lysosomal enzymes, which decompose them by the process
of the hemolysis. The velocity of VH reabsorption is ap-
proximately 1% per day [2]. The quantity of VH as well as
its occurrence frequency and the level of communication
of the anterior and posterior segment of the eye determine
the clearance rate [11]. Vitrectomy has an important role
in the process of the VH clearing. Based on the reachable
data, cleared vitreal cavity, after vitrectomy, expedites rea-
bsorption of the remaining erythrocytes [12].

Corticosteroids can be useful for the treatment of reti-
nal vascular and inflammation disorders by inhibition of
different genes expression responsible for the synthesis
of different mediators of inflammation and angiogenesis
[13]. Intravitreally applied triamcinolone acetonide due to
its low water solubility and its sustained crystal releasing,
has prolonged action duration [12].

The real mechanism of triamcinolone acetonide intra-
vitreally applied on hemorrhage reabsorption is still not
clear. Triamcinolone acetonide crystals deposit along the
retinal vasculature, making them look like frosted angii-
tis [14]. These phenomena have certain effect on the VH
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Figure 1. Crystals of triamcinolone acetonide spotted one month after
the intravitreal application of 20 mg of triamcinolone acetonide

reabsorption. Despite the fact that posterior vitreous de-
tachment can often be detected in these eyes, remnants
of it persist along the retinal vasculature elements, and
prolonged its action on the vascular elements [5]. By the
mechanism of sedimentation of triamcinolone crystals
with retinal blood elements and vascular stabilization, tri-
amcinolone acetonide has its role in the cleaning of VH in
patients with proliferative diabetic retinopathy [15]. Using
detailed ophthalmoscopic examination, we managed to
identify these crystals, stationed along the retinal vascu-
latures, one month after the application of intravitreal tri-
amcinolone acetonide (Figure 4). According to our results,
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YTULaj UHTPABUTPEATHO anNIMKOBAHOT TPMAMLMHONIOH-aLETOHUAA Ha pecopnuujy
BUTPeaNIHe XeMoparuje n BUAHY OLITPMHY Kof 6onecHuUKa ca nposmdepaTmBHOM

AnjabeTecHom peTuHONaTUjOM

Henag Metposuh'? [ywaH Topoposuh', CyHumua Cpehkosuh'? TatjaHa LapeHau-Bynosuh'?,

MwupjaHa JaHuhujesnh-Netposuh'? CeetnaHa MayHosuh?, KatapuHa JaHuhujeBuh?, CBetnaHa JoBaHoBuA'?
'YHuep3utet y Kparyjesuy, OakynteT MeAULIMHCKNX HayKa, KaTeapa 3a optanmonorujy, Kparyjeau, Cpbuja;
2KnuHunuku LeHTap Kparyjesau, KnuHuka 3a odtanmonorujy, Kparyjesau, Cpbuja;

3YHuBep3uTeT y Kparyjesuy, DakynteT MeAMLMHCKNX HayKa, KaTeapa 3a couujanHy megnumHy, Cpbuja

CAMXETAK

YBoa/Unm ButpeanHa xemoparuja (BX) jeaHa je og moryhux
KoMnnvKaLwja anjabeTtecHe peTnHonatuje, Koja je npaheHa nH-
TEH3VIBHUM NafoM BUAHe owTpuHe. KopTnkocTepouam ce yuec-
Tasio KOPUCTe y neyetby PasnuunTHX peTrHanHNX obosbetba,
3axBasbyjyhv CBOM aHTUMHPNAMaTOPHOM U aHTUAHTMOTeHeT-
ckom edeKTy. TpramMUMHONOH-aLEeTOHN anuKoBaH NHTPa-
BUTPeasHO 3a[jpXKaBa ce y OKY HEKOJIMKO MeceLu, oTryluTa
CBOje KpucTasne 1 cmatbyje ryctuHy BX.

Linrb oBe cTyauje je fa npoueHn edbukacHocT 20 munurpamMa
VHTPaBUTPeaNHO anankoBaHOr TPMaMLVHOMOH-aLeTOHNAA Y
TpeTMaHy ayroTpajHe BX Kao komnavkauuje nponudepatnsHe
aujabetecHe petuHonatuje (MIP) Kog HEBUTPEKTOMUCAHUX OUMjy.
Mertope Y npocnekT1BHoj ctyauju, y 2015. rogmhm, ynopehe-
Ha cy 24 6onecHuKa ca BX 1 nHTpaBuUTpeanHo annmkoBaHUM
TPMAMLVHOOH-aLETOHNAOM ca 21 60NeCHVKOM 13 KOHTPOJTHE
rpyne (6onecHnum ca MAP 1 cnnuium cteneHom BX). Ceu 6onec-
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HULW Cy UMany KomrieTaH opTanmMosoLKy Npernies Ha MoyeTKy
cTyavje, 7 gaHa, 1, 3, 6, 9 n 12 meceuy nocne NHTpaBuUTpeanHe
annukauuje 20 Munurpama TpUaMUMHONOH-aLeToHKAa. Mopea
BX v BuAHe owWTpuUHe, aHann3MpaHy Cy U IHTPaoKyNnapHWU Npu-
TWCAK 1 pPa3Boj KaTapakTe.

Pesyntatn CraTUCTNYKM 3HaYajHa pasnuka y ryctuHm BX v su-
[HOj oWTPpUHU 3abenexeHa je 1. n 3. meceua nocne ynotpebe
TpuamuyHonoHa. Kog 29% 6onecHuka 3abenexeH je npuspe-
MeHM CKOK MHTPAOKyNapHOT MPUTMCKa NOCie MHTPaBuUTpean-
He Np1MeHe TPUAMLIMHOMOH3, a 4,1% 6onecHWKa 3aBpLIMno je
CTYAVjy ca pa3BujeHOM KaTapaKToOM.

3aK/pyyvak VIHTpaBuTpeanHo aninkosBaH TPYAaMLNHONOH-
aUeToHMZ Ma YMEPEH 1 NpUBPEMEH edeKaT Ha 6p3nHY pe-
ancopnuuje BX. To Moxe npeacTaB/baT KOPUCHY Tepanmjcky
MoryhHOCT Kafia BUTpeKToMuja Huje moryha.

KmbyuHe peun: TpmamMLnHONOH-aLETOHNS; BUTPeasiHa XeMo-
paruja; HTpaBUTPeanHa NHjeKLuja; MHTPAOKyNapHY NpUTUcaKk
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Comparing characteristics of the optic nerve
head among subjects with suspected glaucoma in
different ages of onset
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SUMMARY

Introduction/Objective Evaluation of the optic nerve head (ONH) is an inevitable procedure in the
diagnosis of glaucoma. One of the most common imaging techniques for a quantitative assessment of
the topography of the ONH is the Heidelberg retinal tomography Il (HRT II).

The aim of this study was to determine quantitative stereometric parameters of the ONH by using HRT
Il and to investigate any damage of neuroretinal rim in children with suspected glaucoma and compare
these data with a group of adults also with suspected glaucoma.

Methods This comparative study included 167 children (167 eyes) aged between five and 16 years (mean
age of 11 £ 3 years) with suspected juvenile glaucoma and 175 adult participants (175 eyes), aged 55-66
years (mean age of 60 * 3 years) also with suspected glaucoma. All of them were examined between
January 2013 and April 2014. ONH topography and retinal nerve fiber layer thickness measurements
were assessed using HRT II.

Results Data analysis in this study showed that the average mean values for children/adults were as fol-
lows: disc area (mm?) 2.828 + 0.489 / 2.663 + 0.412 (p<0.001); rim area (mm?) 1.873 £0.391/1.667 + 0.275
(p < 0.001); cup/disc area ratio 0.369 + 0.125 / 0.369 = 0.101 (p = 0.530); mean retinal nerve fiber layer
thickness (mm) 0.223 + 0.078 /0.219 + 0.055 (p = 0.494). Statistically significant difference in damage of
neuroretinal rim, between children and adults, was found in the temporal and temporal-inferior segments.
Conclusion There were differences in some of the investigated quantitative parameters of the ONH
between children and adults, as optic disc size, cup and rim area, and rim volume. By using Moorfields
regression analysis, differences in the damage of the neuroretinal rim, when comparing children and
adult optic discs, appeared only in the temporal and temporal-inferior sesgments, which means that optic
disc cupping has spread more in the children than in the adults.

Keywords: Heidelberg retina tomography; optic disc; stereometric parameters; primary open angle
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INTRODUCTION

Evaluation of the optic nerve head (ONH) is
an inevitable procedure in the diagnosis of
juvenile glaucoma. However, it is not easy to
detect the first glaucomatous changes on a disc
because of the great variability in the appear-
ance of the optic nerve that often makes an ac-
curate distinction between glaucomatous and
healthy optic nerve rather difficult [1, 2]. On
the other hand, the problems in the diagnosis
of juvenile glaucoma are usually difficult in get-
ting useful visual field information in children
(especially young children). In the absence
of a reliable visual field result, ophthalmolo-
gists must rely on an evaluation of structural
changes on the optic disc, which according to
the reported results, may precede the develop-
ment of the reproducible perimetry defects by
several years [3, 4, 5]. A confocal scanning la-
ser tomography, Heidelberg retina tomography
(HRT; Heidelberg Engineering, Heidelberg,
Germany), is one of the promising tools for
the evaluation of the ONH in glaucoma pa-
tients due to high reproducibility and ability to

measure three-dimensional parameters [6, 7].
HRT has been used in recent years to perform
quantitative measurements of the ONH and
provides measures of ONH topography [8].
It has been proved to be highly reproducible
and also shows good agreement with clinical
estimates between ONH structure and visual
function [9, 10, 11].

Glaucoma has been categorized by the age
of onset and the angle characteristics. It is ac-
cepted to a certain extent that juvenile-onset
primary open-angle glaucoma (JOAG) is a
subset of adult primary open-angle glaucoma
(POAG) with an earlier age of onset. However,
JOAG and POAG differ from each other with
regard to their inheritance, prevalence, and
severity of presentation [12]. There is a lack of
papers on comparative morphometric analy-
sis of the ONH using confocal scanning laser
ophthalmoscopy among primary open-angle
glaucoma and juvenile-onset primary open-
angle glaucoma, or their suspects.

The aim of this study was to determine quan-
titative stereometric parameters of the ONH by
using Heidelberg retina tomography II (HRT II)



Comparing characteristics of the optic nerve head among subjects with suspected glaucoma in different ages of onset

and to investigate any damage of neuroretinal rim in chil-
dren with suspected glaucoma and compare these data with
the group of adults also with suspected glaucoma.

METHODS

This prospective comparative study included 167 children
(167 eyes) aged 5-16 years (mean age of 11 + 3 years) with
suspected juvenile glaucoma and 175 adult participants
(175 eyes), aged 55-66 years (mean age of 60 * 3 years)
also with suspected glaucoma. All of them were examined
between January 2013 and April 2014 at the Clinic for Eye
Diseases, Clinical Center of Serbia, Belgrade. All subjects
underwent a complete ophthalmic examination by a glau-
coma specialist including visual acuity (Snellen chart), slit-
lamp biomicroscopy, gonioscopy, IOP measurement with
Goldmann applanation tonometry, and fundus examina-
tion using indirect ophthalmoscopy with Volk Superfield
lens 90D. Diagnostic observation also included a visual
tield test using the Threshold C 24-2 Swedish Interactive
Testing Algorithm (SITA) standard program with Hum-
phrey visual field analyzer II (Carl Zeiss, Oberkochen,
Germany) and scanning laser ophthalmoscopy - HRT 1II
(version 2.02; Heidelberg Engineering, GmbH, Dossen-
heim, Germany). Central corneal thickness values were
measured by ultrasonic pachymeter (Alcon Laborato-
ries, OcuScan® RxP Ophthalmic Ultrasound system, Fort
Worth, TX, USA) by trained ophthalmic technicians. The
pachymetry measurement recorded for each eye was the
average of three measurements taken per eye. Refractive
error was measured with KR-7000 auto kerato-refractome-
ter (Topcon, Tokyo, Japan) and was calculated as spherical
equivalent in diopters (D), as the sum of the sphere and
half of the refractive astigmatism.

Subjects included in the study were glaucoma suspects
with either glaucomatous-appearing optic disc and IOP
under 22 mmHg or healthy appearing optic disc and IOP
of 22 mmHg or above. The criteria for determining the
glaucomatous-appearing optic disc were assessed by the
clinical impression of a glaucoma specialist. “Glaucoma-
tous-appearing optic disc” must include one or more of the
following: 1) excavation — undermining of the neuroretinal
rim; 2) notching — it was considered if it involved two
clock hours; 3) focal or diffuse atrophy of neuroretinal rim
area — neuroretinal rim thinning involving two or more
clock hours; 4) vertical cup-disc ratio of more than 0.6 or
5) vertical cup-disc asymmetry between the eyes of 0.2 or
more [1]. Participants included in the study did not receive
anti-glaucoma medications nor did they undergo surgery.

Inclusion criteria were as follows: 1) best-corrected
visual acuity better than 0.8; 2) spherical refraction within
15.0 D; 3) cylindrical correction within 1.5 D; 4) open
angle on gonioscopy, and 5) normal visual field.

Exclusion criteria were the coexistence of any other
ophthalmic pathology other than glaucoma and IOP above
26 mmHg.

All subjects received a detailed explanation about the
study and signed an informed consent form in accordance
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with the principles embodied in the Declaration of Hel-
sinki. An informed consent to participate in the study was
taken from all adult participants or from the guardians (if
participants were below 18 years of age). The Ethics Com-
mittee of the Clinical Center of Serbia, where the study was
undertaken, approved this study.

Study participants underwent ocular imaging with the
commercially available HRT II version 2.02. HRT is a con-
focal scanning laser ophthalmoscope that provides soft-
ware-generated measurements describing the topography
of the surface of the optic disc and adjacent peripapillary
retina. The right eye of each participant selected for the
study was examined for the first time by means of HRT II.
The same observer analyzed all HRT images after proper
adjustment for refractive error and astigmatism.

Twelve stereometric parameters [disc area (mm?), cup
area (mm?), rim area (mm?), cup-to-disc area ratio (C/D
ratio), cup volume (mm?), rim volume (mm?®), mean reti-
nal nerve fiber layer (RNFL) thickness, RNFL cross sec-
tional, height variation contour (mm), mean cup depth
(mm) and maximum cup depth (mm), and cup shape
measure (mm)] of children and adults have been taken
into consideration in this study. We also investigated data
for the mean RNFL thickness, rim area, rim volume and
C/D ratio in each of the six segments (temporal, tempo-
ral-inferior, temporal-superior, nasal, nasal-superior, and
nasal-inferior).

Moorfields regression analysis (MRA) is a part of the
HRT program, which represents the method for analyz-
ing regression logarithmic of the global and six segment
rim areas (temporal, temporal-inferior, temporal-superior,
nasal, nasal-superior, and nasal-inferior) to the matching
disc areas and compares the results to a normative data-
base. It defines these areas as damaged or outside normal
limit, borderline, and normal based on the 95% and 99.9%
confidence intervals (CI): “normal” if all of the measure-
ments fall within the 95% CI) “borderline” if at least one
falls between the lower 95% and 99.9% CI; and “outside
normal limits” if at least one rim area measurement is less
than the lower 99.9% CI.

By using the MRA, the percentage of the participants
who had normal, borderline, and/or outside normal limit
neuroretinal rim (temporal, temporal-superior, temporal-
inferior, nasal, nasal-superior, and nasal-inferior) was de-
termined, so these data were compared between children
and adult groups.

Statistical analysis

Standard descriptive statistics were used. Student’s t-test
and Mann-Whitney test was used for comparison of the
variables between studied groups; x* test was used to evalu-
ate the significance of the differences between categorized
data. Individual differences were considered to be statisti-
cally significant for p < 0.05. IBM SPSS Statistics for Win-
dows, Version 21.0 (IBM Corp., Armonk, NY, USA) was
used for all statistical calculations.
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RESULTS

During the observation period, 167 children and 175
adults were enrolled in this study. Baseline demographic
characteristics of enrolled participants, IOP, best-corrected
visual acuity, and refractive error in diopter are shown in
Table 1.

The mean children’s age was 11.2 + 3.1 years (range of
5-16 years); the children were predominantly male (54%).
In the adult group the mean age was 60.1 + 3.2 years (range
of 55-65 years); they were predominantly female (66%).
The children’s mean IOP was 16.5 + 3.1 mmHg (range of
10-25 mmHg) and in the adults it was 19.7 + 2.8 mmHg
(range of 12-26 mmHg) (p = 0.584). There was a statisti-
cally significant difference in mean central corneal thick-
ness in two studied groups, children/adults: 578 + 35 um
(range of 503-620 um) / 547 + 35 um (range of 453-60 pum)
(p =0.032). Visual acuity in both children and adults were
0.8 or better. They were predominantly myopic and spheri-
cal equivalent in children ranged between —5.00 and +1.00 D
and in adults between -4.50 and +2.00 D.

Summary statistics for the optic disc morphometric
characteristics of interest are presented in Tables 2, 3, 4,
5,and 6.

These summary statistics include the range, the mean,
and standard deviation for each characteristic in each
group. Table 2 shows a comparison of global ONH param-
eters by HRT II between the two groups. There were sta-
tistically significant differences between the children and
the adults in the following stereometric parameters: disc
area (mm?): 2.828 + 0.489 vs. 2.663 + 0.412, (p < 0.001),
cup area (mm?): 1.157 £ 0.527 vs. 1.011 + 0.381 (p = 0.0024),

Table 1. Characteristics of the participants in both studied groups

Mari¢ V. et al.

rim area (mm?): 1.873 + 0.391 vs. 1.667 £ 0.275 (p < 0.001),
rim volume (mm?: 0.437 + 0.196 vs. 0.382 + 0.132 (p = 0.039)
and RNFL cross sectional 1.357 + 0.473 vs. 1.262 + 0.327
(p = 0.048). However, no significant differences were
found in the mean C/D ratio, cup volume, mean RNFL,
mean and maximum cup depth (p > 0.05).

We further analyzed C/D ratio, rim area, rim volume,
and mean RNFL in each segment. Values of C/D area ra-
tio in each of the six segments in both studied groups are
summarized in Table 3. In temporal, temporal-inferior,
nasal, and nasal-superior segments C/D ratio was larger
in the children than in the adult group; with it, there were
statistically significant differences in the temporal [0.592
+ 0.106 vs. 0.543 + 0.146 (p = 0.044)] and the temporal-
inferior [0.388 £ 0.122 vs. 0.349 + 0.144 (p = 0.045)] seg-
ments. Rim area was larger in each of the six segments in
children than in adults (Table 4) and statistically signifi-
cant in all segments. Also, rim volume was greater in all
segments in children than in adults, but it was statisti-
cally significant in temporal (p = 0.006), temporal-inferior
(p < 0.001), and nasal (p = 0.0026) segments (Table 5).
Analyzing the mean RNFL we did not find statistically
significant differences in each of the 6 segments between
two studied groups (Table 6).

By analyzing the MRA findings of both groups, statis-
tically significant difference between children and adults
in damage of neuroretinal rim was found in the temporal
(p <0.001) and the temporal-inferior segment (p = 0.0046)
(Table 7).

Data for the temporal segment for children/adults were
(in percent) normal (77.2/96.1%), borderline (21.3/3.9%),
outside normal limit (1.6/0%); for the temporal-inferior

Variables Children Adults p
Number of participants, n 167 175
Male / female, n (%) 90 (54) / 77 (46) 59(34)/116 (66) 0.001

Age (years), mean + SD (range) 11.2+3.1(5-16) 60.1 + 3.2 (55-65) < 0.001
I0P (mmHg) (range) 16.5 +3.1 (10-25) 19.7 £2.8(12-26) 0.584
CCT (um), mean + SD (range) 578 + 35 (503-620) 547 + 35 (453-601) 0.032
Best corrected VA (range) 0.98 +0.048 (0.8-1.0) 0.98 +0.027 (0.8-1.0) 0.755
Refractive error, SE (D), (range) -2.50 (-5.00-+1.00) -1.50 (-4.50-+2.00) 0313
IOP - intraocular pressure; VA - visual activity; SE - spherical equivalent; D - diopter; CCT - central corneal thickness
Table 2. Values of global optic nerve head parameters in both studied groups
X Children Adults
Stereometric parameters p
Range Mean = SD Range Mean + SD

Disc area (mm?) 1.685-4.571 2.828 £ 0.489 1.780-3.745 2.663 +0.412 <0.001
Cup area (mm?) 0.042-2.758 1.157 £0.527 0.187-1.957 1.011 +£0.381 0.0024
Rim area (mm?) 1.873-3.593 1.873£0.391 0.908-2.630 1.667 +0.275 <0.001
Cup/disc area ratio 0.021-0.639 0.369 £ 0.125 0.081-0.599 0.369 £ 0.101 0.530
Cup volume (mm?3) 0.001-1.122 0.387 £0.262 0.028-1.078 0.327 £0.203 0.065
Rim volume (mm?3) 0.123-1.343 0.437 £ 0.196 0.127-0.850 0.382+0.132 0.039
mRNFL 0.052-0.467 0.223 £0.078 0.091-0.398 0.219 £ 0.055 0.494
RNFL cross section (mm?) 0.034-2.873 1.357 +£0.473 0.522-2.190 1.262 + 0.327 0.048
Mean cup depth (mm) 0.074-0.677 0.307 £ 0.096 0.111-0.631 0.309 £ 0.098 0.889
Maximum cup depth (mm) 0.200-1.316 0.744 £0.181 0.379-1.278 0.758 £0.180 0.552
Height variation contour 0.171-1.553 0.370+0.149 0.183-0.655 0.356 + 0.081 0.706
Cup shape measure -0.412-0.058 -0.144 £ 0.078 -0.309-0.048 -0.152 £ 0.081 0.264

MRNFL - mean retinal nerve filter layer
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Table 3. Values of cup-to-disc area ratio in each of the six segments in both studied groups

Cup-to-disc area ratio Children Adults
segments Range Mean + SD Range Mean + SD g
Temporal 0.081-0.864 0.592 +£0.106 0.230-0.822 0.543 £ 0.146 0.044
Temporal-superior 0.000-0.724 0.408 +0.133 0.069-0.704 0.430+0.123 0.133
Temporal-inferior 0.010-0.813 0.388+0.122 0.007-0.737 0.349+0.144 0.045
Nasal 0.000-0.738 0.239+0.162 0.000-0.680 0.218 £0.149 0.084
Nasal-superior 0.000-0.636 0317 +£0.154 0.000-0.588 0.303+0.135 0.588
Nasal-inferior 0.000-0.524 0.207 £0.124 0.000-0.662 0.219+0.128 0.686
Table 4. Values of rim area in each of the six segments in both studied groups
. Children Adults
Rim area segments p
Range Mean = SD Range Mean + SD
Temporal 0.081-0.651 0.301 = 0.096 0.087-0.464 0.265 = 0.069 < 0.001
Temporal-superior 0.103- 0.443 0.257 £ 0.063 0.079-0.326 0.233 £ 0.043 <0.001
Temporal-inferior 0.076-0.650 0.257 £ 0.071 0.058-0.345 0.214 £ 0.043 < 0.001
Nasal 0.199-1.086 0.545+0.133 0.206-1.021 0.510+0.106 0.022
Nasal-superior 0.069-0.555 0.257 £0.154 0.141-0.334 0.233 £0.430 <0.001
Nasal-inferior 0.168-0.554 0.292 + 0.065 0.123-0.446 0.255+0.053 < 0.001
Table 5. Values of rim volume in each of the six segments in both studied groups
. Children Adults
Rim volume segments p
Range Mean + SD Range Mean = SD
Temporal 0.010-0.100 0.029£0.016 0.000-0.080 0.024 £ 0.012 0.006
Temporal-superior 0.008-0.131 0.049 +0.023 0.008-0.126 0.045 +0.019 0.211
Temporal-inferior 0.006-0.259 0.061 +0.033 0.010-0.134 0.048 £ 0.021 <0.001
Nasal 0.000-0.272 0.063 +0.059 0.000-0.237 0.044 + 0.046 0.144
Nasal-superior 0.004-0.253 0.066 + 0.036 0.015-0.167 0.064 = 0.026 0.927
Nasal-inferior 0.024-0.268 0.091 £ 0.039 0.018-0.175 0.078 £0.030 0.0026
Table 6. Values of the mean retinal nerve filter layer (MRNFL) in each of the six segments in both studied groups
Children Adults
mRNFL segments p
Range Mean = SD Range Mean + SD
Temporal 0.096-0.168 0.079 £ 0.030 0.038-0.142 0.075+0.020 0.114
Temporal-superior 0.021-0.493 0.252 +0.088 0.104-0.501 0.262 +0.077 0.526
Temporal-inferior 0.024-0.628 0.265 +0.107 0.055-0.453 0.242 +0.082 0.706
Nasal 0.050-0.700 0.246£0.113 0.030-0.460 0.233+£0.079 0.059
Nasal-superior 0.198-0.615 0.284+0.122 0.089-0.569 0.303 £ 0.088 0.258
Nasal-inferior 0.109-0.648 0.330+0.110 0.137-0.512 0.323 £0.083 0.474
Table 7. Moorfields regression analysis results
Children Adults
Segments (%) p
IN BL ouT IN BL ouT
Temporal 98(77.2) 27 (21.3) 2(1.6) 122 (96.1) 5(3.9) 0(0) < 0.001
Temporal-superior 119(93.7) 6(4.7) 2(1.6) 114 (89.8) 12 (9.4) 1(0.8) 0.2695
Temporal-inferior 101 (79.5) 21(16.5) 5(3.9) 117 (92.1) 9(7.1) 1(0.8) 0.0046
Nasal 93 (73.2) 21(16.5) 13(10.2) 106 (83.5) 13(10.2) 8(6.3) 0.1498
Nasal-superior 95 (74.8) 23(18.1) 9(7.1) 95 (74.8) 29 (22.8) 3(24) 0.8285
Nasal-inferior 105 (82.7) 14(11) 8(6.3) 105 (82.7) 13(10.2) 9(7.1) 0.9772

IN — normal; BL - borderline; OUT - outside normal limit

segment they were normal (79.5/92.1%), borderline
(16.5/7.1%), and outside normal limit (3.9/0.8%). There
was no statistically significant difference in other segments.

DISSCUSION

In the present study, we evaluated stereometric parameters
of the ONH in suspected primary open-angle glaucoma
in different ages of onset. Our first purpose was to evalu-

ate morphometric features of the optic disc in children,
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and the second one was to compare these data with the
data of the group of adults. The optic disc characteristics
have been extensively studied with regard to adult onset of
POAG, but there are few studies relating to the morphom-
etry of primary juvenile glaucoma discs [13, 14]. On the
other hand, HRT has been used in normal children in a
few studies [15-18]. Ruberto et al. [15] reported normal
values for HRT in comparison with children with cerebral
visual impairment, and Tong et al. [16] presented values of
myopic 11-12-year-old Singaporean children. Recently, He
etal.[17] used HRT to analyze disc and cup area in a twin
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study of children. Larsson et al. [18] investigated the nor-
mal values but also repeatability and interocular difference
of the ONH, using HRT, in 5-16-year-old full term chil-
dren. They had smaller disc area than in the present study
(2.16 mm? vs. 2.83 mm?), as well as rim area (1.75 mm?
vs. 1.87 mm?) and cup area (0.41 mm? versus 1.15 mm?).
Chinese twins, studied by He et al. [17], also had smaller
disc area [2.83 mm? (present study) vs. 1.97 mm?] and
smaller cup area [1.15 mm? (present study) vs. 0.50 mm?].
The differences were obvious especially in the cup area
because in our study most of the children had a glauco-
matous-appearance disc and Larsson et al.[18] and He and
al. [17] studied normal children. Also, the reason for large
discs and large cupping could be the reason why children
in our study had myopic refractive errors like in the study
by Jung et al. [19], in which they suggested that highly
hyperopic eyes have significantly smaller optic discs and
highly myopic eyes have significantly larger discs than em-
metropic eyes.

There were not many studies on comparative morpho-
metric analyses of ONH using confocal scanning laser
ophthalmoscopy among primary glaucoma in different
ages of onset. Jonas and Grundler [13] compared ONH
between JOAG and POAG patients in 1996, and recently
Gupta et al. [12] analyzed differences in optic disc charac-
teristics between primary congenital glaucoma, juvenile,
and adult onset open angle glaucoma patients.

The present study found optic discs to be larger among
patients with suspected JOAG compared with suspected
glaucoma in adults. Our parameters were larger than in
the recent study by Gupta et al. [12] - optic disc size in
JOAG patiens was 2.61 mm? vs. 2.83 mm? (present study);
the parameters were also significantly larger than in adult
POAG eyes [2.44 mm? vs. 2.663 mm? (present study)]. It
can be observed that in the study by Gupta et al. [12] the
patients were presenting with a confirmed diagnosis of
glaucoma, while in our study participants were presenting
with suspected glaucoma. One of explanations that chil-
dren may have larger optic disc sizes might be that a larger
disc size may also be inherited with a genetic susceptibility
to develop glaucoma. It is known that genetic susceptibility
plays a greater role in the causation of glaucoma in chil-
dren (congenital and juvenile) compared to adults, where
causation is, more often, multifactorial. Hence, genetic
segregation of children affected by glaucoma could also
account for the larger optic discs seen within our observa-
tions of these young participants compared with our adult
participants [20].

On other hand, Jonas and Grundler [13] studied the op-
tic disc morphometry of 37 JOAG and 382 adult POAG
patients using stereo disc photographs but did not find a dif-
ference in the disc area between the juvenile and adult onset
POAG eyes in their population. They used the planimet-
ric method for calculations, which is known to give larger
measurements because of image magnification compared
with the confocal scanning laser ophthalmoscope (CSLO).

Measurement of the optic disc and neuroretinal rim
is important for the diagnosis and management of glau-
coma [21]. It is increasingly recognized that the disc size
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is a major determinant of other disc parameters such as
neuroretinal rim area or cup area or volume [13, 19, 22].
When comparing our data compiled from the children
and the adults groups, in addition to larger disc sizes, the
children also had larger rim areas, which is consistent with
the results in previous published studies [23, 24].

In our study, children also had greater average cup area
and cup volume than adults. Jonas and Grundler [13] also
found that cup volume in children with JOAG were larger
than in POAG patients. In the study by Gupta et al. [12],
the cup characteristics demonstrated significantly greater
means among JOAG compared with POAG and primary
congenital glaucoma eyes, including cup depth (p = 0.001),
cup volume (p = 0.024), and C/D area ratio (p = 0.049).
C/D ratio as a measure for determining structural change
is most often used clinically by glaucoma specialists to
assess structural damage of the optic disc. In the present
study there was no significant difference in the mean C/D
ratio between children and adults (children 0.369 + 0.125,
adults 0.369 + 0.101).

We mentioned that previous studies have suggested a
correlation of neuroretinal rim area and optic cup area to
the optic disc size but the question is the correlation be-
tween disc size and RNFL [13, 19, 22]. Budenz et al. [25]
have demonstrated thicker RNFL in larger optic discs. In
our study, RNFL was thinner in adults but we need to take
into consideration the fact that age is recognized as a sig-
nificant factor affecting RNFL thickness [26, 27], and that
normal individuals lose ganglion cells in an age-dependent
manner, at an estimated rate of up to 5,000 axons/year,
which may translate into considerable axon loss during a
70-year life span [24]. On the other hand, our results co-
incide with results in a study by Savini et al. [22], showing
that RNFL thickness was positively correlated with ONH
size. Such a correlation may be the result of either an in-
creased number of nerve fibres in eyes with larger discs or
a smaller distance between the circular scan and the true
ONH margin [22].

Besides quantitative parameters of the ONH in chil-
dren and adults, we investigated differences in damage
of the neuroretinal rim with MRA, comparing children’s
and adult optic discs in which damage was only appear-
ing in the temporal and temporal-inferior segments; our
conclusion is that the optic disc cupping spread more in
children than in adults. MRA indicates normal, borderline,
and outside normal limits on the basis of a comparison
between an examined optic disc and a dedicated database
of normal eyes and is highly capable of clinically discrimi-
nating normal and glaucomatous patients. In our study,
there was a statistically significant difference of the per-
centage distribution in normal, borderline, and outside
normal limit between children and adults group in the
temporal and temporal-inferior segments; in these seg-
ments neuroretinal rim was more damaged in children
than in adults. Several clinical studies support the idea that
damage to the optic nerve and the RNFL can be identified
before an alteration in the visual field [28]. This fact is very
important in the examination of children, because deter-
mination of the visual field and interpretation of the results
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may prove challenging. Detection and monitoring of glau-
coma patients are based on identification of structural and
functional changes. We mentioned that in the absence of
reliable visual field results in children, ophthalmologists
must rely on evaluating structural changes on the optic
disc. We also know that structural alterations of the optic
disc nerve fiber layer complex provide the earliest reliable
signs of damage from glaucoma [24, 29]. Accurate and ob-
jective quantitative measurements of the ONH and nerve
fiber layer are required to improve our ability to regularly
recognize early glaucomatous damage. It follows that it is
important to evaluate the ONH by using well-established
confocal scanning laser ophthalmoscope, HRT II, and to
improve detection of early damage [30]. Also, HRT is a
quick and non-invasive technique and therefore is appli-
cable in children.

Our study has some limitations. While HRT has mostly
been used in the diagnosis of glaucoma, it has also been the
requirement that the operator manually defines a contour
line marking the inner border of the ONH margin as de-
fined by the sclera ring. Many of the quantitative measure-
ments are derived from the contour line placement, thereby
inducing measurement variability. Second, the problem is
that there is a lack of normative database for subjects under
the age of 18 and consequently HRT use in children has not
been extensively studied. Also, it should be noted that the
mean age of these two groups was different, which makes
the comparison less accurate. We did not present age-
matched control data because the aim of this study was to
compare morphologic appearance of optic disc in glauco-
ma suspects in different ages of onset. In addition, it should
be taken into account that all the participants underwent
visual field testing with a limitation, which implies that
most of the children did not have reliable visual field testing
results. Finally, it is important to highlight that participants
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TonorpachKa npoueHa nanuiae BMaHOr XXusLla Koj geue n ogpacsiumx ca Cymmbom

Ha [NayKom

BecHa Mapuh'?, Byjuuia Mapkosuh'?, Mapuja boxuh'2 NeaH MapjaHosuh'>
'KnuHnukn ueHtap Cpbuje, Knnrka 3a ouHe bonectu, beorpag, Cpbuja;

2YHneepautet y beorpagy, MegnunHcku pakyntert, beorpag, Cpbuja

CAMETAK

YBog/Lum Mperneg nanvne sugHor xwusua (MBX) npeacTasba
OCHOBY NMPUIMKOM MOCTaB/batba AvjarHo3e rnaykoma. JenHa og
Hajuelwnyx AnjarHOCTUYKINX MeTOAa 33 KBaHTUTaBHY NPOLiEHY
Tonorpaguje MNBX je Xajoenbeprosa Tomorpaduja petute Il
(XTP 1I).

Linm paga je 6uo ogpepautn nomohy XTP |l KBaHTUTaTUBHE
CTepeoMeTpujcKe NapameTpe nanwue Kog AeLe ca CyMioM
Ha jyBEHWUITHU [NAayKOM 1 YNOpeanTI Te MapameTpe ca rpyrnom
ofpacnmx ocoba Takohe ca CyMHOM Ha FiayKoM.

Mertopge Y cTyaujy je ykibyueHo 167 peue y3pacta 11 + 3 rogmHa
Ca CyMHOM Ha jyBEHWTHU rnaykom 1 175 ogpacnmnx ctapoctu
60 * 3 rogMHa ca CyMHOM Ha rnaykoMm y nepuogy of jaHyapa
2013. po anpuna 2014.

Mperneg MNBX 1 nepunanunapHe peruje 06aB/beH je ynotpedom
nacep ckeHuHr Tomorpada XPT Il.

Pesyntatm [poceyHe BpefHOCTM CTEPEOMETPUCKMX Napa-
mMeTapa Koa aelie/oppacnux bune cy: nospuHa NBX (mm?)

2,828 £ 0,489 /2,663 + 0,412 (p < 0,001); noBpLwnHa Hey-
popeTuHanHor oboga (mm?) 1,873 + 0,391 / 1,667 + 0,275
(p < 0,001); ojHOC NMpeYHMKa EKCKaBaLuje U MPeYyHrKa nanune
0,369 + 0,125/ 0,369 + 0,101 (p = 0,530); npoceyHa AebbLUHA
cnoja HepBHMX BnakaHa 0,223 + 0,078 / 0,219 + 0,055 mm
(p = 0,494). OwTehetbe HeypopeTHanHoOr obofa Nokasano je
CTaTUCTUYKY 3HAUajHOCT Yy TEMMOPAHOM 1 TeMMOPaHOLOHEM
CerMeHTY KOA Aelie Y OBHOCY Ha ofjpaciie NcnuTaHuKe.

3aksby4ak Y 0BOj CTyAuj1 MOCTOjana je pasnuka y BpegHocTMma
HEKUX Off CTEPEOMETPUjCKMX KBAHTUTATBHIX NapameTapa NBK
n3mehy gele 1 ogpacnux, Kao WTo cy: nospunHa MNBX, nosp-
LIMHA U 3anpemMirHa HeypopeTrHanHor oboga. HeypopeTuHantm
060f je 610 Y1 y TeMNopanHOM 1 TEMNOPaHOAOHEM CErMeH-
Ty KOA fieLle, Tj. BuiLLe Ce WMpwa rayKkoMaTo3Ha eKcKaBaLuja.

KmbyuHe peun: Xajaenbeprosa petuHanHa Tomorpaduja; rna-

Ba OMTUYKOT HEPBA; CTEPEOMETPW]CKM MapaMeTpu; MPUMapHU
rnaykom OTBOPEHOT YI/1a; jyBEHUIH F1ayKOM
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SUMMARY

Introduction/Objective The aim of this study was to determine clinical and radiographic periapical
healing of teeth with apical periodontitis treated with different formulations of calcium hydroxide (CH)
- paste (CH-paste) and gutta-percha points (CH-GP) — as well as those of chlorhexidine (CHX) - gel (CHX-
gel) and gutta-percha points (CHX-GP) -12 months after therapy.

Methods Eighty patients with chronic apical periodontitis were randomly allocated to four treatment
groups according to the intracanal medicament used: CH-paste, CH-GP, CHX-gel, and CHX-GP group.
Seventy-eight patients were analyzed clinically and radiographically 12 months postoperatively. The
periapical index (PAl) was used for the radiographic evaluation of treatment.

Results Overall outcome was classified according to radiographic evaluation only, since clinical success was
observed in all the patients. In all the groups, significant reduction in PAl scores was observed (p < 0.001).
The proportions of healed teeth (PAl < 2) were 73.7%, 60%, 68.4%, and 65% in CH-paste, CH-GP, CHX-gel
and CHX-GP group, respectively, with no significant differences between the groups.

Conclusion The results suggest that there are no differences between investigated CH- and CHX-delivery
systems regarding treatment outcome of teeth with apical periodontitis.

Keywords: calcium hydroxide; chlorhexidine; periapical diseases; root canal therapy; treatment outcome

INTRODUCTION

Microorganisms play a key role in the devel-
opment and persistence of apical periodontitis
and the success of endodontic therapy depends
on their reduction. Mechanical instrumenta-
tion and irrigation significantly reduce but do
not completely eliminate microbiota present
in the root canal [1]. Therefore, the use of an
interappointment intracanal dressing has been
recommended to supplement the antibacterial
effects of chemomechanical procedures and
maximize bacterial reduction [2].

Calcium hydroxide (CH) is one of the most
effective antibacterial dressings during endo-
dontic therapy due to its antimicrobial activ-
ity, tissue-dissolving ability, detoxification of
lipopolysaccharides, and induction of repair by
formation of hard tissue [3]. Despite the favora-
ble properties of CH, other substances, such as
chlorhexidine (CHX), have been proposed with
the aim of targeting bacteria resistant to CH [4].

Effectiveness of intracanal medicament de-
pends not only on its antibacterial effect but

also on its bioavailability directly influenced by
the delivery system. CH is commonly mixed
with aqueous, viscous, or oily vehicles, while
CHX has been used in the form of liquid or gel.
Another delivery method for intracanal dress-
ing is the use of gutta-percha points impregnat-
ed with medicament, either CH or CHX. Ac-
cording to the manufacturer, these points are
easy to insert and remove from the canal, and
they have the ability to release large quantities
of medicament from their surface in a time-
dependent fashion. To date, almost all research
about medicated gutta-percha points consid-
ered only their in vitro antibacterial activity,
with contrasting results [5-11]. More recently,
antibacterial effects of medicated gutta-percha
points were evaluated in clinical settings [12,
13]. Investigations found no difference be-
tween CH gutta-percha points (CH-GP) and
CH paste [12, 13] or CHX gutta-percha points
(CHX-GP) [13]. Regardless of the reported an-
tibacterial efficacy of medicated gutta-percha
points from some in vitro and in vivo stud-
ies, clinical decision making should be based
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on the outcome of clinical research, because antibacterial
efficacy and successful therapeutic treatment might not
always coincide with each other [5-13]. Long-term effec-
tiveness of CH-GP as intracanal medicament was inves-
tigated in just a few studies, mainly case reports. CH-GP
were showed to be successful in the treatment of different
types of periapical lesions [14], root resorption [14, 15],
and for apexification treatment [16].

Thus, the aim of this study was to determine the
12-month clinical and radiographic periapical healing of
teeth with apical periodontitis treated with different for-
mulations of CH (paste and gutta-percha points) and CHX
(gel and gutta-percha points). The null hypothesis tested
was that the type of intracanal medicament (CH vs. CHX)
or its formulation (paste and gel vs. gutta-percha points)
had no influence on the clinical and radiographic healing
of teeth with apical periodontitis.

METHODS
Patient selection

The study was approved by the Ethics Committee of the
Faculty of Medicine and conformed to the principles
embodied in the Declaration of Helsinki. A sample was
selected from patients referred to the Endodontic Depart-
ment of the Faculty for nonsurgical root canal treatment
between 2011 and 2013.

The inclusion criteria for the study were as follows: 1)
healthy subjects age 18 years and older, both sexes; 2) single-
rooted and single-canalled teeth with nonvital pulps, con-
firmed by negative response to sensitivity pulp test (cold
and electric stimulation tester); 3) the presence of periapical
radiolucencies (minimum size > 2 x 2 mm); 4) no previous
endodontic therapy of the involved tooth; 5) the absence of
tooth or root fracture of the involved tooth; 6) the absence
of periodontal pocket (> 4 mm) of the involved tooth.

The exclusion criteria were the following: 1) the absence
of enough tooth structure for rubber dam isolation; 2) pa-
tients with contributory medical history; 3) patients who
received antibiotic therapy during previous six months.

Once eligibility was confirmed and after written and
verbal informed consent was obtained, the patient was
randomly assigned to one of the following four groups
according to the intracanal medicament used: CH-paste
(Calxyl-blue, OCO Products GMBH, Dirnstein, Ger-
many), CH-GP (Roeko Calcium hydroxide Plus Points,
Coltene/Whaledent, Langenau, Germany), CHX-gel (Con-
sepsis V, Ultradent, South Jordan, UT, USA), and CHX-GP
(Roeko Active Points, Coltene/Whaledent, Langenau, Ger-
many). The sample was randomized using computer-gen-
erated random numbers, by a person who did not belong
to the research group. The group assignment was passed
on to the clinician, endodontic specialist, only at the time
of treatment. Operator blinding could not be performed
due to different colors and forms of used medicaments.

The minimum sample size per group was determined
with the method described by Zhong [17]. Sixteen teeth
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per group were calculated to be required to obtain a power
of 80% at the 5% level of significance, with minimal clini-
cally significant mean difference between groups of 0.5
units (standard deviation + 0.5 unit) using the periapical
index (PAI) scale [18]. Assuming possible losses of 20%
during the 12-month follow-up period, the number of
teeth per group was adjusted to 20.

Clinical procedures

Each tooth was polished with pumice and isolated from
the oral cavity with a rubber dam. Antisepsis of the crown
and operative field was conducted according to a previ-
ously described decontamination protocol [19]. All sub-
sequent procedures were performed aseptically. Caries
lesion and/or leakage restoration were removed and a
standard access cavity was prepared. The canal working
length was established using the apex locator (Raypex® 5,
VDW, GmbH, Munich, Germany) and confirmed radio-
graphically. Canal instrumentation was performed using
the step-back technique with K-type files (0.02 taper ISO)
and Gates—Glidden drills (both from Dentsply/Maillefer,
Ballaigues, Switzerland) to the apical size of at least #35
depending on both the initial size of the root canal and
root anatomy. Canal was irrigated with 2 mL of 1% sodium
hypochlorite after each file size. When instrumentation
was completed, the canal was flushed with 5 mL of 17%
ethylenediaminetetraacetic acid followed by 5 mL of 1%
sodium hypochlorite. After drying the canal with sterile
paper points, intracanal medicament was placed in the
root canal. For teeth assigned to the CH-paste group, a
lentulo spiral was used to fill the canal with the paste. In
the CHX-gel group, the gel was placed into the root canals
by means of a syringe and needle. Teeth in the CH-GP and
CHX-GP groups were dressed by using medicated gutta-
percha point inserted to full working length into the canal
with a drop of sterile water, according to the manufac-
turer’s instructions. The access cavity was sealed with tem-
porary filling (Cavit, 3M ESPE AG, Seefeld, Germany) and
glass ionomer cement (Fuji IX, GC, Tokyo, Japan). After 15
days with intracanal medication, root canal was obturated
with gutta-percha and AH Plus sealer (Dentsply, DeTrey,
GmbH, Konstanz, Germany) using cold lateral compac-
tion technique. Definitive restoration was obtained within
one month after the completion of treatment.

Assessment of treatment outcome

The comparisons of clinical and radiographic findings at
the 12-month follow-up with that documented at preop-
erative examination were used for the assessment of out-
come of endodontic therapy. One investigator, uninvolved
in the treatment of the subjects, performed all follow-up
examinations.

Clinical outcome measures were the evaluation of the
presence of pain, percussion, and palpation sensitivity,
soft tissue status, tooth mobility, marginal bone level at
12 months. Absence of spontaneous pain and percussion
or palpation sensitivity, absence of sinus tract, absence
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of soft-tissue swelling, absence of tooth mobility and no
increase in periodontal probing depth compared with
baseline values were used as clinical criteria for treatment
success (healing).

Radiographic outcome measure was the change in
periapical radiolucencies at the 12-month follow-up. The
radiograph at the follow-up was made by using the indi-
vidual patient’s bite registration and the same exposure set-
tings used for the preoperative image. PAI score was used
for radiographic evaluation of treatment success [18]. The
index consists of five categories numbered 1-5 as follows:
1 - normal periapical structures; 2 — small changes in bone
structure; 3 — changes in bone structure with some mineral
loss; 4 — periodontitis with well-defined radiolucent area;
5 - severe periodontitis with exacerbating features; scores
of 3 or higher represent disease.

All radiographic films obtained preoperatively and at
follow-up were coded blind and organized in a random or-
der. To improve calibration and inter-examiner agreement,
two experienced endodontists who had not been involved
in the treatment or the follow-up appointments analyzed
a series of radiographs (not related to the study samples)
representing a wide range of periapical bone densities, be-
fore study evaluation. After this, they independently ana-
lyzed the study radiographs under moderate illumination
at a light table. In cases of disagreement, joint re-evalua-
tion was performed and consensuses were achieved. After
one month, the examiners repeated the entire analysis of
study radiographs. Inter- and intra-examiner agreement
produced a Cohen kappa above 0.71 and 0.81, respectively.

At 12-month follow-up, a tooth was classified as healed
if it presented no clinical signs or symptoms and had
PAI <2, or as unhealed if clinical signs or symptoms were
presented and/or had PAI > 3.

Statistical analysis

SPSS 19.0 for Windows (IBM Corp., Armonk, NY, USA)
was used for statistical analysis. The distribution of the
variables: sex, dental arch involved and tooth type was
evaluated using the ¥* test, while age was analyzed using
ANOVA. The Kruskal-Wallis followed by Mann-Whit-
ney U-test and Wilcoxon signed rank test were used for

intergroup and intragroup comparison of PAI scores, at
baseline and at the 12-month follow-up, respectively. To
determine the difference in proportion of healed teeth be-
tween the groups and to identify variables that may influ-
ence the treatment outcome, the x*> was used. The level of
p < 0.05 was chosen for statistical significance.

RESULTS
Demographic data

At the start of the treatment, 80 healthy persons (29 males)
were recruited. The mean age was 37.58 (range 18-76)
years. From each patient, only one tooth was included;
20 teeth per each group. Two of the 80 teeth included in
the study were lost at the 12-month follow-up (one in the
CH-paste and one in the CHX-gel group).

Comparisons between the groups showed no statistical
difference in the distribution of age, sex, tooth type, or
dental arch involved (Table 1).

Treatment outcome

At 12-months examination none of the patients had any
clinical symptoms and/or abnormal findings. The PAI
scores at baseline and at the 12-month follow-up for CH-
paste, CH-GP, CHX-gel and CHX-GP are presented in Ta-
ble 2. No significant differences between the groups were
observed for both baseline examination and the 12-month
control. Intragroup analysis revealed that in all treatment
protocols PAI score decreased significantly (p < 0.001). An
improvement in the PAI score was found in all patients
except for three cases (15%) in the CH-GP group. Success-
ful healing (PAI < 2) was observed in 73.7%, 60%, 68.4%,
and 65% of cases in groups CH-paste, CH-GP, CHX-gel
and CHX-GP, respectively (p = 0.832).

Influence of other selected variables on treatment out-
come in the total material is presented in Table 3. The
only factor that showed a positive favorable influence on
radiographic healing was the existence of a preoperative
periapical lesion smaller than 5 mm (p = 0.001).

Table 1. Demographic characteristics of study population, tooth type, and dental arch by group

Tooth type Dental arch
Intracanal
- Age Male Female

medicament n o ® — - - -
form mean + SD n (%) n (%) incisor canine premolar maxilla mandible

n (%) n (%) n (%) n (%) n (%)
CH-paste 19 | 39.58+10.96 7(36.8) | 12(63.2) 9(47.4) 4(21) 6(31.6) 12(63.2) 7 (36.8)
CH-GP 20 | 37.55+£17.86 5(25) 15 (75) 13 (65) 2(10) 5(25) 10 (50) 10 (50)
CHX-gel 19 | 3953+17.32 | 6(31.6) | 13(68.4) 10 (52.6) 3(15.8) 6(31.6) 14(73.7) 5(26.3)
CHX-GP 20 | 3465+x11.12 9 (45) 11 (55) 9 (45) 2(10) 9 (45) 14 (70) 6 (30)
Total 78 | 37.78+14.56 | 27(34.6) | 51 (65.4) 41 (52.6) 11(14.1) 26 (33.3) 50 (64.1) 28 (35.9)
p 0.692 0.596 0.765 0.424

CH-paste - calcium hydroxide paste; CH-GP - calcium hydroxide gutta-percha points; CHX-gel - chlorhexidine gel; CHX-GP - chlorhexidine gutta-percha points
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Table 2. Periapical status according to Periapical Index (PAl) before and after a 12-month follow-up for each group

Before treatment 12-month control
PAI CH-paste CH-GP CHX-gel CHX-GP CH-paste CH-GP CHX-gel CHX-GP p
n=20 n=20 n=20 n=20 n=19 n=20 n=19 n=20

1 0 0 0 0 12 8 10 10 <0.001
2 0 0 0 0 2 4 3 3 <0.001
3 3 2 4 5 5 4 5 7 <0.001
4 13 12 10 1 0 3 1 0 <0.001
5 4 6 6 4 0 1 0 0 <0.001
p 0.681 0.434

CH-paste - calcium hydroxide paste; CH-GP - calcium hydroxide gutta-percha points; CHX-gel - chlorhexidine gel; CHX-GP - chlorhexidine gutta-percha points

Table 3. Bivariate association between selected variables and success
rate (PAI < 2) in total sample

Variables ‘ n ‘ Success (PAl < 2) n (%) ‘ p
Age (years)

<38 46 30 (65.2) 0.810
>38 32 22 (68.8)

Sex

Female 51 33(64.7) 0.801
Male 27 19 (70.4)

Tooth type

Anteriors 52 32(61.5) 0.210
Premolars 26 20 (76.9)

Tooth location

Maxilla 50 30 (60) 0.134
Mandible 28 22 (78.6)

Size of lesion (mm)

<5 62 47 (77) 0.001
>5 26 14 (23)

Root-filling*

Acceptable 64 46 (71.9) 0.058
Unacceptable 14 6(42.9)

n - number of teeth;

*Acceptable filling - the filling ends 0-2 mm short of the radiographic apex
with no voids visible within the material or between the material and the root
canal walls; unacceptable filling - the filing material ends more than 2 mm
from the radiographic apex or extruded beyond the apex and/or visible voids
within or between the material and the root canal walls

DISCUSSION

In this study, clinical and radiographic parameters of apical
periodontitis healing were evaluated concerning different
form of intracanal medicaments, paste and gutta-percha
points for CH, and gel and gutta-percha points for CHX.
To the best of our knowledge, this is the first clinical study
assessing the effect of these points on periapical healing.
All types of medicaments resulted in similar periapical
healing patterns.

In the present study, the patients were randomly assigned
to treatment groups and no significant difference was found
between them in terms of preoperative factors (age, sex,
tooth type, dental arch, and PAI score at baseline). Root
canal treatment was performed according to a standard-
ized protocol by one experienced endodontist, representing
specialty practice settings. Since clinical success of treat-
ment was observed in all the patients, overall outcome was
classified according to radiographic evaluation. Limited
diagnostic ability of periapical radiography has been well

reported on. It has been shown that cone-beam computed
tomographic imaging is more accurate than radiography for
identifying periapical lesions. However, periapical radiogra-
phy has been used in almost all endodontic outcome studies
so far and has been adopted as a standard of practice. In
addition, cone-beam computed tomographic is not recom-
mended for routine diagnosis of periapical pathosis and the
assessment of the root canal treatment outcome [20]. The
applied criteria for treatment outcome were based on those
suggested by Orstavik et al. [18] accepted as a valid and reli-
able tool for measuring radiographic changes in apical bone
density. The variability in radiographic reading is well rec-
ognized due to subjectivity of radiographic assessment. To
overcome this shortcoming radiographic evaluation in our
study was performed by two examiners with a substantial
level of intra- and inter-examiner agreement. One-year ob-
servation period for radiological outcome in this study was
chosen as most of the teeth with preoperative apical peri-
odontitis heal during the first year after treatment [21, 22].

All treatment protocols led to significant decrease in
PAI scores. About 73.7% of teeth could be judged as healed
in the CH-paste group, 60% in the CH-GP, 68.4% in the
CHX-gel, and 64% in the CHX-GP group. The healing rate
observed in the CH-paste group corroborates the results of
previous studies in which the calcium hydroxide has been
used for intracanal medication of teeth with apical peri-
odontitis [21, 22, 23]. Concerning CHX, the only available
clinical report showed a healing rate of 94% in two to four
years of follow-up after treatment with 2% CHX in the form
ofliquid, a rate much higher than for CHX in our study [24].
Disagreement with our findings may be due to difference
in chemomechanical preparation, delivery system used for
medication, and the time frame for outcome observation.
However, if a decrease in PAI score was used as a favorable
outcome, the number of healed teeth in our study would
concur well with that obtained by the mentioned study [24].

Calcium hydroxide was used as a dressing material in
most studies dealing with treatment outcome, with very
few exceptions [23]. There are only a few studies which
demonstrated that the type of intracanal medicaments sig-
nificantly influence the outcome. The use of calcium hy-
droxide medicament resulted in better treatment outcome
than no dressing or the one containing corticosteroids
[20, 25]. In the present study, the outcome of endodontic
therapy of teeth with apical periodontitis did not signifi-
cantly differ between the groups. Thus, from the clinical
point of view, the healing pattern seems largely unrelated
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to the type and delivery system of intracanal medicament
used, suggesting that both CH- and CHX-based medi-
caments can be used in therapy of primary chronic api-
cal periodontitis. However, there was a tendency toward
more favorable outcome in teeth medicated with CH-paste
(75%) in comparison with CH-GP (60%). Considering the
facts that both CH formulations placed in root canal for
15 days showed similar efficacy in periapical healing, and
that CH-GP contain more than two times as much CH
than CH-paste (58% vs. 23%), it can be assumed that bio-
availability of CH in CH-GP is lower. Accordingly, release
kinetics of calcium and hydroxyl ions from CH-GP was
lower than that of other form of CH [12, 26, 27]. In addi-
tion, CH-GP presented short-term alkalinity and minor
antimicrobial activity in comparison to CH-paste [9, 10,
11, 28]. In contrast to CH, CHX by itself possess significant
pharmacokinetics characteristics, adsorption on oral mu-
cosa and the microbial cell wall (antimicrobial substantiv-
ity), which enable its long-lasting antibacterial effect. Some
authors found that CHX gel seemed to be more effective
than CHX-GP in the reduction of bacterial counts in situ
and in the inhibition of bacterial colonization of the dentin
in vitro [5, 29]. Comparing mentioned in vitro and in situ
findings considering only bacterial effectiveness with our
results concerning outcomes obtained from clinical settings
gel of 2% CHX and gutta-percha points of 5% CHX show-
ing similar rate of periapical healing, it could be suggested
that in clinical settings there are no differences between
investigated CHX delivery systems in their bioavailabil-
ity. Considering the influence of medicated gutta-percha
points on periapical tissue healing, there is only data about
CH-GP, mainly from clinical case series showing CH-GP to
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YTULAj pa3snuunTMX 061MKa KaaLmnjyM-XuapoKcMaa U XN0PXEKCUANHA Kao
MHTepCeaHCHUX MeMKamMeHaTa Ha UCXOA, eHAO0AOHTCKOT eyetba 3yba ca

XPOHUYHUM NepUuanekCHUMm nesujama

Hukona CrojaHoBuR', JeneHa KpyHuh', Vipena MnageHosuh?, 3opuua CrojaHoBuh?, Corba Anoctoncka®, CnaBorby6 »Kuskosuh?

'YHuBep3uTeT y VicTouHom Capajey, MeguumHcku dakyntet, Kateppa 3a aeHtanHy natonorujy, ®oua, Penybninka Cpricka, bocHa 1 XepLierosuHa;
YHnBep3uTeT y MictouHom CapajeBy, MeanuuHckn dakyntet, Katepnpa 3a opanHy pexabunutauujy, ®oua, Penybnnka Cpncka, bocHa n

XepLeroBuHa;

3YHuBep3uret,CB. Kupun n Metoauje’, CromatonoLwuku dakyntet, Katepa 3a pectaypatusHy ctomatonorujy, Ckonsbe, Peny6nika MakefoHuja;
*YHuBep3uTteT y beorpagy, Cromatonowwku akyntet, KnuHuka 3a 6onectu 3y6a, beorpag, Cpbuja

CAXETAK

YBoa/Lium Linmb oBor nctpaxuatba je 61o ga ce ncnuta Knu-
HUYKU 1 papmorpadckm Ucxop neverba 3yba ca anekcHUM ne-
PUOAOHTATMCOM 12 MeceLy Nocse 3aBpLLEHE Tepanuje 1 Npu-
MeHe pasnuunTx obnuka Kkanumjym-xugpokcuaa (KX): nacta
(KX-nacta) 1 rytanepka noenu (KX-IT1) n xnopxekcmamHa (XX):
ren (XX-ren) u rytanepka noexu (XX-T).

MeTtoge PaHOoMU30BaHO je 80 nCNMTaHMKa Ca XPOHUYHUM
nepuanekCcHUM fiesnjama y YeTupu rpyrne Ha OCHOBY BpcCTe
KopuwheHor nHTepceaHcHOr MeankameHTa: KX-nacta, KX-ITI,
XX-ren n XX-IT1. JBaHaecT meceL nocne 3aBpLUEHOr Jleyetba
npernefaHo je 78 ncnutaHvka n ypaheHu cy petpoanseonap-
HU CHUMUM. 3a NpoLeHy paanorpadCKkor ycnexa neyera Ko-
puwheH je nepuanukanHu uHgekc (MA).

Pesyntatm Vicxop neuema je kKnacudumkoBaH Ha OCHOBY pa-
AVOJIOLWKOT Haasa jep je Kof CBMX UCMUTaHMKa 3abenexeH
KIVHUYKK ycnex neyersa. Y CcBUM UCNMTUBaHUM rpynama je
3abenexeHo 3HauyajHO cMatbetbe BpegHocTu M (p < 0,001).
W3neuetbe (MU < 2) youeHo je kop 73,3% 3y6a y rpynu KX-nac-
Ta, 60% y KX-TT1 rpynu, 68,4% y rpynu XX-ren un ko 65% 3y6a
y rpynu XX-ITI, npy yemy pasnuke nsmehy rpyna Hucy 6une
CTaTUCTUYKM 3HaYajHe.

3akspyyak Pesyntatu oBor nctpaxusarba nokasyjy fa He
MOCTOjM pa3fnKa y UCXopdy nedera 3yba ca anekCHUM nepu-
OLOHTVUTMCOM MOCJIe MPUMEHE UCNUTUBAHKX 065Ka KX 1 XX.

KrbyuHe peun: Kanuujym-XuapoKCua; XNopXekcuanH; nepm-
aneKkcHo 06osberbe; eHAOAOHTCKY TPETMaH; NCXOf Jleuerba
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Effects of three types of functional appliances
in Class Il malocclusion treatment - sagittal and
vertical changes
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SUMMARY

Introduction/Objective Class Il malocclusions are sagittal malocclusions characterized by a distal rela-
tionship of posterior teeth. Depending on the underlying problem, Class Il malocclusions can be skeletal
or dentoalveolar. Class Il malocclusion treatment modality will depend on the cause, severity, and age.
Growth modification is the best treatment option in growing patients with skeletal Class Il malocclusions.
The aim of this study was to establish and compare sagittal and vertical skeletal and dental changes in
patients treated with the “M block” appliance, the Frankel functional regulator, and the Balters' bionator.
Methods The sample consisted of 70 patients diagnosed with skeletal Class Il malocclusions (ANB > 4°)
and mandibular retrognathism (SNB < 80°). The patients were divided into three groups according to the
type of appliance. All the patients went through the standard diagnostic procedure (anamnesis, clinical
and functional analysis, study model, panoramic radiograph, and cephalometric analysis), and dental
and skeletal age was determined. Treatment effects were analyzed on study models and cephalograms
at the end of treatment.

Results All the appliances led to significant mandibular anterior movement and sagittal growth, which
reduced the ANB values. All three groups of patients presented with neutral growth pattern, upper inci-
sor retrusion, and lower incisor protrusion at the end of treatment.

Conclusion The results of this study indicate efficacy of all three appliances in skeletal Class Il maloc-
clusion treatment.

Keywords: class Il malocclusion; functional treatment; M block appliance; Frankel appliance; bionator

INTRODUCTION

Class II malocclusions are sagittal malocclu-
sions characterized by a distal relationship
of posterior teeth. Depending on the under-
lying problem, Class II malocclusions can
be skeletal or dentoalveolar. Skeletal Class II
malocclusions are characterized by a distal
maxillo-mandibular relationship. This could
be a consequence of mandibular retrognathism
and/or underdeveloped mandible, maxillary
prognathism and/or overdeveloped maxilla,
or a combination of the two [1, 2]. Depend-
ing on the cause of the malocclusion, Class II
can be treated by growth modification, dental
camouflage, or orthodontic-surgical treatment.
Whenever there is a skeletal discrepancy, best
treatment option would be growth modifica-
tion. However, this treatment modality could
be used only if the patient is still growing [3,
4]. Growth modification treatment uses the pa-
tient’s residual growth in order to change jaw
dimensions and position and establish proper
occlusion. Ideal timing for this kind of treat-
ment would be just before the pubertal growth
spurt. Removable functional appliances are the
most commonly used appliances in children
and late-mixed dentition adolescents. Fixed
functional appliances are commonly used in

adolescents and permanent dentition post-ad-
olescents, due to limited effects of removable
appliances and lack of compliance [4].
Growth modifying functional appliances fa-
cilitate change in the activity of different groups
of muscles by delivering forces to the jaws and
teeth, therefore affecting their function and
position [5]. Most commonly used functional
appliances are Andresen activator, twin block
appliance, Sander’s bite-jumping appliance,
Frankel functional regulator, Balters” bionator,
etc. A modification of the Sander’s bite-jumping
appliance made with the Schaneng screw (Den-
taurum GmbH & Co. KG, Ispringen, Germany)
instead of the Sander’s functional screw (Fores-
tadent Bernhard Forster GmbH, Pforzheim,
Germany) has been successfully used at the
Department of Orthodontics, Faculty of Dental
Medicine, University of Belgrade, for over a dec-
ade. This appliance, also known locally (in Ser-
bia) by the name “M block” appliance, consists
of an upper and lower removable appliance. An
expansion screw and the Schaneng functional
screw are built into the upper appliance. The
lower appliance contains an inclined plane that
guides the functional screw and directs the man-
dible forward. The M block appliance (Figure
1) is built according to the design suggested by
Sander for his bite-jumping appliance [6, 7].
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Figure 1. M block appliance

The aim of this study was to establish and compare sag-
ittal and vertical skeletal and dental changes in patients
treated with the M block appliance, the Frankel functional
regulator (Figure 2) and the Balters’ bionator (Figure 3).

METHODS

The sample of this study consisted of 70 patients treated at
the Department of Orthodontics of the Faculty of Dental
Medicine, University of Belgrade. Inclusion criteria were
skeletal distal bite (ANB > 4°), mandibular retrognathism
(SNB < 80°), no previous orthodontic treatment, and ap-
propriate age (prepubertal growth spurt).

According to the type of appliance used in treatment,
subjects were divided into three groups: Group I: patients
treated with the M block appliance (30 subjects); Group
II: patients treated with the Frinkel functional regulator
type I (20 subjects); Group III: patients treated with the
Balters’ bionator type I (20 subjects).

All three appliances are indicated for treating growing
patients diagnosed with skeletal distal bite and mandibular
retrognathism.

Standard diagnostic procedure was performed, which
included anamnesis, clinical and functional examination,
study model analysis, panoramic radiograph analysis, and
cephalometric analysis. Dental age was estimated according
to the method developed by Demirjian et al. [8]. Skeletal
age was determined using the modified Cervical Vertebral
Maturation method described by Baccetti et al. [9]. Accord-
ing to age assessment, all patients were in the pre-pubertal

‘ DOI: https://doi.org/10.2298/SARH170428146R

Figure 3. Balters' bionator type |

growth spurt period, which is a crucial prerequisite for
functional orthodontic treatment. The average chrono-
logical age of patients before the beginning of treatment
was 10 years and one month, and the average dental age
was nine years and five months. Skeletal age analysis of
pretreatment records revealed the following data: in Group
I, three patients were in stage 1 (10%), 22 patients in stage
2 (73%), and five patients in stage 3 (17%); in Group II,
nine patients were in stage 1 (45%), seven patients in stage
2 (35%), and four patients in stage 3 (20%); in Group III,
four patients were in stage 1 (20%), nine patients in stage
2 (45%), and seven patients in stage 3 (35%). The average
treatment time was 15 months in Group I, 20 months in
Group II and 22 months in Group III. The patients’ age,
treatment time, and sex distribution are shown in Table 1.

Cephalometric analysis

The following cephalometric parameters were used: I sagit-
tal parameters (angles): SNA - sagittal position of the max-
illa; SNB - sagittal position of the mandible; SNPg — sagittal
position of the chin; ANB - sagittal maxillo-mandibular
relationship; II maxillary and mandibular development pa-
rameters (linear distances): Snp to A’ - length of the maxil-
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lary corpus (C max); Go to Pg’ - length of the mandibular
corpus (C mand); Cd’ to Go’ - length of the mandibular
ramus (R mand); Cd to Me - total mandibular length
(Mand); III vertical parameters (angles): SN/SpP — verti-
cal position of the maxilla; SN/MP - vertical position of the
mandible; SpP/MP - vertical maxillo-mandibular relation-
ship; IV type of growth: Bjork polygon (£ = NSAr + SAr-
Go + ArGoMe); anterior to posterior facial height relation
(S-Go/N-Me x 100); V incisor position (angles): I/SpP -
upper incisor inclination; i/MP - lower incisor inclination.

All appliances (M block, Frankel functional regulator
type I, and Balters’ bionator type I) were made accord-
ing to standard principles previously described in the lit-
erature [10]. Therapeutic effects of these appliances and
consequential changes were recorded on study models and
cephalograms at the end of treatment.

Statistical analysis

Mean values, standard deviations, minimal and maximal
values were calculated as a part of descriptive statistics. Sta-
tistical analysis included two-factor analysis of the variance
with repeated measuring, where the measuring was done in
relation to the factor time and the time and group allocation
factor. Monofactorial variance analysis was done using the
ANOVA, Boneferroni, and Students t-test for determining
the statistical significance of acquired differences.

This research was approved by the Ethics Committee
of the Faculty of Dental Medicine, University of Belgrade
(resolution number 36/6 issued on March 21, 2012).

Table 1. Age, treatment time, and sex distribution

RESULTS
| Sagittal parameters

The SNA angle decreased slightly after the M block ap-
pliance and Frankel functional regulator treatment, and
increased significantly after bionator treatment. Two-
factor analysis of the variance with repeated measuring
was used to evaluate the treatment effect of three differ-
ent functional appliances on the sagittal position of the
maxilla in two different time periods (the beginning and
the end of treatment) and it was established that there
were no statistically significant changes in pre- and post-
treatment values. However, statistically significant changes
appeared when all three appliances were compared. The
SNB angle increased significantly in all three groups of
patients. Two-factor analysis of the variance with repeated
measuring revealed the influence of time on the SNB value
changes within groups. A statistically significant difference
was also noted when comparing all three appliances over
time. The SNPg angle also increased significantly after
treatment in all three groups. Two-factor analysis of the
variance with repeated measuring showed the influence of
time on the value changes before and after treatment, as
well as between groups over time (Table 2). The ANB angle
decreased significantly in all three groups. Statistically sig-
nificant differences were noted in the pre-treatment values
of parameters between Group I and Group II and in the
post-treatment values of parameters between Group I and
Group II, and Group II and Group III (Table 3).

Mean age (years, months) Treatment time Sex
Parameter - Skeletal age
chronological dental (months) a8 Q
Stage 1 (10%)
g"_k";’OCk 10y4m 9y8m Stage 2 (73%) 15 13 17
- Stage 3 (17%)
. Stage 1 (45%)
Erfnzkgl 8y8m 9y2m Stage 2 (35%) 20 10 10
- Stage 3 (20%)
. Stage 1 (20%)
E'Sr‘;gor 10y7m 9y3m Stage 2 (45%) 2 9 1
- Stage 3 (35%)

Table 2. Values and statistical significance of changes - sagittal parameters SNA, SNB, and SNPg

m o A(T2-T1) ) Significance? ) Significance? o o

Parameter X+5SD X +SD x+SD (difference between | (difference between | Significance | Significance?
groups at T1) groups at T2)

SNA (°) P
M block n =30 81.72+297 | 81.63+3.45 | -0.08 £1.26 b0.075 0.720
Frankel n =20 814+252 | 81.25+£249 | -0.15+1.14 0.876 0.357 CO.bOS* 0.562
Bionator n =20 81.35+2.66 | 8255+248 | 1.20+£1.96 0.013*
SNB (°)
M block n =30 7635+322 | 7748+3.13 | 1.13+£1.40 b0,000% 0.000*
Frankel n =20 747 £2.56 | 77.65+246 | 2.95+1.05 0.148 0.971 ‘0:000* 0.000*
Bionator n = 20 755+272 | 77.65+£268 | 215+1.34 0.000*
SNPg ()
M block n =30 776279 | 7856+2.86 | 0.96+0.99 b0.000% 0.000*
Frankel n =20 76.5+244 | 78.55+2.64 | 2.05+0.99 0.250 0.857 °0:001 % 0.000*
Bionator n =20 76.5+284 | 7815+2.70 | 1.65+0.87 0.000*

*statistically significant difference; monofactorial variance analysis; ®two-factor analysis of the variance, factor time; ‘two-factor analysis of the variance, factor

time * group; “t-test for paired samples

Srp Arh Celok Lek. 2018 Mar-Apr;146(3-4):149-156



152

Table 3. Values and statistical significance of changes - sagittal parameter ANB

Risti¢ V. et al.

Significance? Significance? Significance® Significance® R .
. . . . Significance
o (difference (difference (difference (difference . .
ANB (°) T1 T2 (difference within
between groups | between groups | between groups | between groups roups T1 and T2)
atT1) atT2) atT1) atT2) group
Mblockn=30 |55+0.81|438+1.11 0.001*Mvs. F 0.005* M vs. F 0.000*
Frankeln=20 |6.6+1.35| 3.6+1.23 0.005* 0.002* 0.114Mvs. B 0.154 M vs.B 0.000*
Bionatorn=20 [59+1.07| 49+1.23 0.086 F vs. B 0.002* F vs. B 0.004*

*statistically significant difference; *Kruskal-Wallis test;>Mann-Whitney test; “Wilcoxon matched pairs test

Table 4. Values and statistical significance of maxillary and mandibular development parameters

Significance? Significance?
Parameter T1 T2 A(T2-T1) (difference between | (difference between | Significance®* | Significance®
groups at T1) groups at T2)
C max (mm)
Mblockn=30 | 4857+3.28 | 49.80+3.13 | 1.23+0.72 0.000* 0.000*
Frankeln=20 | 49.30+2.34 | 50.80 +2.39 1.50+1.36 0.596 0.100 c0:01 1% 0.000*
Bionatorn=20| 49.23+2.50 | 51.60 +2.98 237+1.83 0.000*
Cmand (mm)
Mblockn=30 | 70.33+5.37 | 72.02+5.23 1.69 + 0.85 50,000" 0.000*
Frankel n =20 71.23+532 | 73.20+4.72 1.97 £1.40 0.829 0.690 °d.168 0.000*
Bionatorn=20| 71.08 £6.09 | 72.05+5.35 | 0.97 +2.69 0.122
R mand (mm)
Mblockn=30 | 55.77+3.63 | 57.50+3.88 | 1.73+0.93 0.000* 0.000*
Frankel n =20 55.10+4.08 | 56.55+3.43 1.45+2.96 0.515 0.537 ‘0'.796 0.041*
Bionatorn =20 | 54.47 +4.09 | 56.45+3.71 1.98 £3.33 0.016*
Mand (mm)
M blockn=30 | 108.02+5.72 | 109.80 +5.78 | 1.78 +1.27 50,000" 0.000*
Frankeln=20 | 105.70+5.16 | 10840 +5.11 | 2.70+3.21 0.212 0.442 (0'.320 0.001*
Bionatorn =20 | 107.75+2.72 | 110.50+3.28 | 2.75+3.15 0.003*

*statistically significant difference; >monofactorial variance analysis; ®two-factor analysis of the variance, factor time; “two-factor analysis of the variance, factor

time * group; %t-test for paired samples

Il Maxillary and mandibular development parameters

Maxillary corpus length increased significantly after treat-
ment in all three groups. Two-factor analysis of the vari-
ance with repeated measuring established a statistically
significant change in the pre- and post-treatment values of
the maxillary corpus length. Statistically significant chang-
es were also noted when comparing all three groups of
treated patients. Mandibular corpus increased significantly
after M block appliance and Frankel functional regulator
treatment, while an insignificant change was established
after bionator treatment. Two-factor analysis of the vari-
ance with repeated measuring revealed statistically signifi-
cant influence of mandibular corpus length change within
groups over time. Mandibular ramus height increased
significantly in all three groups of patients. Two-factor
variance analysis with repeated measuring revealed the
influence of mandibular ramus length value changes with-
in groups over time. Total mandibular length increased
statistically in all three groups. Two-factor analysis of the
variance with repeated measuring showed a statistically
significant influence of total mandibular length change
within groups before and after treatment (Table 4).

Il Vertical parameters

The SN/SpP angle increased significantly after M block
appliance treatment, and insignificantly after Friankel
functional regulator and bionator treatment. Two-factor
analysis of the variance with repeated measuring estab-
lished a statistically significant difference in value changes
before and after treatment, and a lack of significance when
comparing all three groups before and after treatment.
The SN/MP angle decreased insignificantly in group II,
while it increased significantly in groups I and III. Mono-
factorial variance analysis revealed statistically significant
differences between groups I and III before treatment.
Statistically significant differences were also noted when
comparing groups after treatment. Two-factor analysis of
the variance with repeated measuring established a statisti-
cally significant influence of value changes before and after
treatment, as well as between groups over time. Frinkel
functional regulator treatment resulted in a decrease of
the SpP/MP angle, while the M block and bionator treat-
ment resulted in an increase of the same angle. Statisti-
cally significant changes were present when comparing
post-treatment values between groups, while comparing
groups in pairs lacked significance. Two-factor analysis of
the variance with repeated measuring revealed statistically
significant differences between groups over time (Table 5).
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Effects of three types of functional appliances in Class Il malocclusion treatment - sagittal and vertical changes

IV Type of growth parameters

The sum of the Bjérk polygon angles increased in all
groups, the bionator group lacking statistical significance.
Two-factor analysis of the variance with repeated measur-
ing recognized the influence of all three types of appliances
on the increase at two points in time (before and after
treatment). There was no significant interaction between
the type of appliance and time, while a significant influ-
ence of time (before and after treatment) was confirmed in
patients within each group. The percentage of the anterior
to posterior facial height relation decreased, but none of

the appliances caused any statistically significant differ-
ences in the pre- and post-treatment values (Table 6).

V Incisor position

Upper incisors were uprighted significantly after treat-
ment in all three groups. Monofactorial variance analysis
revealed statistically significant changes in the I/SpP angle
after treatment, as well as between groups over time. Low-
er incisors were proclined significantly after M block and
Frankel functional regulator treatment, while the bionator
group lacked statistical significance. Monofactorial vari-

Table 5. Values and statistical significance of vertical parameters SN/SpP, SN/MP, SpP/MP

Significance® Significance® Significance® Significance®
Parameter T1 T2 A(T2-T1) (difference (difference Significance™ | Significance (difference (difference
x*SD x*SD x+SD between between between between
groups atT1) groups atT2) groups atT1) groups at T2)
SN/SpP (°)
Mblockn=30 | 825+4.39 | 9.10+4.92 | 0.85+1.32 b0,001* 0.001*
Frankeln=20 | 890+2.12 | 930+2.13 | 0.40+1.90 0.567 0.704 Cd.61 6 0.359
Bionatorn=20| 9.30+3.03 | 10.00+2.96 | 0.70 + 1.59 0.064
SN/MP (°)
Mblockn=30 | 31.60+5.56 | 32.50+6.10 | 0.90 +2.20 b0,033* 0.033* 0.437 M vs. F 1.00Mvs.F
Frankeln=20 | 33.85+4.97 | 33.08 £5.31 | -0.77 £2.29 0.021* 0.004* ‘0:005* 0.261 0.018*Mvs.B | 0.005* Mvs.B
Bionatorn=20| 35.95+5.19 | 37.85+5.16 | 1.90 £ 2.53 0.003* 0.642Fvs.B 0.027*F vs. B
SpP/MP(°)
Mblockn=30 | 26.58+5.12 | 27.17+4.79 | 0.59+1.96 40,505 0.115 0.10Mvs. F
Frankeln=20 | 25.10£5.61 | 23.90 £5.07 | -1.20 £ 3.03 0.608 0.039* 50'61 7% 0.930 1.00Mvs. B
Bionatorn=20 | 26.55+6.10 | 27.85+5.91 | 1.30+3.51 0.114 0.058 F vs.B

*statistically significant difference; 2monofactorial variance analysis; "two-factor analysis of the variance, factor time; two-factor analysis of the variance, factor time
* group; “t-test for paired samples; *Bonferroni test

Table 6. Values and statistical significance of the type of facial growth parameters

Significance? Significance?
Parameter " :SD . -irzSD A)((TES-BT) (differgence between (differgence between | Significance®« | Significance?
groups at T1) groups at T2)
3 Bjork ()
M block n =30 393.50+£4.68 | 395.80 +£3.39 | 2.30£3.51 b0.000% 0.001*
Frankel n =20 393.55+5.34 | 39570+ 4.17 | 2.15+2.66 0.733 0.901 (0"31 3 0.002*
Bionator n =20 394.60 £5.67 | 395.35+2.72 | 0.75+4.66 0.481
S-Go/N-Me x 100 (%)
M block n =30 65.05+3.78 | 65.14+£3.50 | 0.09+1.34 b0.A41 0.711
Frankel n =20 65.31+3.17 | 65.05+3.07 | -0.26 £1.70 0.590 0.384 50:656 0.505
Bionator n =20 64.15+4.28 | 63.83+3.77 |-032+2.23 0.524

*statistically significant difference; 2monofactorial variance analysis; two-factor analysis of the variance, factor time; two-factor analysis of the variance, factor time
* group; “t-test for paired samples

Table 7. Values and statistical significance of the incisor position parameters

Significance® Significance® Significance® Significance®

P T T2 A(T2-T1) (difference (difference Significance™ | Significance (difference (difference
x+SD x+SD x+SD between between between between
groups T1) groups T2) groups T1) groups T2)

1/SpP (°)
Mblockn=30 | 66.83 +£4.13 | 71.33 +3.71 | 450 +2.27 %0.000* 0.000* 0.008* M vs. F
Frankeln=20 |70.10+2.98 | 70.90 +3.07 | 0.80+ 1.23 0.006* 0.904 ‘0:000* 0.009* 0.059Mvs.B
Bionatorn=20 | 69.35+3.43 | 71.15+3.01 | 1.80+1.23 0.000* 1.000 F vs. B
i/MP (°)
M blockn=30 | 87.15+4.34 | 85.76 £3.77 | -1.38 £ 1.91 40,000 0.000* 0.041*Mvs.F | 0.016*Mvs.F
Frankeln=20 |89.75+2.81 | 88.30+2.53 |-1.45+1.27 0.029* 0.001* (0:01 3 0.000* 0.166 M vs. B 0.001* M vs. B
Bionatorn=20 | 89.15+2.79 | 89.00 +2.17 | -0.15+1.23 0.591 1.000 F vs. B 1.000 F vs. B

*statistically significant difference; 2monofactorial variance analysis; "two-factor analysis of the variance, factor time; two-factor analysis of the variance, factor time
* group; “t-test for paired samples; *Bonferroni test
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ance analysis showed statistically significant differences
between groups before treatment, while in post-treatment
records significance appeared when comparing the M
block appliance with the Frankel functional regulator,
and the M block appliance with the bionator. Two-factor
analysis of the variance with repeated measuring recog-
nized statistically significant changes in the i/MP values
after treatment, as well as significant differences between
groups over time (Table 7).

DISCUSSION

Growth modification treatment improves jaw relations,
resulting in a positive effect on dental structures’ relations.
Changes that happen during the functional appliance
treatment are a result of the synergy between the appli-
ance effects and growth that would happen regardless of
treatment. The aim of this study was to determine and
compare sagittal and vertical changes that occurred during
the M block appliance, Friankel functional regulator type I,
and Balters’ bionator type I treatment. Patients diagnosed
with skeletal distal bite caused by mandibular prognathism
and in the prepubertal growth spurt period treated at the
Department of Orthodontics, Faculty of Dental Medicine,
University of Belgrade, were involved in this research. The
patients were divided into three groups according to the
type of appliance used: Group I treated with the M block
appliance, Group II treated with the Frankel functional
regulator, and Group III treated with the Balters’ bionator.
This was done in order to compare the effects of different
types of functional appliances used in Class II treatment.

Our results indicate an insignificant decrease in the
SNA angle after M block and Frinkel functional regulator
treatment, and a significant increase after bionator treat-
ment. SNB and SNPg angles increased significantly in all
three groups. All this resulted in the ANB angle decrease.
Mandibular advancement with or without SNA angle
decrease is a quintessential part of functional appliance
treatment. As stated previously, the M block appliance
construction and treatment principles are similar to those
of the Sander’s appliance. Sander [7] and Sander et al. [11]
reported mesial mandibular movement and maxillary
growth inhibition (similar to the high-pull headgear ef-
fect) as results of his bite-jumping appliance treatment and
stressed that this kind of maxillary response could only be
achieved with one other appliance - the Herbst appliance.
A decrease in the SNA angle after bionator treatment was
noted by Moreira Melo et al. [12], while Almeida et al. [13]
found no differences between the bionator treated group
and the control group. Almeida et al. [13] also found sig-
nificant increase in the SNB angle after bionator treatment.
Comparing patients treated with the Sander appliance and
untreated Class II controls, Sander and Wichelhaus [6]
established significant increase of the SNB angle in treated
patients. Comparing the bite-jumping appliance, Frankel
functional regulator, and bionator treated patients, Sander
and Lassak [14] found significantly greater skeletal effects
after bite-jumping appliance treatment, which led to me-

Risti¢ V. et al.

sial mandibular movement, maxillary growth inhibition,
and ANB angle decrease.

The fundamental question, “Do functional orthodontic
appliances stimulate additional mandibular growth?” still
remains unanswered. Results obtained in this study indi-
cate an increase in the length of maxillary and mandibular
bodies in all three groups, regardless of the type of appli-
ance used. Total mandibular length increased significantly
after M block and Frénkel functional regulator treatment,
while the bionator group lacked significance.

In their meta-analysis from 2006, Cozza et al. [15] ana-
lyzed papers dealing with mandibular changes after func-
tional Class II treatment. In more than half of the papers
analyzed, researchers had found clinically significant man-
dibular growth as a result of functional appliance treat-
ment, and this growth was significantly greater if patients
were treated at an appropriate age, i.e. during the pubertal
growth spurt. However, none of the randomized clinical
studies established clinically significant growth as a result of
functional appliance treatment. This is in line with the find-
ing of dos Santos-Pinto et al. [16], who compared bionator
treated patients with untreated controls and found signifi-
cant growth in both groups, regardless of whether they were
treated or not. On the other hand, Moreira Melo et al. [12]
found an increase in total mandibular growth after biona-
tor treatment, which was confirmed by Almeida et al. [13],
who reported significant increase in the length of mandibu-
lar corpus and total mandibular length. Class II functional
treatment using the bionator was also examined by Malta
etal. [17], who found favorable skeletal and dental changes
at the end of treatment, specifically significant increase in
mandibular corpus length. Martina et al. [18] reported sig-
nificant improvement in sagittal inter-maxillary relations
after bite-jumping appliance treatment, primarily due to the
actual increase in mandibular corpus length and minimal
maxillary growth restriction. Freeman et al. [19] examined
the effects of the Frinkel functional regulator and found the
greatest long-term effects had been achieved at the level of
sagittal maxillo-mandibular relations, with minimal maxil-
lary growth inhibition. In their meta-analysis, Perillo et al.
[20] analyzed studies that examined the effects of the Fran-
kel functional regulator. Even though the research included
was very heterogeneous, all authors stressed the positive
effect of the Frankel functional regulator on mandibular
growth, especially total mandibular length, clinical effect re-
ported being minimal to moderate. Another meta-analysis
by Marsico et al. [21] analyzed the therapeutic effects of
the Frankel functional regulator, bionator and several other
functional appliances. All authors of included studies re-
ported statistical significance of skeletal changes, but stated
lack of their clinical significance. Even though this supports
the claims that two-phase treatment has no advantages over
one-phase treatment, Marsico et al. [21] stress the benefits
of using functional appliances in the first phase of Class II
treatment. Some of the advantages they mention are preven-
tion of maxillary incisor trauma due to increased overjet,
interception of dysfunction, psycho-social benefits for the
growing child, stable dentoalveolar correction, and shorter
treatment time with fixed orthodontic appliances.
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Effects of three types of functional appliances in Class Il malocclusion treatment - sagittal and vertical changes

Looking at vertical parameters, the results of our study
indicate an increase after M block and bionator treatment,
while Frankel functional regulator resulted in insignificant
clockwise rotation of the maxilla and counter-clockwise
rotation of the mandible. This led to a decrease in the
maxillo-mandibular vertical angle after Frankel functional
regulator, and its increase after M block and bionator treat-
ment. The Bjork-Jarabak analyses revealed neutral growth
in all groups at the end of treatment.

Malta et al. [17] also found an increase in vertical di-
mensions after bionator treatment, while Martina et al.
[18], who examined the effects of the Sander bite-jumping
appliance, and Freeman et al. [19], who analyzed the Fréan-
kel functional regulator effects, concluded the unwanted
clockwise rotation of the maxilla and mandible was both
clinically and statistically insignificant. The important
thing to consider here is the type of facial growth and
vertical parameter values before treatment. Most patients
from our sample were horizontal growers according to
the Bjork-Jarabak analyses, so the increase of the Bjork
polygon sum of angles led to neutral growth at the end
of treatment.

Finally, incisor position parameters in this study’s
sample indicate upper incisor retrusion and lower inci-
sor protrusion in all three groups at the end of treatment.
Even though it was statistically significant, upper incisor
retrusion was clinically insignificant in groups treated with
the Frinkel functional regulator and bionator, while it was
clinically significant in the M block-treated group. Lower
incisor protrusion was clinically insignificant in all three
groups at the end of treatment.

In Class II, Division 1 patients, overjet is typically in-
creased due to upper incisor protrusion [2]. Upper incisor
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uprighting is commonly achieved during Andresen acti-
vator, Balters’ bionator, Herbst and Frankel functional ap-
pliance treatment [4, 12, 13, 15, 22, 23, 24]. Lower incisor
protrusion is always present at the end of Andresen acti-
vator, Balters’ bionator, and Frankel functional appliance
treatment [12, 13, 24, 25]. Freeman et al. [19] found a sig-
nificant upper incisor retrusion and a less pronounced lower
incisor protrusion at the end of Frankel functional regulator
treatment, while Martina et al. [18] concluded lower incisor
protrusion was both clinically and statistically insignificant
at the end of Sander’s bite-jumping appliance treatment.

CONCLUSION

The results of our study indicate efficiency in skeletal
Class II malocclusion treatment of all three types of func-
tional appliances (M block appliance, Frankel functional
regulator type I, and Balters’ bionator type I) investigated.
Owing to significant mesial positioning and mandibular
sagittal growth, sagittal maxillo-mandibular angle values
decreased. Upper incisor retrusion and lower incisor pro-
trusion additionally decreased the overjet. All three types
of appliances produced neutral facial growth in patients
at the end of treatment. Our results indicate all three types
of functional appliances are suitable for skeletal Class II
malocclusion treatment of growing patients in everyday
clinical practice.

NOTE

This paper is based on Dr. Vladimir Risti¢’s PhD thesis.

12. Moreira Melo AC, dos Santos-Pinto A, Martins LP, Sakima MT.
Orthopedic and orthodontic components of Class Il, Division 1
malocclusion correction with Balters bionator: A cephalometric
study with metallic implants. World J Orthod. 2003; 4(3).

13. Almeida MR, Henriques JF, Almeida RR, Almeida-Pedrin RR, Ursi W.
Treatment effects produced by the bionator appliance. Comparison
with an untreated Class Il sample. Eur J Orthod. 2004; 26(1):65-72.

14. Sander F, Lassak C. The modification of growth with the jumping-
the-bite plate compared to other functional orthodontic
appliances. Fortschr Kieferorthop. 1990; 51(3):155-64.

15. Cozza P, Baccetti T, Franchi L, De Toffol L, McNamara Jr JA.
Mandibular changes produced by functional appliances in Class
Il malocclusion: A systematic review. Am J Orthod Dentofacial
Orthop. 2006; 129(5):599.e1-12.

16. dos Santos-Pinto PR, Martins LP, dos Santos-Pinto A, Gandini Junior
LG, Raveli DB, dos Santos-Pinto CCM. Mandibular growth and
dentoalveolar development in the treatment of class Il, division
1, malocclusion using Balters Bionator according to the skeletal
maturation. Dental Press J Orthod. 2013; 18(4):43-52.

17. Malta LA, Baccetti T, Franchi L, Faltin K, Jr, McNamara JA, Jr. Long-
term dentoskeletal effects and facial profile changes induced by
bionator therapy. Angle Orthod. 2010; 80(1):10-7.

18. Martina R, Cioffi |, Galeotti A, Tagliaferri R, Cimino R, Michelotti A,
et al. Efficacy of the Sander bite-jumping appliance in growing
patients with mandibular retrusion: a randomized controlled trial.
Orthod Craniofac Res. 2013; 16(2):116-26.

19. Freeman DC, McNamara Jr JA, Baccetti T, Franchi L, Frankel C.
Long-term treatment effects of the FR-2 appliance of Frankel. Am J
Orthod Dentofacial Orthop. 2009; 135(5):570.e1-6.



156

20. Perillo L, Cannavale R, Ferro F, Franchi L, Masucci C, Chiodini P, et
al. Meta-analysis of skeletal mandibular changes during Frankel
appliance treatment. Eur J Orthod. 2011; 33(1):84-92.

21. Marsico E, Gatto E, Burrascano M, Matarese G, Cordasco G.
Effectiveness of orthodontic treatment with functional appliances
on mandibular growth in the short term. Am J Orthod Dentofacial
Orthop. 2011; 139(1):24-36.

22. de Almeida-Pedrin RR, Rodrigues de Almeida M, Rodrigues de
Almeida R, Pinzan A, Ferreira FPC. Treatment effects of headgear

Risti¢ V. et al.

biteplane and bionator appliances. Am J Orthod Dentofacial
Orthop. 2007; 132(2):191-8.

23. Siara-Olds NJ, Pangrazio-Kulbersh V, Berger J, Bayirli B. Long-Term
Dentoskeletal Changes with the Bionator, Herbst, Twin Block, and
MARA Functional Appliances. Angle Orthod. 2009; 80(1):18-29.

24, Stamenkovi¢ Z. Primena Frenklovih regulatora funkcije kod
skeletno distalnog zagriZaja. Belgrade: Zaduzbina Andrejevi¢; 2012.

25. Scepan |. Efekti terapije malokluzija Il klase funkcionalnim
aparatima [dissertation]. Belgrade: University of Belgrade; 1997.

Tepanujcku edeKTu Tpu BpcTe PYHKLMOHANHUX anapaTa y ieyetrby Manokaysuja ll
CKeNeTHe Knace — carutasiHe 1 BepTUKasHe NPOMeHe

Bnagumup Puctuh, Hepa Jb. CredaHosuh, 3opaHa Ctamenkosuh, Mapuja #nskosuh-Canguh, Barba Crojuh, BpaHucnas

Muwuh

YHuBep3uteT y beorpagy, CromatonoLuku ¢pakyntet, KnuHuka 3a optoneaujy Bunuua, beorpag, Cpbuja

CAMETAK

Yeoa/Lwm papa Manoknysuje Il knace cy carutanHe Henpasun-
HOCTY 3arpuaja Koje KapakTepuiue AUCTanHN OfHOC 6OUHUX
3y6a. Y 3aBMCHOCTY Of TOra Koje CTPYKTYpe Cy Y HENpaBuIHOM

OfHOCY, flefle ce Ha CKeneTHe 1 AeHToanBeonapHe. Tepanuja Il
KJlace 3aBUCK Of Y3POKa, M3paXKeHoCTH U y3pacTa. Hajoorbu

B[ Tepanuje YKONMKO NaLunjeHTn 1 Aarbe pacTy je mogudu-

Kalumja pacTa.
Linrb oBe cTyauje 6uo je aa ce yTBpAe U ynopege carutanHe u
BEPTUKaJHE MPOMEHE Ha CKENETHVM U AeHTalHIM CTPYKTypama

y TOKY fieyetba M 6510K-anapatom, OpeHKIoBUM perynatopom

dyHKumje TN | n GrioHaTopom no bantepcy Tvn .

MeToge CegampeceTt ncnuTaHUKa ca AnjarHO30M CKeNleTHOr
auctanHor 3arpuxaja (ANB > 4°) n MaHAMOYnapHor peTporHa-

T3ma (SNB < 80°), npema BpCTU anapaTta, MOAE/bEHN CY Y TPU

rpyne. CBu Cy NpOLUAN KPO3 CTaHAAPAHY ANjarHOCTMKY (aHam-
He3a, KNMHWYKa 1 GyHKLMOHaNHa aHanmn3a, aHanm3a CTyamnjckmux
MogAena, OpTonaHTOMOrpadpCKor 1 MPOPUIHOT TenepeHAreH-
CKOT CHUMKa). Tepanujckm edbeKkTn 1 NPOMeHe aHanM3npaHm
Cy Ha CTYAMjCKMM MoAennMa 1 npodunHoOM CHUMLMMA Mo 3a-
BPLUETKY Tepanuje.

PesynrtaTtm CBa Tpu anaparta goBesna Cy A0 3HayajHOr Me-
3ujaiHOT ycMepaBaka 1 caruTasiHor pacta MaHgmbyne, Wwro
je cmarbuno ANB yrao. Y ce Tpu rpyne je yTBpheH HeyTpanHu
pacT, Kao 1 peTpy3uja FopHUX U MPOTPY3Kja AoHKX cekyTrha.
3akmyuak Pe3ynTatu cTygmje ykasyjy Ha epukacHOCT cBa Tpu
UCNMTVBaHa anapara y fieuerby CKeneTHUX Manoknysuja Il knace.

KmyuHe peun: manoknysuje Il knace; dyHKUMOHanHa Tepanuja;
M 6nok; OpeHKNoB anapart; 6roHaTop
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SUMMARY

Introduction The aim of this study was dosimetric comparison of two-dimensional (2D) with three-
dimensional (3D) planning for high-dose-rate intracavitary brachytherapy (HDR-BT) in locally advanced
cervical cancer by dose evaluation in given International Commission on Radiation Units and Measure-
ments (ICRU) reference points, as well as in target volume and organs at risk.

Methods Sixty-six sessions of HDR-BT were performed in 22 patients, with 3D planning, but a virtual 2D
plan for dosimetric comparison was also made. 2D planning was performed on radiography obtained
by C-arm in ICRU points, and 3D planning in volumes delineated on computer tomography.

Results The comparative analysis indicated a significant mean dose difference of point A left (p = 0.00014)
and right (p = 0.003), through higher doses in 2D and lower doses in 3D reconstructed points A. Accord-
ing to the dose volume histograms, 56.88% and 61.41% mean target volume received 100% and 90% of
the prescribed dose, respectively. 2D bladder analysis showed a mean dose of 3.487 Gy in ICRU points,
while in 3D analysis a maximum mean dose of 8.804 Gy and a mean dose of 4.716 Gy in 2 cm? volume.
2D analysis showed a rectal mean dose of 2.892 Gy in ICRU points, while 3D analysis showed maximum
mean dose of 6.411 Gy and 3.947 Gy mean dose in 2 cm? volume.

Conclusion 2D planning showed unreal higher doses in the ICRU points for the target and lower doses

for the organs at risk.

Keywords: cervical cancer; intracavitary brachytherapy; organs at risk; target volume

INTRODUCTION

Cervical cancer is the third most common ma-
lignant disease in women, with approximately
530,000 new cases and 275,000 lethal cases on
the global level in 2014 [1]. In spite of the well-
developed screening program for early detec-
tion of cervical cancer, the locally advanced
disease is still present and demands a specific
therapeutic approach.

According to cervical cancer classification
of the International Federation of Gynecology
and Obstetrics, locally advanced cervical cancer
means inoperable disease, treated with external
beam concurrent chemoradiotherapy followed
by a high-dose-rate brachytherapy (HDR-BT) [2].
According to Datta and Agrawal [3], from 1999 to
date this type of treatment has shown significant
results in treating advanced cervical cancer. The
treatment has the highest curative effect if it is
finished in a period of eight weeks or 56 days [3].

HDR-BT is one of the most efficient radio-
therapy techniques in the treatment of cervical
cancer by which compensation of radiotherapy
dose delivered by percutaneous radiotherapy is

achieved [4]. This is due mainly to two factors.
The first factor are anatomic conditions that
allow insertion of intrauterine and intravagi-
nal applicators, that is, injection of radioactive
sources very close to or inside the tumor. The
second factor is based on the principle of reduc-
ing the dose by the square of the distance, which
means that the given high dose can be focused
precisely in the tumor itself by quick dose de-
cline in the surrounding normal structures.

In line with the current clinical practice in
most medical centers when treating cervical
cancer with HDR-BT, the dose is prescribed in
reference points during conventional 2D treat-
ment planning. These are empirical points and
they do not always coincide with the specified
dose. The ICRU Report 38 points out the pos-
sibility that the specified high dose may not
be realized in the tumor and that precise data
may not be obtained for the real dose at a cer-
tain distance from the tumor including the
surrounding normal tissues and organs [5, 6].
In order to avoid this inconsistency, the con-
ventional 2D planning treatment is most com-
monly replaced with 3D treatment planning.
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It enables radiation with precise dose distribution allow-
ing a supply of a controlled high-rate dose in the tumor,
which results in better local control of the disease, as well
as better control and dose distribution in the organs at
risk (OAR), hence reducing the adverse toxic events from
radiotherapy [7].

Computerized 3D treatment planning by using com-
puter tomography (CT) instead of 2D radiography shows
precise localization of applicators, and the applicators re-
lationship with the adjacent structures can be seen by the
3D anatomic model. At the same time, maintenance of
applicators’ position has to be ensured since each shift can
cause deviation from the prescribed dose [6, 8].

3D brachytherapy treatment planning using image from
CT simulation for cervical cancer has been available in our
hospital since 2014. Both 2D and 3D planning were initially
done to evaluate the dose between these two techniques, in
terms of target coverage and doses to bladder and rectum.

METHODS

The study included 22 women with locally advanced in-
operable cervical cancer, treated at the University Clinic
of Radiotherapy and Oncology, Skopje, in the period from
November 2014 to September 2015. All patients under-
went definitive treatment consisting of concurrent chemo-
radiation therapy and successive HDR-BT. Brachytherapy
was realized according to 3D prepared plan. Additionally,
virtual 2D plan was made, according to the treatment pro-
tocol for 2D planning that we used before, for the purpose
of dosimetric comparison of both planning techniques.

Treatment protocol

The treatment started by concurrent chemoradiation ther-
apy. Chemotherapy consisted of administration of weekly
bolus cisplatin 40 mg/m?, five times in total, followed by
radiotherapy fraction one to three hours after its appli-
cation. The external beam radiotherapy was conducted
after previous CT scanning, followed by delineation of
the target volume and OAR. Conformal “four-field box”
technique was implemented on a linear accelerator with
15 MV photon energy. The total tumor dose was 50.4 Gy
in 28 fractions, with a daily dose of 1.8 Gy. After finish-
ing the concurrent chemoradiation therapy, the treatment
was continued with a HDR-BT in order to compensate the
tumor dose, with additional 21 Gy in three fractions, once
a week at a dose of 7 Gy per fraction.

Uterovaginal application technique

A Foley catheter was inserted, filled with 7 cm® contrast
and fixed against the bladder neck. CT-compatible tan-
dem-ring applicators were used for HDR-BT. After the
applicators were inserted, they were stabilized, and the
rectum and bladder were set apart from the applicators
with vaginal gauze packing. Only for 2D planning, a rectal
marker was placed deeply in the rectum to visualize it. All
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the patients underwent a 3D-CT simulation and addition-
ally a virtual 2D orthogonal simulation for each session.
When the application is done, the patient is transferred
to the CT simulator in order to make a 3D simulation. The
main problem is the transport of the patient from the op-
erating room to the CT simulator and later back from the
CT simulator to the operating room. During the transport,
there is a possibility of geometry change of the previously
placed applicators. Because of this, applicator position dur-
ing the irradiation will be different from the one present
after the insertion by the radiation oncologist. We solved
this problem with a construction of a special tabletop. The
tabletop consists of two parts: the upper part of the table that
ends at the patient’s pelvis — during the application, patients
are positioned on it as on a gynecological table; the second,
lower (caudal) part, is joined with the upper part after the
application is over. The patient’s legs are stretched down
and previously inserted applicators are fixated by a clamp-
ing device firmly attached to the lower part of the tabletop.
There are handles on both the upper and the lower part of
the tabletop so the patient can be lifted and put on a trans-
port cart. The patient is positioned on the CT simulator and
later returned to the operating room and/or brachytherapy
bunker without any fear of applicator displacement.

Virtual 2D conventional planning (according to the
2D treatment protocol, which we used before)

The C-arm was used to generate orthogonal posteroanterior
and laterolateral radiographs where reconstruction and treat-
ment planning were defined. The prescribed dose was con-
trolled in certain reference points for the target volume, along
with monitoring the dose in the reference points for the OAR.
As the critical structures are not fully visualized, the dose is
prescribed in points. The ICRU reference point for the target
volume in which the dose of 7 Gy is prescribed is point A
(left and right). The bladder reference point (ICRUb) on the
laterolateral radiograph is projected on the posterior aspect of
the balloon, the nearest point to the applicators, while on the
posteroanterior radiograph it is in the center of the balloon.
The maximum allowed dose in the bladder reference point is
80% of the prescribed dose (5.6 Gy per fraction).

The reference point of the rectum (ICRUFr) on the latero-
lateral radiograph is 5 mm behind the vaginal fornix or from
the rectal marker, whereas on the posteroanterior radiograph
itis on the inferior end of the tandem. We usually used three
points along the rectal marker that are nearest to the active
length of the applicators. The maximum dose (rDmax) to
the rectum was the highest recorded dose at one of these
three points. The maximum permitted dose in these refer-
ence points is 70% of the given dose (4.9 Gy per fraction).

Actual 3D CT-based planning

The applicators are CT compatible, thus 3D planning was
carried out by a CT simulator, where the region of inter-
est was scanned after the application was realized. With
delineation of structures of interest, the target volume (the
uterus) and the OAR (the bladder, the rectum) 3D model
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was provided. In this way, critical structures were clearly
visualized in the reconstructed volume.

In both cases (for 2D and 3D planning), medical physi-
cists calculated the dose by using specialized BrachyVi-
sion™ software (Varian Medical Systems, Palo Alto, CA,
USA). HDR-BT was done in patients according to 3D
designed plan with a Gamma Medplus apparatus (Var-
ian Medical Systems), with iridium 192 as the radioactive
source. In an outpatient setting, three fractions of HDR-BT
were given to each patient once a week.

Statistical analysis

All analyses were made with the SPSS Statistics for Win-
dows, Version 17.0 (SPSS Inc., Chicago, IL, USA) statistical
program. Categorical variables are presented in absolute
and relative numbers, and quantitative variables are pre-
sented with descriptive statistics (mean + SDi). To test the
distribution of data, Kolmogorov-Smirnov and Shapiro-
Wilk tests were used, as well as the values of z-score as
the measure of asymmetry (skewness) and of the shape
(kurtosis). Student’s t-test was used to compare 2D and 3D
treatment planning for target coverage and dose to OAR.
A p-value < 0.05 was considered statistically significant.

RESULTS
In this study we have analyzed the data obtained from 22 pa-

tients with the mean age of 51 + 11.3 years. Detailed charac-
teristics of the patients and of tumors are shown in Table 1.

Table 1. Baseline characteristics

Characteristics n (%)
Patient characteristics

Sex: female 22 (100)
Mean age (years) £ SD, (range) 51+11.3(25-71)
Tumor histological characteristics

squamous cell carcinoma 18(81)
mucoepidermoides carcinoma 3(14)
adenosquamous carcinoma 1(5)
Tumor cell differentiation

well differentiated 5(22)
moderately differentiated 11 (50)
poorly differentiated 6 (28)
Clinical stage

1IB 17 (77)
A 4(18)
1B 1(5)

Table 2. Mean dose values for the target volume per reference point

Reference 2D planning 3D planning* 2D planning
point (Gy) (Gy) vs. 3D planning
7.241+0.2 7.006 = 0.05 t=4.2;
ICRUA-left | (6327818) | (6.925-7.143) p = 0.00014%*
. 7.204 £0.28 7.014 £0.03 t=3.14;
ICRUA-Tight | ('676.7.961) | (6.953-7.120) | p=0.003**

2D - two-dimensional; 3D - three-dimensional; ICRU - International Commis-
sion on Radiation Units and Measurements;

*(3D) reconstruction of ICRU reference point A;

**t (Student’s t-test) p < 0.01
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According to the histopathology of malignant cells, the
squamous cell carcinoma prevailed in 81% of patients.
Moderate rate of malignant cells differentiation was ob-
served in 50% of patients. Concerning the clinical stage
of the disease, the largest number of patients (77%) had
stage IIB cancer.

Dosimetric analysis was made for all 66 brachytherapy
applications and the comparison of both ways of intracavi-
tary brachytherapy planning was done. The mean values
of the obtained doses per fraction in reference points that
cover the target volume for both ways of planning are pre-
sented in Table 2. Reconstruction of ICRU reference point
A was made in 3D planning for the correct comparison of
the data. The comparative analysis has indicated a statisti-
cally significant difference in the mean dose of reference
point A left (t = 4.2; p = 0.00014) and A right (t = 3.14;
p =0.003). 2D planning showed higher doses in reference
points A compared to doses received in the reconstructed
reference points A in 3D planning.

3D planning through dose-volume histogram showed
isodose coverage of the target volume as a whole, and
not only in a point. By its analysis it was found that V100
(volume that received 100% of the prescribed dose) had
a mean value of 56.88 + 19.5% and a range of 18.573-
99.163%, while V90 (volume that received 90% of the
prescribed dose) had a mean value of 61.41 + 19.7% and
arange of 21.133-99.606% (Figure 1).

valume
mean

iy

34

y

Figure 1. Percentage isodose coverage of target volume by analysis of
V100 and V90 (volumes that received 90% and 100% of the prescribed
dose, respectively)

VI Vi

Table 3 presents the obtained mean dose values in the
bladder as an OAR. Regarding the evidence and control
of the dose in the bladder in 2D planning, only one ICRU
reference point (ICRUD) was used with the obtained
mean value of 3.487 £ 1.9 Gy, which was within the tol-
erance limit of 80% of the prescribed dose. In 3D plan-
ning, the obtained mean values were significantly higher
both for the maximum dose (bDmax), which amounted
to 8.804 + 4.9 Gy, and for the mean volume dose in 2 cm’
(bD2cm?) 0f4.716 + 1.9 Gy, but at the same time they were
in the reference range. A statistically significant difference
was obtained by comparing the ICRUDb from 2D planning
with bDmax (t = 4.7; p = 0.00003**) and bD2cm? (t = 2.2;
p = 0.035*) from 3D planning.

Table 4 illustrates the obtained mean dose values in the
rectum as the second analyzed OAR. In 2D planning, three



160

Table 3. Mean dose values in the bladder

2D planning (Gy) 3D planning (Gy) 2D vs. 3D
ICRUb bDmax

348719 8.804 4.9

(1.444-8.856) (3.459-26.830) t=4.7; p = 0.00003**
ICRUb bD2cm?

348719 4716 £1.9

(1.444-8.856) (2.357-10.467) t=2.2;p=0.035%

2D - two-dimensional; 3D - three-dimensional; ICRUb - International Com-
mission on Radiation Units and Measurements — bladder reference point;
bDmax - bladder point with the maximal dose; bD2cm? - dose in the bladder
volume of 2 cm?; t - Student’s t-test;

*p < 0.05

**p < 0.01

Table 4. Mean dose values in the rectum

2D planning (Gy) 3D planning (Gy) 2D vs. 3D
ICRUr rDmax

2.892+0.6 6.411Gy+1.8

(1.577-3.676) (3.689-11.433) t=8.8; p <0.0001
ICRUr rD2cm?

2.892+0.6 3.947 Gy £ 0.8

(1.577-3.676) (2.391-5.247) t=4.8; p=0.00002

2D - two-dimensional, 3D - three-dimensional, ICRUr - International
Commission on Radiation Units and Measurements-rectum reference point,
rDmax - rectum point with maximal dose; rD2cm? - dose in the rectum
volume of 2 cm3; t — Student’s test p < 0.01

rectal reference points were used for dose evidence and
control in the rectum. The obtained mean value (ICRUr)
of 2.892 + 0.6 Gy was within the tolerance limit. In 3D
planning, significantly higher mean values were obtained
for both the maximum dose (rDmax), which amounted to
6.411 £ 1.8 Gy and the dose in volume of 2 cm® (rD2cm’)
with a mean value of 3.947 + 0.8 Gy, ranging within the
tolerance limit. A statistically significant difference was
obtained by comparing the ICRUr from 2D planning
with rDmax (t = 8.8; p < 0.0001) and rD2cm’ (t = 4.8;
p = 0.00002) from 3D planning. Voluminously realized
dose was obtained by analyzing the dose-volume histo-
gram in 3D planning.

It can be clearly seen that unlike in 3D planning, sig-
nificantly lower values for the absorbed dose in the OAR
were obtained in 2D planning. However, this is due to the
limited capabilities of 2D planning, which gives informa-
tion on the dose in a point, while the higher dose values
in 3D planning are a result of the option for displaying the
maximum dose and the absorbed volume dose.

DISCUSSION

As individualized treatment based on CT or nuclear mag-
netic resonance, 3D brachytherapy is more commonly
used in the treatment of cervical cancer. The aim is to
improve the dose control and its real presentation. 2D
brachytherapy is a standard and routine treatment in our
institution. Traditionally, this has been done using plain
tilm X-rays only, but this technique has its limitations.
Our modest experience with 3D planning was aimed at
improving the treatment of these patients. However, in
the literature, there are numerous studies reporting their
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results. A study by Potter et al. [9] presents the similar-
ity in the dose of the rectum in both ways of planning,
but, on the other hand, it points out the possibility for
late rectal complication as an adverse effect. In addition,
higher bladder toxicity is emphasized. Nevertheless, the
recommendations of the Gynaecological European Society
for Therapeutic Radiology and Oncology inform about
certain tolerance by the OAR [10]. Ling et al. [11] studied
the maximum doses of the bladder and the rectum by us-
ing CT evaluation and they found out that bladder dose
in 3D planning was almost two times higher than that
in ICRU reference points during 2D planning. However,
some studies present no statistically significant differences
in the dose in the OAR between the two ways of planning.
In the study by Jamema et al. [12] there was no significant
difference between the mean values in dose-volume histo-
grams and ICRU reference points.

The variations in the dose are explained by several fac-
tors such as the possible difference during reconstruction
of the points and applicators in planning since they should
be carried out by the same medical physicist, while dif-
ficulties very often appear due to the presence of metal
artifacts. Another factor is different techniques used in
different centers when applying a rectal retractor (placed
in the vagina) or marking the rectum with rectal marker
(placed in the rectum). Certain centers position the ref-
erence points along the marker, while in other centers,
such as ours, they are positioned in front of the marker,
that is, in the rectal wall. The contour correctness in 3D
delineating is important, as well as the time for making the
orthogonal radiographs for 2D and CT scanning for 3D
planning (the best time is up to 30 minutes).

Regarding the target volume, a significant difference
between 2D and 3D planning was observed in our study.
During 2D planning, the planner rotates slightly the applica-
tors around the sagittal axes in order to get line projection
of the ring applicator. This causes a different space position
of points A between 2D and 3D planning, which results in
dose difference with inherent uncertainty regarding image
reconstructions in these two planning approaches. However,
it has to be pointed out that 3D planning offers a possibility
for detailed monitoring of isodose coverage of the target
volume through dose-volume histogram. A good isodose
schedule secures better local control of the disease. In lack
of opportunity for accurate visualization and setting a safety
margin around the cervix, CT delineation encompasses tar-
get volume which covers the uterus entirely. This must be
taken into consideration when analyzing isodose coverage
of the target volume. In case of a large uterine volume it is
logical to get a smaller 100% and 90% isodose coverage.
Magnetic resonance imaging (MRI) is superior to CT and
exceeds this limitation with the possibility of a clear visuali-
zation of the cervix and surrounding clinical target volume
of high risk [7]. As it would be difficult to perform MRI-
based brachytherapy for logistic reasons, CT-based image
planning is a reasonable substitute.

In addition, specific radiobiological characteristics
of the HDR-BT has to be taken into consideration. The
prescribed high dose (higher than the dose in external
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beam radiation therapy) is well tolerated due to the vol-
ume-effect ratio (small volumes can tolerate high doses)
showing the main difference between 2D and 3D dose
reporting — during 2D in point and during 3D in volume.
With reference to the OAR (the bladder and the rectum),
the comparison has shown significantly lower dose val-
ues in 2D and higher in 3D planning. The higher dose
values that appear in 3D planning refer to the volume
and are within the tolerance limits of OAR, but it has to
be taken into account as a possibility for underlining the
postirradiation adverse effects. Cumulative radiotherapy
dose biologically weighted (from external radiotherapy
and HDR-BT) in point A reaches up to 85 Gy,,,* in our
study 79.3 Gy,,,,* (/B = 10 Gy). OAR tolerance limit is
confined to cumulative weighted dose in volume of 2 cm?
to 95 Gy,,,* (a/p = 3 Gy) for the bladder and 65 Gy,,,*
(a/p = 3 Gy) for the rectum [4].

In the conclusions of the majority of studies, 3D planning
is reccommended as a more precise way of planning and pro-
vides easier overcoming of all previously presented errors.
It is expected that therapeutic ratio analyzed through the
adequate dose coverage of the target volume on one side and
dose decline in OAR on the other side could be substantially
enhanced if the radiation dose is prescribed according to 3D
model of brachytherapy planning [4, 13-17].

ICRU Report 89 [7] provides the latest comprehensive
recommendations on prescribing, recording, and report-
ing brachytherapy focusing on volumetric imaging in cer-
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CONCLUSION
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[ o3umeTpujcko ynopehmsare A4BOAMMEH3UOHANHE Ca TPOAUMEH3NOHATHOM
MHTPaKaBUTapHOM BpaxmTepannjom Kog SI0Ka/HO Y3HanpeA0Banor KapuMHoOMa

LlepBu1Kca

Buoneta Knucapogscka', CHexxaHa CMnukocka?, MeTap Yakanapocku', BaneHTuHa Kpctescka®, Haguua IumutpoBcka?,

3opaH CredaHoBcku?, Emunuja JlasapoBa?

'YHMBep3uTeTCKa KNMHWKa 3a paanoTepanujy 1 oHkonorujy, Oferbetbe rMHEKOMOLLKe oHKosoruje n paxutepanuje, Ckonsbe, Penybnunka

MakepoHuja;

YHnBep3nTeTCKa KNMHWKa 3a paguoTepanujy 1 oHkonorujy, Operbere 3a ManurHe 6onectu fojke, Ckonbe, Penybnuka MakegoHuja;
3YHMBep3UTETCKA KNMHIKa 3a paguoTepanijy 1 oHkonorujy, Oferbetbe 3a ManurHe 6onecty rmase v Bpata, Ckonbe, Penybnuka MakenoHuja;
*YH1Bep3UTETCKa KNMHMKA 3a paguoTepanujy 1 oHkonorujy, MegnunHcki dakyntet, Oferberbe MeguUMHCKe pagujaumoHe dusuke, CKonsbe,

Peny6nuka MakepoHuja

CAXETAK

YBoa/Lum Linm oBor paaa je 6uo gosnmeTpujcko ynopehu-
Batbe ABOAVMEH3VOHANHOr (2[1) ca TpogumeH3noHanHum (3[)
nnaHnpambem NHTPakaBuTapHe bpaxmtepanuje BUCOKe 6p3uHe
fo3e (Bb[-bT) kog nokanHo y3Hanpe[oBanor LepBUKaNHOT Kap-
LiHOMa Ca eBajlyaLjom go3e y pedpepeHTH!M Taukama AaThm
of ViHTepHaLmMoHanHe KoM1cKje 3a pamnjaLnoHe jeanHuLe n
mepe (MKPJ), Kao 1 y LmsbHOM BOAYMEHY 1 OpraH1mMa pusnka.
MeTope Kop 22 6onecHuue ca 3[] nnaHuparem peann3oBa-
He cy 66 cecuje BBT-BT, anu je ypaheHo, pagu nopehera, 1
2[1 nnaHupatbe Ha paguorpaduju ca C-arm anapatom y UKPJ
Taukama, a 3[] nnaHvparbe Ha KoMMjyTepckoj Tomorpaduju y
JenvHenpaHM BOyMEH/Ma.

Pesyntatn KomnapatueHa aHanm3a je nokasana 3HauajHy pas-
NKY y 1031 Y neBoj Tauku A (p = 0,00014) n y gecHoj (p = 0,003),

NpPeKo BULMX A03a Yy 2/1 n HXKUX fo3a Yy 3[1 peKoHCTPYcaHnm
Taukama A. [pema JO3HOBONYMEHCKMM XMCTOrpamMyma npocey-
Ho je 56,88% BonymeHa npumuno 100% oa npenucaHe fose,
[OK je 61,41% BonymeHa npumuno 90% npenuncaHe gose. AHa-
nn3a belunKe Kao opraHa pr3vika rokasana je ga fobuja npo-
ceyHy o3y of 3,487 Gy y IKPJ tauku, y 3[] aHanu3u npoceyHmn
MaKC/MYM Y Taukm je 6ro 8,804 Gy, ay 2 cm?® BonymeHa fobuja
npoceuHy ao3sy of 4,716 Gy. 2[] aHanu3a pekTyma nokasana je
[a PeKTyM fobuja npoceuHo 2,892 Gy y MIKPJ Tauku, gok je y 31
aHanM3M MakcMMasHa NpoceyHa fo3a y Taukm 6una 6,411 Gy n
3,947 Gy npoceyHe fjo3e y 2 cm? BONyMeHa.

3aksbyyak 2[] nnaHvpatbe je noKasano HepeasHo BUCOKe fo3e
y VIKPJ Taukama v Huxe go3e y opraHima pusmKa.

KrbyuHe peun: LiepBriKaiHW KapLiHOM; MHTPaKaBuUTapHa 6pa-
XuTepanuja; opraHn py3mnKa; LWbHY BONyMeH
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SUMMARY

Introduction/Objective Intraoperative variations in blood pressure and/or cardiac dysrhythmias
(IOVBP/CD) represent one of the most common causes of morbidity and mortality in surgical pa-
tients. The aim of the study was to determine the incidence and risk factors for IOVBP/CD in thyroid
surgery patients with comorbidities.

Methods The study included 1,252 euthyroid patients with ASA 2 and ASA 3 status (American Society
of Anesthesiologists — physical status classification) who underwent thyroid surgery. The following
risk factors were examined: sex, age, body mass index (BMI), ASA status, admission diagnoses, type
of operation, duration of surgery, time under general anesthesia, difficult intubation of trachea, and
coexisting diseases — hypertension, cardiomyopathy, cardiac arrhythmias, angina pectoris, diabetes
mellitus, kidney disease. The following intraoperative events were recorded: hypertension, severe
hypertension, hypotension, and cardiac arrhythmias. We used Pearson x? square test, univariate,
and multivariate logistic regression for statistical analysis.

Results The majority of patients were female (86.3%). In 903 (72.1%) patients IOVBP/CD were de-
tected. The most common problem was intraoperative hypertension (61.4%). Eight risk factors for
IOVBP/CD were registered by univariate analysis: advanced age, ASA 3 status, BMI > 25 kg/m?, dura-
tion of surgery, time under general anesthesia, hypertension, and cardiomyopathy as a coexisting
disease. The multivariate regression model identified three independent predictors for IOVBP/CD:
age, hypertension, and cardiomyopathy.

Conclusion IOVBP/CD are common in thyroid surgery. The most common is intraoperative hyper-
tension. Older age, hypertension, and cardiomyopathy as a coexisting disease are independent
risk factors for IOVBP/CD.

Keywords: thyroidectomy; hypotension; hypertension; arrhythmias, cardiac

INTRODUCTION

Intraoperative variations in blood pressure
and/or cardiac dysrhythmias (IOVBP/CD)
represent one of the most common causes of
morbidity and mortality in surgical patients.
According to different reports, the incidences
of IOVBP/CD are between 4.9% and 17.5% [1,
2]. However, these studies are methodologically
different, and they use different definitions of
IOVBP/CD and different ways of recording
complications [1-4].

The type of surgery and advanced age were
identified as significant risk factors in most
studies [5, 6]. Previous studies have mostly
observed the occurrence of IOVBP/CD in
cardiac or non-cardiac surgery [7, 8]. In the
case of non-cardiac surgery, most studies focus
on so-called “major” surgery which involves
major abdominal, orthopedic and urological
surgery. However, there is little data in the lit-

erature about the incidence of IOVBP/CD in
low risk and intermediate risk surgery. To the
best of our knowledge, thyroid surgery, which
could be classified as intermediate risk surgery,
has been studied rarely [9]. This is why the aim
of our study was to determine the incidence
and predictors of IOVBP/CD in thyroid sur-
gery patients.

METHODS

This prospective five-year study was conducted
at the Center for Endocrine Surgery, University
Clinical Center of Serbia, Belgrade, where most
patients with thyroid pathology in Serbia are
operated on. The study was institutionally ap-
proved; signed patient consent was waived as
the treatment of patients did not differ from the
usual one and no protected health information
was collected. Eligible patients were those aged

Received - MpummbeHo:
May 22,2017

Revised - PeBusnja:
July 12,2017

Accepted - MpuxeaheHo:
July 14,2017

Online first: August 8, 2017

Correspondence to:

Marina STOJANOVIC

Faculty of Medicine,

University of Belgrade

Dr Suboti¢a 8

11000 Belgrade

Serbia
marinailicstojanovic@gmail.com



164

18 years and older referred to the University Clinical Cen-
ter of Serbia for thyroid surgery. A total of 2,559 patients
were included in the study. Because of the potential influ-
ence on the incidence of IOVBP/CD, we excluded seven
patients with a diagnosis of hypothyroidism, 264 patients
with hyperthyroidism, and 278 patients with autoimmune
thyroid disease. We also excluded 758 patients with ASA
1 status because these were patients without comorbidi-
ties. A total of 1,252 euthyroid ASA 2 and ASA 3 patients
were included. Our patients had the following admission
diagnoses: 1) nodular goiter — 350 (28%); 2) multinodular
goiter — 652 (52%); 3) thyroid gland cyst — 9 (0.7%); 4)
struma recidivans — 69 (5.5%); 5) papillary carcinoma - 78
(6.2%); 6) medullary carcinoma — 69 (5.5%); 7) Hiirthle cell
carcinoma — 8 (0.6%); 8) follicular carcinoma — 5 (0.4%);
9) oxyphil lesion — 12 (0.9%).

We noted the incidence and risk factors of the following
IOVBP/CD: hypertension, severe hypertension, hypoten-
sion, tachycardia, bradycardia, new onset atrial fibrillation/
flutter and extrasystole, ventricular and supraventricular,
which we define as follows: hypertension — an increase of
systolic blood pressure > 20% compared to baseline values
within 15 minutes; severe hypertension - blood pressure
> 220/120 mmHg; hypotension - a decrease of systolic
blood pressure > 20% compared to baseline values within
15 minutes; tachycardia: heart rate > 85 beats per minute
for at least five minutes; bradycardia: heart rate < 60 beats
per minute for at least five minutes; frequent VES/SVES
(premature ventricular and supraventricular contractions)
> 6 per minute; new onset atrial fibrillation/flutter [9].

The observed values of blood pressure and heart rate
were recorded at least every five minutes using noninvasive
measurements and recorded in the list of anesthesia. The
treating anesthesiologist was deciding on when to use a cer-
tain drug and in which dose, so that the occurrence of these
events would not affect the outcome of the surgery. There
was no mortality in our study, neither intraoperative nor
postoperative. The patients were divided into two groups -
the group with IOVBP/CD and the group without it.

The predictive power of 10 variables were stud-
ied: age (< or = 50 years), sex, body mass index (BMI)
(< or > 25 kg/m?), ASA status (ASA 2 and ASA 3), ad-
mission diagnosis, type of operation (total thyroidectomy
vs. others), difficult intubation of the trachea (defined as
the inability to visualize the glottis during laryngoscopy;,
Cormack-Lehane grades 3 and 4), duration of surgery
(minutes), time under general anesthesia (minutes) and
coexisting diseases. The following coexisting diseases were
observed: hypertension, cardiomyopathy (CMP), cardiac
arrhythmias (tachycardia, bradycardia, atrial fibrillation/
flutter and extrasystoles), angina pectoris, diabetes mellitus
(DM) (and therapeutic regimen in patients with DM - in-
sulin, oral hypoglycemic agents, diet), and kidney disease
(chronic and terminal renal insufficiency).

The patients who were on chronic antihypertensive, an-
tiarrhythmic therapy (especially on beta blockers) received
their therapy preoperatively, including the day of surgery.
All surgery was performed during general anesthesia. The
patients were pre-medicated 20 minutes prior to surgery
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(midazolam 0.1 mg/kg and atropine 0.5 mg i.m.). During
induction, all the patients received 0.05-0.1 mg of fentanyl
and 1.5 mg/kg of propofol. To facilitate intubation, we used
1.1 mg/kg of succinylcholine, and maintained further re-
laxation with 0.5 mg/kg of rocuronium. Anesthesia was
maintained with fentanyl (5 pg/kg) and a mixture of air
gases (2 L/min.), oxygen (2 L/min.), and sevoflurane at an
appropriate concentration.

For statistical analysis of data we used the statistical
software package SPSS 18.0 for Windows (SPSS Inc., Chi-
cago, IL, USA). Continuous variables were described us-
ing measures of central tendency (mean) and measure of
dispersion (standard deviation). We used percentage to
describe categorical data. The normality of data distribu-
tion was checked by one-sample Kolmogorov-Smirnov
test. For statistical analysis of continuous variables, Mann-
Whitney U-test was used, depending on the nature of the
data. Categorical data were compared using Pearson’s ¥
test. Logistic regression analysis was conducted to evaluate
the differences between patients with and without IOVBP/
CD in their observed risk factors. Odds ratios and their
95% confidence intervals represented relative risks for each
independent risk factor associated with intraoperative in-
cidents. All reported p-values were two-sided. The level of
significance was set at 0.05.

RESULTS

Most of our patients were female (86.3%), mean age
56.7 £ 11.5 years. We also converted age into a categori-
cal variable through the use of a receiver operating char-
acteristic curve, and demonstrated the optimal balance of
sensitivity and specificity at a cutoff age of > 50 years. Nine
hundred and nineteen patients (73.4%) were older than 50
years, most of them had at least one IOVBP/CD (77.9%
vs. 22.1%), which was statistically significant (p = 0.000).
The average duration of surgery was 69.5 + 24.1 minutes
and the mean time under general anesthesia was 79.4 £ 24.7
minutes. The distributions of other risk factors in our study
are shown in Table 1. IOVBP/CDs were registered in 72.1%
of the patients, whereas 27.9% of the patients were without
IOVBP/CDs. The most common problem was hyperten-
sion (61.4%), while severe hypertension occurred in 3.1%
and hypotension in 6.5% of the patients. In 27.9% of the
patients, different intraoperative cardiac arrhythmias were
registered, the most common being tachycardia (18.2%),
followed by bradycardia (6.5%), frequent VES/SVES (2.4%),
and the least common was atrial fibrillation/flutter (0.7%).

Patients with IOVBP/CD were significantly older, more
often had a BMI > 25 kg/m? and were ASA 3. There was no
statistically significant difference in frequency of IOVBP/
CD between male and female patients. Significantly higher
number of patients in the group with IOVBP/CD had a
history of hypertension. There was no significant differ-
ence in the frequency of previous diagnosis of cardiac ar-
rhythmias and angina pectoris between the two groups,
while the CMP was more often recorded in the group
with IOVBP/CD. There were no differences in relation to
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Table 1. Distribution of risk factors

Risk factor

Age (mean + SD)
Sex: male/female
BMI > 25 kg/m?

n (%)
56.86 + 11.42
171 (13.7%) / 1081 (86.3%)
823 (65.7%)

ASA2/ASA3 1004 80.2%) / 248 (19.8%)
Type of surgery: total . o
thyroidectomy / others 959 (76.6%) /293 (23.4%)

Difficult intubation
Coexisting disease

153 (12.2%)

Hypertension 832 (66.5%)
Cardiac arrhythmias 85 (6.8%)
Bradycardia 2 (0.2%)
Tachycardia 24 (1.9%)
Atrial fibrillation / flutter 36 (2.9%)
Frequent VES/SVES* 23 (1.8%)
Angina pectoris 62 (5%)
Cardiomyopathy 98 (7.8%)

Diabetes mellitus / insulin
dependent

Kidney disease

149 (11.9%) / 44 (3.5%)

22 (1.8%)

* > 6 premature ventricular or supraventricular contractions/minute;
BMI - body mass index; ASA — American Society of Anesthesiologists

admission diagnosis, type of surgery and the incidence of
difficult intubation, while the duration of surgery and the
time under general anesthesia were statistically signifi-
cantly longer in patients with IOVBP/CD (Table 2).

To determine the effect of each variable on the occur-
rence of IOVBP/CD, the logistic regression model was used
(Table 3). Univariate logistic regression analysis revealed
a statistically significant difference between patients with
and without IOVBP/CD in their age, ASA status, BMI,
duration of surgery, and the time under general anesthesia,
as well as previous hypertension and CMP. Multivariate
analysis showed that independent predictors for IOVBP/
CD were age, hypertension, and cardiomyopathy.

DISCUSSION

The results of our study indicate a high incidence of
IOVBP/CD in euthyroid patients undergoing thyroid gland
surgery (72.1%). Rohrig et al. [2] registered IOVBP/CD in
17.5% of patients, but they studied all types of non-cardiac
surgery, including urgent surgery. It was shown that the
occurrence of IOVBP/CD was affected by age, male gender,
ASA status, previous cardiac disease and type of surgery.
Sanborn et al. [4] found the incidence of IOVBP/CD in
6.5% of patients. The authors define intraoperative hyper-
tension as systolic blood pressure of more than 195 mmHg,
with the explanation that if they used lower values, almost
two thirds of patients would have intraoperative hyperten-
sion. It was shown that independent predictors were urgent
surgery, age over 70 years, and ASA 3. Both studies reg-
istered IOVBP/CD automatically by using computerized
machine-readable record sheets, in contrast to our study
where data were recorded manually.

To indicate the importance of methods of data record-
ing, the study of Benson et al. [3] compared manual with
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Table 2. Incidence of risk factors among patients with and without
IOVBP/CD

. I0VBP/CD

Risk factor p
Yes No

Sex (female) 780 (86.4%) | 301 (86.2%) | 0.951
BMI > 25 kg/m2 619 (68.5%) | 204 (58.5%) | 0.001*
ASA 2 708 (78.5%) | 296 (84.8%) 0.012%
ASA 3 194 (21.5%) | 53 (15.2%) '
Age (mean = SD) 583+11.1 | 53.2+11.4 | 0.000*
Admission diagnosis o o
(multinodular goiter) 482 (53.4%) | 152 (43.6%) | 0.167
Hypertension 643 (71.2%) | 189 (54.2%) | 0.000*
Cardiac arrhythmias 63(7.0%) | 22(6.3%) | 0.671
Bradycardia 2(3.2%) 0 (0%)
Tachycardia 14 (22.2%) | 10 (45.5%) 0.601
Atrial fibrillation/flutter 31(49.2%) | 5(22.7%) :
Frequent VES/SVES** 16 (25.4%) | 7(31.8%)
Angina pectoris 50 (5.5%) 12 (3.4%) 0.125
Cardiomyopathy 84 (9.3%) 14 (4.0%) | 0.002*
Diabetes mellitus 117 (13%) 32(9.2%) | 0.064
Insu!ln—dependent diabetes 36 (30.8%) 8 (25%) 0672
mellitus
Kidney disease 16 (1.8%) 6 (1.7%) 0.949
Difficult intubation of trachea | 119 (12.1%) | 44 (12.6%) | 0.297
Type of surgery (total o o
thyroidectomy) 702 (77.7%) | 257 (73.6%) | 0.103
Duration of surgery (minutes) | 704+23.9 | 67 +24.4 |0.008*
TUGA (minutes) 80.3+24.3 | 76.9+25.5 | 0.006*

BMI - body mass index; ASA - American Society of Anesthesiologists;

CMP - Cardiomyopathy; DM - diabetes mellitus; TUGA - time under general
anesthesia;

*statistically significant p < 0.05;

**> 6 premature ventricular or supraventricular contractions/minute

automatic recording of blood pressure (BP). On a sample
of 16,019 patients, it has been shown that much more
adverse events were detected automatically than manu-
ally (18.7% vs. 5.7%). Both ways of recording data have
their advantages and drawbacks. The main complaint to
the automatically recorded values of blood pressure is the
frequent occurrence of artifacts which significantly affect
the validity of the data, while the manual mode is criticized
for subjectivity.

The explanation for such a high incidence of IOVBP/
CD in our study can be viewed from several aspects: selec-
tion of patients who were included in the study (excluded
ASA 1, thyroid surgery only), institution where the study
was carried out (university clinical center - tertiary in-
stitution), criteria for defining IOVBP/CD (significantly
different among studies), and the method of recording data
(in our study manual). Our study included only patients
with ASA 2 and ASA 3 status, patients who had coexisting
diseases and in which perioperative complications are most
commonly reported.

Although preoperative cardiology management has sig-
nificantly advanced in recent years, we are still not able to
exactly predict the individual risk. One of the most com-
monly used models for cardiovascular risk prediction is
Lee’s Revised Cardiac Risk Index (RCRI); a patient is at
risk if he/she has two or more risk factors (ischemic heart
disease, congestive heart failure, cerebrovascular disease,

165



Table 3. Logistic regression for IOVBP/CD
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IOVBP/CD
Parameters Univariate Multivariate
OR (95% CI OR) p OR (95% CI OR) p

ASA 0.808 (0.684-0.955) 0.012*% 1.026 (0.853-1.233) 0.788
Age= 50 yr 0.962 (0.951-0.972) 0.000 0.971 (0.959-0.983) 0.000*
Sex 0.989 (0.691-1.416) 0.951

BMI 0.645 (0.500-0.833) 0.001* 0.945 (0.809-1.104) 0.475
Admission diagnosis 1.019 (0 992-1.046) 0.168

Hypertension 0.478 (0.370-0.616) 0.000* 0.628 (0.474-0.832) 0.001*
Cardiac arrhythmias 0.897 (0.543-1.482) 0.671

Type of cardiac arrhythmias 0.955 (0.809-1.127) 0.584

Angina pectoris 0.607 (0.320-1.155) 0.128

Cardiomyopathy 0.407 (0.228-0.728) 0.002* 0.529 (0.282-0.993) 0.047*
Diabetes mellitus 0.678 (0.449-1.024) 0.065

Therapy for diabetes mellitus 1.197 (0.522-2.747) 0.671

Kidney disease 0.970 (0.376-2.499) 0.949

Type of kidney disease 0.975 (0.664-1.433) 0.899

Type of surgery 1.033 (0.992-1.075) 0.113

Difficult intubation 1.180 (0.864-1.611) 0.298

Duration of surgery (min.) 0.994 (0.988-0.999) 0.027* 0.991 (0.966-1.017) 0.486
TUGA (min.) 0.810 (0.694-0.945) 0.007* 1.004 (0.979-1.029) 0.759

ASA - American Society of Anesthesiologists; BMI - body mass index; TUGA - time under general anesthesia;

*statistically significant p < 0.05

diabetes mellitus treated with insulin, renal failure, and
high-risk surgery) [10]. Boersma et al. [11] demonstrated
a substantial improvement of Lee’s index predictive power
by adding type of surgery, age, and ECG findings.

However, the most important reason for such large vari-
ations in the frequency of IOVBP/CD between different
studies is the method of defining intraoperative problems,
especially hypertension. Studies differ in the type of blood
pressure which is observed, systolic or mean arterial BP;
which change of value of BP is considered significant, rela-
tive to the patient’s baseline blood pressure or below/above
a certain absolute threshold. Minimum length of duration
of the changes of BP, interval, and the method of measure-
ment (invasive or noninvasive) also differ among studies
[1,2,4,7,8,12, 13, 14]. Our previous study showed that in-
dependent predictors for intraoperative hypertension were
older age, BMI 25 kg/m?, and hypertension as a coexisting
disease [15]. Also, our recently published study that exam-
ined the prevalence of hypertension and risk factors for
its occurrence in patients undergoing parathyroidectomy
found intraoperative hypertension in 56.9% of patients
and also showed that independent predictors were older
age and history of hypertension [16].

More than two thirds of surgical patients and nearly
80% of cardiac patients have hypertension as a coexist-
ing disease [12]. History of hypertension, especially non-
treated, increases the risk for intraoperative complications
[17]. In our study, 66.5% of patients had hypertension as a
coexisting disease, while intraoperative hypertension was
registered in 61.4% of patients. Most of the patients who
had hypertension as a coexisting disease also had intraop-
erative hypertension (76.3%), which implies that if a pa-
tient had a previous history of hypertension, he or she has
a greater likelihood of having intraoperative hypertension.

Demonstrating the effect of defining the value of BP,
and having in mind the influence of intraoperative hypo-
tension on the development of postoperative complica-
tions and the importance in predicting adverse outcome,
one study found 140 different definitions of intraoperative
hypotension, resulting that the incidence of intraoperative
hypotension varies between 5% and 99% [18]. In our study,
hypotension occurred in 6.5% of patients.

Also, there is little available data about the incidence
and risk factors of IOVBP/CD in thyroid surgery. In our
previous study [9], in which we examined the occurrence
of IOVBP/CD in 200 patients who underwent thyroidec-
tomy, IOVBP/CD was recorded in 38% of patients. IOVBP/
CDs were defined in the same way as in this study, but
the majority of patients (49%) had ASA 1 status (without
comorbidity).

Our study showed that independent predictors for the
occurrence of IOVBP/CD were age, previous hyperten-
sion, and cardiomyopathy. Some other studies have also
confirmed the influence of older age on the occurrence
of both intraoperative complications and postoperative
morbidity and mortality [1, 2, 5, 19]. There is an increasing
number of persons older than 65, and these are precisely
the patients who most often require surgical treatment. It
was shown that age, per se, did not affect the occurrence
of postoperative complications, and that, complications in
patients older than 70 years should not be expected unless
there are comorbidities [20]. Similar results were found in
studies which examined the impact of age on the occur-
rence of postoperative complications in thyroid surgery.
Passler et al. [21] have shown no difference in morbidity
or mortality between patients aged > 75 years and young-
er patients, while Mekel et al. [22] demonstrated that the
age of > 80 years is associated with higher morbidity after
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thyroid surgery, although not independently. Monk et al.
[23] demonstrated higher one-year mortality in patients
older than 65 years in contrast to younger populations
(10.2% vs. 5.5%, respectively) and comorbidity as the most
powerful predictive factor.

Our study showed that although the duration of surgery
and time under general anesthesia were significantly lon-
ger in patients with intraoperative events, they were not
selected as predictors. Reich et al. [13] also showed that in-
traoperative tachycardia and hypertension more often oc-
cured in operations of longer duration and that they were
associated with negative postoperative outcomes. Other
studies have also confirmed the influence of the duration
of surgery on the occurrence of IOVBP/CD [5, 14]. It has
also been shown that with every extension of the duration
of anesthesia there is an increased risk of complications
- for every 60 minutes of anesthesia, the risk of having a
complication increases by 18% to 36% [20].

We were not able to confirm diabetes mellitus and
renal failure as predictors for IOVBP/CD. The study by
Kheterpal et al. [5] also found that diabetes mellitus and
renal failure were not predictors for IOVBP/CD, with the
explanation that the reason for such a result is probably
better preoperative management, as well as standardization
of treatment of these patients. Our previous studies con-
firmed the importance of adequate preoperative prepara-
tion of diabetic patients, for the prevention and reduction
of intra and postoperative complications [24]. Accordingly,
all our patients with diabetes mellitus were well prepared
for surgery, they had serum glucose level and glycosylated
hemoglobin in the range of normal values, which probably
contributed to the fact that this comorbidity did not show
up as an important risk factor for IOVBP/CD.

It is known that the incidence of difficult intubation
of the trachea is higher in thyroid surgery compared to
other types of surgery. The incidence of difficult intubation
in our previous studies, which included more than 2,000
patients who underwent thyroid surgery, were 5.5% and
6.81%, respectively [25, 26], while Adnet et al. [27] and
Amathieu et al. [28] reported even higher incidence (8%
and 11.1%, respectively). In this study, difficult intubation
was registered in 12.2% of patients. Difficult intubation,
especially if it takes a long time, increases the risk of vari-
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ous complications, including cardiovascular. We expected
that such a high incidence of difficult intubation would
significantly contribute to occurrence of IOVBP/CD. How-
ever, difficult intubation was not a risk factor for IOVBP/
CD. The reason for that is probably the good practice of
the experienced anesthesiological team in our center, who
successfully solve difficult intubations on a daily basis.

Although only 7.8% of our patients had cardiomyopa-
thy, CMP was an independent predictor for IOVBP/CD.
Other studies also showed similar results [1, 8].

A potential limitation of our study is that we have not
examined the impact of these events on the postoperative
outcome. However, since the aim of our study was to de-
termine the incidence and risk factors of IOVBP/CD, and
not their impact on postoperative outcome, we believe that
this is a topic for a future study.

CONCLUSION

Because of the large number of patients with cardiovascu-
lar comorbidities, the incidence of intraoperative variations
in blood pressure and/or occurrence of cardiac dysrhyth-
mias is high, even in thyroid surgery — which is considered
an intermediate-risk surgery. Our study showed that older
age, hypertension, and cardiomyopathy as a coexisting dis-
ease are independent risk factors for IOVBP/CD. Patients
with these risk factors constitute a group in which anes-
thesiologists should pay special attention to the manner of
preparing and maintaining anesthesia, in order to mini-
mize significant variations of intraoperative blood pres-
sure values and/or the occurrence of cardiac dysrhythmias.
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daKTopu pM3nKa 3a NojaBy MHTPAaONEPaTUBHUX BapujaLnja BpeAHOCTU KPBHOT
NPUTUCKA M CPYAHMX AUCPUTMUjA TOKOM TUPEOUAHE XUPYpPrUje

MapwHa CrojaHoBuh 2, HeBeHa Kane3nh'23, busbaHa Munuunh?, Anka Towkosuh?, KceHuja CteBaHoBWN? BecHa
AHToHMjeBnh?, Mupko Jlakuhesuh®, bojaH barn®, BnagaH *Kueabesuh'?

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

2KnuHnukn ueHTap Cpbuje, LieHTap 3a aHecTesunonorujy ca peaHumaronorujom, beorpag, Cpbuja;
3KnuHuuky uenTap Cpbuje, Lientap 3a eHgokpuHy xupyprujy, beorpag, Cp6uja;

*YHuBep3auTeT y beorpagy, Cromatonowku dakyntert, beorpag, Cpbuja;

>KnuHnuko-60nHMYKM LieHTap ,3emyH’, beorpaa, Cpbuja;
OnwrTa 6onHuua, Cy6otnua, beorpaa, Cpbuja

CAMETAK

YBoa/Lum /HTpaonepaTnBHe BapujaLyje KPBHO NpUTUCKa W/
nnu cpyare gucputmuje (MBKMN/CL) jepaH cy on Hajuewwhnx y3-
POYHMKa MOPOUAMTETA M MOPTaNMTETa XMPYPLUKIX 6ONeCHNKa.
L ctyamje je 6vo pa ncnuta yyectanoct 1 pakTope pusmka
3a nojasy VBKI/CJ] y TMpeonaHoj XMpypruju kog 6onecHvka
ca KomopbuguTeTUma.

Mertope /icnutusame je obyxsatnno 1252 eytnpeomngHa 60-
necHuka ASA 2 n ASA 3 ctatyca NOABPrHyTUX TUPEOUAHOj X~
pypruju. MicnutmsaH je ytuuaj cnepgehux daktopa pusmka: non,
CTapoCT, MHAEKC TenecHe Mace (MTM), ASA cTaTyc, npujemHa
[njarHo3a, TMn onepauuje, Tpajakbe onepauyje, Tpajarbe aHec-
Te3uje, oTeXaHa NHTybaLmja Tpaxeje, Kao 1 KoMopbuaNUTeTH:
XunepTeHsuja, KapAnommonaTuja, cpuaHe apuTMmje, aHrmHa
nekTopuc, anjabetec menutyc, 6onectu 6ybpera. Pernctposa-
HV Cy MHTpaonepaTUBHO: XMMNepPTeH3Mja, XUNepPTEH3UBHA KpU-
3a, XunoTeH3wuja 1 cpyaHe aputmuje. KopuwheH je MupcoHos
X2-TecT, yHMBapujaHTHa 1 MynTBapWjaHTHa perpecrioHa aHa-
N3a 3a CTaTUCTNYKY 06pajy nopaTaka.

Pe3synratu BehirHy 6onecHrika cy umHune »xeHe (86,3%). MBKI/
C[ cy pernctpoBaHu kog 903 (72,1%) 6onecHuka. Hajuewhn
nopemehaj je 6una NHTpaonepaTMBHa XunepTeH3uja — 61,4%.
YHVBapuWjaHTHOM aHann3oM je perncTpoBaHo cefiam dpakTopa
pv3uka 3a nojasy VBKIM/CL: roguHe xuBota, ASA 3 ctatyc, U'TM
> 25 kg/m? Tpajatbe Xupypruje, Tpajatbe aHecTesuje, XunepTeH-
31ja 1 KapaMomuonaTyja Kao KomopbuamTet. MyntrBapujaHT-
HOM perpecroHOM aHanM3oM U3[Bojuna Cy ce Tpu He3aBnCHa
npeguktopa nojase VIBKIM/CL: roguHe CTapocTu, XunepTeHsunja
1 Kapavuomuionatuja.

3aksmyuak VBKI/CA cy yecte y TupeonaHoj xupypruju. Haj-
yewha je MHTpaonepaTMBHa xunepTeHsuja. Crapuje XMBOTHO
poba, xunepTeHsuja 1 KapamommonaTmja Kao Koerauctupajyhe
6onectu cy He3aBMCHM paKTOpM pu3iKa 3a nojasy UBKM/CA.

KrbyuHe peun: TpeoneKkTomuja; XMnoTeH3sunja; XunepreH3uja;
cpyaHe aputMuje
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Distal humerus nonunions after failed internal
fixation — treatment with the llizarov external fixator

Slavko Tomi¢, Andreja Baljozovi¢
Banjica Institute for Orthopaedic Surgery, Belgrade, Serbia

SUMMARY

Introduction/Objective Nonunions of the distal humerus after unsuccessful surgical treatment represents
a challenging surgical problem. The complexity of this condition is increased by bone atrophy, scar tissue,
poorly vascularized bone fragment, limited elbow mobility, osteomyelitis, and local neurological damage.
The advantages of using the llizarov external fixation method are stable fixation, adequate fracture
reduction, and fragment compression accompanied by minimal soft tissue trauma, with the possibility
of early elbow mobilization. This aim of this paper is to present the treatment results of 19 patients with
nonunion of distal humerus after internal osteosynthesis managed by the llizarov external fixation method.
Methods Nineteen consecutive patients were treated with the Ilizarov external fixator. The study group
includes 11 male and eight female patients with an average age of 42 years. Surgical technique consisted
of approaching the nonunion, removing loose fixation material, making resection and debridement of
bone fragments, after which the llizarov fixator was placed. Rehabilitation of the elbow started in the
early postoperative period. The functional status of the arm was evaluated using the Disabilities of the
Arm, Shoulder and Hand (DASH) score.

Results All the patients achieved solid bony union after an average of seven months from the application
of the external fixator. In 17 patients radiographic analysis indicated the preservation of joint space, while
two showed degenerative changes. All the patients showed improvement in elbow range of motion and
significantly better DASH score with postoperative value of 21.

Conclusion As a treatment of distal humerus nonunion, the llizarov external fixation method provides

successful healing and increased range of motion in the elbow.

Keywords: humerus; nonunion; llizarov technique

INTRODUCTION

Nonunions of the distal part of the humerus
occurring after unsuccessful fracture treat-
ment with open reduction and internal fixation
(ORIF) represents a challenging surgical prob-
lem [1]. In most cases, this condition is char-
acterized by instability, pain, weakness and re-
duced range of motion in the elbow joint, which
all leads to a high degree of disability of the en-
tire upper extremity [2]. The complex patterns of
fracture, low osteogenic potential, damage of soft
tissue, if combined with the wrong or inadequate
initial fixation, are the main reasons for the de-
velopment of pseudoarthrosis in this region of
the humerus. Other predisposing factors include
older age, alcoholism, smoking, obesity, presence
of infection, as well as non-operative treatment
[3]. The incidence of pseudoarthrosis after treat-
ment of distal humerus fractures is 8-25%, and
is most often encountered in the supracondylar
region [4]. The complexity of this condition is
increased by bone atrophy, scar tissue from pre-
vious interventions, small and poorly vascular-
ized bone fragment, limited elbow mobility, and
local neurological damage. Bone stock can be
seriously compromised by bone absorption, fur-
ther accelerated with loosening of osteo-fixation
material. All this brings numerous obstacles to
the successful healing of pseudoarthrosis and
achieving good functional results [5].

The most commonly used treatment methods
include internal osteosynthesis, the use of bone
grafts, arthroplasty, but also elbow arthrodesis.
The definitive treatment modality still remains
controversial, initiating numerous discussions
and disagreements in orthopedic circles [6]. The
main reason for disagreement is the assertion
of some experts that open surgery carries an
increased risk of disrupting vascularity of frag-
ments, as well as the risk of reducing elbow range
of motion. Other studies point to satisfactory
results after open intervention, which leads to
many difficulties in setting operative indications
and deciding on the most appropriate treat-
ment option [2, 3]. The presence of infection
and poor local soft tissues makes conventional
methods of treatment profoundly difficult [7].
At the Banjica Institute for Orthopedic Surgery
(Banjica IOS) these conditions are commonly
treated by the Ilizarov method of external fixa-
tion. The advantages of using external fixation
compared to other treatment methods are stable
fixation, adequate fracture reduction, and frag-
ment compression accompanied by minimal soft
tissue trauma, with the possibility of early elbow
mobilization. The basic principle of the Ilizarov
method is stimulating ossification process using
a compression force, which provides favorable
environment for bone fragment healing and
biosynthetic processes witch increase local re-
sistance to infection occurrence [8].
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The aim of this paper is to present the treatment results
of 19 patients with nonunion of the distal humerus after
internal osteosynthesis managed at our hospital using the
Ilizarov external fixation method.

METHODS

In this retrospective study, we analyzed the results of 19 pa-
tients treated from 1990 to 2000 at the Banjica IOS with the
Ilizarov external fixator for distal humerus nonunion after
failed ORIE. The study group includes 11 male and eight fe-
male patients with an average age of 42 years (range of 16 to
77 years). The mechanism of injury was fall, motor-vehicle
or traffic accident. Five patients had nonunions complicated
with osteomyelitis. One patient had ulnar, and one had ra-
dial nerve paresthesia, both as a result of an initial injury or
previous treatment. Nonunions were diagnosed radiographi-
cally at least six months after the initial treatment in terms
of failing to develop calluses with loosening of the fixation
material. The nonunions were characterized according to
Weber and Cech [9] criteria as reactive (present in 10 pa-
tients) and non-reactive (present in nine patients) (Table 1).
Pre- and postoperative assessment of the elbow range
of motion, neurovascular status, evidence of infection and
radiographic evaluation of distal humerus in two planes
were carried out. The functional status of the arm was
evaluated before and after treatment using the Disabilities
of the Arm, Shoulder and Hand (DASH) scores [10, 11].
Surgical technique included the principles for open
monolocal compression osteosynthesis using the Ilizarov ex-
ternal fixator. For every patient, surgical treatment was con-
ducted in a single act. After the initial incision, approaching
the nonunion was followed by the removal of loose fixation
material and by taking of a microbiological swab. The bone

Table 1. Preoperative parameters

Tomi¢ S. and Baljozovic A.

ends were debrided and cleaned of all synovial and fibrous
tissue with special attention on sparing soft tissue attach-
ment, thus preserving the fragments vascularization. Avas-
cular bone was resected until punctuate bleeding was seen
at the bony ends, after which intramedullary canals were
opened proximally and distally. The adapted fragments were
provisionally reduced and fixed using Kirschner wires. After
closing the surgical wound, the Ilizarov fixator was placed.
Two transfixation wires were placed in the proximal third of
the humerus and attached to the frame. After that, the hu-
merus was fixed and connected to the frame using two wires
4-5 cm long above the nonunion. Three or four distal cross-
ing wires were passed through the epiphyseal-metaphyseal
region. The elbow is being extended when placing wires
anteriorly and flexed during insertion of wires posteriorly in
order to reduce tensions on the soft tissue. Frames were con-
nected with distractors. Axial compression was established
on the operating table in order to achieve stabile contact of
bone fragments (Figure 1) [8, 12].

From the second postoperative day axial, compression
was applied evenly, 0.5-1 mm per day for three to four
weeks. After this, the compression was maintained at the
rate of 0.5 mm per week until the removal of the fixator.

The physical rehabilitation of the elbow, in terms of
active and passive motion exercises, was carried out in
the early postoperative period. The patients were initially
allowed to use the treated limb without the use of signifi-
cant force. The control and dressing of the wound and skin
around the wires was done once a day. Osseous healing was
defined as the presence of crossing trabecular bone on the
lateral and anteroposterior radiographs. Upon establishing
the fusion of nonunion, the fixator was removed. Physi-
cal rehabilitation was resumed to preserve and increase
the range of motion in the elbow, to establish the muscle
tone, as well as to train the use of the extremity in everyday

) Complication Elbow ROM )

Case | Age/Sex Injury Type of f?acture Flex/Ext. BrolSUp. Nonunion type DASH score
1 41/M MVA open infection 60/-30 50/40 non-reactive 81.7
2 35/M MVA open infection 80/-30 60/40 reactive 76.7
3 41/F Fall closed radial nerve paresis 50/-30 60/60 reactive 95.8
4 42/M TA open 70/-40 90/75 reactive 79.2
5 16/F TA open ulnar nerve paresis 60/-30 90/90 non-reactive 84.2
6 20/M TA closed infection 70/-20 90/90 non-reactive 79.3
7 41/M Fall open 60/-40 90/90 reactive 89.2
8 43/M TA closed 90/-20 90/90 non-reactive 95.0
9 33/M TA closed 60/-80 70/80 reactive 85.8

10 40/M TA closed 90/-10 90/90 reactive 89.2
11 33/F Fall closed 70/-40 90/90 reactive 833
12 25/M TA closed 60/-30 90/90 non-reactive 81.7
13 53/F Fall closed 90/-20 90/90 non-reactive 90.8
14 26/M MVA open infection 70/-40 90/90 reactive 85.5
15 60/F Fall closed 60/-30 90/90 reactive 81.1
16 54/F Fall closed 100/-20 90/90 reactive 84.2
17 51/F Fall closed 70/-40 70/80 non-reactive 89.2
18 77/F Fall closed 40/-20 90/90 non-reactive 80.8
19 73/M Fall closed infection 80/-30 90/90 non-reactive 95.8

MVA - motor vehicle accident; TA - traffic accident; ROM - range of motion; DASH - Disabilities of the Arm, Shoulder and Hand
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Distal humerus nonunions after failed internal fixation - treatment with the Ilizarov external fixator

Figure 1. Schematic view of application of the llizarov external fixator
on the humerus (taken from Tomi¢ [8])

activities. The mean follow-up period was 71 months post-
operatively (range of 34 to 144 months) (Table 1).

RESULTS

All patients achieved solid bony union. The average time
for application of external fixator was seven months (range
of five to nine months).

At the last follow-up, the mean range of flexion/exten-
sion was 94° to -13°, and pronation/supination 89° to 87°.
In all the cases, the elbow range of motion was increased
after treatment without clinical signs of instability or sig-
nificant deviation from the anatomical axis. Radiographic
analysis indicated the preservation of joint space in 17 pa-
tients, while the other two showed degenerative changes.
No elbow instability was encountered for any patient.

There were shortening of the arm, as a result of previous
surgeries, bone resorption, debridement, and compression
at the nonunion site. An average shortening measured at the
last follow-up was 3 + 1.5 cm, which did not affect the func-
tionality of the limb and was well tolerated by the patients.

All the patients exhibited improvements in shoulder and
elbow motion after treatment. The mean value of the DASH
score before surgery was 86, whereas the mean score after
complete recovery was 21. This showed a significant recov-
ery in the function of the entire upper extremity (Figure
2). Postoperatively, nine patients had no pain in the elbow,
eight had moderate pain, while the two had severe pain. Ten
patients showed almost complete recovery with minimal
disability, while seven had moderate residual disability, and
two had severe elbow function impairment. Complete soft-
tissue recovery was achieved in all the patients.

There were eight postoperative infections. Five patients
had superficial pin-tract infection, successfully treated with
oral antibiotics and antiseptic solutions applied locally. The
other three had infections of deep structures resolved with
debridement, irrigation, intravenous administration of an-
tibiotic and reassembly of external fixator. Two patients
had ulnar nerve paresthesia and were treated conserva-
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Figure 2. (A) Radiographs of a 33-year-old female patient treated with
the Ilizarov method eight months after failed initial osteosynthesis;
(B) radiographs and clinical photographs after the application of the
llizarov fixator for nine months, showing complete union, with elbow
motion restoration

tively, with complete recovery after two mounts. All post-
operative parameters are shown in Table 2.

DISCUSSION

Nonunions of the distal humerus are uncommon and are
usually associated with instability, reduced elbow mobility,
strength loss, pain, and functional loss [3].

An important factor in the development of nonunion
of the distal humerus is inadequate choice of surgical tech-
niques or implants during the primary fracture operation
[13]. The treatment of nonunions of this region, after pre-
viously unsuccessful surgeries is very difficult and complex
[14]. Repeated procedures in the area above the elbow usu-
ally result in elbow contractures, articular cartilage deterio-
ration, and, in most cases, ulnar nerve lesions [15]. Each of
these conditions should be taken into consideration during
preoperative evaluation and treatment selection. Although
such operations are difficult and complicated, detailed pre-
operative planning with adequate fixation methods and
early postoperative rehabilitation ensures healing and good
functional results [6]. These nonunions present with wide
range of different characteristics, consequently surgical
treatment must be individualized for each patient [3].

Because of the complexity of this problem, decision
making in the management of these nonunions is diffi-
cult and not well clarified in the literature [6]. The type of
treatment depends on several factors, including functional
requirements of the patient, the condition of soft tissues
and articular cartilage, the range of motion in the elbow,
and bone quality [16]. Many treatment options have been
described, including open reduction - internal fixation
with plates and screws, intramedullary nailing with inter-
fragmentary wiring, elbow arthroplasty, and free vascular-
ized bone grafting [17-20].

This paper describes treatment of patients with non-
union of the distal part of the humerus with the Ilizarov
external fixator. The advantages of this method are the
ability to achieve adequate fracture reduction and stable
tixation, to provide a gradual or intermittent compression
of fragments, and to allow early rehabilitation, as well as the
opportunity to treat transitional infected nonunions [8].
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Table 2. Postoperative parameters
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Case Follow-up 27U Pain Disability Elbow ROM Compl. | Shortening (cm) | DASH score
(months) (months) Flex./Ext. | Pro./Sup.
1 96 9 none minimal 80/-20 90/50 DI 20 25.0
2 116 9 none moderate 100/-10 90/90 DI 4.5 20.0
3 84 6 none moderate 100/-20 90/90 PTI 35 24.2
4 36 7 none moderate 110/-10 80/90 4.0 14.2
5 38 6 none minimal 90/-10 90/90 3.0 25.0
6 112 9 moderate moderate 90/-20 90/90 PTI 2.0 15.8
7 96 8 moderate minimal 90/-30 90/90 1.5 20.0
8 100 8 moderate moderate 110/-10 90/90 2.0 27.5
9 144 7 moderate minimal 90/-10 90/90 PTI 2.0 20.5
10 120 6 moderate moderate 110/-0 90/90 4.0 20.8
11 60 5 none minimal 90/-20 90/90 20 14.2
12 37 8 none minimal 90/-10 90/90 UNP 4.0 20.0
13 39 9 moderate moderate 110/-10 90/90 UNP 2.0 24.2
14 94 8 moderate minimal 90/-10 90/90 PTI 3.0 20.8
15 36 7 none minimal 80/-10 90/90 20 17.5
16 34 6 none minimal 110/-10 90/90 35 14.2
17 39 6 moderate minimal 90/-20 80/80 4.0 18.3
18 36 9 severe severe 60/-10 90/90 PTI 35 29.2
19 34 8 severe severe 90/-10 90/90 DI 25 27.5

EFT - external fixator time; PTI - pin-track infection; DI - deep infection; UNP — ulnar nerve paraesthesia; Compl. - complications; ROM - range of motion; DASH —

Disabilities of the Arm, Shoulder and Hand

The clinical and radiographic results of this study cor-
relate with the findings of Brinker et al. [15] by the range of
motion and the rate of healing nonunions this part of the
humerus. We consider that the success of the procedure is
determined by standardizing surgical techniques in terms of
complete and thorough debridement of nonunions expos-
ing fresh bleeding bone ends; adjustment of fragments for
appropriate contact; application of the adequate structure
of the fixator; direct and intermittent compression; imple-
mentation of early physical rehabilitation and removal of the
tixator only after verification of complete healing.

Infected nonunions are associated with marked osteope-
nia, a significant articular contracture, focal bone defects,
and avascular or necrotic parts of bones that make recon-
struction even more challenging. Studies show significantly
worse results than those obtained in aseptic nonunions
[7]. Success of this method in septic pseudoarthrosis is
confirmed by the results of Brinker et al. [15], who applied
on their patients a surgical technique similar to the one
used in this study.

In a study conducted by Mitsunaga et al. [21], priority
was given to achieving osseous healing over mobility, as the
secondary objective. Their results showed union in 80% of
patients with only 9° improvement in the elbow range of
motion. Capsular release and arthrolysis in patients with
distal humerus nonunion and motion limitation due to
articular causes improve elbow mobility and reduce stress
on the healing site during postoperative mobilization [3].
Many of the patients in the published ORIF studies under-
went multiple contracture releases, sometimes in staged
procedures, to attain their final range of motion [15]. In
our series of patients, there was no need for subsequent
loosening of soft tissue to improve the range of motion
in the elbow. We believe that a stable fixation and early

mobilization are equally important factors in the treatment
of these conditions.

Significant DASH score improvement is consistent
with other studies that analyzed the results of the Ilizarov
method treatment [15]. Although it is uncomfortable for
some patients, an external fixator provides stabile fixa-
tion of the nonunion site which allows greater freedom of
movement in the shoulder and elbow, by which the whole
arm becomes more functional [22]. The relatively small
amount of shortening in our series was well tolerated by
the patients and did not affect their functional outcome.

In our research, the ulnar neuropathy occurred in two
patients, which were successfully treated non-operatively.
Some authors state that anterior transposition of the ulnar
nerve should be a routine part of the surgical procedure in
the treatment of such nonunions [3].

ORIF is generally a recommended type of treatment
of uninfected nonunions in younger, more active patients
who have good bone stock at the injury site [16]. Ring
et al. [2] treated 15 unstable nonunion of the distal hu-
merus with contracture release, ORIFE, and bone grafting.
The functional results in their study were excellent in two
patients, good in nine, and fair in one case.

Total elbow arthroplasty can be useful in older patients
with osteoarthritis, but its application in younger patients
remains controversial [19]. It is considered to be a techni-
cally demanding salvage procedure and should be done only
when other operative procedures are unsatisfactory [23].

Elbow arthrodesis is reserved only for patients with
infected nonunion. The procedure does not provide good
results, since it affects the essential function of the elbow,
thus limiting the movement in the joint. Resection or dis-
traction arthroplasty and the use of joint allograft have
yielded disappointing results [24].
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Distal humerus nonunions after failed internal fixation - treatment with the Ilizarov external fixator

CONCLUSION

Treatment of distal humerus nonunions with the Ilizarov
external fixator after failed internal osteosynthesis provides
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MceypoapTpo3e AUCTANHOT XYMepyca NOC/e Heycnene yHyTpallkbe 0CTEOCUHTE3e —

Nneyere metoaom Nnusaposa

Cnasko Tomuh, AHapeja barbo3osuh

WHcTuTyT 3a opToneacko-xupypLuke 6onectn,batbnua’, beorpag, Cpbuja

CAMETAK

YBoa/LUnm NceynoapTpo3e AncTanHor gena xymepyca nocne
Heycrnenor ornepaTyBHOT fleUerba Cy U3a30BaH XVPYPLIKN NPo-
6nem. KomniekcHOCTH CTaka JONPUHOCE KolTaHa aTpduja,
OXWbHO TKMBO, MHCYULMjeHTHa BacKynapm3aLimja dparmeHa-
Ta, KOHTPAKTYpa JlakTa, OCTEOMUJENUTIC 1 HEYPONOLLKe ne3uje.
MpenHocTn kopurwhetba cnosballtber Gukcatopa ornefajy ce
y MoryhHocTu cTabunHe dukcauuje, ageksaTHe penosuuuje v
Komnpecuje npaheHe MUHMMANHOM TPayMOM MeKHX TKMBaA Y3
moryhHOCT paHe mobunu3aLuje nakTa.

Linms oBor papa je 6mo aHanu3a pesyntata kog 19 6onecHuKa ca
nceynoapTPO30M AUCTaNHOT fefla XyMepyca leYeHVX METOA0M
Mnn3apoBa nocne Heycnene yHyTpallbe OCTEOCMHTE3E.
Marepujan MeTopom VinusapoBa neueHo je 19 6onecHuka — 11
MyLLKapaLa 1 8 >keHa NpoceyHe CTapocTy 42 rognHe. XvpypLuka
TEXHMKa cacTojasia ce y OTBapakby NceyaoapTpo3e, yKnarbatby
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ocTeodrKcaUoHOr MaTepurjana, pecekumju u gebpugmany
KolTaHWX GpparmeHata n nocTassbatby Mnnsaposmesor ana-
pata. HenocpegHo nocne onepaumje 3anoyeta je GusmkanHa
pexabunutauuja nokpeTa y nakTy. DyHKLMOHANHU CTaTyC pyKe
eBanyupaH je nomohy DASH ckopa.

PesynTatu Kop CBMX NCMUTVBaHMX KOHCTATOBAHO je MOTMyHO
KOLUTaHO 3apacTatbe Nceyf0apTpo3e Nocse NPOCeYHOr Holle-
tba anapata of cefam meceuy. Kog 17 6onecHuka pagmorpad-
CKM je noTBphHeH ouyBaH 3rnobHM NPocTop, AOK CY Ce KOA ABa
pa3Bunv 3HaUM AereHepaTUBHOT 0borbetba nakTa. Kog ceuix je
nosehaH 061m NokpeTa y nakTy y3 3HayajHo 6o/ DASH ckop
nocsne onepauuje (NpoceyHo 21).

3aKksbyyak Jleyetbe nceynoapTpo3sa AMCTaIHOT XyMepyca MeTo-
Jom Unuszaposa o6e36ehyje ycnelHo 3apacTare u nosehare
061Ma MoKpeTa y NaKTy.

KrbyuHe peun: xymepyc; nceygoaptpo3sa; metoa Minusaposa
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Effect of anterior cruciate ligament reconstruction
with hamstring tendons on Insall-Salvati index and
anterior knee pain

Ozgur Korkmaz, Melih Malkoc
Istanbul Medipol University, School of Medicine, Department of Orthopedics and Traumatology, Istanbul, Turkey

SUMMARY

Introduction/Objective The relationship between anterior knee pain and the Insall-Salvati ratio after
anterior cruciate ligament (ACL) reconstruction with hamstring tendon were evaluated in this study.
Methods We evaluated 39 patients that had an ACL reconstruction surgery with hamstring tendon. All
the patients were evaluated for the Insall-Salvati ratio preoperatively and postoperatively. Fourteen
patients had anterior knee pain at the end of the first year after the surgery. The patients were evalu-
ated at the end of the first year after the surgery with the Lysholm score and the Tegner activity scale.
The patients’ preoperative and postoperative measurements were analyzed by using the Wilcoxon test,
and the differences between the patients with anterior knee pain and those without it were analyzed
by the Mann-Whitney U test.

Results Preoperatively, mean Insall-Salvati ratio was found to be 0.91 + 0.1, whereas postoperative ratio
was 0.85 + 0.09 (p < 0.05). In the group without anterior knee pain, the mean Tegner activity score was
8.56 + 1.04, and the mean Lysholm score was 87.36 + 9.42. The mean Tegner activity score was 7.21 + 0.97
and the mean Lysholm score was 74.43 + 9.94 in the group with anterior pain. There was a decrease in
the Insall-Salvati ratio as a result of the surgery, but patients with anterior knee pain had lower values
of the Insall-Salvati ratio preoperatively.

Conclusion Low preoperative Insall-Salvati ratio can be an indicator of anterior knee pain in the early
period after ACL reconstruction with hamstring tendons. The mean Tegner activity score and the mean
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Lysholm score have higher values in the group without anterior pain postoperatively.
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INTRODUCTION

Anterior cruciate ligament (ACL) injuries are
commonly seen injuries among knee joint espe-
cially in young population [1]. Reconstruction
of the ACL is a well-established procedure with
hamstring tendons. Approximately 200,000 ACL
reconstructions are performed annually in the
United States. ACL injury incidence is one in
3,000 per year [2]. There are two main goals of
ACL reconstruction. The first one is the resto-
ration of functional stability without pain. The
second one is to prevent degenerative changes of
the knee joint. There are several defined surgical
techniques for the reconstruction of an ACL tear.
As a result of these reconstruction techniques,
several complications can be seen. Anterior knee
pain is an important complication that can be
seen after ACL reconstruction. Etiology of an-
terior knee pain includes chondromalacia of the
patella, patellar tendinitis, lateral compression
syndrome, quadriceps tendinitis, and patella
maltracking. It can especially be seen after the
reconstruction done with patellar tendon.

The Insall-Salvati ratio is used for determin-
ing the patellar position with patellar tendon
and patellar length ratio. There is a relation be-
tween patella position and anterior knee pain.
Shortening of the patellar tendon can be the

reason for patellofemoral pain. As a result of
the patellar tendon, shortening flexion contrac-
ture can occur. This may explain the relation
between the patella baja and patellofemoral
pain [3]. Another theory for the etiology of
patellofemoral pain or anterior knee pain is
the quadriceps inhibition. According to this
theory, there is an alteration of patellar tracking
when quadriceps contract in the ACL-deficient
knee near the extension. Anterior translation of
the tibia can push the patella laterally and this
force changes patellar contact areas and ante-
rior knee pain can occur as a result of these
contact area differences. The third reason is the
general inflammation of the joint, which can
be the reason for decreased patellar mobility
and increased patellar compression forces[4].

There have been technical changes and ad-
vances during recent years for the treatment of
ACL tear and many studies showed successful
results of arthroscopic ACL reconstruction [5].
Hamstring tendons as autografts are a popular
treatment modality for ACL reconstruction
nowadays. Anterior knee pain is an important
problem that can also be faced after ACL recon-
struction with a hamstring tendon.

The primary goal of this retrospective study
is to compare the Insall-Salvati ratio of the
ACL reconstructed knee preoperatively and



postoperatively. The secondary goal is to investigate the
relationship between the anterior knee pain and the In-
sall-Salvati ratio.

METHODS
Study design

This study was conducted in accordance with the ethical
standards of the institutional committee and with the Hel-
sinki Declaration of 1975, as revised in 2013, following the
institutional review board approval No. 10840098- 604.01.01-
E.22402. We retrospectively evaluated 39 patients who un-
derwent ACL reconstruction surgery with the hamstring
tendon graft between January 2014 and January 2015. There
were three female and 36 male patients. The mean age of the
patients was 27.8 years (the range being 18-47 years) at the
time of surgery. We evaluated 39 patients as two groups — the
first one comprised patients with anterior knee pain, and the
second one those without it. Fourteen patients had persistent
anterior knee pain one year after the surgery. Preoperative
and postoperative Insall-Salvati ratio was determined by
lateral X-ray imaging. Postoperative Lysholm and Tegner
activity scale scores of the patients were collected.

Radiological measurements

The measurement of the patellar height was based on the
Insall-Salvati method and was determined by the ratio of
the patellar tendon length over the diagonal distance of the
patella bone on a lateral view radiograph with the knee at
20-30° of flexion. The normal value of the patellar height
was 1.0 £ 0.2 SD. Patella alta is defined as the ratio greater
than 1.2, and patella baja as the ratio of 0.8 or less [6].

Clinical outcome measurements

The patients were evaluated at the end of the first year after
the surgery with the Lysholm score and the Tegner activ-
ity scale. The Tegner activity scale is used to measure the
outcome of knee ligament injuries [7]. The Lysholm score
determines the functional status of the patient [8]. The
Tegner activity scale is an extension of the Lysholm score
that gives information about activity level [8].

Surgical technique

All the ACL reconstructions were performed by using
hamstring tendon as autograft. The hamstring tendons
(semitendinosus and gracilis tendons) were harvested.
Double-loop (four-stranded) grafts of the hamstring ten-
dons were prepared. Femoral tunnel is prepared through
the anteromedial arthroscopic portal. We prefer the trans-
portal technique because it provides an improved posi-
tion of tibial and femoral tunnels when compared with
the trans-tibial technique [9]. Femoral side fixation was
provided with an endobutton, while tibial side fixation was
provided with bio-screws and staples.
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Postoperative treatment and evaluation

All the patients used knee braces in full extensions for
the treated knee after the surgery. Early range of motion
exercise and quadriceps muscle strengthening was encour-
aged in all the patients. All the patients were included in
the same physiotherapy program.

Statistical analysis

Compliance with the normal distribution of the data
has been tested and non-parametric methods were used
because they are not normally distributed. The patients’
preoperative and postoperative Insall-Salvati values and
clinical outcome measurements were analyzed by the
Wilcoxon test, and the differences between patients with
anterior knee pain and those without it were analyzed by
the Mann-Whitney U-test; 95% confidence interval was
used and p < 0.05 was considered statistically significant.

RESULTS
Radiological results

Preoperative mean Insall-Salvati ratio was found to be
0.91 * 0.1. Postoperative mean Insall-Salvati ratio was
0.85 + 0.09 (p < 0.05) There was a statistically significant
difference between the preoperative and postoperative In-
sall-Salvati ratio. The mean Insall-Salvati ratio was found
to be 0.93 £ 0.1 in the group without anterior pain pre-
operatively. The mean Insall-Salvati ratio was 0.86 + 0.09
in the group with anterior knee pain preoperatively. Post-
operatively, the mean Insall-Salvati ratio was 0.89 + 0.8
in the group without anterior knee pain, while the mean
Insall-Salvati ratio was 0.79 + 0.7 in the group with an-
terior knee pain. There was also a statistically significant
difference between the preoperative and postoperative
Insall-Salvati ratio between the groups (pre: p = 0.025;
post: p = 0.002). There was a decrease in the Insall-Salvati
ratio as a result of the surgery, but patients with anterior
pain had lower values of the Insall-Salvati ratio preop-
eratively. Low preoperative Insall-Salvati ratio can be an
indicator of anterior knee pain after ACL reconstruction
with hamstring tendons. Among these 39 patients, 11
had the Insall-Salvati ratio less than 0.8. However, these
11 patients also had the Insall-Salvati ratio less than
0.8 preoperatively.

Clinical outcome measurements

The mean Tegner activity score was 8.08 + 1.2 and the
mean Lysholm score was 82.72 + 11.37 postoperatively.
The mean Tegner activity score was 8.56 + 1.04 and the
mean Lysholm score was 87.36 + 9.42 in the group without
anterior knee pain. The mean Tegner activity score was
7.21 £ 0.97 and the mean Lysholm score was 74.43 + 9.94
in the group with anterior pain. The mean Tegner activity
score and the mean Lysholm score had higher values in
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the group without anterior pain. There was a statistically
significant difference in the postoperative mean Tegner
activity score and the mean Lysholm score between the
two groups (p < 0.001).

DISCUSSION

According to the study done by Hantes et al. [10], patellar
tendon shortening can be seen after harvesting the patel-
lar tendon for anterior cruciate ligament reconstruction.
However, there is no shortening of the patellar tendon
after harvesting the hamstring tendons for anterior cruci-
ate ligament reconstruction. Authors stated that there was
no significant difference between functional outcome and
incidence of patella baja between the two groups [10]. Our
results, on the other hand, indicate a decrease in the Insall-
Salvati ratio between preoperative and postoperative values
in the ACL deficient knees treated with hamstring tendons.

After an ACL injury, patellar tendon length elongation
can be seen. This elongation increases the Insall-Salvati
ratio. Increased patellar tendon length can be the reason
for quadriceps muscle weakness after an ACL injury. The
patellar tendon length has an effect on biomechanical
properties of the patellar articulation [11]. An increased
length of the patellar tendon can cause an increase in quad-
riceps slack length, which reduces quadriceps mechanical
advantage [12]. Our results show patellar tendon shorten-
ing after ACL reconstruction because of the decrease in the
Insall-Salvati ratio between preoperative and postopera-
tive values. After the ACL reconstruction and quadriceps
muscle strengthening physiotherapy program there can be
shortening of patellar tendon length. It can be the reason
why we have detected patellar tendon shortening between
preoperative and postoperative values.

The Insall-Salvati ratio is low for patella baja, which
is noted as a risk factor for ACL injury in adults [13]. As
a result of another study that evaluated ACL injuries in
children, there is a significant association between an ACL
tear and the increased patellar tendon length with a greater
Insall-Salvati ratio. For this reason, patella alta can be a
risk factor for ACL injuries in pediatric patients [14]. Mean
preoperative value of the Insall-Salvati ratio is 0.91 + 0.1
according to our study.

Patients with higher body mass index, low physical per-
formance, low quality of life, kinesiophobia, and late return
to sportive activities have patello femoral pain after ACL
reconstruction. Older age at the time of ACL reconstruc-
tion was only predictor for patellofemoral pain [15]. Pre-
operative quadriceps strength, age, sex, and knee pain are
important factors to achieve sufficient quadriceps strength
recovery at the time of returning to sports activities [16].In
our study, there is no statistical evaluation of the relation-
ship between the age at the time of the surgery and anterior
knee pain after ACL reconstruction. But in general terms,
we detected anterior knee pain in all age groups.

Patellofemoral osteoarthritis is another important fac-
tor for anterior knee pain after ACL reconstruction and
it is associated with decreased functional performance

Korkmaz O. and Malkoc M.

[17]. Patellofemoral osteoarthritis was detected in 26% of
patients 12 years after ACL reconstruction. Increased age
and tibiofemoral osteoarthritis are predisposing factors
for patellofemoral osteoarthritis after ACL reconstruction
[18]. Excessive lateral pressure syndrome and patellar lat-
eralization are strongly correlated with anterior knee pain
after ACL reconstruction [19]. Abnormal orientation in
the coronal plane and twist of the patellar tendon can be
the reason for patellar rotation. As a result of this rotation,
the contact pressure of the lateral patellofemoral joint in-
creases, which may predispose degenerative changes and
anterior knee pain after ACL reconstruction [20]. After
excision of the ACL in cadaveric knees, lateral shift and tilt
of the patella increases as a result of these biomechanical
changes, contact area and pressure on the patellofemoral
joint decreases [21, 22]. We did not evaluate the relation-
ships of patellofemoral osteoarthritis in our patients with
anterior knee pain. Also, our follow-up period was too
short to make such inferences.

Increased blood flow in the infrapatellar fat pad is an
important factor for anterior knee pain after ACL re-
construction with hamstring tendon autografts, and ul-
trasound evaluation can be useful for determining the
etiology of the anterior knee pain [23]. However, we did
not perform ultrasound evaluation of our patients with
anterior knee pain after ACL reconstruction.

According to the study by Chase et al. [24], patella baja
has no effect on postoperative anterior knee pain. But the
loss of knee extension greater than 5° correlates with an-
terior knee pain [24]. There is a statistically significant dif-
ference in the results of the Lysholm score and the Tegner
activity scale in bwtween the group with anterior pain and
the one without it. Also, we have found statistically sig-
nificant difference between patella baja and anterior knee
pain after ACL reconstruction with hamstring tendons.

There are numerous studies which compare graft se-
lection and anterior knee pain after ACL reconstruction.
Increased anterior knee pain and kneeling pain have been
reported after ACL reconstruction with bone - patellar
tendon - bone autografts when compared with hamstring
tendon autografts [25]. But some study results show that
there were no significant differences in terms of anterior
knee pain after ACL reconstruction with bone - patellar
tendon - bone autografts or hamstring tendon autografts
[26].In a study by Shi and Yao [27] there is greater pain
upon kneeling in the group with hamstring tendon grafts
than in the one with patellar tendon grafts. In our series
there were 14 patients with anterior knee pain that had
ACL reconstruction with hamstring tendons. There was no
group that was treated with bone - patellar tendon - bone
autografts in our study. In our study there is a restriction
for the relationship between anterior knee pain and graft
selection for ACL reconstruction.

Hantes et al. [10] compared the patellar tendon length
in two groups after ACL reconstruction. The first group
included patients that were treated with patellar tendons;
the second group included patients treated with hamstring
tendons. Operated knee values were compared to the non-
operated side. They detected a significant 4.2 mm (9.7%)
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patellar tendon shortening in the patellar tendon group
and a non-significant 1.14 mm (2.6%) shortening in the
hamstring tendon group and as a result of the study inci-
dence of patella baja and overall functional outcome was
not significantly different between the two groups [10].
We also detected patellar tendon shortening after ACL
reconstruction with the hamstring tendon, but we evalu-
ated the operated knees. We did not compare the operated
side to the healthy side. This is an important restriction
of our study.
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EdeKTH peKOHCTPYKLMje npeae YHAKPCHE Be3e 3aTKOIeHUM TeTUBaMA
Ha UHcon-CanBatujeB HAEKC M 60N Y KONEHY

Ozryp Kopkmas, Mennx Mankoy

YHusep3utet,Meaunon’, MeguumHcku dakyntet, Onesberbe 3a optoneaujy v paymatonorujy, Mictanbyn, Typcka

CAXETAK

YBoa/LUum Ll oBor paga je 61o npoueHa ogHoca 6ona y Ko-
neny n Hcon—-CansatujeBor ogHOCa Nocsie PeKOHCTPYKLmje
npeame yHakpcHe Be3e ([MYB) 3aTKoneHM TeTuBama.
MeTtope AHanusmpanu cMo 39 NCNUTaHNKa ca PEKOHCTPYK-
uujom MNYB. Kop cBux ncnutaHnka oppehenn cy NHcon-Can-
BaTWjeB MHAEKC NMpe 1 NOCTONePaTUBHO, a FOAVHY JaHa nocie
onepauwuje Jlncxonmos ckop 1 TerHepoBa ckana akTUBHOCTM.
Bon y koneHy je umano wux 14 y roanHn nocne onepayuje.
Mpe n noctonepaTtnBHE BPeLHOCTM aHanu3mpaHe cy Bunkok-
COHOBMM TecToM, @ MaH-ButHujeBMM Y TecTom pasnuke Kog
MCnuUTaHUKa ca 60510BMMa 1 6€3 HuX.

Pe3yntatu /IHcon-CanBaTujeB MHAEKC je npeornepaTBHO 610
0,91 £ 0,1, a noctonepatneHo 0,85 £ 0,09 (p < 0,05). Y rpynu

6e3 6onoBa y KoneHy BpefiHOCT TerHepoBe ckarne 6una je 8,56
+ 1,04, a Jlucxonmosor ckopa 87,36 + 9,42. Y rpynu ca 6onomy
KoneHy BpefHocT TerHepoBe ckane 6una je 7,21 + 0,97, a Jluc-
XONMOBOT cKopa 74,43 + 9,94. MNocToju cmarberbe Vincon-Can-
BaTUjeBOr MHAEKCa Kao pe3ynTaT onepauuje, anu 6onecHuum
ca 60510BMMa Yy KOJEHY Cy MpeonepaTUBHO MMaN HUXeE Bpes-
HOCTV OBOT MHJEKCa.

3aksmyuak [lpeonepaTtmsBHo Hu3ak MHcan—-CansatunjeB MHAEKC
Mo>e 6UTK 3HaYajaH MHAVKATOp 6ona y KoneHy y paHoM ne-
puogy nocne pekoHCTpykumje MYB ca 3aTkoneHum TeTMBama.
BpepHocTn TerHepoBe ckasie akTMBHOCTM 1 JTNCXONMOBOT CKOpa
6une cy Behe y rpynu 6e3 6ona nocne onepauyje.

KmbyuHe peun: npeftba yHakpCHa Be3a, peKoHCTpyKuuja; UH-
con-CangaTu MHAEKC; 3aTKoNeHe TeTrBe
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SUMMARY

Introduction/Objective Increasing incidence of spinal cord injuries presents a very important issue. These
patients are usually very young, treatment is very difficult, long, expensive, and, in general, of little success.
The aim of this study was to evaluate the angiogenic potential of the omental graft in spinal cord revas-
cularization after the injury.

Methods The study included 19 patients, who underwent a recurrent surgical procedure for pain syn-
drome or surgical complication, and one patient in whom angiography revealed no flow in the distal
part of an omental graft.

Results Our study confirmed angiogenic capabilities of the omental graft placed in the course of omen-
tomyelopexy, for the injured spinal cord revascularization, macroscopically and histopathologically.
Study results are limited due to including patients only when the postoperative period was complicated.
Conclusion Our study provides some invasive insight into the angiogenic capabilities, although further
(likely less invasive) studies are needed to elucidate more clearly omental angiogenesis in spinal cord

injury, and to include patients in whom the procedure went well.
Keywords: omentum; omentomyelopexy; spinal cord injury; angiogenesis; revascularization

INTRODUCTION

Injuries of the vertebral column, spinal cord, and
cauda equina are present in 0.7-4% of all trau-
matic injuries, and 6.3% of traumatic injuries of
the skeletal system, and their frequency increases
mainly due to traffic accidents [1]. According to
the data from Vietnam, missile-caused injuries
of these structures were considered to appear in
only 1%, although more current results suggest
a far more frequent incidence of about 17% of
missile injuries during the global war on terror-
ism [2, 3]. Although increasing incidence of spi-
nal cord injuries (SCI) presents a very important
issue, the most important one is the very nature
of the injury. These patients are usually very
young (approximately 20 years old), treatment
is very difficult, long, expensive and, in general,
of little success [4, 5].

Development of spinal fusion enabled the
vertebral column to be stabilized after the in-
jury, but very little to no improvement was
achieved in SCI treatment [6]. Recently, the
debate was re-sparked once again, as numer-
ous treatment options have been developed
recently, although their impact on spinal cord
recovery after injury remained questionable [7].

The role of omental transposition for the
brain and spinal cord vascularization was first
mentioned in the mid-70s, by Goldsmith et al.

[8, 9], and, since then, many authors have sug-
gested various implementations of the omen-
tum in both SCI and degenerative disease of
the spine [10, 11, 12].

Due to omental richness in blood and lym-
phatic vessels and the ability to coalesce the in-
jured area with capillary ingrowth during the
first four to six hours, the omentum presents
theoretically ideal tissue to revascularize the
damaged spinal cord [13]. Omentopexy is a
surgical procedure to connect the great omen-
tum with a nearby organ, which induces the
arterial circulation in the omental graft, thus
causing the arterial circulation improvement
in the target organ [14, 15]. Herewith, we have
tried to encourage omental transposition for
SCI through omentomyelopexy, by evaluating
the angiogenic potential of the omental graft in
spinal cord revascularization after the injury.

METHODS
Study group and inclusion criteria

The study included 19 patients who underwent
a recurrent surgical procedure for pain syn-
drome or surgical complication [infection, me-
ningoomentocele or cerebrospinal fluid (CSF)
fistula], and one patient in whom angiography
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revealed no flow in the distal part of the omental graft.
The initial group of patients consisted of 100 patients (89
male and 11 female), treated with omentomyelopexy due to
the missile-caused SCI neurological deficit at the Depart-
ment of Neurosurgery of the Military Medical Academy in
Belgrade, Serbia, during a five-year period (1993-1997).

Patients included in the study fulfilled all the criteria:
decompressive surgery performed for missile-caused spi-
nal cord injury; omentomyelopexy performed for stabile
neurological deficit, after initial decompressive surgery;
recurrent surgery for pain syndrome or complication of
omentomyelopexy.

The purpose of omentomyelopexy is angiogenesis of
the damaged spinal cord, using the multipotent organ of
the abdominal cavity, to provide revascularization, and to
create adequate conditions for damaged spinal cord remy-
elization. This would all lead to nerve impulse propagation
reestablishment, and consequent neurological improve-
ment [16].

Postoperative pain syndrome was present in seven pa-
tients, and it appeared two to five years after the surgery.
All the patients suffered from missile injuries of the spinal
cord ranging between the T10 and the L2 spinal levels.
After the injury, initial treatment included decompressive
laminectomy and evacuation of bony fragments from the
spinal canal, which was followed by omentomyelopexy
4-17 months after the initial surgery. The treatment op-
tion for these patients was microsurgical approach to the
dorsal root entry zone (DREZ-otomy) [17].

Meningoomentocele developed in five patients, CSF
fistula developed in three, and an infection of the neuro-
surgical site occurred in three patients. Reoperation was
indicated to resolve these complications [18].

RESULTS
Direct intraoperative observation

Surgical treatment of complications also allowed a look
into the surgical site to observe and evaluate the omento-
myelopexy angiogenesis in vivo. Macroscopic photos were
taken, while the small part of the grafted omentum was
excised and referred to histopathological analysis to assess
the viability and vasculature of the grafted omentum [19].

Mini¢ Lj. et al.

Splenic artery angiography

Selective angiography of the splenic artery was performed
during the early postoperative period (on the 10th day after
the surgery) in three patients to determine the vascular
competency and to evaluate early angiogenic capabilities
of the omental graft. Anastomosis between the omental
flap arteries and the vertebral and spinal artery was cor-
roborated in one patient, which confirmed angiogenic ca-
pabilities of the transposed omentum [16]. One patient’s
angiography revealed only abdominal blood vessels, al-
though no signs of graft necrosis were present; a revision
was performed only to confirm the graft vitality and blood
flow persistence.

Macroscopic appearance

In patients who were re-operated on due to infection, the
omental graft appeared pale, volume was reduced to about
50% of the initial value (mainly due to fatty tissue reduc-
tion, while the vascular structures were not significantly
changed), and active bleeding from the graft surface was
noted. On the other hand, re-operation revealed that CSF
fistula or meningoomentocele induced no significant
changes in the graft macroscopic appearance.

The omental graft in patients who underwent DREZ-
otomy due to painful syndrome was also evaluated, and
the results are presented in Table 1.

Histopathologic changes in the omental graft

Myxoid changes were present in the omental graft adipose
tissue, the connective tissue in the mature lobular adipose
tissue, the merging of the fiber striated musculature, the
isles of lymphocytic infiltration due to inflammation, as
well as histological changes of vascular structures. Newly
formed, thin-walled blood vessels of irregular diameter
and proliferation of the intima were present Perivascular
connective tissue expansion was also present [19].

DISCUSSION

There is no definitive treatment for SCI. None of the
treatment options have shown any significant influence
to the functional outcome of these patients. Numerous

Table 1. Characteristics of patients in whom a DREZ-otomy was performed for pain syndrome after omentomyelopexy for SCI [17]

Age Sex ASIA assessment result omellr;;;;??pg; Ei;tgn ths) oIrllr:net;?nl))/ilEo ZF;S;;T,T):::E;) Omental graft vitality
35 M (C) sensory level T12 4 30 vital

35 M (B) sensory level T12 9 26 atrophic

27 M (D) sensory level T12 10 33 vital

25 M (A) sensory level T12 14 60 disintegrated

29 M (C) sensory level T12 14 34 vital

31 M (B) sensory level L2 17 36 atrophic

41 M (B) sensory level T12 14 42 disintegrated

Srp Arh Celok Lek. 2018 Mar-Apr;146(3-4):179-182
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techniques, including stem cells, collagen implants, and
electric devices have been proposed by authors, although
not many studies have been performed in human popula-
tion [20, 21, 22].

Functional outcome is the only parameter significant
for the patient, but scientific interest is broader, and any
indication of notable positive effect on the spinal cord re-
pair and regeneration is considered to be of the greatest
importance.

Our study is unique for its two-way confirmation of the
successful implantation of transposed omentum, the angio-
graphic, and direct intraoperative observation [16, 17, 19].

An MRI study by Goldsmith et al. [23] was performed
on cats, but also in a patient suffering from SCI, who had
omental-collagen bridge reconstruction that connects the
proximal and distal ends of the transected spinal cord. The
patient in this paper has clinically progressed to the point
where she can ambulate with the use of a walker. A spinal
cord defect of 4 cm in length showed MRI signs of develop-
ment of a longitudinal spinal cord connection in the area
of the omental-collagen bridge.

This study provides some insight into the interaction
of the transposed omentum and the injured spinal cord.
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Although functional recovery is not exclusively related
to the observed and noted changes, the histopathologic
and angiogenic capabilities are the basis of the recovery
development.

CONCLUSION

Our intraoperative study confirmed angiogenic capabili-
ties of the omental graft placed in the course of omento-
myelopexy, for the injured spinal cord revascularization,
although study results are definitely diminished due to in-
cluding only patients in whom there were complications
or pain syndrome.

Further (likely less invasive) studies, which would

include patients in whom the procedure went well, are
needed to provide more insight into omental angiogenesis
in SCIL.
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AHrMoreHeTCKM NOTEHLUjaN OMEHTOMM]jeIONEKCHje Y PeBaCKyNapU3aLmju

noBpeheHe KNUMeHe MOXANHE

Jbyboppar Munnh', bpaHko hyposuh*3, Muna Jlenuh'?, Munan Cnanh*, fopaH Masnuhesuh'>, HeHag Hoakosuh',

Hemarba Jahumosuh', Nlykac Pacynuh??

'BojHoMeAMLMHCKa akafeMmja, KnuHuka 3a Heypoxupyprujy, beorpag, Cpbuja;

2Ynneepautet y beorpagy, MeanunHcku pakyntet, beorpag Cpbuja;

3Knunnukn ueHTap Cpbuje, Knunuka 3a Heypoxupyprujy, beorpag, Cpbuja;
“‘KnnHnuko-60nH1YKM LieHTap 3emyH, Ofemberbe 3a Heypoxupyprujy, beorpag, Cpbuja;
YHuBep3uTeT oabpaHe, MeanumHckmn Gpakyntet BojHomenumHcke akagemuje, beorpag, Cpbuja

CAXETAK

YBoa/Llnmb YuecTtane nospeae KNYUMeHe MOXANHE CY BESMKA
npob6nem. MospeheHun cy 061YHO BPIO MIaaW, IeYerse je Bpao
TELLKO, AYro, CKYMO 1 reHepanHo 6e3ycneLuHo.

Linmb oBor pafa je 610 fa NpoLIeHN aHTOTeHETCKY NOTeHLMjan
TPaAHCMOHMPAHOT OMEHTYMa y peBacKynapusaLuj KnumeHe
MOXAWHe nocse nospepe.

Metope VicTpaxuBare je 0byxBaTnno 19 60necHrKa, Koju
Cy NOABPrHYTV MOHOBHOM XUPYPLUKOM 3axBaTy 360r 6onHor
CYHAPOMa, XVPYPLLKE KOMMNMKaLmje 1 jeHor 6onecHrKa Koa
Kojer aHrmorpadwja Huje nokasana NPOTOK Y ANCTANIHOM fefny
pexrba OMeHTyMa.

Pesynrtatu Ctyauja je noTBpAMIa aHrMoreHeTcke CNocobHOCTM
OMeHTaJIHOT TPaHCMIaHTaTa 3a peBacKynapusaumjy nospeheHe
KNYMeHe MOXAVHE, MaKPOCKOMCKM 1 XMCTOMAToOLWKN. Pe3yn-
TaTu CTyAuje Cy OrpaHMYeHm yK/byumBabem caMo 6onecHviKa ca
KOMM/IMKOBaHVM NMocTonepaTiBHUM TOKOM 1 peonepaLujom.
3akmpyuak Hawa ctynmuja npyxa ogpeheHu yBua y aHruore-
HEeTCKe CnocobHOCTV OMEHTYMa, aKo Cy MOTpebHe Jarbe Matbe
VHBa3VIBHE CTyAUje KaKo 61 ce Npy»K1o 60sby YBUL, Y OMEHTaNHY
aHrvioreHesy 1 YK/byunnm UCNTaHNLM KO KOjUX je Lieo NocTy-
naK npotuao 6e3 KomnauKaumja.

KrbyuHe peun: OMeHTyM; OMEHTOMUjeNoneKcuja; NoBpeaa Knu-
MeHe MOX[HE; aHrMoreHe3a; pesackynapusaumja
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SUMMARY

Introduction/Objective Vesica ileale Padovana is the surgical technique for reconstruction of lower
urinary tract following radical cystectomy using isolated ileal segment. This operative technique requires
dissection of both ureters in full length that cannot be possible in some cases. The paper is aimed to
present our experience with modified surgical technique of vesica ileale Padovana using 40 cm of an
isolated ileal segment.

Methods Ten male patients received modified ileal neobladder following radical cystectomy at our
institution during the period from 2008 to 2011. The mean age of patients was 59 years (range 45-70).
Median follow-up was 76 months (range 62-93). Patients were monitored cautiously for functional
outcome, local recurrence, and distant progression.

Results Perioperative, early, and late postoperative mortality have not been noticed. There were only two
major complications: prolonged postoperative ileus and prolonged urinary leakage requiring percutane-
ous nephrostomy and subsequent ureteral reimplantation due to stenosis of ureterovesical anastomosis
in one patient (10%).

Average ileal neobladder capacity was 450 ml. Daytime and night continence were achieved in nine
(90%) and seven (70%) patients, respectively.

Conclusion This modification of orthotopic ileal neobladder has not been difficult to perform in our
hands. Modified technique provides a clear advantage in easier ureteral implantation more proximally
than in the original technique, requiring less length of ureters. Initial encouraging results should be
confirmed in further clinical practice.

Keywords: adult; male; urinary bladder neoplasms; cystectomy; urinary diversion; reconstructive surgery

INTRODUCTION

Radical cystectomy with urinary diversion is
the gold standard in the treatment of patients
having non-metastatic muscle invasive bladder
cancer (T2-4a, N0O-x, M0). Radical cystectomy
is also indicated in patients with recurrent,
BCG-refractory, high-risk superficial tumors,
as well as in those with primary unresectable
superficial tumors [1]. Urinary diversions can
be classified as heterotopic and orthotopic. In
heterotopic urinary diversions, urine is derived
through urostomy, which can be incontinent,
such as ureterocutaneostomy and ileal conduit,
or continent, such as Indiana pouch and Kock
pouch. In orthotopic urinary diversions, urine
is derived through the urethra. A plentitude of
orthotopic bladder substitutes following radical
cystectomy have been reported in the litera-
ture [2, 3]. These procedures are attractive for
patients requiring radical cystectomy because
an avoidance of abdominal urostomy improves
the patient’s satisfaction with preserved body
image.

Surgical technique of vesica ileale Padovana
was originally reported by Pagano et al. [4].

This technique was created to imitate the
natural bladder with implantation of the ureter
in an antireflux manner. However, this tech-
nique requires careful preparation of ureters in

full length because insufficient length of ureters
can pose a real obstacle to the accomplishment
of this procedure. Our modification of ileal fold-
ing after funnel creation enables more proximal
implantation of ureters into the neobladder.

The aim of this paper is to present our modi-
fication of this surgical technique, as well as the
initial results.

METHODS

During the period from January 2001 to No-
vember 2016, 420 patients underwent radical
cystectomy at our institution. Out of them, 135
patients received ileal orthotopic bladder sub-
stitution.

During the 2008-2011 period, 10 male pa-
tients with muscle-invasive bladder cancer or
BCG-refractory, T1G3 recurrent bladder can-
cer underwent radical cystectomy with modi-
fied vesica ileale Padovana orthotopic bladder
replacement. The patients were selected for
this procedure using the following criteria: (1)
preoperative pathological stage < pT2b; (2)
absence of tumor in the prostatic urethra; (3)
preserved morphology of the upper urinary
tract; (4) American Society of Anesthesiolo-
gists (ASA) score < 3; (5) no preoperative che-
motherapy nor radiotherapy.
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Surgical technique

After pelvic lymphadenectomy and cystectomy with pros-
tatectomy, the procedure is continued with reconstruc-
tive surgery. A 40-cm segment of ileum is isolated and
detubularized (Figure 1) to create the orthotopic reservoir.
The continuity of intestinal tract is re-established with a
two-layer end-to-end ileal anastomosis. Only 10 cm of the
distal end of the isolated ileum is used for the creation of
the funnel for anastomosis with the urethra (Figure 2). The
funnel is sewn by two running polyglactin 3-0 sutures as
described in the original technique [4].

Further steps represent a modification of the original
technique. The rest of the isolated ileal segment is folded in
the form of the letter M (Figure 3). Lateral arms of the let-

Figure 3. Creation of the “M” plane

DOI: https://doi.org/10.2298/SARH170407152S
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ter M serve for the creation of an extraluminal serosa-lined
tunnel for the insertion of the ipsilateral ureter (Figure
4). The left ureter has to be carefully pulled through the
mesenterium of the neobladder, taking care to avoid injury
to mesenteric vessels. Both ureters are spatulated on the
anterior side in the length of 12-15 mm and sutured in the
lateral serosal tunnel by six to eight interrupted polyglac-
tin 3-0 stitches. Both ureteral anastomoses are protected
by ureteral catheter 6 to 8 Fr. Migration of the ureteral
catheters is prevented by fixation to the ureteral wall with
rapidly absorbable 4-0 polyglactin suture, taking care not
to damage ureteral blood supply. Following anastomosis of
the ureter with the neobladder, the serosal tunnel is closed
over ureter using polyglactin 3-0 running suture (Figure 4).

Finally, the “M” plane is folded anteriorly to create an
anterior wall of the neobladder and sutured to the anterior
side of the previously formed funnel using seromuscular
running suture with polyglactin 3-0 (Figure 5). Before

Figure 4. The posterior wall is created with serous-lined extramural
tunnels and both ureters are indwelled into the neobladder; in the next
step, the ureters have to be spatulated on the anterior side, splinted,
and anastomosed to the neobladder; thereafter, serous-lined tunnels
are closed over the ureters

Figure 5. The final aspect of the neobladder following the closure of
the anterior wall with cystostomy catheter and ureteral splints

Srp Arh Celok Lek. 2018 Mar-Apr;146(3-4):183-186



Modified orthotopic ileal neobladder - surgical technique and initial results

completing reservoir closure, ureteral catheters are passed
through the anterior wall of neobladder. In addition, 12
Fr two-way Foley catheter is placed for suprapubic cystos-
tomy. Neobladder-urethral anastomosis is created with six
interrupted polyglactin stitches over 18 Fr three channel
Foley catheter.

Follow-up

In all the patients, scheduled follow-up visits were per-
formed every three months during the first year, every
four months during the second year, twice per year until
the fifth year, and thereafter once per year. Upper urinary
tract status was assessed using intravenous pyelogram or
computed tomography urography six months and two
years after surgery. Routine laboratory analyses including
sedimentation rate, white blood cell count, red blood cell
count, blood urea nitrogen, creatinine, liver function tests
and urine were performed for each patient on every visit.
In addition, ultrasound of the upper abdomen and chest
X-ray were performed on all the patients on every visit.
Uroflowmetry was performed at their six months visit, and
urodynamic study at 12 months after the surgery. Daytime
and nighttime continence were assessed by interviewing
each patient during the follow-up visits.

RESULTS

Seven male patients with muscle invasive bladder cancer
and three male patients with recurrent BCG-refractory
T1G3 bladder cancer underwent radical cystectomy and
orthotopic ileal neobladder using described modified
technique. The patients were aged 59 years on average,
the age range being 45-70 years. Bladder-confined disease
(< pT3a) without lymph node metastases (pNO) was con-
firmed in all the patients by histopathological examination
of the surgical specimen. There was no perioperative, early,
or late postoperative mortality.

There were only two major complications: prolonged
postoperative ileus and prolonged urinary leakage requir-
ing percutaneous nephrostomy and subsequent ureteral
reimplantation due to stenosis of uretero-neobladder anas-
tomosis in one patient. There were no significant metabolic
disorders.

Uroflowmetry at the six-month follow-up visit has
shown Q= 20.3 ml/s on average, ranging 10-31 ml/s.
Observed curves have not been interrupted, although they
were more or less undulated. Postvoiding residual urine
was 13 ml on average, ranging 0-90 ml. The mean capacity
of the neobladder is 450 ml, ranging 350-600 ml. All the
patients had satisfying bladder compliance and no patient
had spontaneous neobladder contractions or pressure over
15 cmH,O during the filling phase.

Daytime and nighttime continence were achieved in
nine (90%) and seven (70%) patients, respectively.
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DISCUSSION

Orthotopic bladder substitution is probably the most com-
plex reconstructive procedure in uro-oncological surgery.
The original technique of vesica ileale Padovana was de-
scribed in 1990 [4]. This neobladder seems to resemble the
natural bladder the most. Unfortunately, the technique has
not become widely popular among the urologists due to
several reasons. First, a preparation of full length of both
ureters is required to perform their implantation correctly.
Second, some authors have reported that funnel-shaped
neobladders were disposed to emptying difficulties [5].
Finally, creating vesica ileale Padovana seems to be com-
plicated for the majority of urologists.

On the other hand, widely accepted neobladders, such
as Studer or Hautmann, require approximately 60 cm of
ileum for the creation of the reservoir. Aleksi¢ et al. [6]
found that higher capacity neobladders were associated
with higher postvoiding residual volume as well as higher
reabsorption of urine. In addition, these orthotopic blad-
der substitutes are associated with a higher probability of
malabsorption syndrome due to the use of the longer seg-
ment of terminal ileum.

Vesica ileale Padovana is a spheroidal reservoir that
ensures optimal volume-to-surface ratio. In addition,
this type of neobladder provides low end-filling pressure.
Implantation of ureters using serous-lined extramural
tunnel technique originally described by Abol-Enein and
Ghoneim [7] provides excellent antireflux mechanism.
However, ureters sometimes do not have sufficient length
for the creation of tension-free uretero-neobladder anas-
tomosis. Therefore, we suggest this modification, using
different ileal folding to achieve serous-lined extramural
tunnel more proximally than in the original technique.
This modification also enables the creation of a shorter
funnel-shaped outlet of the neobladder, diminishing long-
term problems with bladder emptying.

Average neobladder capacity in the study was 450 ml
at 12 months after surgery. Yadav et al. [8] reported an
increase of the neobladder capacity up to three years af-
ter surgery. They created modified ileal neobladder using
45 centimeters of ileum and reported bladder capacity of
410 ml, 502 ml, and 588 ml at one, two, and three years
after surgery, respectively.

The average Q__was 20.3 ml/s with a range of 10-31 ml/s.
The vast majority of studies have similar flow rates. How-
ever, the neobladder does not have significant contractions.
Urinary flow rate depends on the driving force (straining
of abdominal muscles or Crede’s maneuver), as well as on
the relaxation of the urethral sphincter. Therefore, patients
with neobladder usually have undulated shapes on the uro-
flowmetric curve.

One patient with advanced age in the study lost day-
time continence three years after surgery probably due to
decreased tonus of the urethral sphincter. The nighttime
leakage of urine was persistent during the follow-up pe-
riod in three (30%) patients. However, an expert panel at
the consensus conference, convened by the World Health
Organization and the Société Internationale d’Urologie,
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has found a 20-30% prevalence of nighttime incontinence
in most of the reported series [9]. Detubularization of the
isolated ileal segment is the key maneuver leading to the
low-pressure reservoir. All neobladders have a good com-
pliance due to characteristics of the bowel, and pressures
over 15 cmH, O have not been recorded during the filling
phase of cystometry.

CONCLUSION

In our experience, this modification of vesica ileale Pado-
vana neobladder is not difficult to perform. In our opinion,
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this technique provides a clear advantage in easier ureteral
implantation, more proximally than in the original tech-
nique, requiring less length of the ureter. Initial encourag-
ing results should be confirmed in further clinical practice.
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MOAMd)MKOBaHa OPTOTOMNCKa UjieasiHa HeobewwKa - XUPYPLUKa TEXHUKA U NOYETHU

pesyntatu

Byk Cekynuh'2, JoBo borgaHosuh'?, Jacenko Ho3uh'? PaHko XepuH', Aumutpuje Jepemnh'2

'KnuHnykm uenTap BojsogunHe, KnuHika 3a yponorujy, Hosn Cag, Cpbuja;
2Ynusepautet y Hosom Cagy, Meguumtckm dpakyntet y Hosom Cagy, Hosu Cag, Cp6uja

CAMETAK

YBoa/Uum Vesica ileale Padovana je jepaH op HaunHa peKoH-
CTPYKLMje JOHEer YPVHAPHOT TPaKTa nocsie paanKkaHe Luc-
TeKToMMje Kopulherem 130510BaHOTr cermeHTa uneyma. One-
paTMBHa TEXHVKa 3axTeBa Npenapauujy 0b6a ypetepa ynTaBom
JYXXMHOM, LITO Huje Moryhe Kog CBrX 6onecHyKa.

Linmb paga je fa ce npukaxy Halla MoanduKaLja onepaTnuBHe
TexHuKe Vesica ileale Padovana ynotpe6om n3onoBaHor cer-
MeHTa uneyma ayxuHe 40 cm 1 MHULWjaNHY Pe3ynTaTu tbeHe
npumeHe.

Marepujan u metoge Y nepuogy 2008-2011. roanHe kog 10
6onecHyiKa je ypaheHa pagvikanHa LMCTeKTOMYja ca fepriBa-
Lmjom ypuHa moardukoBaHom TexHukom Vesica ileale Padovana.
lMpoceyHa cTapocT 6onecHriKa 6una je 59 roguHa (45-70). Mpo-
ceyHo Bpeme npahera 6uno je 76 meceuy (62-93), a nocmarpa-
HY €y GYHKLMOHAMHN 1 OHKOJIOLLKY pe3ynTaTu.

DOI: https://doi.org/10.2298/SARH170407152S

PesynTtaTtu [leprionepaTuBHY, paHy 1 KacHW NOCTONEPaTHB-
HW MOPTanuUTET HUCY 3abenexeHn. Bune cy camo aBe Komnau-
Kalyje: NpOTPaxoBaHU AUHAMCKI UMeYC 1 Liypete YpUHa Ha
ypeTepoHeobeLlyHoj aHaCTOMO3K Koja je 3axTeBasia nepKy-
TaHy HeppOCTOMY Ca HaKHafHOM PeUMMaHTaLMjoM ypeTepa
pagu cTeHose, Kog jefHor 6onecHuKa. [NpoceyaH KanayuTtet
Heobeluvike 610 je 450 ml. JHeBHa 1 HORHa KOHTMHEHUWja cy
nocturHyTte Kog 9 (90%), Tj. 7 (70%) 6onecHuKa.

3akibyyak MogudriKoBaHy TEXHUKY UeyMCKe HeobeLlKe Huje
TELLKO M3BECTU, a NPy»Ka 3HauajHy NpeAHOCT 300r jeAHOCTaB-
HUWje aHaCTOMO3e ypeTepa 1 HeobeLlnKe Koja ce Hanasu Helu-
TO NPOKCUMaHUje Y OQHOCY Ha OPUrMHAIHY TeXHUKY. Oxpab-
pyjyhv nHuumjanHmn pesyntati Tpeba fasbe Aa ce NoTepae y
KJIMHWYKOj NPaKCH.

KrmbyuHe peun: Heonnasme MokpahHe 6eLunKe; LCTeKTOMUja;
JepviBaLimje YprHa; peKOHCTPYKTMBHA X1pypruja
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SUMMARY

Introduction/Objective Obese children and adolescents are exposed to stigma and discrimination from
peers, teachers, and family, which can lead to numerous health problems, including psychosocial ones.
The aim of this study is to determine whether obese adolescents in Serbia are exposed to stigmatization
and which are the most common forms of stigmatization they face.

Methods The study included 335 adolescents hospitalized for the treatment of obesity. During hospi-
talization, weight and height were measured, and body mass index was calculated. Participants inde-
pendently completed the Questionnaire about Weight-based Stigmatization made for the purposes of
this research. The Questionnaire also included questions about the gender and age of the respondents,
as well as questions about obesity of their family members.

Results Fifty-nine percent of the participants experienced offence, 19% were teased, 47.5% were the
subject of gossip, and 25% were excluded from their peer group; 45% reported that people had prejudice
against them. Male adolescents faced overt forms of stigmatization/discrimination significantly more
often than female adolescents. Nineteen percent of participants were stigmatized by healthcare workers,
and 6% stated that their family was ashamed of their obesity.

Conclusion A significant percent of obese adolescents in Serbia is exposed to a stigma due to their
weight, most often to insults, gossip, and social exclusion. Obese adolescents are most often exposed to
stigmatization by peers, but there are a significant proportion of adolescents who are exposed to stigma
from healthcare workers. It is necessary to educate healthcare workers about the stigma of body weight
and its harmful effects and to implement measures to mitigate consequences of stigmatization of obese

adolescents, as well as to prevent it.

Keywords: adolescent, obese; obesity, stigma; body weight

INTRODUCTION

Adolescence is the period of transition from
childhood to adulthood marked with signifi-
cant and turbulent changes regarding growth
and development, psychological and social de-
velopment. It is defined arbitrarily as the pe-
riod from 10 to 19 years of age, and is divided
into early adolescence (10 to 13 years), middle
(14 to 16 years), and late adolescence (17 to
19 years).

According to the WHO Child Growth Refer-
ence Data, children and adolescents who have
the body mass index (BMI) z-score between
+2 and +3 are overweight, and children who
have the BMI z-score of over +3 are obese [1].
The prevalence of obesity is increasing in all age
groups, but especially worrisome is the dramat-
ic increase of prevalence of obesity in children
and adolescents. Between 1970s and 2012, the
prevalence of child obesity tripled in the USA
and in Canada it increased by 2.5 times [2]. In
Serbia, the percentage of overweight children
went up from 8.2% to 10.1% in the period be-
tween 2000 and 2013, and the percentage of
obese children increased by 1.88 times (from
2.6% to 4.9%) [3].

Stigmatized persons are seen as inferior, evil
or with serious flaws because of some of their
characteristics or because of being members
of a particular group. Stigmatization based on
body weight includes negative attitudes, be-
liefs that are manifested through stereotypes,
prejudice and rejection of overweight or obese
persons [4]. Stigmatization often results in dis-
crimination that includes unfair treatment or
acting based on prejudice towards stigmatized
persons.

Pediatricians in Serbia are well aware of and
successfully resolve somatic problems that are
consequences of obesity for many years. In
many countries, in addition to the physical
problems associated with obesity, consider-
able attention is paid to stigma and discrimi-
nation against obese children and adolescents.
There are numerous studies about the stigma
and discrimination of obese adults in multiple
domains of living, such as work, education, in-
terpersonal relations. More and more research
indicates that stigmatization of obesity begins
in childhood and continues into adolescence
and throughout life. Obese children and adoles-
cents are exposed to stigma and discrimination
from peers, teachers and family [5-10].
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During adolescence, stigmatization and discrimination
based on weight can lead to body dissatisfaction, lower self-
esteem, overeating and other unhealthy eating behaviors,
eating disorders, depressive symptoms, social isolation, sub-
stance abuse, lower academic achievement, lower education,
and unsatisfactory interpersonal relationships [11, 12].

Stigmatization is a significant source of stress and can
further aggravate the health problems that obese adoles-
cents already face, such as insulin resistance, hypertension,
dyslipidemia, chronic inflammation, and the like [13, 14].

Although numerous studies on stigmatization of obese
adolescents have been conducted in a number of countries,
a similar research has not been conducted in Serbia so far.

The aim of this study is to determine whether obese
adolescents in Serbia are exposed to stigma and which
are the most common forms of stigmatization they face.

METHODS

The research was conducted at the Center for Prevention
and Treatment of Obesity in Children and Adolescents
(“Cigotica’, Zlatibor) during 2014 and 2015. Adolescents
who were on treatment were involved in the research. The
study included 335 adolescents aged 10 to 19 years, 194
(57.9%) girls, and 141 (42.1%) boys. The average age of
the participants was 14.27 years (SD = 1.89). One hundred
and thirty-three (39.6%) adolescents were in early adoles-
cence, 151 (44.9%) in middle adolescence, and 52 (15.5%)
in late adolescence. Forty-seven (14%) participants were
overweight, and 289 (86%) were obese.

The adolescents were weighed, their height was measured
and the BMI was calculated. For the diagnosis of overweight
and obesity the WHO Growth Reference Data were used.

Participation in the study was voluntary. The partici-
pants were informed of the aim of the study and gave their
written consent to participate in the research. The partici-
pants independently completed the Questionnaire about
Weight-based Stigmatization, which was prepared by re-
searchers. The questions were formulated according to the
forms of stigmatization most often cited in the literature.
The following data were collected by the Questionnaire:
gender and age of the respondents, obesity of their family
members, and participants’ experiences of weight-based
stigmatization. The respondents answered by selecting one
of the multiple-choice answers on a four-point Likert scale.
They had 30 minutes to fill out the Questionnaire.

The data were analyzed using the IBM SPSS Statistics
for Windows, Version 20.0 (IBM Corp., Armonk, NY,
USA). To show the presence of certain categories or a
response, relevant variables were displayed as frequen-
cies and percentages. For the analysis of numerical data,
standard procedures of descriptive and comparative sta-
tistics were used. Within descriptive statistics, the data
are presented in the form of means, standard deviations,
and frequencies and percentages. Within the methods of
comparative statistics, Student’s t-test was used to test the
differences between two independent samples, and for de-
termining the significance of differences between more
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than two groups, unifactorial variance analysis (ANOVA)
was used. The levels of significance were set at p < 0.05
(the difference is statistically significant) and p < 0.01(the
difference is highly significant).

RESULTS

Table 1 shows stigmatization that participants experienced
due to overweight/obesity and the incidence of these ex-
periences.

The experience of stigmatization by gender is shown
in Table 2. The differences between girls and boys in the
average score for each question in the Questionnaire were
tested using the Student’s t-test for independent samples.
When the entire sample (10 do 19 years of age) was taken
into account, the boys were teased or hit because of weight
more often than girls. Comparing other forms of stigma-
tization, there was no statistically significant difference
between girls and boys.

The frequency of exposure to various forms of stig-
matization of adolescents in the early, middle, and late
adolescence was tested using the univariate analysis of
variance (ANOVA). There is a statistically significant dif-
ference (p = 0.029) between the age groups regarding teas-
ing only. The oldest age group (late adolescence) achieved
the highest average score, while participants from the
middle adolescence group had the lowest average score.
Post hoc comparisons using the Tukey HSD test showed
that in terms of exposure to teasing, there is a significant
difference between respondents both from the oldest and
the youngest age group (early adolescence) in comparison
to respondents from the middle adolescence age group.

Student’s t-test was used to test gender differences
within age groups, and it was observed that girls in early
adolescence (1.84 * 1.06) reported more often than boys
(1.43 £ 0.79) that someone had stared at them because of
obesity (t (131) = -2.53; p = 0.014).

Six percent of participant stated that their family was
ashamed of their obesity; 222 (66.7%) participants had oth-
er obese members in their family (mother, father, or both
parents). Between adolescents whose parents are obese and
those whose parents are not obese there was no statistically
significant difference regarding the feeling of adolescents
that their family is ashamed of their obesity. There were
no statistically significant differences by age and gender in
relation to stigmatization by obese or non-obese parents.

One fifth (19%) of participants experienced stigmatiza-
tion from healthcare workers on one or more occasions.
Girls in late adolescence reported statistically significantly
more often than boys of the same age (girls: 1.40 £ 0.00;
boys: 1.00 + 0.81) that a doctor or nurse stigmatized them
and commented on their weight (t (50) = -2.30; p = 0.012).

DISCUSSION

Stigmatization and discrimination against obese people
represent serious social issues. It has been estimated that
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Table 1. Experiences of weight-based stigmatization of participants

) Never | Oncein life | Several times in life | Many times in life
Question .~
% of participants
1.1was teased that | am fat 80.9 9.3 7.2 2.7
2. I was insulted because of weight 40.8 15.8 244 19.0
3. I was hit or beaten because of weight 91.7 3.0 1.8 3.6
4.1was ignored by my peers 76.3 7.8 9.6 6.3
5. I was excluded from the peer group 75.0 83 9.2 7.4
6. Peers were spreading rumors about me 525 14.9 173 15.2
7. Some people have had negative assumptions about me (I am lazy, stupid) | 54.8 15.8 18.2 1.3
8. I encountered some obstacles due to my weight (e.g., the chair was
. 59.2 134 20.2 7.1
too small for me, | could not jump over the vaulted horse)
9.The do.ctor or nurse behaved badly towards me and commented on 809 93 79 27
my weight
10. My family is ashamed of my weight 94.0 2.1 1.5 24
11. My friend is ashamed of my weight 85.7 74 4.5 24
12.1 was stared at 60.1 14.6 15.8 9.5
Table 2. Stigmatization experiences of participants by gender
Question Gender Mean SD t-test p
male 2.80 1.04
1.1was teased that | am fat 23.11 0.021*
female 2.53 1.12
X X male 2.28 1.16
2.l was insulted because of weight 0.863 0.389
female 217 1.18
. . male 1.29 0.79
3.1 was hit or beaten because of weight 2.710 0.007*
female 1.09 0.45
. male 1.54 0.96
4.1 was ignored by my peers 1418 0.157
female 1.40 0.86
male 1.58 1.03
5. I was excluded from the peer group 1.404 0.161
female 143 0.86
. male 1.89 1.16
6. Peers were spreading rumors about me -0.890 0.374
female 2.00 113
. . . male 1.87 1.12
7.Some people have had negative assumptions about me (I am lazy, stupid) 0.088 0.930
female 1.86 1.05
8.1 encountered some obstacles due to my weight (e.g., the chair was too male 1.80 1.02
R 0.773 0.440
small for me, | could not jump over the vaulted horse) female 1.72 1.01
9.The doctor or nurse behaved badly towards me and commented male 1.30 0.68
A -0.448 0.655
on my weight female 1.33 0.75
. X male 1.14 0.55
10. My family is ashamed of my weight 0.546 0.586
female 1.11 0.51
male 1.27 0.64
11. My friend is ashamed of my weight 0.964 0.336
female 1.21 0.64
male 1.63 1.01
12.1was stared at -1.714 0.087
female 1.83 1.05

the prevalence of stigmatization and discrimination against
adult obese people in the USA is very high and could be
compared to the prevalence of racial discrimination. In
the period between 2004 and 2006, 12% of obese people
were exposed to discrimination due to obesity and 11% to
racial discrimination [15, 16].

A high percentage of participants of our research were
exposed to various types of stigmatization and discrimina-
tion. Forty-five percent of the participants reported that
people had prejudice against them (as being stupid, lazy,
etc.), 47.5% of participants were the subject of gossip, 25%
were excluded from social life by the peer group, and 14%
reported that their obesity ashamed their friends. Bacchini
et al. [17] reported that obese children and adolescents
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were often the subject of gossip among their peers (11.5-
14.5%), were ignored (10.1-14.5%) by their peer group or
excluded from it or from its activities (14.3-18.5%).

Due to obesity, 59.2% of our participants experienced
offence. In contrast, Puhl et al. [18] reported that 83% of
adolescents aged 14-18 years in the weight loss treatment-
seeking sample experienced insults. According to our results,
19.1% of participants were teased due to their weight. Simi-
lar results were reported by Madowitz et al. [19]. These find-
ings are of great importance as teasing and social rejection
were connected to psychological problems, lower academic
achievements, unhealthy weight control behaviors such as
strict dieting, fasting, self-induced vomiting, excessive physi-
cal activity, misuse of diet pills, diuretics, and laxatives [19].
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Bucchianeri et al. [20] reported that weight-based teas-
ing and harassment were more prevalent than teasing and
harassment associated with race, gender, or socio-economic
status. Weight-based teasing was associated with lower self-
esteem and body satisfaction. According to our results,
there were no significant differences between girls and boys
in prevalence of weight-based teasing. However, results
from the USA clearly show that female participants were
teased due to their weight significantly more often [20].

When comparing the prevalence of any form of weight-
based stigmatization in the early, middle, and late adoles-
cence, the participants who belonged to the late adolescent
group reported weight-based teasing most frequently. In
contrast, bearing in mind the fact that late adolescence is a
period when young people are becoming significantly more
tolerant of differences and physical impairments, show more
empathy and are better socialized, generally have better in-
sight into their own values and qualities regardless of obesity,
it would be expected that teasing often occurs as unpleas-
ant experience during the early and middle, but not in late
adolescence. Haines et al. [21] reported results similar to our
own - teasing due to weight remains frequent throughout
adolescence until young adulthood and it even becomes
more frequent in male adolescents in this age group.

During the research, the participants have been asked if
and how many times they had an unpleasant weight-based
experience, but the age when they were exposed to these
experiences was not the subject of our research. Therefore,
we are not able to draw any conclusions as to whether teas-
ing as the most commonly reported type of stigmatization
has been reported by participants belonging to the oldest
age group because they had the longest period to be teased
(cumulative effect) or because they reported teasing as the
type of stigmatization that affected them the most and as
a result had been memorized the most and the longest.

Every seventh participant (14%) reported that his or
her friends were ashamed of him or her due to obesity
and it points to the stigmatization of obese adolescents by
peers, as well as their view of obese adolescents as inferior
compared to others. We did not found similar research in
the available literature.

Eight percent of our participants reported to have been
victims of physical violence. Bacchini et al. [17] also point
out the fact that overweight and obese children and adoles-
cents are far more likely to be victims of physical violence
than their counterparts with healthy weight.

When all weight-based negative experiences are taken
into account, male adolescents faced overt forms of stig-
matization such as verbal insult and physical violence
significantly more often than female adolescents. Female
adolescents, especially in the early adolescence, reported
non-verbal forms of stigmatization (“they stared at me”)
significantly more often. Pearce et al. [6] also came to the
conclusion that male adolescents reported overt stigmati-
zation such as weight-based teasing and harassment more
often, while female adolescents reported relational peer
victimization such as exclusion more often.

It is well known that adolescents are preoccupied with
their appearance and it is disturbing if they are different
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from their peers. It is likely that female adolescents are
more vulnerable to non-verbal signals than male adoles-
cents, therefore reporting more often that somebody stared
at them. Eisenberg et al. [22] and Rojo-Moreno et al. [23]
reported that teasing due to body weight is reported more
often by female than by male adolescents. It is necessary to
carry on additional research in order to find out whether
there are differences in exposure of girls and boys to stig-
matization or it is a matter of difference in their perception
and vulnerability to certain forms of stigmatization.

Six percent of participants stated that their family felt
ashamed because of their body weight and there was no
significant difference when it comes to either gender or
age. Leme et al. reported [24] that 39.9% female adoles-
cents experienced weight-based teasing by family mem-
bers. These results cannot be directly compared to the
results of our research, but it seems that families in Serbia
are more tolerant in regard to adolescents’ obesity or are
not aware of the problem.

If a parent feels guilty for an overweight child, especially
if this feeling is accompanied by unsuccessful attempts to
reduce body weight, it is possible that the parent expresses
his anger, feeling of helplessness and frustration through
stigmatizing attitudes and behaviors such as criticizing and
negative comments about their overweight child. Berge et
al. [25] stated that unpleasant conversations in the fam-
ily referring to body weight are more often initiated by
mother and older siblings than by other family members.
Conversations initiated by mothers focused on negative
health consequences of being overweight, while conver-
sation initiated by fathers and siblings mainly focused on
appearance and had a form of teasing.

According to the findings of our research there was no
significant difference in stigmatization between families of
our participants whose parents were overweight and those
whose parents were of healthy weight.

Nineteen percent of our participants had unpleasant
experiences with healthcare workers. In the period of late
adolescence, girls reported significantly more often than
boys that health workers misbehaved towards them. It is
possible that girls are more vulnerable than boys to stig-
matizing behavior of healthcare workers in this period and
that they easily recognize these forms of stigmatization.
Findings of different researchers point out that doctors and
other healthcare workers have strongly negative attitudes
towards overweight people [26, 27, 28]. Many healthcare
workers believe that overweight patients are lazy and lack-
ing self-discipline and are personally responsible for their
weight because they do not stick to the prescribed treatment
and therefore deserve to be the subject of offensive jokes.

Despite the abundance of data about stigmatization of
obese adult people by healthcare workers, we found only
two papers about negative attitudes and anti-fat bias among
healthcare workers who work with children and adolescents.
According to the findings of Neumark-Sztainer et al. [29],
more than 50% of school nurses have prejudice and nega-
tive attitudes towards overweight persons. Garcia et al. [30]
also report weight biased attitudes towards obese pediatric
patients among pediatric nurses and clinical support staff.
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This research has been carried out as a cross-sectional
study and has included only adolescents who were on a
hospital treatment of obesity. It would be useful to research
prevalence of weight-based stigmatization in the general
population in Serbia. Carrying out a longitudinal research
would make it possible to monitor stigmatization based on
body weight during adolescence in different age groups.

CONCLUSION

A significant percent of obese adolescents in Serbia are
stigmatized due to their weight. They are most often ex-
posed to the stigmatization by peers, but there are a signifi-
cant proportion of adolescents who are exposed to stigma
from healthcare workers, as well as parents.
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CTUrma rojasHoCTH y afi0/1eCLeHLUjU

Stojadinovi¢ S. et al.

Anekcangpa CrojaguHosuh’, CHexaHa Jlewosuh?, Merbka Hnkonawesuh?®, Bojucnasa byrapcku-Uribatosuh®

'YHuep3utet y HoBom Cagy, MeguumHcku dakyntet, MIHCTUTYT 3a 34paBCTBEHY 3alTUTY Aelie 1 omnaguHe Bojsogute, Hosu Cap, Cpbuja;
’CneumjanHa 6onHMLa 3a 6onecTy WTUTacTe Xnesge n 6onectn metabonnsma,3natmbop’, 3natnbop, Cpbuja;

3Ynusepautet y Hosom Cagy, Ounosodckn dakynteTt, Oacek 3a ncuxonorujy, Hosu Cag, Cpbuja;

*YHusep3auteT y HoBom Cagy, MeaunumHckn dakyntet, Knunuka 3a Heyponorujy, KnuHnukn ueHtap BojsognHe, Hosu Cag, Cpbuja

CAMETAK

YBoa/LUwsm [0ja3Ha fela v agonecUeHTy Cy N3N0XKEHW CTUIMa-
TV3aLmjy 1 AUCKPUMUHALM]W Of BPLUHbaKa, MPOCBETHNX pagHU-
Ka 1 MopoAauLie, LUTO MOXE Aa OBee [0 6POjHNX 34PaBCTBEHNX
1 NcMXocoumjanHmx npobnema.

Linsb oBOr ncTpaxmBarba je fa yTBpAn Aa v Cy U KOMKO rojas-
HY aponecueHTn y Cpbuju U3NoXeHN CTUrmaT3aLuujy 1 Koju
Cy Hajuelwhn obnuum cTrMaTr3aumje Kojuma Cy N3oXKeHH.
MeTtoge YkibyueHo je 335 agonecueHata XoCnUTann3oBaHmX
360r rojazHocTn. CBMMa je M3MepeHa TefecHa Maca U BUCUHA,
M3pauyHar je MHAEKC TefleCHe Mace 1 CamOoCTasHO Cy NOMyHUN
YNUTHUK O CTUrMaTM3aLujy 360r rojasHoOCTY, KojU je cauntbeH
3a noTpebe OBOT NCTPaXMBarba. YNIUTHYK je Cappao 1 noaart-
Ke 0 nosy, y3pacTy UCMUTaHKKa 1 FOja3HOCTU APYTMX YiaHoBa
nopoguue.

Pesyntatu [loxxuseno je yspene 59% ucnutaHuka, 19% je 3a-
AVPKMBaHo, 47,5% je 6uno npegmeT oroBapatba, a 25% MCKIby-
YeHO 13 BpLUHbauKe rpyne; 45% ncnutaHvka je HaBeno Aa cy
APYrv UManuv npeapacyge o kbima. AgonecueHTu cy yelwhe o
afloNeCLIEHTKMHbA 61NN M3N0XEHN OTBOPEHO]j CTUIMaTU3aLmjn/
AVCKPUMMHALMjL Kao WTO Cy yBpeae 1unm ¢pusnyko Hacusbe. Of
30paBCTBEHNX pafHUKa je CTUrMaT30BaHO 19% ncnuTaHmKa,
a 6% je HaBeno fJa ce NOPoAULIA CTUAMN HNXOBE rojasHOCTU.
3ak/byuum 3HauajaH NpoLeHar rojasHux agonecLeHara je us-
NOXeH cTUrmaTusaumju, Hajuewhe y Buay yBpesa, orosapara
1 UCKJbyurBarba 13 BpLUkbauke rpyne. Hajuewhe cy nsnoxeHn
CTUrMaTM3aLUujy Of BPLUHAKA, anu je 3HayajaH yaeo JOXKMBEO
CTUrMaTn3aLmjy of 3PaBCTBEHNX PagHUKA.

KrbyuHe peun: agonecLieHT, rojasaH; rojasHocCT; CTUrMa; TenecHa
maca
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A combination of acute and delayed contralateral
epidural hematoma
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SUMMARY

Introduction An acute bilateral extradural hematoma is an uncommon presentation of a traumatic head
injury; however, it leads to higher mortality rate than an acute unilateral hematoma. A delayed epidural
hematoma (DEDH) is a hematoma not present on the initial computed tomography (CT) scan but is found
on a subsequent CT scan. While reviewing the literature, we could not find recently published papers
considering supratentorial DEDH after primary operated contralateral epidural hematoma.

Case outline A comatose 14-year-old male patient with Glasgow Coma Scale score of 4 and the right
mydriatic pupil on the side of the blunt trauma to the head was admitted to the intensive care unit after
he had survived a traffic accident. The initial brain CT scan showed an acute temporoparietal epidural
hematoma on the right side of the cranium, with impressive midline shift and bilateral linear skull
fracture. Surgery was performed and an intracranial pressure (ICP) monitor was implanted, which showed
increased values of ICP. A control brain CT scan performed within 24 hours showed a new contralateral
occipitoparietal epidural hematoma. Another operation was performed. A second, control CT brain scan
showed favorable findings. The patient was transferred after 25 days to the rehabilitation center, with
the disability rating score of 11, which was reduced to 1 after three months.

Conclusion A contralateral DEDH is a life-threatening neurosurgical emergency case which can occur
during the first 24 hours after decompressive craniectomy. Control CT scans should be performed one
day after the operation in order to verify and treat DEDH timely. A high degree of vigilance and ICP

monitoring is recommended in these cases, especially after surgical decompression.
Keywords: brain trauma; delayed bleeding; extradural hematoma; intracranial pressure monitoring

INTRODUCTION

An epidural hematoma (EDH) occurs when
blood accumulates between the skull and the
dura mater due to a severe cranial trauma.
A typical location of these hematomas is the
temporal one, as the most common cause of
bleeding is a lesion of the middle meningeal
artery. The pterion region, which overlies it,
is relatively weak and prone to injury. Nev-
ertheless, other locations of EDH are not so
uncommon and are reported in 20-30% of
cases [1]. It is usually found on the same side
of the cranium that was impacted by the blow,
but very rarely it can be due to a counter coup
brain injury. Epidural blood clot, while expand-
ing, strips the dura from tabula interna of the
skull, forming a mass that causes brain shifting,
and consequently compression on the cerebral
blood vessels and cranial nerves. Usually, EDH
grows within the first four to six hours, after
which profound deterioration starts in the form
of contralateral limb weakness, coma, and ipsi-
lateral pupil fixation and dilatation.

This condition is reported in 1-3% of head
injuries [2]; 15-20% of EDHs are fatal, with
only 5% in children population [3, 4].

Intracranial EDH is considered to be the
most serious complication of head injury, re-

quiring immediate diagnosis and surgical inter-
vention. It usually occurs in young adults, and
it is rare before the age of two and after the age
of 60. Intracranial EDH may be acute (58%),
subacute (31%) or chronic (11%) [5]. Bilateral
EDH accounts for 2-10% of all acute EDHs in
adults, being exceedingly rare in children [6].

A traumatic delayed epidural hematoma
(DEDH) can be defined as a hematoma that is
insignificant or not present on the initial com-
puterized tomography (CT) scan made after
the trauma; however, a subsequent CT scan
shows sizeable epidural bleeding [7]. The re-
ported incidence of DEDH varies from 5.6%
to 13.3% [8, 9].

While reviewing the literature, we could
not find recently published papers consider-
ing supratentorial DEDH after primary oper-
ated contralateral EDH. We only found cases
after the operation of a contralateral subdural
or intracerebral hematoma [10, 11, 12].

CASE REPORT

Herein we present a case of a 14-year-old boy
who sustained severe injuries as a pedestrian
in a traffic accident. His polytrauma injuries
included the left lung contusion, extensive
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parietal bilateral skull fracture, and a typically located large
EDH, temporoparietal on the right side, detected on a CT
scan (Figure 1). On admission, the patient’s Glasgow Come
Scale score was 4, he had the left-sided hemiplegia, and the
right pupil was fixed and dilated.

Urgent craniotomy was performed, as well as the evac-
uation and hemostasis of massive extradural hematoma
combined with modest dura and brain laceration. An in-
tracranial pressure (ICP) monitor was implanted in the
subdural space, and it showed the values that indicated
intracranial hypertension. The initial ICP was higher than
40 mmHg during the first postoperative hour and declined
to around 24 (the average ICP value was 24.3 mmHg) in
the next 20 hours. The right pupil shrank to the normal
size. During the first 12 hours, the patient was sedated so
that his state of consciousness was unavailable, except for
the short period of time between two sedations. Due to
ICHT and reduced possibilities of assessing Glasgow Come
Scale score, a control CT brain scan was performed. A new,
contralateral occipitoparietal DEDH was found, which was
a bit smaller than the initial one (Figure 2). Another opera-
tion was performed, and under the contralateral fracture
an EDH was evacuated. In the next three days, the values
of ICP measured around 20 mmHg. The average daily ICP
values were 19.4, 20.8, and 18.2, respectively, and in the
last three days of ICP monitoring the values were around
15 mmHg. Meanwhile, blood samples routinely obtained
in the emergency room were analyzed for coagulation
parameters, including prothrombin time, platelet counts,
activated partial thromboplastin time, fibrinogen level,
and the international normalized ratio. All values were
normal. One day after the second operation, the brain CT
scan showed favorable findings (Figure 3). Eye exam was
done at the seventh postoperative day, but no signs of pap-
illedema were found. Long-term recovery, tracheotomy;,
and intensive physical rehabilitation followed the second
operation. The patient was discharged from the hospital
after three weeks and transferred to the rehabilitation fa-
cility and had disability rating score of 11. Three months
after the accident, his DRS was 1.

DISSCUSION

The question is whether a hematoma that is not present on
the initial CT scan but is found on a subsequent CT scan
represents an enlargement of an EDH from invisible to
visible on high-quality CT or is a newly-formed subacute
extradural hemorrhage promoted by some risk factors.
The risk factors responsible for the delayed appear-
ance of the EDH “tamponade” effect are usually increased
endocranial pressure and post-traumatic arterial hypo-
tension, as well as coagulopathy in a limited number of
cases [13, 14, 15]. Post-traumatic nasal and ear leakage
of the cerebrospinal fluid may result in the occurrence of
DEDH. Some of the risk factors are iatrogenic, including
the operation of cerebellar expansive lesions, rapid intra-
venous infusion or transfusion after the development of
hemodynamic shock in a traumatized patient, intraven-
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Figure 3. A control brain CT scan after the second operation - normal
postoperative finding

tricular cerebrospinal fluid drainage, overdrainage during
ventriculoperitoneal shunting. A case of a DEDH in the
spinal region, after facet joint infiltration in a chronic back
pain patient, has also been described [16].

Some authors suggest repeating a brain CT scan within
the first 36 hours after sustaining an injury in patients with
a small, asymptomatic EDH, as the mean time to EDH
enlargement is about eight hours [17]. We performed the
control CT brain scan within 24 hours as the neurologi-
cal status of the patient remained unclear and potentially
unfavorable. Nevertheless, ICP monitoring and continu-
ous neurological monitoring could be crucial in the early
discovering of DEDH. Post-traumatic restlessness may
lead to hyperventilation and blood pressure elevation with
lowering of the ICP, both of which may provoke bleeding
into EDH. However, in the series of Sakai et al. [18], all
of the ICP-monitored patients had either unchanged or
increased ICP. Early diagnosis of DEDH can be facilitated
by the liberal use of intracranial pressure monitoring as its
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sensitivity could be up to 80% [19, 20]. In the case we pre-
sented, after the first evacuation of the epidural clot, ICP
dropped from 40 mmHg to 24 mmHg and that event could
have triggered the subsequent bleeding from a fractured
skull contralateral. Still, the ICP values remained higher
than normal (average ICP > 20 mmHg) until the time of
the second evacuation of the epidural clot, although nor-
malization of ICP values was to be expected. It turned out
that DEDH maintained the intracranial hypertension. The
ICP values were lower or equal to 20 mmHg for the next
three days. Normalization of ICP occurred on the fourth
postoperative day. Therefore, ICP monitoring can be of
great help, especially in a continuously sedated patient.

Eye examination did not show any signs of the papill-
edema since it was performed a week after the accident.
Normal results were to be expected according to the fun-
doscopic examination dynamic finding after severe brain
trauma [21]. This dynamic is quite different from fundo-
scopic examination finding after severe spine injury, in
which papilledema occurs much later [22].

Enlargement of EDH in its acute phase is often ex-
plained by continuous hemorrhage and re-hemorrhage
from either the arterial or venous vessels. Some authors
emphasize that venous hemorrhage does not gener-
ate enough pressure to strip dura mater from the bone
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KOMGMHaLI,Mja dKYTHOI U 04N0XEHOr KOHTPa/laTepaaHor enuaypanHor xematoma

AnekcaHgap Koctuh', Anekcanaap BecenmHosuh? BecHa Hrkonog', MBaH CredaHoBuh', Pagucas Mutuh', Muwwa

Pagucasmesuh’, Cnasko Xuskosuh'

'KnuHnukn ueHTap Huw, KnuHuka 3a Heypoxupyprujy, Cpbuja;
2KnuHnuky yeHTap Huw, Knuhnka 3a opranmonorujy, Cpbuja

CAXETAK

YBopa AKyTHUW 6unatepantu enugypanyu xematomu (EQX) Hucy
YecT Hana3 nocsie NoOBPeAe rnaBe, aNnu Cy Y3poK 3HaTHO Behe
CMPTHOCTW Yy nopehemy ca akyTHUM yHUnaTepasHUM XemaTo-
mom. OgnoxeHn enugypantu xematom (OE[X) envgypanHo je
KpBapetbe Koje Huje MPUCYTHO Ha MHULMjaNHOj KOMNjyTepu-
30BaHoj Tomorpadwju (KT), anu je HaheHo Ha HakHagHOj KT. Y
NuUTEPaTYPU HACMO HALLAW Paj ca ONMCOM CynpaTeHTOpujanHor
OE[IX nocne onepauuje KoHTpanatepanHor EAX.

Mpukas cnyyaja MNocne caobpahajHe Hecpehe NpuMsbeH je 14
roAuHa ctap geyak y Komu (fnasros Koma ckop 4) 1 ca npoLun-
PeHOM 3eHULIOM Ha CTPaHu Tyne Tpayme rnase. Vinnuujanta KT
MO3ra noka3sana je tTemnoponapujetanHu E[IX Ha gecHoj cTpa-
HY KpaHWjyMa, ca M3pakeHM NoMeperemM CpeaHeNnNHNjCKINX
CTPYKTYypa v bunaTtepanHom IuHepaHoM GpakTypom nobatbe.

MoBpeheHu je oneprcaH 1 3aMoYeT je MOHUTOPUHT MHTPaKpa-
HujanHor nputucka (MKM), koju je 6uo nosuweH. KoHtponHa KT
Mo3ra yHyTap npBa 24 yaca noKa3sarna je HOBU KOHTpanaTepanHu
okuunuto-napujetanyu EOX. Mpepy3seta je HoBa onepauuja.
Opyru, KoHTponHu Hana3 KT mosra je 6vo ypepaH. Mocne 25
AaHa 6onecHuK je npeBefieH y PexabunutaumoHu LeHTap, ca
CTeneHOM HecrnocobHOCTY ouereHuM ca 11. Mocne Tpy meceua
6onecHUK je 6uo rotoBo 6e3 nocneava nopehrBara.

3aksbyuak KoHtpanatepanHu OE[IX je cTatbe HemocpegHe
XKMBOTHE YrPOXXEHOCTH, KOj/i C€ MOXe NOjaB/TN YHyTap npBa
24 vaca op KpaHuoTtomuje. MoTpebHo je 6prxbrBO Npaherbe
CTatba bonecHuKa, ykibyuyjyhu koHTponHy KT u npaherse VKT,

KrbyuHe peun: Tpayma MO3ra; Of/TOXEHO KPBapetbe; envaypan-
HN XeMaTOM; Mepet-e MHTPaKpPaHWjaHOr NPUTUCKA
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Surgical treatment of a cranio-facial dermoid cyst

Nenad Zivkovic, Vuk Aleksi¢

Zemun Clinical-Hospital Center, Department of Neurosurgery, Belgrade, Serbia

SUMMARY

Introduction Intracranial extension is rarely seen with craniofacial dermoid cysts, with few cases reported

in the literature.

Case outline We report a case of a 30-year-old woman who initially presented with a subcutaneous
mass of the frontotemporal region. The patient underwent a right craniectomy by a frontal approach.
Histopathologic analysis confirmed the diagnosis of a dermoid cyst.

Conclusion Craniofacial dermoid cysts may be associated with an intracranial extension.

Keywords: dermoid cyst; congenital tumor; frontotemporal region; intracranial extension

INTRODUCTION

Craniofacial dermoid cysts are presented as
solitary, slow-growing, subcutaneous masses
[1-4]. During congenital development they
result from sequestration of epidermal and
dermal cells and consist of epithelium-lined
cysts with skin appendages. Dermoid cysts
are associated with mature adnexal structures
(hair follicles, sebaceous and eccrine glands)
and this differentiates them from epidermoid
cysts. They are visible at birth or in childhood
as a slow-growing, subcutaneous mass, which
can sometimes become inflamed or infected
[5]. Rarely, dermoid cysts of the frontotemporal
region may be associated with an intracranial
extension [4, 5].

We report an unusual case of a 30-year-old
female patient with a fronto-temporal dermoid
cyst presenting as a massive subcutaneous mass
associated with intracranial involvement.

CASE REPORT

A 30-year-old female patient was admitted to
our department of neurosurgery with severe
headaches and a loss of eyesight on the right
side. She had a history of more than 12 years
of a slowly progressing mass in the right fron-
tal region. A neurologic clinical examination
revealed right sided supraorbital subcutaneous
mass with exophthalmos resulting in diplopia
and reduced visual acuity. There was no organic
problem in her medical history and there was
no family history of oncologic diseases. Rou-
tine hematological and biochemical parameters
were normal. The patient denied any kind of
trauma to this region.

A routine X-ray of the scull was made and
lesion of the frontal bone was detected (Figure
1). A magnetic resonance imaging (MRI) brain
scan showed an enhancing extradural lytic
bone lesion of 6.16 x 7.21 cm in size, well-de-
fined hyperdense, on T2-weighted image, mass
lesion in the right frontal lobe without perile-
sional edema (Figure 2). Preoperative cerebral
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Figure 1. Scull X-ray showing extradural lytic bone lesion.
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Figure 2. MR image showing a well-circumscribed, heterogeneous and fat-density mass
involving the right frontal wall

angiography was undertaken to check the blood supply of
the mass and eliminate vascular anomalies: abnormalities
were not observed. No further neuroradiological examina-
tion was needed because the present finding clearly showed
an extracerebral mass with frontal bone erosion.

Complete removal of the lesion was carried out through
a right frontal craniectomy under general anesthesia. A
curved incision was performed in the frontal region of the
scalp and a large cyst was found to have created a cavity in
the frontal bone and intracranially. The dura was intact.
The cyst was yellow, containing dirty brown, grumous, oily
material. Hair and other dermal elements were observed.

Microscopic examination revealed a cystic lesion of the
dermoid type. Histologic examination showed a keratin-
ized stratified squamous epithelial lining, associated with
mature adnexal structures (hair follicles and shafts, seba-
ceous and eccrine glands).

The patient was then referred to our maxillofacial unit
for treatment. We performed a second operation together
with a maxillofacial specialist. We performed a reconstruc-
tion of the bone deficit with cranioplasty and a reconstruc-
tion of the frontal sinus (Figure 3).

Postoperative recovery was uneventful, and the patient
was discharged 10 days after the second surgery. In the
early postoperative period, improvement was evident.
During the following six months after the surgery there
was no evidence of tumour recurrence.

DISCUSSION

Dermoid cysts are benign soft tissue cysts of embryonic
origin that arise along the lines of skin fusion. During
congenital development they result from sequestration
of epidermal and dermal cells and consist of epithelium-
lined cysts with skin appendages (hair follicles, sebaceous
and eccrine glands). They are described as “oil cysts” by
Hirschberg [6], and they represent a common mass of the
orbitofacial region in the pediatric population. Very rarely
they can be found in adults, as slow-growing subcutaneous
masses of the head and face region. Our case presents a
30-year-old woman who initially presented a subcutaneous

Figure 3. MR image six months after cranioplas-
ty showing no recurrence of the dermoid cyst

mass of the frontotemporal region, which revealed an
intracranial dermoid cyst, so we emphasize that a dermoid
cyst should be included in the differential diagnosis of all
nodular cyst-like lesions in the head and face region.

In 1993, Bartlett et al. [7] proposed a topographic
dermoid segregation into three groups: frontotemporal,
orbital, and nasoglabellar. The algorithm was based on
the potential extension of the lesions to the contiguous
structures (meninges, orbital soft tissues, skin). According to
Barlett et al. [7], frontotemporal and orbital dermoids with
definable margins are superficial, slow-growing masses that
can be excised, without an extensive radiologic diagnostic
workup. However, orbital dermoid cysts required a thin-
section MRI because of their propensity to extend beyond
the bone (into the orbit, intracranially). In contrast to this
research and other data we were able to find, intracranial
involvement very rarely occurs with frontotemporal
dermoids and there are only several cases of it [7, 8, 9]. This
is more common with midline nasal and scalp cysts [7, 8, 9].

Our case represents frontotemporal dermoid in a
30-year-old adult with intracranial extension and close
contact with meninges and orbital soft tissues which
caused exophthalmus resulting in diplopia and reduced
visual acuity.

The diagnosis of dermoid cyst was suggested by imaging
(skull radiographs, CT scan, MRI) and confirmed by
histology. MRI scan allows for good assessment of both
skull involvement and intracranial extension and reveals
the exact site, limits, and characteristic bone defects
of these lesions. Differential diagnosis should include
epidermoid cyst, hydatid cyst, cholesterol granuloma,
eosinophilic granuloma, and meningioma [10]. It is
particularly common to misdiagnose a dermoid cyst as
an epidermoid cyst, as the difference between them is
mainly histological. The definite diagnosis can be achieved
by surgical removal and histopathological confirmation.

The indications for surgery include cosmetic effect,
prevention of progression of psychiatric symptoms and
neurological deficit, treatment of osteomyelitis, and
resection of cysts with malignant degeneration [11, 12].
Most cranial dermoids are small and do not extend
intracranially, but progressive growth may result in large
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cranial defects or compression of the brain and vascular
structures [5, 6]. There are two considerations about
surgical treatment of dermoid cysts. The first concern is
the recurrence and potential for malignant transformation,
which results from an incomplete excision, especially when
along-standing dermoid cyst extends deeply intracranially.
The second concern are the possible complications,
including inflammation, osteomyelitis, meningitis, and
cerebral abscess.

Removal of these tumors and subsequent cranioplasty,
despite their large size, are recommended, particularly
for very large dermoid cysts associated with significant
bony defects [11]. Total removal of these cysts is
associated with a very good long-term prognosis [8, 9].
Recurrence is likely if the cyst wall is not completely
removed, with a recurrence rate of 8-25% and potential
malignant transformation [5, 11, 12]. In our patient, we
were able to remove the cyst and capsule completely with
combined intracranial-extracranial approach proposed
by Sessions [13]. Repeated washing of the cavity with
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XMPYpPLIKO Nleyerbe KpaHWo-daumjanHe gepmonaHe Lucte

HeHnap Xukosuh, Byk Anekcuh

KnuHnuko-6onHmnuky LeHTap 3emyH, Ogerberbe Heypoxupypruje, beorpag, Cpbuja

CAMETAK

YBop VIHTpakpaHujanHa ekcTeH3wja je peTko BrheHa Kog Kpa-
HnodaLmjanHUX 4epMOVAHUX LMCTa, Ca HEKOMMKO CiyyvajeBa
NpunjaB/beHNX Y NUTEPaTYPU.

Mpuka3s 6onecHmnka Kog 30-roguiutbe XeHe NPBOOUTHO je yo-
YeHa cybKyTaHa Maca GpoHTOTEMNOpanHor permoHa. YpaheHa

Srp Arh Celok Lek. 2018 Mar-Apr;146(3-4):197-199

je KpaHuoTomuja GPOHTaNHMM NPUCTYMOM. XMCTOMATOOWKA
aHanv3a noTBpAuna je AnjarHo3y AepmoungHe Lucre.
3akmyuak KpaHuodaumjanHa fepmongHa Luucta Moxe 6utn
NMoBe3aHa Ca VHTPaKPaHWjaNHM WUPEHEM.

KrbyuHe peuun: fepmougHa LnCTa; ypoheH Tymop; GpoHToTeM-
ropasHa 06nacT; MHTPaKpaHUWjaaHO WNpeHe

199



DOI: https://doi.org/10.2298/SARH170329124D

UDC: 616.36-008.64

CASE REPORT / MPUKA3 BONNECHUKA

Subacute liver failure of unknown origin

Dragan Deli¢'?, Nikola Mitrovic¢?, Aleksandar Urosevi¢'?, Jasmina Simonovi¢'?, Ksenija Bojovi¢'2

'University of Belgrade, Faculty of Medicine, Belgrade, Serbia;
Clinical Center of Serbia, Clinic for Infectious and Tropical Diseases, Belgrade, Serbia

SUMMARY

Introduction Acute liver failure is a rare and very complex clinical syndrome, a consequence of sudden
and severe liver dysfunction. There are several causes of this condition (viruses, medications, toxins,
metabolic, autoimmune and malignant diseases), but etiological agent often remains undiscovered.
Case outline A 40-year-old male patient had suddenly taken ill with signs and symptoms of acute hepatitis,
which was confirmed through biochemical analyses. The cause of acute liver failure was not determined.
Despite all therapeutic measures, the clinical course of the disease was unfavorable: severe icterus, decreased
synthetic function of the liver and hepatic encephalopathy developed. In the later, subacute course of the
disease, ascites and episodes of hepatic encephalopathy developed, and biochemical findings indicated
chronic hepatocellular failure. After three months of treatment in hepatic coma there was lethal outcome.
Histopathological findings confirmed the diagnosis of decompensated liver cirrhosis of unknown origin.
Conclusion The cause of acute liver failure often remains unclear; potential causes should be looked for
in infections by unknown viruses or in exposures to toxins. The disease is most commonly presented as
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a subacute failure with the development of liver cirrhosis. Survival rate is low.
Keywords: subacute liver failure; acute hepatitis non A-E; liver cirrhosis; hepatic encephalopathy

INTRODUCTION

Acute liver failure (ALF) is a complex clinical
syndrome which develops as a consequence of
massive or submassive hepatic cell necrosis,
with a development of hepatic encephalopathy
(HE) and a severe disturbance in liver func-
tions. It is usually fatal (in 60-90%), most often
within the first week of the disease [1]. Since
there are several etiological factors, with dif-
ferent clinical course and outcome of the dis-
ease and many complications, different authors
give diverse classifications of ALF [2, 3]. The
researches of King’s College Hospital, based on
experience with 558 patients with ALF and 47
patient with later-developed liver failure, gave
anew classification of ALF. Their suggestion is
that ALF should be used as a frame term, which
should be predetermined with prefixes hyper-
or sub-, which would be two extremes of this
clinical syndrome. The term 'hyperacute liver
failure' relates to patients who develop enceph-
alopathy within seven days after the onset of
jaundice. This group of patients has significant
survival rate (around 40%) with the use of usual
medications. For patients who develop enceph-
alopathy eight to 28 days after the appearance
of jaundice the term 'acute liver failure' is used.
These patients have extremely low survival rate
(7%). For patients in whom encephalopathy de-
velops after four weeks (29-84 days after the
appearance of jaundice) the term 'subacute liver
failure' should be used. Survival rate for the last
group is low, about 14%. The most common
etiological factor was acute hepatitis non-A,
non-B, making 83% of all cases [4]. Adopting

this terminology allowed for standardized ap-
proach and interpretation of controlled clini-
cal studies, and also for the application of new
therapeutical methods, including bioartificial
liver support and liver transplantation.

In addition to time elapsing between the ap-
pearance of jaundice and encephalopathy, other
prognostic factors of outcome of ALF were dis-
covered, such as the level of serum bilirubin,
ammonemia, international normalized ratio
(INR), thyroid status, etc. By combining these
factors different prognostic models were made
in order to predict mortality, and to timely indi-
cate the need for liver transplantation, the only
remaining therapeutic option [5]. This is es-
pecially important for ALF of unknown origin
since there is no specific therapy.

CASE REPORT

A 40-year-old male patient from Belgrade,
married, with two children, was admitted to
the Clinic for Infectious and Tropical Disease
in Belgrade, Clinical Centre of Serbia, due to
nausea, loss of appetite, aversion to food, dark
urine, and yellowing of the eyes. The disease
started 10 days before his admission to the
hospital. Epidemiological data excluded the
possibility of liver infection by primary and
potentially hepatotropic viruses, and acute toxic
liver failure (caused by alcohol, medications,
herbs, different supplements, etc.). At admis-
sion, the patient was afebrile, had jaundice, the
liver was palpable 2 cm below the right rib cage,
and there were no signs of HE. Biochemical



analysis suggested acute hepatitis without hepatocellular
insufficiency: aspartate aminotransferase (AST) 1,249 U/L,
alanine aminotransferase (ALT) 2,907 U/L, total-val-
ue bilirubin (TBil) 393 umol/L, direct bilirubin (DBil)
169 pmol/L, gamma-glutamyl transferase 194 U/L, alka-
line phosphatase 115 U/L, prothrombin time (PT) 62.3%,
INR 1.3. Hematological analyses were normal. Virological
tests excluded hepatitis B virus (HBV) infection (HBsAg,
anti-HBc IgM, and HBV DNA were negative), hepatitis
C virus (HCV) infection (anti-HCV and HCV RNA were
negative), hepatitis A virus (HAV) infection (anti-HAV
IgM was negative), hepatitis E virus (HEV) infection (an-
ti-HEV IgM negative), as well as the Epstein-Barr virus,
cytomegalovirus, adenovirus, herpes simplex virus, and
West Nile virus infection (IgM-class antibodies were nega-
tive measured by ELISA). Autoimmune liver disease, Wil-
son disease and hemochromatosis were excluded as well.
A several-fold increase of the levels of alpha-fetoprotein
(AFP) - 659 ng/L — was pointing to the regenerative poten-
tial of the liver. Ultrasound examination of the abdomen
excluded the obstruction of the bile ducts, even though a
gallstone of 1 cm in diameter was detected in the gallblad-
der. Thrombosis of the hepatic veins was excluded as well.
A hematologist excluded hematology disease with possible
liver infiltration.

In the further course of the disease, fatigue and loss
of appetite continued, with an increase in serum trans-
aminases (AST 3,113 U/L; ALT 4,957 U/L), jaundice (TBil
655 umol/L; DBil 256 pmol/L) and a gradual fall of the
liver synthetic function (albumin level 31 g/L; PT 46%;
INR 1.61; AFP 129 ng/L). Since there was progressive
liver failure with threatening hepatocellular insufficiency,
prednisone and 20% human albumins were included in
the therapy. In the further course there was no positive
therapeutic response; hence, on the 30th day of the treat-
ment the patient fulfilled the criteria for ALF - PT 40%,
INR 1.81. Three days later, the flapping tremor (asterixis)
appeared as a sign of the second phase of HE. Lactulosis,
L-ornithine-L-aspartate (LOLA) and fresh frozen human
plasma were added to the preceding therapy. In the fur-
ther course of the disease the patient had episodes of HE
with severe jaundice (TBil around 500 pmol/L), low AFP
(17.5 ng/L), and hepatocellular insufficiency (PT 36%, INR
2.01). At the end of two months of treatment, for the first
time, abdominal ultrasound verified inhomogeneous liver
parenchyma, splenomegaly (12.5 cm) and some ascites in
the abdomen. Our conclusion was that our patient had
subacute liver failure with cirrhotic transformation. The
patient was put on the transplant waiting list.

Further course of the disease corresponded to de-
compensated liver cirrhosis with HE. Biochemical anal-
ysis showed inversion of transaminases activity (AST
302 U/L; ALT 281 U/L), hyperbilirubinemia (TBil up
to 639 umol/L), hepatocellular insufficiency (albumin
level 30 g/, PT 27%, INR 2.28), and hyperammonemia
(177 nmol/L). Magnetic resonance imaging scan of the
abdomen and magnetic resonance cholangiopancrea-
tography was performed - cirrhotic liver and multiple
nodular lesions with atypical magnetic resonance imaging
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Figure 1. Postnecrotic cirrhosis with signs of liver insufficiency; fibrosis
septa are seen around parenchymal nodules (1); there is proliferation
of biliary ductules (2); bile stasis is seen in some of the dilated ducts
(3); inflammatory infiltrates are scant (4); the parenchyma shows a
nodular appearance (5); there are cellular and canalicular cholestasis
(6); some hepatocytes show ischemic change

characteristics were found. Free fluid in the abdomen,
portal hypertension, and a gallstone were also observed.

After three months of treatment the patient’s disorder
of consciousness deepened, up to the level of coma with
hyperpyrexia. A lethal outcome occurred 102 days after
the onset of the disease, in deep coma. Necropsy of the
liver was performed and a cylindrical sample of 3.5 cm in
diameter was obtained. The architecture of the liver was
damaged in the cirrhotic manner. Cholestasis was severe
and there were large zones of ischemic necrosis of hepato-
cytes. Iron staining results were negative, as well as copper-
associated protein staining. There was no tumor tissue of
hepatocellular carcinoma (Figure 1).

DISCUSSION

ALF with multiple organ dysfunctions, i.e. insufficiency,
can be caused by many agents and pathological conditions:
viruses, medications, toxins, alcohol, congenital metabolism
disorders, autoimmune liver disease, cardiovascular disease,
leukemia, reticulosis, etc. [6]. Globally, HAV and HEV in-
fections are the most common cause of ALF in develop-
ing countries, with the mortality rate over 50% [7]. Of the
known primary hepatotropic viruses, HBV is the most com-
mon (67.8%) cause of ALF in our country [1]. Over the last
several years in Western Europe and the USA, there are an
increased number of occurrences of herbal products causing
hepatotoxicity; cases with ALF with lethal outcome have also
been reported [8]. Around 50% of ALF in the United States
are caused by medications, especially acetaminophen [9].
ALF of unknown origin (undetermined cause) is regis-
tered with diverse frequency worldwide and is not dependent
on epidemiological characteristics of the area — from 11% in
Sweden to 38% in Sudan [10, 11]. In our previous research,
undetermined cause of ALF was the second most frequent
cause (12.6%), just behind HBV infection. These patients
had the worst prognosis, and the mortality rate was 100%.
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Clinical course of the disease was either acute or subacute
liver failure [12]. Our patient had subacute course of liver
failure (signs of HE appeared 33 days after jaundice) with
undetermined cause - infection with known primary and
potentially hepatotropic viruses were excluded, as well as
occult HBV and HCV infection, autoimmune liver disease,
Wilson disease and hemochromatosis. Based on a detailed
anamnesis, biochemical analysis and histopathological find-
ings, as well as regarding previous researches, this could be
the case of infection by an unknown hepatotropic virus [13].

The way the hepatocytes die or, to be more precise, the
amount of simultaneously died hepatocytes and intra-
acinus localization of necrosis are at the center of today’s
histological classifications of acute viral hepatitis (AVH).
Therefore, there are four basic histological forms of AVH:
with focal necrosis, with confluent bridging necrosis, with
panacinar necrosis, and with periportal necrosis [14]. The
outcome of AVH with confluent bridging necrosis varies.
Complete or almost complete healing can occur, by re-
covering of the parenchyma with rare remaining fibrosis.
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In some patients, lethal outcome is possible in the first 10
days of the disease with signs of ALF, or in two or three
months of the disease with signs of subacute liver failure
with fibrosis. In rare cases, real cirrhosis and nodular re-
generation hyperplasia of the parenchyma can be found
[15]. In our patient, subacute course of the disease and
histopathologically proved liver cirrhosis could relate, by
the course and the outcome, to acute viral hepatitis with
confluent bridging necrosis. Liver transplantation is the
last treatment option in patients with ALF, when conserva-
tive treatment options fail and lethal outcome is imminent
[16]. Our patient was put on the transplant waiting list.
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CybaKyTHa MHCyduULMjeHLMja jeTpe HENO3HATe eTUOoIoTHje

[parax Jenuh'?, Hukona MutpoBuh?, AnekcaHgap Ypolwesuh'?, JacMuHa CumoHosuh'?, Kcenuja bojoBuh'2

'YHuBep3utet y beorpagy, MeauumHcki dakynter, beorpag, Cpbuja

2KnuHnuku ueHTap Cpbuje, KnuHuka 3a uHGeKTrBHe 1 Tponcke 6onecty, beorpag, Cpbuja

CAMETAK

YBop AkyTHa MHCydMLUmMjeHLMja jeTpe je peAak 1 Beoma CJlo-
KEeH KNUHNYKM CUHAPOM, HaCTao Kao Nocneamua U3HeHagHe 1
Tellke AMchyHKLMje jeTpe. Y3poum cy 6pojHu (BUpYCH, neKosy,
TOKCUHU, METabonnyKe, ayTOMMyHCKe 1 ManurHe 6onect) n
BPJIO YECTO Ce He OTKPUjy.

Mpukas 6onecHnka MyLukapal, y3pacta 40 roguHa pasboneo
Ce Haro ca Terobama 1 3HaLVIMa akyTHOT XeNaTUTHCa, WTO je
6110XeMmnjCcK1M aHanu3ama 1 noTBpheHo. Y3pouHUK akyTHOr
owrTehetba jeTpe Huje fokasaH. Ul mopea npepysetux Tepa-
NnjcKNX Mepa, KIMHUYKM TOK 6onecTy je HemoBosbaH: n3pa-
XKEH MKTepyC, Naf cnHTeTCKe GyHKLWje jeTpe, pa3Boj xenaTnuke
eHuedpanonatuje. Y farbem, cybakyTHOM TOKy bonecTtu fonasu

[0 MojaBe acuuTeca, env3ofa xenatnyke eHuedanonatuje u
6MOXEMUCKMX MOKa3aTesba XPOHUYHE XernaToLienynapHe NHCY-
duupnjeHumje. NMocne Tpy MeceLia neyersa, y XenaTnyKoj Komu,
AOnasn Ao CMPTHOT ncxopa. X1CTONaToNOWKMM NPeriesom
TKUBa jeTpe noTBpheHa je AnjarHo3a AeKomneH30BaHe Lmpose
jeTpe Heno3Hate eTuosnoruje.

3aKsbyyak Y3pok aKkyTHe MHCypuLmjeHumje jeTpe YecTo ocTaje
HejacaH; NoTeHUMjarnHe y3pouHuKe Tpeba TPaXNTY Yy MHPeKLM-
jama ca Hemo3HaTUM BUPYCMMA NN Y U3NTIOXKEHOCTY TOKCUHMMA.
BonecT ce Hajuelwhe npeseHTyje Kao cybakyTHa MHCydULMjeH-
Lija ca pa3BojeMm Lipo3e jeTpe. CTeneH NpexuB/baBakba je Hu3akK.
KmyuHe peun: cybakyTHa nHcyduLUmjeHUrja jeTpe; aKyTHU
xenatutuc He-A-E; unpo3a jeTpe; xenatnuka eHuedanonatuja
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Simultaneous bilateral spontaneous pneumothorax

Vanja Kostovski, Aleksandar Ristanovi¢, Nebojsa Mari¢, Natasa VeSovi¢, Ljubinko Deni¢
Military Medical Academy, Clinic for Thoracic Surgery, Belgrade, Serbia

SUMMARY

Introduction Simultaneous bilateral spontaneous pneumothorax (SBSP) is a potentially life-threatening
state that may imitate many lung diseases.

The aim of this report was to describe the presentation and highlight potential difficulties in diagnosis
and management of patients with SBSP.

Case outline A 23-year-old female patient was urgently assessed because of a progressive two-day-long
dyspnoea with associated bilateral chest pain. Lung auscultation revealed equally diminished breath
sounds on both sides. During the initial examination, there was evidence of symptomatic deterioration
with bilateral pleuritic chest pain, increased dyspnoea, and agitation. The patient was found to have type
II respiratory failure with the following biochemical parameters: pH 7.34, PaCO, 6.3 kPa, and PaO, 7.9 kPa.
A chest radiograph confirmed bilateral partial pneumothoraces of approximately 30%. Both left- and
right-sided thoracostomies with large-bore chest drain insertions were performed emergently, followed
by partial resolutions of pneumothoraces. CT of the chest demonstrated residual pneumothoraces bilater-
ally with multiple apical bullae. In the further course, the patient subsequently underwent video-assisted
thoracoscopic surgery with bilateral apicoectomies, bullectomies, and pleural abrasion. Her chest drains
were removed three days after surgery and a post-treatment chest radiograph demonstrated resolution
of the pneumothoraces. She was discharged without complications.

Conclusion Using clinical presentation, diagnostic algorithm and therapeutic management applied
in the case of our patient, we emphasized a few mandatory steps in establishing the diagnosis of SBSP
and further treatment.

Keywords: pneumothorax, classification, etiology, therapy; thoracic surgery; thoracoscopy, methods;

chest tubes

INTRODUCTION

Pneumothorax is the presence of air in the
pleural space [1]. According to its etiology, it
can be classified as spontaneous, traumatic,
or iatrogenic [2]. Spontaneous pneumothorax
(SP) is categorized into primary and second-
ary [3]. Primary spontaneous pneumothorax
(PSP) occurs in otherwise healthy individuals,
whereas secondary spontaneous pneumothorax
(SSP) is associated with underlying lung disease
[2]. The incidence of SP is 9/100,000 people,
and only 1.9% of SP are simultaneous bilat-
eral SP (SBSP) [4, 5, 6]. SBSP is a potentially
life-threatening state that may imitate many
lung diseases. To make the accurate diagnosis,
prompt chest radiography is essential [7]. The
management of SBSP is acute and includes an
urgent chest drain insertion, before definitive
surgical intervention in order to reduce the risk
of recurrence [6, 8]. This case report describes
the presentation and highlights potential dif-
ficulties in diagnosis and management of an
otherwise healthy patient with SBSP.

CASE REPORT

A 23-year-old female patient was urgently as-
sessed because of a progressive two-day-long
dyspnoea with associated bilateral chest pain.

She had neither cough nor fever. The previ-
ous medical history recorded no significant
diseases. There was no data conserning recent
air travel or trauma. She was a smoker with an
approximate four pack-year history.

On initial assessment, the findings were gen-
erally within normal ranges: oxygen saturations
of 96% on room air, cardiorespiratory compen-
sated with a respiratory rate of 15 breaths/min.,
blood pressure of 125/80 mmHg, heart rate of
89 beats/min. and a temperature of 36.6°C.
Lung auscultation revealed equally diminished
breath sounds on both sides. During initial ex-
amination, there was the evidence of symptom-
atic deterjoration with bilateral pleuritic chest
pain, increased dyspnoea and agitation. She
was found to have type II respiratory failure
with the following biochemical parameters: pH
7.34,PaCO, 6.3 kPa, and PaO, 7.9 kPa. A chest
radiograph confirmed bilateral partial pneu-
mothoraces of approximately 30% (Figure 1).

Both left- and right-sided thoracostomies
with large-bore chest drain insertions were
performed emergently, followed by a partial
resolution of the pneumothoraces (Figure 2).
MSCT of the chest demonstrated residual pneu-
mothoraces bilaterally with multiple apical bul-
lae (Figure 3).

In the further course, the patient subse-
quently underwent video-assisted thoracoscop-
ic surgery (VATS) with bilateral apicoectomies,
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Figure 1. Chest radiograph on admission demonstrating bilateral
pneumothoraces

Figure 3. MSCT of the chest demonstrating residual pneumothoraces
bilaterally with associated multiple apical bullae

bullectomies, and pleural abrasion. Her chest drains were
removed three days after the surgery and a post-treatment
chest radiograph demonstrated resolution of the pneu-
mothoraces (Figure 4). She was discharged without com-
plications.

In this case, the patient had a histologically confirmed
evidence of fibrous-walled bullae in the extirpated lung
tissue. The clinical presentation, simultaneous bilateral
occurrence, and radiological findings, as well as histology
reports, confirmed the diagnosis and it may therefore be
classified as primary SBSP.

Kostovski V. et al.

Figure 2. Post-treatment chest radiograph demonstrating partial reso-
lution of the pneumothoraces

Figure 4. Post-treatment chest radiograph demonstrating complete
resolution of the pneumothoraces

DISCUSSION

PSP usually occurs in otherwise healthy males of a charac-
teristic constitution - tall and thin [2]. Although patients
with PSP do not have associated lung disease, subpleural
blebs and bullae are found to be essential in the pathogen-
esis of PSP [2, 3, 9]. SSP is often seen in patients with un-
derlying lung disease, usually associated with affected car-
diopulmonary reserve. This is the reason why SSP is more
life threatening and difficult to manage than PSP [7, 10].
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Simultaneous bilateral spontaneous pneumothorax

SBSP occurs extremely rarely [4, 5, 6]. There are only
several studies and case reports dealing with SBSP [6, 7.
8]. Some data suggest that only 56 patients with SBSP have
been described in the literature [11]. A 20-year-long Swiss
study recorded the incidence of SBSP of 4% among patients
with SP [11].

In comparison to unilateral pneumothoraces, it is more
likely linked with underlying lung pathology, including
infectious and congenital diseases, proliferation of mesen-
chymal and epidermal cells, as well as chronic obstructive
pulmonary disease and anorexia nervosa. It is essential to
do postoperative histopathological analysis of the excised
tissue in order to rule out malignancy [2].

The common symptoms of SP are dyspnoea and pleurit-
ic chest pain [10].The clinical presentations in SBSP range
from the absence of symptoms to tension pneumothorax
and cardiorespiratory failure [6, 8, 11]. The characteristics
such as acute onset, reduced breath sounds, and decreased
chest expansion and rapid cardiovascular compromise are
seen most often [8]. The clinical symptoms and signs of
SBSP may mimic common respiratory pathologies such as
exacerbations of asthma or chronic obstructive pulmonary
disease [6, 8]. Our findings do not support the previous
position that bullous lung disease is not associated with
SBSP [11]. In order to avoid potential difficulties in diag-
nosing SBSP, prompt chest radiography is indicated [7].

REFERENCES

1. Itard JE. Dissertation sur le pneumothorax ou les congestions
gaseuses quise forment dans la poitrine. (Thesis). Paris; 1803.

2. Luh SP. Diagnosis and treatment of primary spontaneous
pneumothorax. J Zhejiang Univ Sci B. 2010; 11(10):735-44.

3. Parrish S, Browning RF, Turner FJ, Zarogoulidis K, Kougioumtz
|, Dryllis G, et al. The role for medical thoracoscopy in
pneumothorax. J Thorac Dis. 2014; 6(54):5383-91.

4. Melton LJ, Hepper NCG, Offord KP. Incidence of spontaneous
pneumothorax in Olmsted County, Minnesota: 1950-1974. Am
Rev Respir Dis. 1979; 120(6):1379-82.

5. Athanassiadi K, Kalavrouziotis G, Loutsidis A, Hatzimichalis A,
Bellenis I, Exarchos N. Treatment of spontaneous pneumothorax:
ten-year experience. World J Surg. 1998; 22(8):803-6.

6.  Wing Sang ChauV, Patel P, Meghjee S. Simultaneous bilateral
spontaneous pneumothoraces in a patient with occupational
asthma. BMJ Case Rep. 2013; 2013.

7. Wilkie SC, Hislop LJ, Miller S. Bilateral spontaneous
pneumothorax—the case for prompt chest radiography. Emerg
Med J. 2001; 18:145-6.

8.  Sayar A Turna A, Metin M, Kiiglikyagci N, Solak O, Giirses A.
Simultaneous bilateral spontaneous pneumothorax report

Srp Arh Celok Lek. 2018 Mar-Apr;146(3-4):203-206

Immediate chest drain insertion is essential in the ini-
tial management of SBSP, and bilateral chest drainage has
been recommended [10, 12]. Furthermore, early definitive
surgical intervention is mandatory, in order to reduce the
risk of recurrence [12]. After chest drain insertion, there is
currently no gold standard treatment for SBSP [10, 12, 13].
In this case, the patient underwent bilateral VATS apicoec-
tomy, bullectomy and pleural abrasion. Open thoracotomy
and VATS are two surgical options for definitive treatment
and involve surgical pleurectomy, pleural abrasion, talc
pleurodesis, and bullectomy [12]. Some data suggested that
VATS pleurectomy is comparable to open pleurectomy, but
there is a slight increase in recurrence rate [14].

Using the clinical presentation, diagnostic algorithm,
and therapeutic management applied in the case of our
patient, we emphasized several mandatory steps in es-
tablishing the diagnosis of SBSP and further treatment.
The acute onset and respiratory symptoms progression
required urgent chest radiography that established the di-
agnosis of bilateral pneumothoraces. The treatment was
started with bilateral intercostal chest drains. Subsequently,
the patient was subjected to VATS bullectomy. Generally
speaking, the long-term prognosis of our patient is going
to be influenced by her pulmonary status, but the short-
term prognosis was certainly significantly improved by the
early surgical treatment.
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CMMYﬂTaHM 6MnaTepan|-|M CMNOHTAHU NHEYMOTOpPaKC

Batba KocToBcku, AnekcaHgap PuctaHoBuh, Hebojwa Mapuh, HaTawa Bewosuh, Jby6rHko Henuh
BojHoMepMUMHCKa akapemuja, KnnHika 3a rpyaHy xupyprujy, beorpag, Cpbuja

CAXETAK

YBop CvimynTaHu 6unatepanHu CNOHTaHN MHEYMOTOPAKC
(CBCN) jecTe noTeHUMjanHO XMBOTHO yrpoXaeajyhe cTame,
Koje MoXe UMUTpaT 6pojHa niyhHa obosberba.

Linmb oBor npukasa je 6vo fa n3Hece KIMHWUYKY CnKy, Tewkohe
Yy AVjarHOCTMKOBakbY U nevetry bonecHrka ca CBCIT.

Mpukas 6onecHnka XeHa ctapa 23 rognHe jaBuna ce y XUTHY
nomoh 360r nporpecmsHe AncnHeje v obocTpaHor 6ona y rpya-
HOM KoLlly, KOju Tpajy ABa faHa. AyckynTaumjom nnyha ytephe-
HO je ocnabrbeHo Ancatbe y npojekuumju oba nnyhHa Bpxa. 3a
BpeMe npereaa fonasu Ao VHTEH3MBYpatba Teroba y3 nojasy
aruTMpaHocTn. AHaNM30M racoBa apTepujcke KpBu yTBphHeHa
je pecnupatopHa nHcyduumjeHumja (Tun 2) ca napameTpuma:
pH = 7,34, PaCO, = 6,3 kPa n PaO, = 7,9 kPa. XntHom pagn-
orpadujom nnyha je Bu3yannsoBaH 060CTpaHM NapLmjanHm
nHeymoTopakc (oko 30%). YunreHa je xuTHa 6rnatepasnHa

TopaKaNnHa ApeHaxka ca napLumjasHoOM pPe3onyLjom NHeymo-
Topakca o6ocTpaHo. KT rpyAHOr Kolla yKasyje Ha pe3nayanHu
NHeymoTOpaKc 060CTpaHO ca MyNTUMMM anvkanHUm Gynama.
MoTom je 6onecHWLa NOABPrHYTa BUAEO-aCUCTPAHOj TOpa-
KOCKOMMj1 ca 060CTpaHOM anmKoeKkToMujom, bynektommjom
1 nneypanHom abpasujom. [lpeHoBM cy oacTpameHn Tpeher
nocTonepaTMBHOT AaHa, a KOHTPOJHa paguorpaduja je nokasa-
11a noTnyHy 060CTpaHy pe3osnyLmjy nHeymoTopakca. OTnyluTeHa
je Ha KyhHo neyerbe 6e3 KomnnvKaumja.

3aKs/byyakK 3a npaBOBpPEMeHY AMjarHO3y 1 YCNeLHOo neyeme
6onecHuka ca CBCI 6UTHO je NPaBOBPEMEHO MPeNO3HaBakbe
KNVHWYKeE CIMKE W MOLUTOBakbe AWjarHOCTUYKOT 1 Tepanmjckor
anroputma.

KmyuHe peun: nHeymoTopakc, Knacudukaumja, etmonoruja,
neyekse; rpyaHa XMpypruja; TOpakoCckonwja; rpyAHN APeH
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SUMMARY

Introduction Extraskeletal Ewing sarcoma (ES) is a highly malignant neoplasm occurring most commonly
in the thoracic wall and the paravertebral region. ES belongs to the group of small round cell tumors and
displays pathognomonic structural abnormalities of the EWS gene.

The aim of this article was to present extraskeletal ES in an extremely rare anatomic location, an unusual
clinical presentation, and modified treatment strategy.

Case outline A 15-year-old boy was admitted to the hospital with acute abdominal pain in the right iliac
region. During urgent operation, because of suspected appendicitis with periappendicular infiltrate, partly
hemorrhagic tumor tissue was discovered in the preperitoneal space. Histopathological and immunohis-
tochemical analyses revealed a tumor resembling extraskeletal ES. A postoperative CT scan showed the
tumor rest, which was completely removed in the second operation. Molecular genetic analysis confirmed
extraskeletal ES by finding the EWSR1-FLI1 fusion gene. Chemotherapy and radiotherapy according to the
VAC protocol were started, and the patient is free of the disease eight months after the first operation.

Conclusion Our case is the fourth case of extraskeletal ES located in the abdominal wall, the second case
confirmed by the molecular genetic finding, and the first case described in children at this anatomic site.
Due to an extremely rare location, unusual clinical presentation, and needed genetic analysis, the tumor
treatment strategy was modified with good short-term results.

Keywords: extraskeletal Ewing sarcoma; primitive neuroectodermal tumor; soft tissue; abdominal wall;

surgery

INTRODUCTION

Ewing sarcoma (ES) is an uncommon neo-
plasm, with an incidence reported at one to
three per million people per year, mainly ap-
pearing in patients younger than 20 years, with
peak incidence during the second decade of
life. After osteosarcoma, ES is the second most
common bone sarcoma in children and young
adults, with slight male predominance. About
10-20% of cases rise in extraskeletal sites, most
commonly in the soft tissue of the thoracic wall,
paravertebral region, lower extremities, head,
neck, and pelvis [1, 2].

ES belongs to a group of small, round cell
tumors. It shows a varying degree of neuroec-
todermal differentiation, and typically dem-
onstrates diffuse membranous immunohisto-
chemical CD99 positivity. The cells of origin
of ES are either neural crest-derived stem
cells or mesenchymal stem cells. Most of the
ES harbor a somatic reciprocal chromosomal
translocation, t(11;22)(q24;q21), which results
in pathognomonic fusion of EWSRI to FLI1
genes, generating the EWSR1-FLI1 oncopro-
tein. In about 15% of ES, the EWSRI gene can
be involved in alternative translocations with
ERG, ETV1, ETV4, or FEV genes [1, 2].

The term ES comprises tumor entity former-
ly differentiated into classical bone ES, Askin’s
tumor of the chest wall, and peripheral neuro-
ectodermal tumor (PNET). Formerly, PNET
had been defined as ES with more prominent
neural differentiation, predominant extraskel-
etal location, and closely related with central
nervous system PNETs [2, 3]. This is why some
authors still use the term ES/PNET for this
group of neoplasms.

The aim of this work was to present a case of
a 15-year-old boy with extraskeletal ES/PNET
in an extremely rare anterior abdominal wall
location, unusual clinical presentation, and
modified strategy of treatment.

CASE REPORT

A 15-year-old boy was admitted to our depart-
ment as an emergency case with acute abdomi-
nal pain that started on the previous day after
he took part in a football match. There was no
clear evidence of trauma. Clinical examination
revealed a painful mass in the right iliac region.
Ultrasound examination confirmed the exis-
tence of well-localized hyperechogenic mass,
with smaller hypoechogenic zones inside, mea-
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Figure 1. CT finding of the tumor in the abdominal wall

Savi¢ . et al.

muscle

Figure 3. Microscopic features of the tumor tissue; A) typical characteristics of the small round cell tumor in childhood; B) intense CD99 im-
munopositivity of all tumor cells indicating the extraskeletal Ewing sarcoma

suring 50 x 40 mm, without internal color Doppler signal,
which could resemble periappendicular infiltrate. There
were neither any changes in the abdominal organs nor en-
larged lymphatic nodes. Abdominal plain radiography was
normal. Moderate leukocytosis (12.6 x 10°/L) was pres-
ent, and all other standard hematological and biochemical
analyses were within normal ranges. The patient had no
previous diseases, and there were no significant data in
the family history, including the absence of malignancies.

Because of the persistence of the right iliac tenderness,
with the suspicion of periappendicular inflammatory in-
filtrate, the patient was operated on on the same day, using
the McBurney incision. After the division of muscular lay-
ers, in the preperitoneal fat tissue, a large amount of mushy
semiliquid hemorrhagic masses with tissue parts appeared.
The visible mass was removed and sent to histopathologi-
cal (HP) examination. There was a clinical suspicion of an
old abdominal wall hematoma, considering the patient’s
intense sports activities (football training and matches).
Microbiological culture of the tissue revealed no growth
of microorganisms. The patient’s recovery was uneventful.

HP examination revealed necrotic tissue, with inflam-
matory component and hemorrhage, but parts of viable

‘ DOI: https://doi.org/10.2298/SARH170323126S

tumor tissue were also found. Small round tumor cells
were hyperchromatic with a lack of cytoplasm, form-
ing pseudorosettes, and showing numerous mitoses and
apoptoses. Immunohistochemistry revealed strong posi-
tive membranous staining for CD99, partly on vimentin
and sporadically on synaptophysin, and negative staining
for the leukocyte common antigen, desmin, myogenin,
epithelial membrane antigen, CD68, chromogranin, and
Wilms tumor-1 antigen (WT-1). Results of immunostain-
ing with anti-FLI1 antibody were assessed as unreliable.
The pathologists’ conclusion was that mostly necrotic small
round cell malignant tumor had immunohistochemical
characteristics that typically indicate ES/PNET. It was em-
phasized that genetic analyses are necessary for an accurate
definitive diagnosis. The tissue sample was sent to a foreign
medical institution for these analyses. It took a relatively
long time to obtain the genetic results. In the meantime,
computed tomography (CT) showed a partly solid, partly
cystic heterodense mass measuring 3.8 x 2.6 x 3.7 cm
beside and beyond the right rectus muscle. There were
changes neither in the intraperitoneal lymphatic nodes
and abdominal organs nor in the thoracic cavity (Figure 1).
A new operation was undertaken. A partly colliquated
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Extraskeletal Ewing sarcoma in the anterior abdominal wall

tumor, measuring 4 cm, was found close to the rectus ab-
dominis muscle, not infiltrating the muscle but infiltrating
the underlying peritoneum (Figure 2). The whole tumor
was removed with underlying peritoneum. It was obvious
that the tumor generated from preperitoneal fat tissue. The
recovery was uneventful. The new HP analysis confirmed
the high probability of ES/PNET, and the reverse tran-
scriptase polymerase chain reaction analysis of the tumor
specimen confirmed the EWSRI-FLI-1 transcript, so the
diagnosis of extraskeletal ES in the anterior abdominal wall
was proved (Figure 3). The tumor process was classified as
the second stage. The boy received six courses of chemo-
therapy according to CWS protocol from 2012, consisting
of ifosfamide, vincristine, and doxorubicin and is now on
radiotherapy regimen. The patient has neither clinical nor
CT scan evidence of tumor recurrence or metastatic spread-
ing eight months after the initial surgical treatment, but fur-
ther follow-up will show the overall result of the treatment.

DISCUSSION

Histopathological aspect, immunohistochemical profile,
and, especially, genetic finding of EWSRI-FLI-1 fusion
gene indicate extraskeletal ES in our patient. Some cases
of ES have been reported in patients between 14 months
and 77 years of age, but peak incidence is during the sec-
ond decade of life, as was in our patient [1, 2].

Anatomic site of extraskeletal ES in the preperitoneal fat
tissue of the abdominal wall in our patient is exceptionally
rare, considering that the most common locations of this
highly aggressive neoplasm are the thoracic wall, paraver-
tebral region, lower extremities, head, neck and pelvic re-
gion [1, 2]. However, there are several case reports or small
series of extraskeletal ES/PNET with primary location in
the kidney, lung, pancreas, uterus, urinary bladder, ovary,
testis, parotid gland, mesenterium, skin, and subcutane-
ous tissue [4, 5]. After an extensive literature search on the
PubMed, using keywords “Ewing sarcoma,” “primitive neu-
roectodermal tumor,” and “abdominal wall,” we found only
three cases of neoplasms in this primary location [6, 7, 8].
Another three cases of extraskeletal ES in the abdominal
wall location were reported, but all of them were described
as tumors confined to the subcutaneous adipose tissue, so
we consider that they should not be included in the group
of abdominal wall neoplasms [4, 9, 10].

To the best of our knowledge, the first case of extraskel-
etal ES in the abdominal wall was reported by Aydinli et al.
[6] in 2006. They described a 65-year-old male patient with
a painless mass, measuring 5 cm in diameter, in the left
upper quadrant of the abdominal wall, infiltrating the left
rectus muscle. After probably complete tumor resection,
the chemotherapy was carried out including vincristine,
doxorubicin, cyclophosphamide, and etoposide for six
cycles, and the patient had no evidence of tumor recur-
rence during a one-year follow-up. The second case was ex-
traskeletal ES with the largest diameter of 6.5 cm, involving
the left anterolateral muscle group of the abdominal wall
in a 35-year-old woman. After the diagnostic incisional
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biopsy, neoadjuvant chemotherapy was started including
vincristine, cyclophosphamide, and Adriamycin for three
cycles. Because of poor response to chemotherapy, surgery
was required, but authors did not report any data of the
follow-up [7]. Roncati et al. [8] reported a third case of
small extraskeletal ES/PNET measuring 1.5 cm, located
in the subcutaneous tissue with deep muscle infiltration,
appearing in a 45-year-old man. After elemental micro-
analysis, the authors described findings of a heavy metal
bioaccumulation into the tumor cells, correlating with the
chronic exposure to a transdermal delivery of heavy metal
salts during local therapy of the irritated skin. Common
EWSRI-FLI-1 translocation was also found, and after a
complete tumor excision and chemotherapy, the patient
was without tumor recurrence one year after surgery [8].

Our case is the fourth case of extraskeletal ES located
in the abdominal wall, the second case confirmed by the
molecular genetic finding of characteristic structural ab-
normality of the EWS gene on 22q12, and the first case
described in children in this anatomic location.

Extraskeletal ES/PNET has a high malignant potential.
Kushner et al. [11], on a series of 43 patients without dis-
tant metastases at the time of diagnosis, reported the tumor
recurrence rate of 25% during the first 24 months. Another
11 patients had metastases at the time of the diagnosis.
Kimber et al. [12], on a series of 26 patients, reported an
overall survival rate of 42%, while Zimmermann et al. [13]
reported survival rate of 53% on a series of 13 patients.
Sarkar and Béhr [14] made a meta-analysis and reported
an overall number of 102 patients with Askin tumor, with
a mortality rate of 41%, and the recurrence rate of 14% in
the follow-up period in survivors. The treatment of ES/
PNET consists of surgery, chemotherapy and radiotherapy
[15-18]. There are controversies in the literature about
the timing of the operative treatment, but nowadays the
majority of authors prefer pre-operative chemotherapy,
with tumor regression in up to 95% of the cases, enabling
surgeons a radical tumor excision, without spilling and dis-
seminating tumor cells. The initial surgery, if undertaken,
must not be mutilated or too risky if the tumor infiltrates
adjacent organs or vascular structures [15, 16, 17]. We
believe that initial surgery should be performed and the
tumor removed, if imaging methods indicate that adjacent
organs are not infiltrated, as was in our patient. Even after
successful radical surgery, postoperative chemotherapy and
radiotherapy must be performed, because extraskeletal
ES/PNET carries a great risk of local recurrence and dis-
tant metastases. The operation must be performed even if
preoperative chemotherapy has achieved complete tumor
regression, in order to remove scattered viable malignant
cells [12].

In our patient, extraskeletal ES was located in the pre-
peritoneal fat tissue, manifested by spontaneous pain and
tenderness on examination in the right iliac region, the
symptom and sign quite unusual for malignant tumors.
The initial operation had been performed under suspicion
of acute abdominal disease, i.e. for acute appendicitis with
periappendicular infiltrate formation. The second operation
was undertaken before the chemotherapy regimen started,

209



210

because of the delay in obtaining molecular genetic analy-
sis results needed for the accurate diagnosis. The standard

Savi¢ B. et al.

The therapy regimen was modified due to the atypical clin-
ical presentation of the disease and the delay in obtaining

therapy protocol could have been changed because imaging
analyses indicated the possibility of radical surgery.

In this paper, an extremely rare case of extraskeletal ES

with primary location in the abdominal wall is presented.
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EKcTpackeneTHu JyMHros capkom y npegrem Tp5yu.IHOM 3nay
Hophe Casuh'?, Cnasuiwa M. Hypuunh'?, Maja Munuukosuh'? Oparomup Hokuh', bnaroje Mpyjuh'2, Mupocnas BykaguH',

lopgaHa Camapyuja’

"MHcTuTYT 33 3gpaBCTBEHY 3awWTNTY MajKe 1 feTeTa Cpbuje, [p Bykan Yynuh', beorpag, Cpbuja;

2YHueep3uTeT y beorpaay, MeanunHcku pakyntet, beorpag, Cpbuja;

3YHusep3auTet y barboj Nyun, MepnumHckn dakynter, barba Jyka, Peny6nuka Cpricka, BocHa 1 XepuerosuHa

CAMXETAK

YBopg ExctpackeneTHu JymHros capkom (JC) Beoma je ManurHa
Heomna3ma Koja ce Hajuewhe pa3suja y 3uly rpyfHOr Kolla
1 napaBepTebpanHoj pernju. Cnaga y rpyny Tymopa Manmnx
okpyrnunx henwvja ca NaTOrHOMOHUYHOM CTPYKTYPHOM abHOp-
manHowhy reHa EWS.

Linm oBor paga je aa npukaxe cnyyaj ekctpackenetHor JC ca
13y3eTHO PETKOM JI0Kann3aLmjom, HeOOMYHOM KIIMHYKOM Mpe-
3eHTaLMjoM U MOAVNUKOBAHOM CTPATErMjoM Nleyetba.
Mpukas 6onecHnka [leyax ctap 15 roguHa NprmibeH je y 6on-
HULY 360T aKyTHOT abfoMMHanHor 6ona y AeCcHOj UNnjayHoj
peruju. Y ToKy XUTHe onepauuje 360r CymMmibe Ha aneHanUnNTAC
ca nepuaneHAnKynapHUM MHGUNTPATOM, y NpenepuUToHean-
HOM NpoCTOpY je HaheHO AeNMMNYHO XeMOParn4YHO TYMOPCKO
TKMBO. [1aTOXMCTONOLIKA 1 UMYHOXMCTOXEMMjCKa aHanu3a yKa-
3ane cy Ha BepoBaTHU ekcTpackenetHu JC. [locTonepatneHa
KT yka3ana je Ha SloKasiHV oCTaTak TYMOpPa, KOju je KOMMIEeTHO

ofCTpatbeH Apyrom onepaumnjom. MonekynapHo-reHeTU4Knm
Hana3om ¢y3uoHor reHa EWSR1-FLIT noTBpheHa je anjarHo3a
eKkctpackenetHor JC. Jleyeme je HaCTaB/bEHO XeMMOTEPaNujoM
n paguotepanujom no VAC npoTokony 1 ocam meceLm nocne
npBe onepauyje Kog 6onecHKa Hema 3HakoBa peuuavea 60o-
nectu.

3akmyuak EkctpackeneTtHu JC y npearem TpOyLWwHOM 3ugy
KOA Halwer 6ofiecHMKa npeAcTaB/ba YeTBPTM ciydaj JC Ha Toj
NOKanu3aumjy NpukasaH y nmtepartypu, og Tora apyru cnyuyaj
ca AnjarHo3om noTepheHoM MoneKynapHO-reHeTUYKOM aHanu-
30M M MPBY ONMCAH Yy fedjem y3pacTy. 360r eKCTPEMHO peTKe
foKanm3auuje, HeobMYHe Npe3eHTaLje U HEONXOAHEe FreHeTUY-
Ke aHanu3e, cTpaTeruja neyera Tymopa je mogndukoBaHa ca
BOOPVIM KPAaTKOPOUYHUM PE3YNTATOM.

KrmbyuHe peun: ekcTpackeneTHy JyrHroB Capkom; MPUMUTUBH
HeypoeKToAepManHu TYMOp; MeKa TK/Ba; TPOYLIHYN 3ua; Xu1-

pypruja
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SUMMARY

Introduction The aim of this paper was to presents long-term results of a laparoscopic gastric sleeve
resection in a “super super” obese patient and a follow-up period of eight years.

Case outline A patient with body mass index of 70 kg/m? and Stage 3 obesity according to the King's
Obesity Staging Criteria, with metabolic syndrome and cardiovascular risk of over 20%, and a pronounced
severe obstructive sleep apnea, underwent a laparoscopic gastric sleeve resection. After two years, the
patient reached body mass index of 28.4 kg/m? and eight years after the surgery has a body mass index of
34.3 kg/m?, and the percentage of excess body mass index loss of 79.3%. According to the King’s Obesity

Staging Criteria, he falls under Stage 0.

Conclusion Laparoscopic gastric sleeve resection may be performed as a stand-alone procedure in“super
super” obese patients, with excellent long-term results.
Keywords: morbid obesity; bariatric surgery; laparoscopy; sleeve gastrectomy; weight loss

INTRODUCTION

Laparoscopic gastric sleeve resection (LGS) is
a bariatric and metabolic procedure that has
been performed extensively in the past decade
throughout the world, either as a stand-alone
procedure or as the first phase of the biliopan-
creatic diversion [1-4]. It gained popularity
among not only surgeons but patients as well,
due to its simplicity, small number of complica-
tions, good short-term results, positive effects
on metabolic syndrome, and the fact that food
does not change its path through the digestive
tract [5, 6, 7]. However, certain papers speak of
the disadvantages of LGS, the most significant
being regaining weight a few years after the
operation and newly developed gastroesopha-
geal reflux disease [8, 9, 10]. In recent years,
there have been papers on long-term results of
LGS in the treatment of obesity and metabolic
syndrome [11]. Our report presents, according
our knowledge, the first case of LGS in Serbia,
which was performed in 2008 and had a follow-
up period of eight years, and we observed long-
term results in the treatment of a patient with
“super super” obesity.

CASE REPORT

The patient is a 36-year-old male who, prior to
the procedure, weighed 214 kg, was 175 cm tall
and had a body mass index (BMI) of 70 kg/m*

(Figure 1). Personal anamnesis revealed that
the patient had myocarditis in childhood, while
family history revealed that both his father and
uncle suffer from type II diabetes mellitus. The
patient was showing signs of mild anxiety and
social isolation, although he had a sedentary

Figure 1. Before the procedure
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Table 1. Clinical and laboratorial characteristics of metabolic syndrome
of the patient

Parameter Preoperative E;%Ztgsg:ast?;fr
Weight (kg) 214 105
(Sril]sr;o#ig)blood pressure 180 100
Diastolic blood pressure (mmHg) 100 70
Fasting glucose (mmol/I) 6.7 | HOMA-IR:| 4.7 | HOMA-IR:
Fasting insulin (ulU/ml) 398| 118 8.07 1.67
HbA1c (%) / 5.1

Total cholesterol (mmol/l) 54 4.93

HDL (mmol/l) 1.51 2.13

LDL (mmol/l) 3.72 2.6
Triglyceride (mmol/l) 1.06 0.53
LDL/HDL 2.5 /
Atheroscleroses index / 1.2

CRP (mg/L) / 1.8
Fibrinogen (g/1) 47

HbA1c - glycated hemoglobin; HDL - high-density lipoprotein; LDL - low-
density lipoprotein; CRP - C-reactive protein; HOMA-IR = [fasting insulin (pulU/
ml) X fasting glucose (mmol/I)]/ 22.5

Figure 2. Eight years after the procedure

1li¢ M. et al.

job. He had been smoking more than 20 cigarettes a day
for 20 years. During his youth (at the age of 15), the pa-
tient was treated in hospital conditions with a dietary
treatment supervised by an internist. On that and several
other occasions after that one, he would lose 30-40 kg,
but would always gain ever more weight after that. Dur-
ing the preoperative treatment, the patient was found to
have untreated hypertension (maximum blood pressure
values were 180/100 mmHg), obstructive sleep apnea diag-
nosed during a sleep study as being “severe, predominantly
obstructive sleep apnea (Apnea-Hypopnea Index: 86.7),
with strong desaturations during breathing crises and high
oxygen desaturation index (82.6).” Laboratory findings that
reflect the existence of metabolic syndrome prior to the
procedure in 2008 are presented in Table 1.

The procedure was performed on October 31, 2008, at
the Clinic for Thoracic Surgery, Institute for Pulmonary
Diseases of Vojvodina, Sremska Kamenica. LGS resection
was performed using five trocars, with Echelon Flex™
(Ethicon Inc., Bridgewater, NJ, USA) 60 mm stapler de-
vice through a 38 Fr bougie. Immediately after the sur-
gery, the patient was given fluids and was recommended
a month-long dietary regime of liquid and pureed foods.
The postoperative period was uneventful; the patient was
on proton pump inhibitors for two weeks and subcutane-
ous injections of low-molecular-weight heparin for 30 days
after the procedure.

Maximum weight loss was achieved two years after the
procedure, when the patient weighted 87 kg and had BMI
of 28.4 kg/m™.

Eight years after the procedure, the patient weights 105 kg
and has BMI of 34.3 kg/m?* (Figure 2).

Laboratory results eight years after the procedure are
presented in Table 1.

The main weight-loss parameters two and eight years
after the procedure are presented in Table 2.

DISCUSSION

LGS resection has been performed extensively in the past
decade throughout the world as a stand-alone procedure
due to its technical simplicity and good short-term and
medium-term results [1, 6]. However, there are not many
studies, especially large-scale ones, which assess the success
of LGS in a period longer than six years [2, 11].

We present the patient who was, according to our
knowledge, the first one to undergo LGS in Serbia, with an
eight-year follow-up period, which falls under long-term
results. The indication for the procedure was established
based on morbid obesity (BMI = 70 kg/m?), and significant
co-morbidities that also define the existence of metabolic
syndrome: arterial hypertension, prediabetes, dyslipidemia,
sleep apnea, and abdominal obesity. His initial BMI classi-
fied him among “super super” obese patients. According to
the new criteria for the severity of obesity, King’s Obesity
Staging Criteria (KOSC), the patient was suffering from
the most severe stage (Stage 3) with cardiovascular risk of
over 20% [12].
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Table 2. Results two and eight years after the operation

P Two years after the Eight years after the

arameters - -
operation operation

BMI (kg/m?) 284 343

%EWL 87.5 75

%TWL 59.3 51

%EBMIL 924 79.3

%EWL - percentage of excess weight loss, calculated as: (initial weight -
current weight) / (initial weight - ideal weight) x 100; %TWL - percentage of
total weight loss, calculated as: (initial weight — current weight) / initial weight
X 100;

%EBMIL - percentage of excess body mass index loss, calculated as: (initial
BMI - current BMI) / (initial BMI - 25) x 100

The procedure was performed by calibrating the stomach
with a 38 Fr bougie. Some authors received better results
with thinner bougies, but larger (wider) bougies are also
used in LGS [2, 13]. We drew from our experience in sur-
gical procedures of the esophagus and the procedures with
Swedish adjustable gastric band, which is why we used a
38 Fr bougie. The size of the bougie through which LGS is
to be performed has not been standardized, although the
fourth consensus conference (2012) on LGS revealed that
approximately one third of surgeons use a 36 Fr bougie [13].
Recent studies have found that bougie size is not crucial for
the long-term success of the procedure [14, 15]. The surgical
technique for complete removal of the gastric fundus after
complete immobilization is more important than bougie
size. The percentage of stomach stenosis after LGS is ap-
proximately 1% and is higher in patients with whom thinner
bougie was used [13, 16]. Double-contrast barium enema
study of our patient’s esophagus and stomach eight years
after LGS indicated no neo-fundus or stenosis, which are the
most frequent late-stage complications of LGS; therefore, a
38 Fr bougie may be considered adequate.

Initial BMI is an important success factor of LGS, since
it was determined that patients with lower initial BMI (un-
der 40 kg/m?) have a higher success rate in short-term
and medium-term results, whereas “super super” obese
patients (BMI > 60 kg/m?) experience less success due to
subsequent weight gain [2, 16]. For such patients, LGS is
the operation of choice, since other procedures are coupled
with increased intraoperative and postoperative risk of
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iopancreatic diversion made by Biron et al. [18], the crite-
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JlyropoyHu pe3yntaT nanapocKoncKe pecekuuje enyua 36or ekctpemHe

rojasHoOCTM U MeTaboNnuKor CMHAPOMA

Mupocnas Vnuh'2, Cphat C. MyTHUK**, KatapuHa Pacnonosuh*

"MHcTuTyT 33 NnyhHe 6onectn BojeoaunHe, KniHiika 3a rpyaHy xupyprujy, Cpemcka Kamenuua, Cpbuja;
2YHneep3uTet y Hosom Cagy, MeguumHckm dakyntet, Hosu Cag, Cpbuja;

3OnwTa 6onHuua Bpuwau, Cnyx6a onwte xupypruje, Bpwav, Cpbuja;

*YHuBep3uTet y Kparyjesuy, DakynteT MeAMLMHCKNX Hayka, Kparyjesau, Cpbuja

CAXETAK

YBog Linb oBor paga je 61o aa npukaxke gyropoyaH pesyn-
TaT NanapocKomncKe ,pyKaBHe" peceKumje xenyLa Kog,cyrnep
cynep” rojasHor 6onecHuKa ca nepuogom npahera og ocam
rogvHa.

Mpukas 6onecHnka Kog 6onecHrka ca MHAEKCOM TenecHe
mace (UTM) 70 kg/m?, ca Tpefinm CTaanjymom rojasHoCTu npema
Kings Obesity Staging Criteria (KOSC), meTabonmuKknm cMHapo-
MOM 1 KapAyOoBacKyIapHUM PU3NKOM NpeKo 20% 1 n3paxkeHnm
CMHAPOMOM arHeja y CHY, 3BefeHa je anapockoncka, pyKas-

Ha" pecekuuja xenyua 2008. rognHe, NpBa oBakBa npoueaypa
y Cpbuju. [1Be rogmHe nocne onepauuje 601eCHUK je JoCTu-
rao ITM 28,4 kg/m?, a ocam roguHa nocne onepauuje UITM
34,3 kg/m? n yTBpheHun rybutak nHaeKkca TenecHe mace og
79,3%. NMpema KOSC, ctapmnjym oBor 6onecHuKa je HajHuKu.

3aKsbyyak JlanapocKkorncka, pykaBHa" peceKkumja xesyLa Moxe
Ce yCneLHo U3BeCT KOA,,Cynep cynep” rojasHor 6onecHnKa kao
camocTanHa npoLeaypa ca Of/IMYHNM JyropOYHIM Pe3yNTaToM.
KrmbyuHe peun: ekcTpeMHa rojasHocT; XMpypruja rojasHocTu;
NanapocKoncKa,pyKaBHa" peceKkuuja xenyua; rybutak TexmuHe
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SUMMARY

Introduction Leiomyosarcoma of the penis (LSP) is an extremely rare form of penile tumor. LSP can be

divided into two subtypes: deep and superficial.

The goal of this paper is to present a very rare case of LSP.

Case outline On examination, the patient presented with a slowly “growing penile bump,” for which an
initial diagnosis of non-inflamed penile atheroma was given. Further diagnostic workup was omitted.
Outpatient excisional biopsy was performed, and the tumor was sent for pathohistological examination,
which revealed penile leiomyosarcoma. The patient has not received any further treatment. The most
recent follow up was two and a half years after surgery, and the patient continues to do well without

any complaints.

Conclusion LSP is an extremely rare disease, which can be cured if it is diagnosed in its early stage.
Pathohistological examination is necessary for diagnosing LSP.
Keywords: penile tumor; penile atheroma; penile fibroma; penile leiomyosarcoma

INTRODUCTION

The incidence of penile malignancy in Europe
is less than one case per 100,000 men. The most
common type of penile malignancy is squa-
mous cell carcinoma (more than 95%). The
remaining 5% is mostly comprised of mela-
noma, lymphoma, mesenchymal tumors, and
metastases. Leiomyosarcoma of the penis is an
extremely rare penile tumor of mesenchymal
origin.

The goal of this paper is to present a very
rare case of penile leilomyosarcoma and to re-
mind us of the existence, clinical course, treat-
ment, and prognosis of this very rare subtype
of penile tumor.

CASE REPORT

A 25-year-old male patient presented to clinic
concerned about a firm nodule in the middle
of his penile shaft. The nodule had been pres-
ent for over a year, was not painful, and had
been slowly growing. The patient’s history was
significant for juvenile diabetes mellitus of 10
years’ duration, complicated by retinopathy
leading to blindness. Exam revealed a painless,
oval shaped penile shaft tumor, approximately
1.5 x 1 cm. The tumor had an irregular surface
and was of a rubbery consistency. Examina-
tion of the abdomen and remaining external
genitalia was unremarkable and there was no
groin lymphadenopathy. Clinical diagnosis of

anon-inflamed penile atheroma was made. No
further workup except for routine preoperative
laboratory testing was pursued, with normal
results.

Surgery was performed at an outpatient sur-
gery center under local anesthesia. The tumor
was completely excised and sent for histologi-
cal examination. Intraoperatively, the clinical
diagnosis was changed to penile fibroma due to
its appearance and consistency. Histopatholog-
ic work-up included both routine hematoxylin
and eosin staining and immunohistochemis-
try for smooth muscle actin, h-caldesmon,
and S-100 protein (family of protein). Figure 1
contains four pictures: A and B - hematoxylin
and eosin stain; C and D - immunoperoxidase
with hematoxylin counterstain. Low magnifi-
cation (40x) shows fascicular configuration
(A). Higher magnification (400x) reveals con-
spicuous cytologic atypia and a mitotic figure
below the center of the field (B). Tumor cells
are strongly and diffusely immunopositive for
h-caldesmon (C) and negative for S-100 pro-
tein with neural and perivascular structures as
an internal positive control (D). Based on these
findings, which are consistent with a malignant
tumor of smooth muscle origin, a pathological
diagnosis of penile leiomyosarcoma was made.

After obtaining the histopathology report,
further metastatic work-up was pursued. Ab-
dominal and pelvic computed tomography
scan revealed one enlarged inter aorto-caval
lymph node, 13 mm in size, though otherwise
without evidence of the disease. The patient
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Figure 1. Intermingled fascicles of spindle tumor cells (H&E, x40); B: pronounced cellular pleomorphism and mitotic activity (H&E, x400); C: strong
and diffuse immunoreactivity for h-caldesmon (immunoperoxidase with hematoxylin counterstain — immunopositive for h-caldesmon, x100);
D: no tumor cells positivity for S-100 protein (immunoperoxidase with hematoxylin counterstain — immunonegative for S-100 protein, x100)

was followed with abdominal ultrasounds every three
months for one year. No worrisome findings appeared on
ultrasounds. One year after the surgery, the patient un-
derwent repeat abdominal/pelvic computed tomography
scan showing no signs of local or distant tumor recurrence,
with the previously noted lymph node of unchanged size.

Further follow up was scheduled on an as-needed basis.
The most recent follow up was two and a half years after
surgery, and the patient continues to do well without any
complaints or concerning symptoms.

DISCUSSION

Leiomyosarcoma of the penis is an extremely rare diag-
nosis. There are about 60 cases reported in the literature.
The first case was described by Levi [1] in 1930. Clini-
cally and histopathologically, there are two types of penile
leiomyosarcoma: deep and superficial [2]. The more com-
mon superficial subtype originates from smooth muscle of
superficial penile vessels (above tunica albuginea), dartos
muscle of the penis, or erector pili muscle of the penile
shaft. The deep subtype originates from the smooth mus-
cle of the corpora cavernosa or spongiosa [2].

‘ DOI: https://doi.org/10.2298/SARH170413135G

Recommended treatment of superficial penile leiomyo-
sarcoma is wide local excision. This subtype has a much
better prognosis compared to its deep counterpart. Su-
perficial leiomyosarcoma shows a low recurrence rate and
similarly low rates of metastasis (approximately 8%) [2, 3].
Incompletely resected superficial tumors tend to have a
high recurrence rate and a wide re-excision should be pur-
sued to guarantee negative margins. For deep leiomyosar-
coma, partial or complete penectomy represent standard
treatment. Lymph node involvement is rare and routine
lymphadenectomy is not recommended [4]. Metastasis in
the deep subtype can be up to 50%, with higher rates seen
in patients with larger primary tumors [2].

The role of adjuvant chemotherapy and/or radiotherapy
in the treatment of penile leiomyosarcoma is still not clear.
However, due to the high rate of local recurrence and dis-
tant metastases even after complete excision of deep penile
leiomyosarcoma, adjuvant chemotherapy and local radia-
tion might be a reasonable option [5].

Because of the small number of cases reported so far,
conclusions about standard treatment and prognosis of
advanced leiomyosarcoma are difficult to draw [6].

In regard to this case specifically, the diagnosis of leio-
myosarcoma came as a surprise to the performing urologist,
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as the initial diagnosis of ‘fibroma’ or ‘atheroma’ gave way
to the one of a penile cancer of extreme rarity. The au-
thors would like once again to emphasize the importance
of sending all excised tissue for routine histopathological
examination, even in cases of clinically benign disease. In
conclusion, because of the rarity of this disease, other than
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2KanndopHujckn yHusep3uTet y [lejaucy, Kategpa 3a yponorujy, iejsnc, KanndopHuja, CjeanroeHe Amepuuke [ipxase;
*MHcTuTyT 32 OHKONoryjy BojeoauHe, Ogerberbe natonornje, Cpemcka Kamenuua, Cpbuja;

*YHusep3uteT y HoBom Cagy, MeauumnHckn dakyntet, Hosu Cag, Cpbuja;

*Knunnuku yeHTap Bojsogue, LienTap 3a natonorujy u xuctonorujy, Hosu Cag, Cpbuja

CAMETAK

YBop Jlejommnocapkom nexuca (JICI) Bpno je pegak Tun Tymopa
MEHCa, a PasnvKyjy ce NoBpLIHW 1 Ay6OKM TiM.

Linm oBor papa je aa npukax<e Bpno pegak cnyyaj JICr.
Mpuka3 6onecHuka bonecHuik ce jaBuo 360r ,pactyher usopa
Ha NeHncy” n3rnega HerHdnaMmMpaHor aTepoma Ha Teny neHuca.
JopnaTtHe anjarHocTyKe npoueaype Hucy paheHe. AMOGYnaHTHO
je ypaheHa ekcuu3uja Tymopa 1 NpoMeHa nociaTa Ha NaToxmc-
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Tonowkwu nperneq (MXM), Kojum je noctaBbeHa anjarHo3a JICT.
Hucy KopuwheHe gpyre metofe neuyera, a nocne pefoBHNX
KOHTpOsa y TOKY 2,5 royHa Hema peumnansa 6onectu.
3akmyuak NospwHu JICI je n3y3eTHO PeTKO ypOonoLKo
oborberbe Koje Moxe 61TU U3neyeHo YKONMKO ce AWjarHOCTu-
Kyje y NoYeTHOM cTagujymy. 3a aunjarHo3y je Heonxogat MXT1.
KrbyuHe peun: TyMop neHuca; atTepom neHnca; Grbpom neHm-
Ca; NejoM1ocapKom neHmca
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Pediatric renal stone disease
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SUMMARY

Pediatric renal stone disease is manifested as nephro/urolithiasis (UL) and/or nephrocalcinosis (NC).
Compared to adults, UL in childhood is less common, and it is believed to be around 5% in industrialized
countries, while the incidence of NC is even lower except for critically ill premature infants, in whom it may
reach 64%. The formation of UL and NC is caused by increased concentrations of relevant solutes, and
their aggregations and adherence to renal tubule cells is facilitated by factors such as urine pH, inability
of natural crystallization inhibitors, stasis of urine, as well as renal tubule damage. UL is associated with
significant morbidity because of pain, susceptibility to urinary tract obstruction and infections, and the
necessity of surgical procedures. NC is usually asymptomatic but is frequently progressive, and leads to
chronic renal failure more often than UL. Although other imaging modalities can be used in the diagnosis
of renal stone disease, ultrasound has the least risk and is most cost-effective. The majority of cases of
UL and NC in children is of metabolic origin; thus, they are prone to recurrence and may cause chronic
renal damage. Therefore, they deserve, even after their initial presentation, a detailed metabolic evalua-
tion. Genetic source of renal stone disease is suspected in the following conditions: early onset, familial
prevalence, familial consanguinity, multiple or recurrent stones, and NC. For all UL/NC etiologies, early
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identification and personalized treatment of the basic disorder is of the utmost importance.
Keywords: nephrolithiasis; nephrocalcinosis; metabolic disorders; children; chronic renal failure

INTRODUCTION

Pediatric renal stone disease is manifested as
nephro/urolithiasis (UL) and/or nephrocalci-
nosis (NC). UL is characterized by stones that
may be found anywhere in the urinary tract,
including kidney and/or ureter or bladder,
while NC is defined as calcium salt deposition
in the renal parenchyma including the tubular
epithelium and interstitial renal tissue [1]. Both
UL and NC may be discovered in children of
all ages. Although other imaging modalities can
be used in the diagnosis of UL/NC, ultrasound
has the least risk and is the most cost-effective.
UL/NC is associated with significant morbid-
ity because of pain, susceptibility to urinary tract
infections, the necessity of surgical procedures,
and/or progression to chronic kidney failure.
The most cases of UL and NC in children are
of metabolic origin and are thus prone to re-
currence and may cause chronic renal damage.
Therefore, they deserve, even after their initial
presentation, a detailed metabolic evaluation.
There are important differences of UL and
NC in children compared to those in adults.
In this review article, the epidemiology, patho-
physiology, clinical manifestations, diagnosis,
and treatment of the pediatric renal stone dis-
ease are discussed. The most attention is paid
to the hypercalciuric renal stone diseases, as
these are more likely to present in childhood.

EPIDEMIOLOGY

Compared to adults, UL in childhood is less
common, and it is believed to be approximately
10% of that in adults, which is around 5% in
industrialized countries [2-6]. The infants
constitute up to one third of all pediatric UL
patients [3, 4]. Overall, reported incidence of
pediatric UL varies from 5.6 to 36 per 100,000
children and adolescents younger than 18
years [5, 6]. The differences in incidence rates
reported in children with UL reflect differenc-
es in genetic, geographic, and socioeconomic
background, but also depend on the design and
the time of the study [7]. Endemic UL is found
in Southeast Asia, the Middle East, India, and
Pakistan, while it is uncommon in children of
African descent. It is very likely that the high
consanguinity rate contributes to the higher in-
cidence of UL/NC among ethnic groups that
live in the Middle East and Asia. Additionally,
the endemic calculi observed in these parts of
the world are composed predominantly of am-
monium and uric acid, and seem to correlate
with dietary habits, malnutrition, urinary tract
infections, and hot climate. Epidemiology of
UL in the European population of the 19th
century is similar to that of the 20th century
population in Asia [8]. Changes that have oc-
curred in the socio-economic sphere, as well as
their consequences, primarily in dietary habits
(food rich in proteins and calories), have in-
fluenced the incidence, the site (decreased rate
of bladder stones) and chemical composition
of calculi (raising rate of calcium oxalate and
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calcium phosphate stones) [7]. As in adults, an increased
trend of UL incidence, the so-called “stone wave,” has also
been observed in children [9-15]. VanDervoort et al. [10]
demonstrated that pediatric UL increased almost five-fold
over the last decade in the United States. An increasing
incidence of UL may be explained at least partially by the
increasing rate of routine ultrasound examination in chil-
dren with nonspecific symptoms, as well as with specific
ones. As in adults, UL is more common in males than in
females, although there are some opposite findings [12,
16]. Pediatric UL morbidity is responsible for 1/685 pedi-
atric hospitalizations in the United States and for 2.5/1,000
pediatric hospitalizations in Croatia [11, 17].

The incidence of NC in children is even less known than
that of UL due to its typically asymptomatic course. Thus,
NC diagnosis is usually made accidentally by ultrasound
examination for other reasons. Due to the increasing appli-
cation of ultrasound in recent times, NC is more frequent
than previously revealed. NC epidemiology in neonates
is much better known than in older children, especially
in premature babies. It is all the greater if the gestational
age and birth body weight of the newborn is less and its
condition is more critical [18]. Jacinto et al. [19] reported
NC incidence of 64% in premature infants at a mean age
of 39.3 + 26.7 days of life. Infants with NC had shorter
gestations (28.2 + 1.8 vs. 31 + 1.4 weeks) and lighter birth
weights (924 £ 195 vs. 1,338 + 100 g) than those infants
without renal calcifications [19]. In another study, 26.6% of
79 infants born at less than 32 weeks’ gestation developed
NC [20]. Affected infants were significantly smaller (mean
birth weight 940 g) and significantly less mature (mean
gestation 26.9 weeks). Multivariate analysis showed that
the strongest clinical indicator of NC was the duration of
oxygen treatment. Infants who still required oxygen treat-
ment at 28 days of life had a 62% chance of developing
renal calcification [20]. Other predisposing factors for NC
in newborns are the use of diuretics (furosemide), cortico-
steroids, parenteral nutrition, and hypocitraturia.

PATHOPHYSIOLOGY

A primary event in the formation of UL and NC is the
increased concentration of relevant solutes (calcium phos-
phate, calcium oxalate, sodium urate, cystine, or other
substances) in urine above their saturation threshold due
to their increased rate of urinary excretion and/or a low
urine volume. The formation of crystals of the relevant
salts, their aggregations and adherence to the renal tubule
cells are also influenced by other factors such as urine pH,
inability of natural crystallization inhibitors (citrate, py-
rophosphate, sulfate, and magnesium), stasis of urine, as
well as renal tubule damage (due to urinary tract infections
or some drugs). Crystal binding to the surface of tubu-
lar cells is facilitated by a number of luminal membrane
molecules, including acidic fragment of nucleolin-related
protein, annexin-II, osteopontin, and hyaluronan, which
are exclusively expressed at the luminal surface of regener-
ating/(re)differentiating renal tubular cells [21].

Srp Arh Celok Lek. 2018 Mar-Apr;146(3-4):218-225

Calcium oxalate is the predominant constituent of at
least 75% renal calcifications in pediatrics as well as in
adults from industrialized countries [21]. However, the
initial role in their formation belongs to calcium phos-
phate crystals, which start forming apatite plaque (Randall
plaques) at the basement membrane of the thin loops of
Henle, location predisposed to urothelial erosion due to
the urine flux [22]. Aggregations of calcium oxalate crys-
tals at apatite plaques provide further stone formation at-
tached to the papillary tip of the kidney. It is considered
that calcium phosphate stones are developed from crystal
aggregates deposited at the tip of the Bellini ducts [21].

The kidney itself has a great role in renal stone diseases
in association with calcitropic hormones such as vitamin
D, and parathyroid hormone. The intrinsic renal calcium-
sensing receptor (CaSR) feedback system, the regulation of
paracellular calcium transport involving claudins, and new
paracrine regulators such as klotho, give kidney a crucial
position not only in modulation of calciuria but also of
calcium homeostasis [23]. Genetic disorders in any of these
systems may cause calcium nephropathy.

ETIOLOGY

As compared with the adult population, a higher propor-
tion of pediatric patients have a well-defined etiology of
renal stones. The etiology may be classified as metabolic,
infection-related, structural urinary anomalies causing ob-
struction, or idiopathic. Metabolic abnormalities account
for 25-96% of UL/NC, while urinary tract infection and
anatomical obstructive abnormalities account for 25% and
30%, respectively [24, 25]. Metabolic alterations include
hypercalciuria, hypocitraturia, hyperuricosuria, phospha-
turia with hypophosphatemia, distal renal tubular acido-
sis, idiopathic infantile hypercalcemia, Bartter and Dent
diseases, familial hypomagnesemia with hypercalciuria
and nephrocalcinosis, cystinuria, hyperoxaluria, and renal
hypouricemia [26-31]. Heritability has been one of the
strongest risks for UL/NC; 35-65% of affected patients will
have relatives with UL/NC, compared with 5-20% of those
without renal stone who have relatives with UL/NC [6, 27].
At least 30 genes have been shown to cause monogenic
UL/NC by autosomal-dominant, autosomal-recessive, or
X-linked transmission [28]. Polygenic disorders have also
a significant role in UL, such as idiopathic hypercalciuria,
but they are less cleared.

The study by Halbritter et al. [32], which included an
international cohort of 272 patients with UL/NC, has
shown that the percentage of monogenic cases was 11.4%
in adult and 20.8% in pediatric patient cohorts. Recessive
monogenic diseases typically manifest earlier in life than
dominant monogenic diseases [33]. In more than 40% of
the cases in the aforementioned study, the genetic diagno-
ses contributed a new aspect to the previously established
clinical diagnosis, suggesting practical implications, such
as avoiding vitamin D (CYP24A1), initiating audiometry
(ATP6V1B1), excluding the risk of recurrence in renal
transplants (CLCN5 or CLDN16), or pyridoxine sensitivity
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in the presence of AGXT allele (Gly170Arg [32]. Based on
the study results, Braun et al. [33] give recommendation for
clinicians to be aware of the genetic source of UL/NC in the
following conditions: early onset, familial prevalence, fa-
milial consanguinity, multiple or recurrent stones, and NC.

Hypercalciuria is the commonest metabolic abnormality
causing UL in children. It may be associated with increased,
decreased, or normal serum calcium levels (Tables 1-3).
Idiopathic hypercalciuria (IH) is defined by hypercalciuria,
normocalcemia, and the absence of diseases known to cause
increased urine calcium excretion. In children, hypercal-
ciuria is diagnosed if the urine calcium excretion is > 0.1
mmol (> 4 mg)/kg/day in at least two separate collections
of urine during 24 hours (24h). Adequate collection is esti-
mated via measuring 24h-urine creatinine of 0.1-0.2 mmol/
kg/24h. In situations where 24h-urine collection is not
possible, random urine measurements are implemented,
using spot urine ratio of the calcium and creatinine and

Peco-Antic A.

comparing it with its age-related reference values (Table 4)
[34]. Pathogenesis of TH is very complex and many poten-
tial factors can be involved, such as polymorphisms of the
gene coding for proteins regulating tubular phosphate and
calcium reabsorption [vitamin D receptor (VDR), SLC34A1,
SLC34A4, CLDN14, and CaSR] and those responsible for
proteins preventing calcium salt precipitation (CaSR, MGP,
OPN, PLAU, and UMOD) or gene coding for a water chan-
nel in the proximal tubule (AQP1) [35]. Furthermore, in
families with an autosomal dominant mode of IH, inheri-
tance connection between IH and loci on chromosome
1q23.3-q24, which contains the human soluble adenylyl
cyclase gene, chromosome 12q12-q14, which contains the
VDR gene and chromosome 9q33.2-q34.2, were established
[27]. Environmental factors may also significantly affect
renal stone formation. Nutrient intake may change urine
composition, but may also influence gene expression by
epigenetic mechanisms [35].

Table 1. Hereditary diseases associated with hypercalcemia and hypercalciuria (modified [27])

Mode of Chromosomal
Disorder Clinical feature . - Gene product location of Comment
inheritance
the gene
menin 11913
FIHP Familial isolated parathyroid tumors A-r/A-d parafibromin 1931.2 PTH increased
CaSR 3921.1
Parathyroid hyperplasia and/or
MEN1 tumors associated with pituitary and Ad menin 1113 PTH increased
pancreaticoduodenal neuro-endocrine
tumors
MEN2a Parathyroid tumors with medullary thyroid Ad ret 10q11.2 PTH increased
cancer and pheochromocytoma
HPT-JT Parathyrmd tumors with ossifying fibromas A-d parafibromin 1931.2 PTH increased
of the jaw
IHH Idiopathic hypercalcemia with Ar CYP24A1 PTH decreased
hypercalciuria
Hypophosphatemic NPT2a/SLC34A1
YPOPHOspha Renal phosphate leak, hypophosphatemia, solute carrier family 34 1,25(0H),D.
nephrolithiasis/ N O : A-d/A-r : 5935 ! 23
. hypercalciuria urolithiasis, osteoporosis (sodium phosphate), increased
osteoporosis mermber 1

A-d - autosomal dominant; A-r — autosomal recessive; FIHP — familial isolated hyperparathyroidism; MEN — multiple endocrine neoplasia; HPT-JT -
hyperparathyroidism - jaw tumor syndrome; IHH - idiopathic hypercalcemia with hypercalciuria; CaSR - calcium-sensing receptor; NPT2c/a - sodium-phosphate

co-transporter type 2c/a; PTH - parathyroid hormone

Table 2. Hereditary diseases associated with hypocalcemia and hypercalciuria

Mode of Chromosomal
Disorder Clinical feature . . Gene product | location of the Comment
inheritance
gene
ADHH Hypocalcemia, hyperphosphatemla, A-d CaSR 3g21.1 PTH low — normal
hypomagnesemia range
FHHNC Familial hypomagnesemia with hypercalciuria A-r PCLN1/CLDN16 3928 PTH raised
and nephrocalcinosis
FHHNC Familial hypomagnesemia with hypercalciuria A-r CLDN19 1p34.2 PTH raised
and nephrocalcinosis with ocular abnormalities
FIH Hypoparathyroidism, familial isolated A-d GCM2 6p24.2 PTH low
APECED Autoimmune polyendocrinopathy candidiasis Acr AIRE PTH low
ectodermal dystrophy
FIH, recessive | Hypoparathyroidism, autosomal recessive A-r 11p153 PTH PTH low
FIH, x-linked | Hypoparathyroidism, familial isolated —x linked X-r GCM2 Xq26-q27 PTH low
FIH, dominant | Hypoparathyroidism, autosomal dominant A-d PTH 11p153 PTH low

A-d - autosomal dominant; A-r — autosomal recessive; X-r — X-linked recessive; ADHH — autosomal dominant hypocalcemia with hypercalciuria; FHHNC - familial
hypomagnesemia with hypercalciuria and nephrocalcinosis; FIH — familial isolated hypoparathyroidism; APECED - autoimmune polyendocrinopathy candidiasis
ectodermal dystrophy; AIRE — autoimmune regulator; CaSR - calcium-sensing receptor; PCLN1 - paracellin; CLDN16/19 - claudin 16/19; PTH - parathyroid

hormone
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Table 3. Hereditary diseases associated with normocalcemia and hypercalciuria (modified [27])

Mode of Chromosomal
Disorder Clinical feature . . Gene product location of the Comment
inheritance
gene
SACR 1923.3-q24 Hypercalciuria
IH Idiopathic hypercalciuria AD VDR 12q12-q14 nngr)nocalcemié
? 9933.2-q34.2

Bartter syndrome characterized by hypokalemic alkalosis, renal salt wasting that may lead to hypotension, hyperreninemic
hyperaldosteronism, increased urinary prostaglandin excretion
Typel + Hypercalciuria with nephrocalcinosis A-r SLC12A1/NKCC2 15915-g21.1 Neonatal
Typelll + Hypercalciuria with nephrocalcinosis A-r KCNJ1/ROMK 11924 Neonatal

+ Hypercalciuria with nephrocalcinosis + )
Type v sensoneural deafness + CRF A BSND/CLCNKB 1p31,1p36
TypeV + Hypercaluu.na with nephrocalcinosis A-d CASR 3g21.1

+hypocalcemia
Type VI + Dent X-r CLCN5 Xp11.22

Hypercalciuria,
Dent’s disease | Phosphaturia, Hypophosphatemia, low X-r CICN5 Xp11.22

molecular weight proteinuria, CRF

Psychomotor retardation,
Lowe's Fancony syndrome, Hypercalciuria,

Phosphaturia, X-r OCRL1 Xq25
syndrome . -

Megalin deficiency,

Congenital cataract

Lo . NPT2c/SLC34A3
HHRH Eyp:rggﬁ?grfi\:temlc rickets with A-r solute carrier family 34 9934
P (sodium phosphate)

Hypercalciuria,
dRTA A-d Hypocitraturia, A-d SLC4A1/kAE1 17921.31

Hypokalemia, rickets
sensorineural yp o A-r ATP6B1/ATP6V1B1 2p13

Hypokalemia, rickets
deafness .

Hearing loss
dRTA with Hypercalciuria,
preserved Hypocitraturia, A-r ATP6N1B/ATP6VOA4 7q34
hearing Hypokalemia, rickets

A-d - autosomal dominant; A-r — autosomal recessive; X-r — X-linked recessive; HHRH - hereditary hypophosphatemic rickets with hypercalciuria; dRTA - distal renal
tubular acidosis; SAC — human soluble adenylyl cyclase; VDR - vitamin D receptor; CaSR - calcium-sensing receptor; SLC12A1 - solute carrier family 12, member

1; NKCC2 - sodium-potassium-chloride co-transporter 2; KCNJ1 - potassium channel, inwardly rectifying, subfamily J, member 1; ROMK - renal outer medullary
potassium channel; CLCNKB - chloride channel Kb; BSND - barttin; CLCN5 - chloride channel 5; OCRL1 - oculo-cerebro-renal syndrome of Lowe 1; NPT2c/a -
sodium-phosphate co-transporter type 2c/a; SLC34A1/3 - solute carrier family 34, member 1/3; SLC4A1 - solute carrier family 4, member 1; kAE1 - kidney anion
exchanger 1; ATP6B1 — ATPase, H+ transporting (vacuolar proton pump), V1 subunit B1; ATP6N1B — ATPase, H+ transporting, lysosomal VO subunit a4

CLINICAL MANIFESTATION

Unlike adults and adolescents, only 10-14% of children
with UL have classic renal colic [17, 34, 36]. Exceptionally,
UL in children may be manifested by signs and symptoms
of post renal acute kidney injury due to urethral or ureteral
obstruction of both or single functioning kidney [37]. In-
stead, microscopic or macroscopic hematuria, flank or ab-
dominal pain, as well as recurrent urinary tract infection,
are predominant clinical presentations of UL in children
[16]. Hematuria may precede noticeable UL for some time.
Recurrent urinary tract infection or unexplained sterile py-
uria in young children should arouse suspicion of UL. The
recurrence rate of UL may be as high as 50% at five years
[27]. In addition, signs and symptoms of lower urinary
tract dysfunction, such as nocturnal enuresis and/or diur-
nal incontinence, suprapubic or urethral pain may be found
in about 10% of children with UL [7]. Finally, 10-25%
of young children have no symptoms of UL, which then
may be discovered as an incidental finding during abdomi-
nal ultrasound imaging for any other reason [7, 34, 38].
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Nephrocalcinosis is usually asymptomatic or occult
symptomatic and is diagnosed incidentally during the
search for causes of hematuria, abdominal pains, or sterile
leukocyturia. NC is often progressive, and more often than
UL leads to chronic renal failure [28, 31, 34, 38].

DIAGNOSTIC EXAMINATION

Given the complexity of children’s UL/NC and especially
its predominant metabolic hereditary etiology, it is advised,
as the best solution, to perform the systemic diagnostic
evaluation and personalized treatment in the Center for
Pediatric Renal Stone Disease, as it is practiced in some
Western countries [36]. System diagnostic evaluation in-
cludes a detailed medical history, careful and complete
physical examination, followed by imaging studies and spe-
cific blood and urine analyses. In medical history, special
attention should be given to information on family renal
stones, hematuria, renal failure, but also on diet habits, flu-
id intake, medications, vitamin and mineral supplements,
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Table 4. Normal values of solute for 24 hour urine collection, or for spot urine samples: creatinine ratios (solute/creatinine) (modified [34])

The age-specific Ratio of solute to creatinine
parameter values mmol/mmol mg/mg Comments
Calcium < 0.1 mmol (<_4 mg)/kg/24h. )

After meals with milk, excretion increases up to 40%.
< 12 months <2 0.81
1-3 years <15 0.53
3-5years <11 0.39
5-7 years <08 0.28
> 7 years <0.6 0.21

< 0.5 mmol (< 45 mg)/1.73 m?
Oxalates For primary hyperoxaluria types | and Il also examine urinary glycolate, L-glycerol

and oxalate in plasma
0-6 months < 325-360 288-260
7-24 months <132-174 110-139
2-5 years <98-101 80
5-14 years <70-82 60-65
> 16 years <40 32

> 1.9 mmol (365 mg)/1.73 m? (M); > 1.6 mmol (310 mg)/1.73 m?2 (F)
Citrate a/9 > 180 mg (94 umol/g (8.84 mmol) creatinine

Decreased: RTA, premature infants, hypokalemia, renal transplantation
0-5 years >0.25 0.42
> 5 years >0.15 0.25

. 2
Magnesium 063 2013 Tyereiomo data for hidhen < 3 years ol
Phosphates TmP/GFR
< 3 months < 3.3 mmol/I
< 6 months < 2.6 mmol/I
2-15 years < 2.44 mmol/I
Sodium < 3 mmol/kg/24h
Potassium > 3 mmol/kg/24h
Age > 2 years )
Acidum uricum < 0'56. mg/dI (33 umol/ l)./ GFR ;gLsemr? c(fnlgdr::ar:?:\);:jr? ;‘jéﬁg;htf?;;iassnrggdg?ézgoTcTi(I)tlj)::g/jgl;/ears old
(ratio X serum creatinine)

Xanthine 30-90 pg (20-60 pmol)/24h
Cystine <60 mg (0.5 mmol)/1.73 m?/24h | < 10 years < 55 umol (13 mg)/1.73 m? > 10 years < 200 (48 mg)/1.73 m?

GFR - glomerular filtration rate; TmP/GFR - tubular maximum reabsorption rate of phosphate to glomerular filtration rate

immobilization, chronic bowel diseases, and, of course,
on urological anomalies and urinary tract infections [34].

Diagnostic imaging should start with an ultrasound ex-
amination, which is widely available, non-invasive, without
ionizing radiation, and very useful for detecting kidney
stones, obstructive anomalies, and other aspects of the uri-
nary tract anatomy [34]. Usually, renal ultrasound is the
only method required, but for detection of small stones or
stones in the ureter, computed tomography (CT) is more
sensitive than ultrasound. Conventional radiography, with
or without contrast (plain X-ray) may replace CT in infants
and young children as it does not require sedation and
gives off less ionizing radiation. However, radiolucent uric
acid stones cannot be visualized by conventional radiog-
raphy while struvite (magnesium ammonium phosphate),
cystine stones, and stones composed of some drugs (ceftri-
axone) can be difficult to detect from the surrounding tis-
sue. For diagnosing NC in children, high-resolution renal
ultrasound is the optimal method due to its high sensitivity
(96%), and very good specificity (85%) [39].

A complete analysis of the first morning urine is es-
sential in diagnosing UL/NC. By microscopic urine ex-

amination it is possible to differentiate glomerular from
non-glomerular hematuria, to diagnose crystals (e.g. hex-
agonal cystine crystals, orange-brown 2,8-dihydroxyad-
enine), to notice leucocytes and bacteria. Urine pH (done
by a glass electrode or by pH paper), urine-specific gravity
or osmolality, urine protein and glucose are part of the
routine examination of urine. It is important to note that
the results of urinalysis are credible only in the absence of
urinary tract infection. Therefore, urine culture is checked
prior to the chemical urine analysis, which includes mea-
surements of creatinine, calcium, uric acid, oxalic acid,
phosphate, magnesium, and citrate. Cystine is examined
by nitroprusside test or by amino acid chromatography.
Preferably, it should be done for 24 hours, but when this
is unavailable, it can be replaced by the spot urine ratio
of the test substance and creatinine (Table 4). All patients
should also be examined for serum calcium, phosphorus,
magnesium, uric acid, alkaline phosphatase, pH, bicarbon-
ate, and creatinine. In patients with hypercalciuria, it is
advised to do blood analyses for the parathyroid hormone,
vitamin D metabolites, and vitamin A. For the diagnosis
of primary hyperoxaluria, it is required to measure plasma
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and urine oxalate, and glycolate and L-glycerate in urine.
Determining intestinal oxalate absorption and stool Oxa-
lobacter formigenes colonization is preferable for secondary
hyperoxaluria. Finally, genetic tests are required to confirm
the clinical diagnosis and are very useful for personalized
treatment and preventive strategy [27-33].

THERAPY

In cases of acute renal colic, pain is usually very intense
due to the irritation of receptors during dilatation of the
urinary system and release of pain mediators through to
local irritation and swelling of the wall of the renal pelvis
or ureter. The use of nonsteroidal antiinflammatory drugs
may be indicated as the first choice. Renal stone expulsive
treatment may be managed with open surgery, extracorpo-
real shock wave lithotripsy, laparoscopic or robot-assisted
uretero-pyelolithotomy, percutaneous nephrolithotomy;,
rigid and/or flexible ureteroscopy and medical expulsive
treatment (MET) [40]. Choice of treatment for a specific
patient is determined based on the renal stone location,
its size and composition, urinary system anatomy, as well
as available technology, cost of the treatment, experience
of the physician, and preferences of both the physician
and the patient’s parents [40]. Alpha-blockers and calcium
channel blockers have been found to be more effective
and successful for MET than other drugs (antimuscarinic
drugs, phosphodiesterase type-5 inhibitors and steroids)
[40]. Both of these eliminate or alleviate uncoordinated
contractions induced by the stone and do not affect the
normal peristalsis of the ureter. MET may be useful for
small stones (5-10 mm) within the distal part of ureter,
and are usually applied after the extracorporeal shock wave
lithotripsy treatment.

Non-pharmacological measures are still the initial and
basic treatment and preventive measures [38]. These in-
clude an increase in urine output and crystallization in-
hibitors, and the setting of optimal urine pH. Increasing
the intake of fluids (= 3 1/m? of body surface area) pro-
vides urine output > 1 ml/kg/h [38]. Reduced intake of
table salt (NaCl) and increased potassium intake should
maintain the Na/K ratio in urine to < 2.5 [38]. It should
not reduce calcium intake below the age-recommended
dose (800 mg/day for pre-school and 1,300 mg/day for
school age) because of the increased risk for osteopenia
and hyperoxaluria. It is also advised to reduce the intake
of animal protein. The intake of phytate and magnesium
should increase, while the intake of sucrose, fructose, and
high doses of vitamin C should be reduced [38].

Pharmacological measures are specific regarding the
etiology of UL/NC. For hypercalciuria and/or hypoci-
traturia, it is advised to give K citrate (0.5-1.5 mEq or
0.1-0.15 g / kg of body weight per day divided into two or
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three doses each), which is metabolized to bicarbonate in
the liver, thus reducing intratubular citrate reabsorption
and therefore increasing urinary citrate excretion. Citrate
forms a complex with calcium, reducing precipitation of
calcium with other substances such as oxalate. Thiazides
(hydrochlorothiazide 1-2 mg/kg/day divided into one to
two doses) with or without amiloride also decrease cal-
cium urine excretion [38]. In patients with dominant hy-
pocalcemia, hyperphosphatemia, and hypercalciuria due
to a gain-of-function CaSR mutation, vitamin D is not
indicated as it worsens hypercalcemia and hypercalciuria.
For hypercalciuria + phosphaturia, phosphates are given.
Treatment options for the CYP24A 1 mutation disorders
include avoidance of vitamin D supplementation, sunlight
exposure, and tanning beds, along with high water intake,
but treatment with the cytochrome inhibitor ketoconazole
may be beneficial in severely affected patients [41, 42].

For primary hyperoxaluria type I, in addition to large
water intake (> 3 1/m?/day), citrate or orthophosphate,
vitamin B, (5-20 mg/kg/day) is given, which in about
30% of patients (those with a distinct allele — Gly170Arg)
may enhance the reduced activity of alanine/glyoxylate
aminotransferase (AGT), thus reducing hyperoxaluria. In
others, hepatic AGT activity should be restored by liver
transplantation. Sequential liver-kidney or liver combined
with kidney transplantation is performed in patients with
advanced stages of chronic kidney failure. In secondary
(absorptive) hyperoxaluria, it is necessary to treat the
primary gastrointestinal disease, to reduce the intake of
oxalate in the food, increase the intake of calcium (to bind
fatty acids, thereby preventing the intestinal absorption of
oxalate), with potassium citrate and probiotics.

Hyperuricosuria is treated with alkalinization of urine
(by potassium citrate), dietary purine restriction, and, if
needed, allopurinol can be added.

In patients with cystinuria, urine pH should be kept
between 7.0 and 7.5 by potassium citrate and bicarbonate,
in addition to abundant rehydration. Specific drugs for
cystinuria are tiopronin, D-penicillamine and captopril,
which cleave cystine into two cysteine-disulfide moieties
that are 50-times more soluble than cystine. However, care
must be taken of their side effects.

In distal renal acidosis, treatment of acidosis by potas-
sium citrate and bicarbonate is the cornerstone of therapy.

CONCLUSION

UL/NC in children is a very important problem due to its
complications and possibility to cause chronic renal failure.
Every child with renal stone should undergo the diagnostic
evaluation. For all UL/NC etiologies, early identification
and personalized treatment of the basic disorder is of the
utmost importance.
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O6omera ca bybperkHMM Kamerem Kopa, aeue

Amupa Mevo-AHTuh
bonHuua,Bel Medic", beorpag, Cpbuja

CAMETAK

BybpexHo Kametrbe Kog AeLie ce MCNosbaBa Kao NOCTOjakbe Ka-
MeHunhn y 6y6pe3rima n yprHapHUM nyTeBUMa — yponuTmhjasa
(Y1), unn Kao KanumduKaLwmja 6yopexxHor napeHxmuma — Hedpo-
kanumHo3a (HK). Y/1 kop peLe je peha y ogHocy Ha ogpacie 1 u3-
HOCV 0KO 5% Y MHAYCTPUjCKM 3embaMa, a HK je jow peha, ocum
KO KpUTNYHO 6ONIECHUX MPeMaTypyca, Ko KOjux Moxe focTuhn
yak 64%. Gopmupatrbe YJ1 1 HK cy ycnosmeHn noBehaHoM KoH-
LIeHTPaLIMjOM CONM Y YPUHY, a FIX0Ba arperaLyja 1 agxepeHuuja
3a 6ybpexHe Tybyncke henuje je onakiwaHa GpakToprima Kao LUTo
cy pH ypuHa, cnabocTt NpupogHUX MHXMOUTOPa KprcTanmsauuje,
cTa3a ypuHa n owTeherba Tybyna. Y1 npatv 3HauajaH mopbuan-
TeT 360r 6011083, NOAJIOKHOCTY ONCTPYKLUjU 1 HEKLUjK ypu-
HapHOT TpaKTa 1 YeCTnx NoTpeba 3a XUPYpPLUKAM UHTEPBEHLMja-
Ma. HK je 061yHO acmnToMaTcKa, anu je YecTo NporpecyBHa 1

Srp Arh Celok Lek. 2018 Mar-Apr;146(3-4):218-225

MHoro yelwhe op YJ1 n3asuBa XpoHUuHy 6ybpexHy cnaboct. Y u
HK ce anjarHoCcTuKyjy nprMeHOM pasnmumnTMx UCNUTUBaHa Koja
Aajy CIVIKY YPUHAPHOT TPaKTa, a YNTpa3By4YHO NCMUTVBatLE je
HajMatbe pU3KYHO 1 Hajucnnambusyje. Y BehuHu cnyyajesa Y/ v
HK cy meTabonuukor nopekna Te cy CKNIOH/ MOHOBHOM jaBJbatby
1 XpoHnyHoM owTeherby bybpera. 360r Tora OHU 3acnyXyjy,
Yak 1 Npw NpBOj NojaBK, Aa Ce AeTasbHO UCMUTA Y3POK HIXOBOT
HacTaHKa. Ha reHeTnuKkm y3pok Kankynose u HK tpeba nomuc-
nnTn y cnegehim oKonHOCTUMa: paHa nojasa, GamunmjapHo
onTepehere 6y6pexxHM 601eCTMMa, KOHCAHTBUHITET, BULLE
KanKynyca uim tb1MxoBO NoHaB/bakbe 1 npucyctso HK. 3a cee
TMnoBe OybpexHOr Kametba BEOMa je BaxHa paHa iujarHo3a u
nepcoHasnHa Tepanvija OCHOBHe bonecTu.

KmbyuHe peun: Hedponntunjasa; HedpokanymHosa; metabo-
nMyKe 6onecty; feLia; XPOHUYHa bybpexxHa nHcyduLmjeHLmja
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Encu UHramnc (1864-1917) n bonHuue WKOTCKUX
»eHa y Cpbuju y Benukom party - 1. peo

Cnaswua Monosuh-Oununosuh
Cekupija 3a nctopujy meguumHe Cprickor nekapckor apywsa, beorpag, Cpbuja

CAMXETAK

Bect o Benukum nobepama xepojcke a mane Cpbuje y lMpBom CBETCKOM paTy NMpoLwmvpunia ce Haganeko.
MpaheHa anenom cprckyx NocnaHCcTea 1 cprckor LipeHor KpcTa, nomoh je npuctr3ana ca cBUX cTpaHa.
lMpBe MeguLMHCKe MUCKje 1 caHUTETCKa 1 Apyra nomoh aowna je 3 Pycuje. Cnepune cy MeanLMHCKe
mucuje 13 Bennke bputanuje, OpaHuycke, puke, XonaHayje, faHcke, LLBajuapcke, Amepuke... Matepujan-
Ha nomoh 1 nojeanHum cturnm cy u3 Morbcke, KaHape, Ayctpanuje, Hosor 3enanpa, Vipcke, HopBeluke,
WHpavje, JanaHa, ErunTa, Jy>kHe AMepuke 1 fpyrux 3emarba. VIckpeHn npujaterby Cpnckor Hapoda cy
dopmmpanu pasHe poHpoBe Noa okpubem LipBeHor Kpcta n apyrux yapyxeta. Centembpa 1914. dop-
mupaH je Cpncku noTnopHy GoHA y JToHoHY, a HoBeMbpa ncTe roamHe y LLIKOTCKoj je ocHoBaHa npBa
jeanHuua bonHuLe WKOTCKUX »KeHa 3a CyX0y Yy MHOCTPaHCTBY.

Linm oBor papa je 6vo ga Bpatimo ceharbe Ha bonHuLe WwKoTckux xeHa y Cpbuju n ca Cpbrima y Toky Mpsor
cBeTcKor pata. OHe y UCTopMjy CPRCKOT HapOAa 3ay3MMajy mocebHO mecTo. Hactane cy uHumjaTvieom Ap Encu
Mog UHranc (1864-1917), nekapke, xmpypra, 6opLia 3a )eHcka npasa, a nogpLukom LLkotcke pegepauyje
cndpaxeTCcKX ApyLuTaBa. ICKIbyunBo y cacTaBy xeHa, bonHuLe WKOTCKMX XeHa Cy cBojuMm yuyeluhiem y paty
BENMKIM AENIOM JOTPYHENE POAHO]j U MPOdeCOHaNHOj PaBHOMPaBHOCTM, MOCEGHO y 06M1acTyi MeauLIHE.
MHorv cTaBoBu capallibuLie MPOM3NLLAK Cy 3axBasbyjyhin reHepaLmjv NpBX IeKapKky, Koje cy ce nsbopune
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3a paBHONPaBHOCT Npw 1360opy 1 obassbatby Mpodecyje Nekapa, Kako y MUPY Tako 1y party.
KrmbyuHe peun: MpBu cBeTckmM paT; BonHuue WKoTckmx xeHa; LLikotcka; Cpbuja; MHrnmc E.

yBOJ,

Henocpenno nocne noyerka IIpsor cBeTckor
paTa npBe MeIMIMHCKe MICHje M CAaHUTeCKa
u fpyra nomoh poma je us Pycuje, a yopso
n3 Benuke bpurannje, ®pannycke, [puke, Xo-
nanpymje, [lancke, llIBajiapcke, Amepuke... Ma-
TepujaaHa MoMoh U MojeNMHIN CTUITIA CY U3
Iomcke, Kanage, Aycrpanuje, Hosor 3enanpa,
Wpcke, Hopseuike, VInauje, Janana, Erumnra,
JyxHe AMepuKe u gpyrux semama. Vickpenn
IpyjaTe/by CPIICKOT Hapofia ¢y GopMupanu
pasHe oHpoBe 1oz okpusbeM LIpBeHor KpcTa
U Opyrux yapyxema. Centem6bpa 1914. ¢pop-
MupaH je Cpricku notnopau ¢onx y Jlonzony,
a HoBeM6pa ncte roayHe y IIIkoTcKoj je ocHO-
BaHa IIpBa jefiuHuIa bomHNIle IKOTCKMX SKeHa
3a Cy>k0y Y MHOCTPaHCTBY.

Kpaj 19. n moueraxk 20. Beka 610 je y 3HaKy
JKeHCKe 60p6e 3a paBHOIIPABHOCT M eMaHIN-
manujy, Koja je JoIpyHesa OCHYBabY OpOjHIX
JKEHCKVX JIpYLITaBa Koja Cy OKYI/basia KeHe U3
CBUX C7I0jeBa OPUTAHCKOT IPYIITBA, pasimidm-
TOT 06pa3oBamba ay U BePCKOT ONpefierberba.
Meby cudpakerknmama nspBajana ce ap Emcn
Wurnuc (Dr. Elsie Maud Inglis, 1864-1917),
IIKOTCKa JIeKapKa, Koja he nrpary BaskHy ynory
Y PaHUM TOfMHaMa JielloBamba CHpaXkKeTCKOT
ApywTBa. Youu Benukor para ap Encu Vn-
IJINC je TIOCTaB/beHa 3a 3anobefHuKa Illector
eAMHOYpLIKOT JOOPOBO/BAYKOT OfpeNa, a yOPp30
u KoMaHflaHTa JKeHCKOT pe3epBHOT CaHUTET-
CKOT ofipefia.

LInm oBor paga je 610 fa M3Hece HOBe
YMIbeHNIIE, /]a CTaKHe 3Havaj 1 BpaTu cehame
Ha bomHuie mxoTckux xeHa y Cpbuju u ca
Cp6uma y Toky IIpBOr cBeTCKOT paTa 1 Io-
ce6HO Ha BUXOBOT OcHNMBava fip Encu Murmc.

AP ENCU MO UHINNC

Hp Encu Vnrnuc, jegHa o MMOHMpPa IKOTCKe
MeJMIIMHe, y4yecTBoBaa je y pany llIkorcke
denepanyje sxeHa cudpaxeTKnba, I1e je 13a-
6pana 3a moyacHor cekperapa. Ha noderxy Be-
JIMKOT para Ap VIurmic ocauBa bonuuiry mkot-
CKUX >KeHa 3a CIIyX0y y uHocTpaHcTBy (The
Scottish Women’s Hospitals for foreign service).
OcHuBamweM 14 601HMIIA KOje CY IIpaTue pa-
Tumra nene Espone, og ®pannycke, Manre,
benruje, Cp6uje, Pycuje u Pymynunje, ymna je
He caMo y ucTopujy MepunyuHe seh n y ana-
e onmrte uctopuje. Of YKymHor 6poja, fieceT
DbonHuIa MKOTCKMX >KeHa je 61710 HaMeleHO
3a MoMoh CpIICKOM Hapopy, 4eTnpy 60MHNIIe
pamue cy y Cpbuju, Tpy 60mHMIIE CY eoBae
Ha ComyHckoM (pOHTY, 1O jefHa 60THMIIA Ha
PyckoMm ¢pouty n Job6pynu, Ha Kopsuiy u
Cananutey, y @paniyckoj (Cnuka 1).

Hp Encu Mop VHrnuc, nekapka u XUpypr,
Ipe paTa je 06aB/basa Jy>KHOCT IIOYaCHOT Ce-
kpetapa IlIkoTtcke denepannje xxeHa cudpa-
KEeTKMIba, Koja he je mogpxaru y ocHUBamy
DomHuIe MKOTCKMX JkeHa. bura je To 6omHMIa
MICK/bYYMBO Y )KEHCKOM CaCTaBy: Ca JIeKapKaMma,
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Cnuka 1. Ip Encn Mog UHrnuc (1864-1917)
Figure 1. Dr. Elsie Maud Inglis (1864-1917)

XMPYp3¥Ma, MHTEPHUCTIMA, eNNeMIOI031IMa, MUKPO-
611071031Ma, pafiY0/I031IMa, CAHUTAPHUM MHCIIEKTOPUMA,
MeVILIMHCKMM CecTpaMa, O0THuYapKaMa, aiMVHICTPaTo-
p¥Ma, IpeBOAYOLIIMA, )KeHaMa Bo3ayyMa aMOy/IaHTHUX
KOJIa, KyBapuiiama UTH. Y cactaBy bomHMIIa IIKOTCKMX
>KeHa 6uite cy bputanke, lllkotnanhanke, Vpkume, Ayc-
Tpanujanke, Kanahanke, AMepukanke, HoBosenanhanxe,
a 6uro je u 6puTaHCKMX NofaHua u3 Vunuje.

Hp VIurnuc je opranusoBana npoMonujy bonnuna
IIKOTCKUX JKeHa, ITa Tako je Ketnun Bypk (Miss Kathleen
Burke) nponena mucujy no Amepuxe u Kanape, 1ok je
Enusaber A6ot (Mrs. Elizabeth Abbott) oTnyToBana 3a
Wupujy, Aycrpanujy u Hosu 3enann. Iogpuka u momoh
IIpUCTH3alIe Cy ca cBux crpaHa. Oprannsaunjy bomxune
IIKOTCKMX JKeHa IIPey3e/nn Cy KOMUTETH, IIPBY Ca CeVIII-
teM y Enun6ypry, kome he ce y6p3o npuapyxutu HoBo-
ocHoBaHM KoMmutetn y JIonznony, I'masrosy, Mandecrepy,
JIusepmyny, bupmunremy u Berncy.

Ip Ency Murmuc, lkornanhanka, pohena je 16. aBryc-
Ta 1864, y Hajun-Tony, jenHoj of Hajmenmux cTaHnLa y
nopHOXjy Xumarnaja, y iaguju. Oppacra je Ha TacManujn
(Aycrpanuja), IKOJIOBaIa ce M IOCTaNa JIeKap ¥ XUpypr
y lIkoTckoj. JIntenny 3a nexapa Encu Murmuc je mobnma
4. aBrycra 1892, y Enun6ypry na KpaseBckom Kornerty 3a
nekape u xupypre (The Royal College of Physicians and
Surgeons) v Ha QakynTeTy 3a TeKape u xupypre y [ltasroBy
(The Faculty of Physicians and Surgeons). Jlekapcky Ka-
pujepy 3amodera je y HOBOj O0HMIM 3a xeHe ,EnmnsabeT
Teper Aunepcon, anu ybp3o je n3abpaHa 3a npegaBada
3a TMHEKOJIOTMjy Ha MeuIMHCKOM (GaKyITeTy 3a XKeHe
y Enun6ypry.

Op Ency MHIne, ocHMBaY 1 ,,IIOKpeTaukyu Ayx  boi-
HMIJA MIKOTCKYMX >KeHa mypoM Esporne, moma je y Cpoujy
anpuia 1915 (Cnuka 2), y momoh sp Eneonop Conro un
ITpBoj jenunuim y Kparyjesny. OcHoBasna je 6onHuie y
BaspeBy, MnapieHoBLy 1 JlasapeBlly, a OKyIanujoM ofomia
fla ce IOBYYe M OCTasIa /ja HeTyje IPeKO XWbaJy ParmbeHMKa
u 60TIeCHNKa Y KpyIIeBadkoj 6omany ,,1lap Jlasap®.
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Cnuka 2. bonHunua WKoTCKUX xeHa Ha nyTy 3a Cpbujy
Figure 2. The Scottish Women’s Hospital on its Way to Serbia

ITo moBparTKy y JOMOBVHY IIPOMOBYCAIa je CPIICKY 6op-
6y 3a ocmo6ohemwe npocnaBoM Buposnana, opranusosana
je HOBY 60mHu1Y, Koja he npaturtu ITpBy cprcky no6po-
BOJbAuYKy AMBM3UjY Ha Pyckom ¢pponty u Hobpyuu. [Ip
Murnnc je nocetuna bonunny mkorckux »xeHa Ha Kop-
3uny U O6MIa 3a0BO/bHA OPraHU3aLVjOM Y YCIEUTHIM
IenoBameM OOMHuUIle y Ajaunjy.

Homnackom y Cp6ujy, np Murmuc je paguna y Kparyje-
BIIY, Ifie je PyKOBOJAV/Ia CBUM eNMAeMUONOLIKIM OOTHY-
IjaMa, Koje je oHa objenuHuia y jenny. [Jp XaunHCOH jy je
IIOCTaBWIA 3a YIIpaBHULY 60/HuIle Y BabeBy, ip Makrpe-
rop 3a pykoBopuola 6onHune y Mnagenosny, a gp Xon-
Bej 3a ympaBHMLY 60onHute y Jlazapesuy. Ha taj Haunn
odpopmbeHe cy YyeTupu eduxacHe bonHnie MKOTCKNX
KeHa y Cpoujn.

Cpricka Bnaja je gana gp VIHrmnc mponycHuny 3a
6ecrIaTHY BOXIbY CPIICKMM >Kele3HmIjama. OHa je cMa-
Tpasa fia je 6uia ,u3yseTHo cpehHa“ ITO je MoYacTBOBaHa
TAaKBYM YMHOM, jep je Y)KuBaja y IyTOBamkMMa INPOM
Cp6mnje, xoja cy joj omoryhmuna a 60/be yosHa u seM/py
U BbeHe MHTEepeCaHTHe /byfe. A CYIITUHA PaJOCTU OP
Wurnumc y To BpeMe 6ua je meHa ce Beha /by6as mpema
Cpbuma.

»p VIrmc je cturna y Cpoujy xag cy 3apasa u Bpyhuia
Beh ckopo 6usie oy KOHTPOIOM, a Ipef; ’hOM Ce Hajla-
3MJI0 JYTO TOIUIO ¥ MUPHO eTo. Tpebano je BuaeTu gp
Murnuc Tor nera. Ibena mucma us Cp6uje cy 6ma npe-
ITyHa Be/mMKor ontnmusma. O cBeMy je mucana cpuem. Y
EHrneckoj je ocTaBmia 3a cO60M OfIMYHY OpraHU3aLujy
Y CBaKOM Ofie/bKY ca )KeHaMa ITyHVM eHTYy3uja3ma. Hosan
U IOHalVje Cy IpUCTHU3ae, BOK je Ileo Iporpam gobujao
cBe Behy moppiuky y nenoj bpurannju. Ip Vurmc je y
Cp6uju Hanta MOryhHOCT fa lbeHe OpraHM3aloHe CIIo-
cobHoCTU Hoby o myHor uspaxaja. Mmarna je ognmmane
capapHyKe y 0co6/py bonHMIla IIKOTCKMX SKeHa, KojuMa
je pykoBopmma“ [2].

www.srpskiarhiv.rs
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BOJIHULIE LUKOTCKUX KEHA

MpBa jegnHuua BonHMLe WKOTCKNX XKeHa
y KparyjeBuy

IIpBa jepnunna bonuuie mkoTckux >xkeHa y Kparyjesuy
menoBaa je mop ynpasoM ap Ipejc Enenop Comnro (Dr.
Grace Eleanor Soltau, 1877-1962), nexapke ca TacmaHuje,
Aycrpanuja (Cnuka 3). Mapa je ofpacia 1 IKOJIOBasa ce
Ha Tacmanuju, Eneonop Conto je saBpiunia MegUIMHY y
Enrneckoj. Ilpe para paguna je y KpameBckoj 6ecrmaTHoj
6omauuy y JIoHKOHY.

IIpBa jequnaniia, Ha yeny ca fip Eneonop Conto, paguia
je y KparyjeBny op 5. janyapa 1915. fo BenuKor nosna-
yemwa. Ocobrpe ce cactojano o 30 wranuna. Jlekapcky
exuny cy unHmwm: ip Anenus Kemb6en (Dr. Adeline H.
Campbell), xupypr; ip Enut bnejk Xonsej (Dr. Edith Blake
Hollway); np Kerpun Maxdejn (Dr. Katherine S. Macphail);
np Opencuc Maprapert Bejxdunp (Dr. Frances Margaret
Wakefield); op mapta np /Iunujan Yecum (Dr. Lilian Mary
Chesney), xupypr; ap Kerpun Kop6er (Dr. Catherine
Louisa Corbett); gp Ilener Jlepn (Dr. Janet Stewart Laird);
ox anpuna ap Encu Vurnuc (Dr. Elsie Maud Inglis), xu-
pypr; ox jyna np Llopuuna [lejuncon (Dr. Georgina E.
Davidson) n np Xenen Maxpyran (Dr. Helen McDougall);
of cenireM6pa ap Jlaypa Xoyn (Dr. Laura Margaret Hope),
eINJIeMIOIIOT, ca cynpyroM ap Yapncom Xoynowm (Dr.
Charles Hope). I'maBHa MegyIIIMHCKa cecTpa je 6yIa roc-
nobuna Becu Jopa bayxun (Miss Bessie Dora Bowhill).
3a mpeBoamona p VHruc je anraxxosana Anu Xpucruh
(Miss Annie Christitch) [3], HoBunapa ,,Jlejmu Excripeca® a
yHyKy Hukone Xpuctiha, mo3HaTor cpIckor nonmuruyapa.
Op Oyman Komiua je 610 3ay>eH 3a KOOpAMHALIM)Y ca
Bormuunom mkotckux >xera. Kama ce gp Conro pasbonena
ox mudrepuje, pouuia je ap Encu VHrmc ca cBojoM exu-
IIOM JIa j€ 3aMEeHI.

Bonunna y KparyjeBuy 6ua je HamermeHa 3a XUPYp-
rujy, ca 100 mocTerba, anu n3bmjameM BenuKe enyueMuje

MNonosuh-®ununosuh C.

npuMaa je obonene of meraBor Tudyca u Ipyrux uH-
¢dexTVBHUX OonecTu. bomunia je onyrpana BaxxHy ynory
y BpeMe Be/luKe enuaeMije neraBor tudyca. ¥ BeImuKom
IIOBJIaYelby jeAMHUIIA, ToJ, KoMaHaoM ap Encu Murnuc,
u3 KparyjeBua ce nosyxia y Kpywesar, rae he pagutn y
6omuunm ,,lap Jlasap“ o penarpujanyje, pedpyapa 1916.
3a 3acyre 1 OXXPTBOBAHOCT Y BpeMe BeIMKe eIly-
nemuje nmerasor Tudyca y Cp6éuju op Eneonop Conro je
omnukoBaHa Opaenom Csetor Case, Tpeher pepa.

Apyra jeauHnua bonHuLe WKOTCKMX XKeHa
y BasmeBy

Ipyra jesuHuna bonHulle MKOTCKUX >keHa y BabeBy
(Cnuxa 4) nenoara je mog pykoBofCcTBOM ip Asmyc Xa-
uyHcoH (Dr. Alice Hutchinson, 1874-1953), xoja je pobena
y Viapuju. buna je To mosbcka 60/MHNIIA CMEIITEHa UCTION,
40 matopa, ca oco6speM of, 50 unaHuna, Kamangurera 250
nocreba. [locTap/peHa je Ha 0OpoHIIMMa U3HAT Baspesa,
Ha Kpymmmky, Henmaneko ox xacapae Iletor myka. Jlekapcky
exuny ¢y uynHwm: ap Mepu ®umunc (Dr. Mary Elizabeth
Phillips), mp Mepu burnont (Dr. Mary Florence Bignolt), rp
Anuc Wapn (Dr. Alice C. Sharp), op, jyna gp Cubun JIync
(Dr. Sybil Lonie Lewis) u op, aBrycta ap Enen Iloprep (Dr.
Ellen Porter).

JenviHuIa je 6MIIa ollpeM/beHa 3a XUPYPIU]Y, alu je Ipu-
MaJla peKoBaJIeClIeHTe, NAIijeHTe ca CTapuM Heusjede-
HUM paHaMa M CTOMayHMM Ipobnemuma. [Ip Munosan
bahosuh, kxoju je saBpumo MepuiuHy y Pycuju, 6uo je
3aly>KeH 32 KOOpAMHAIN]Y ca BOTHNIIOM IIKOTCKMX KeHa.

Ip VIurnuc je mocetuna 60MHULY 1 3amucana: ,1o je
TaKo jiena 6omHnia. bonxuna je ucrop maTopa, Ha 06poH-
I[VIMa C IIOIJIefIOM Ha jyT. Benyku maropy 3a manyjenre, a
Masu 3a ocobpe” [4].

Kao pykosopamnan bomauiie MKOTCKMX >keHa y Babesy,
Ip Xa4MHCOH je pajuia of jyHa 1915. no HoBem6pa 1915.
Emnc Xaunncon je 6una xhu gp Ilona XaunHcoHa, wiaHa
bputanckor BojHor canurera y Miaguju. [Junnomnparna je

SCOTTISH WOMEN'S HOSPITALS FOR FOREIGN SERVICE.

Second unit for Serbia prior to departure from Cardiff.  Assisted the Military Authorities at Malta in May, now at Valejvo, Serbia.

Cnuka 3. [lp 'pejc EneHop Conto (1877-1962)
Figure 3. Dr. Grace Eleanor Soltau (1877-
1962)

‘ DOI: https://doi.org/10.2298/SARH170704167P

Cnuka 4. bonHuua wkoTckux xeHa y Kapaudy, npe nonacka 3a Basbeso
Figure 4. The Scottish Women'’s Hospital in Cardiff, before leaving for Valjevo
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Encu UHrnuc (1864-1917) n bonHuue WKoTckux xeHa y Cpbuju y Benukom paty - 1. aeo

Cnuka 5. [1p beatpuc EH Makrperop (1873-7)
Figure 5. Dr. Beatrice Anne MacGregor (1873-7)

MepuiyHy 1903. Ha Yausepsurery y Enuno6ypry. Vimana je
IIPETXOIHO MCKYCTBO /IeKapa Y TPOIICKMM U eIMAEeMIIHIM
IIPOCTOPMMA, TIOIITO je O1Ia eKap y BpeMe enujeMuje
konepe y Miupuju. Y IIpBoM 6ankaHCKOM paTy 6uia je y
CacTaBy >KeHCKe jefuHuIle y byrapckoj.

ITo oxymanuju Cpbuje, ip XauMHCOH ce ca WIaHUIaMa
BonHuIe MKOTCKMX XKeHa IIPUAPY>KIIA MEIUIINHCKOj M-
cuju np Ilejmca bepuja y Bpwaukoj bamu. Mucuja Ha ey
ca ip Xa4MHCOH pernatrpupana je pedpyapa 1916. mpeko
Mabapcke u IlIBajiapcke.

Tpeha jeanHuua bonHMLEe LUKOTCKNX XKeHa
y MnageHoBLy

ITo norosopy ap Bunujema Xantepa u fp Encu Vnrnuc
ofuTydeHo je ia Mnanenosar 6yzme cepmTe papa Illkorcke
6omHmIIe 32 3apasHe 60/IECTH, Ca KOMIIIETHOM GOTHIYKOM
onpeMoM 1of, maTtopuMa ca 400 mocrema. ITopep Tora, yc-
BOj€HO je fla ce y M/1aZieHOBIY OCHYje CTaHMIA 32 KapaH-
THH, jep je BapOLI Ha Ba)KHOj JKEJIESHUYKO] PaCKpCHULIU
usa gpyre, tpehe u npse apmuje [5, 6].

»IIpojekar xoju je Ha kpajy 6uo opopm/beH 6110 je uzeja
mykoBHYKa XaHTepa. OH je mpepioxxno Gpopmupame Tpu
‘onoxupajyhe’ 6onuuiie Ha cepepy Cpbuje unju 6u 3apa-
Tak 610 Jla 3aycTaBe IMpPebe 3apasa M0 L[e0j 3eM/BU 10
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Cnuka 6. bapoHeca EBenuH XaBepoung (1867-1920)
Figure 6. Honorable Eveline Haverfield (1867-1920)

jeceny, kay; CpOy IIaHMpajy fa 3aII0YHY CBOjy O(paH3uBY.
Hp Vurnuc je MHOro myra myrosana rope-gosue 1o Cp-
6mju xaxko 6y opopmmIa Tpu bomHNIIe IIKOTCKMX JXeHa
y Barmpesy, JlazapeBiy u MiageHoBILy, koje he gpxxaru Ty
nuHUjy 6710Kaze o 3apasa. Yop3o HakoH jp Vurauc, fp
Enuc XaunHCOH U weHa jemyuuna cy npucturie y Cpoujy
ca ‘Haj60/bOM TO/BCKOM OOTHUIIOM KOja je MKaJ, IIoc/IaTa
Ha bankan' JlasapeBan u MiafieHoBal| cy 6u1u 1of, Ko-
MaHzoM fip Xonsej u gp Maxkrperop. [Ip VHrnuc je npe-
y3ena pyKOBOACTBO OOJIHMUIIE 3a IIOBPATHY TPO3HULLY ¥
KparyjeB1y, Koje cy pagumie yjefHO, TaKo [ja je YCKOpO
6uno yetupu edukacHe bonHuIle mKOTCKMX KeHa y Cp-
Omju [2].

Tpeha jepunuia bonHule IMKOTCKUX XKeHa pafnia
je nox pykosoacTBoM fip bearpuc En Makrperop (Dr.
Beatrice Anne MacGregor). JlekapcKy eKUITY Cy YMHWIN:
np Ilener Meksea (Dr. Janet Annie Macvea) u np Enuzabet
Bpyxk (Dr. Elizabeth H. Brook). ImaBHe MeIMIIMHCKe cecTpe
6une cy Enu bpayn (Miss Annie M. Brown) u Hopa Xomnsej
(Miss Nora Hollway), a apmunuctparop Ieprpyn ITapec
(Miss Gertrude Pares). OBoj exumn ce of jyna 1915. mpu-
npyxuna u Bepa Xonm (Vera Holme), Bo3ad amOyIaHTHUX
KOJIa, I/TyMMIIa, TIO3HATa [10 aKTUBHOCTUMA Y cupaxeT-
CKOM TOKpeTy. bo/mHNIa IIKOTCKMX JkKeHa y MiageHoBIy
pajuna je off jyHa go HoBeM6pa 1915.

www.srpskiarhiv.rs ‘
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Ip Bearpuc Maxrperop, lllkornanhanka ns Enun6-
ypra, ZUIUIOMUpaJIa je MeRMIVHY Ha MenuyHackoM ¢a-
KynTeTy YHUBep3uTeTa y [lmasroBy, a of 1899. papguna je
y KpameBckoj 6omuuim 3a Majky u gete y Enuu6ypry
(Cnuka 5).

ToxoM cTumaBamwa enujemMuje ¥ MIOYeTKOM JIeTa Jp
Makrperop je y MinageHoBIYy OTBOpUIA JUCIAH3Ep 3a
Majky u fiete. OBaj pucansep je 6uo nmocseheH mokain-
HOM CTaHOBHUIITBY U 32 JIB€ Hefle/be IPUMIbEHO je OKO
700 manujenata. Ilo oxynauuju Cpbuje, ip Makrperop
je eBakymcana 6omHuny y Kparyjesan, rie je oprannso-
Bajla aMOy/IaHTy 3a XUTHY moMoh, koja je mpumarna u 1o
400 mauumjenara Ha gaH. V3 Kparyjesiia oHa ce ca cBojoM
jenuHMIIOM NOBYKIa y KpambeBo, rre je Takohe oTBOpmna
am6ynmantTy. [Jp Makrperop je 5. HoBeM6pa 1915. npeysena
KOMaHJy jeflHOT Jiefia OpUTaHCKe MeJVIIMHCKe MIUCHje U
HIpUAPY>KIUIIA Ce KOTIOHU CPIICKE BOjCKE Y BE/IMKOM IOB-
nadewy. Cpbuja je gp Makrperop opnukoBana OpreHoM
Csetor Case, 4eTBpPTOT pefia.

Bojunum Mopascke nususuje, I mosusa, 1915. cy casu-
[y MEMOPUjaIHy YecMy, Y 3HaK cehama Ha XyMaHOCT U
MefuIVHCKY noMoh BonHuIle MKOTCKMX KeHa U IeHOM
ocHMBavy 1 pykosopuony gp Encu Vinrmuc. Ha cnomen-
yecMy y Mnagenosny, Ha IlpkBenny, croju Harmuc: 3A
YCIIOMEHY HA CAHUTAPHE MMCHUJE IIKOTCKNMX
JKEHA Y CPBUJM U IbTHOT OCHVBAYA 1P EJICU
VHITINC.
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Monosuh-Oununosuh C.

YetBpTa jeanHnua bonHMLe WUKOTCKMX XKeHa
y JlasapeBuy

Yerspra jefuHuIa bonxuie mMKoTCKKX >xeHa y JIasapeBiy
IenoBaa je mop pykosopctsoM Ap Enut brejk Xonsej (Dr.
Edith Blake Hollway, 1874-1948). 3a agMuHucTpaTopa
HocTaB/beHa je 6aponeca EBenun Xasepdung (Honorable
Eveline Haverfield, 1867-1920) (Cnuxka 6) [7]. Y exunu fp
XornBej 61710 je HeKONMKO MEeAUIHCKIX cecTapa Y 6OIHM-
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Kpymesny, y Ajaunjy Ha Kopsuum u Octposy, Ha Conyn-
ckoM ¢poHTy. ITo ocnobohewy, Mepu Ipun ce Bpaha y
Cp6ujy xao agMuHUCTpaTOp BONHMIle IIKOTCKIX JKeHa ¥
Bpamy, nop pykosoacTBoM ap Vsaben Emcmn.

Y Bpeme caHmparba BeJIVKe eNuyeMuje IeraBor Tugyca
OZIJIYYeHO je Jja ce IIOCTaBy jeqHa 6/okupajyha 6onuuia
y JIazapeB11y, IOLITO je Bapoluyiia 614/1a BaXKHa CIIOHA Ha
nyTy BabeBo-Mnanenosan,. bonnuna je nmana kanamnu-
teT 200 mocTesba U 61T je CMellTeHa Y 0caM IPUBAaTHUX
kyha. Y mosmayemy ocobme ce IpUApy>KMI0 OCTATNM
HIxoTckuM >XeHaMa, Ha derny ca fip VInrnuc. Y BpeMe oKy-
nanuje, ip Xo/Bej je ca CBOjUM YIaHMUIIaMa HACTaB//IA Ja
panu y 6onuunm ,,Iap JTazap“ y Kpyuesuy, ozakie cy cBe
IITxoTCKe XeHe penaTpypane y fOMOBUHY (ebpyapa 1916.
npexo Mabapcke u IlIBajuapcke.
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Elsie Inglis (1864-1917) and the Scottish Women’s Hospitals in Serbia in the Great

War -Part 1

Slavica Popovié-Filipovi¢

Serbian Medical Society, Section for History of Medicine, Belgrade, Serbia

SUMMARY

The news about the great victories of the Gallant Little Serbia
in the Great War spread far and wide. Following on the appeals
from the Serbian legations and the Serbian Red Cross, assis-
tance was arriving from all over the world. First medical mis-
sions and medical and other help arrived from Russia. It was
followed by the medical missions from Great Britain, France,
Greece, the Netherlands, Denmark, Switzerland, America, etc.
Material help and individual volunteers arrived from Poland,
Canada, Australia, New Zealand, Ireland, Norway, India, Japan,
Egypt, South America, and elsewhere. The true friends of Ser-
bia formed various funds under the auspices of the Red Cross
Society, and other associations. In September 1914, the Serbian
Relief Fund was established in London, while in Scotland the
first units of the Scottish Women's Hospitals for Foreign Service
were formed in November of the same year.

The aim of this work was to keep the memory of the Scottish
Women'’s Hospitals in Serbia and with the Serbs in the Great War.
In the history of the Serbian nation during the Great War, a special
place was held by the Scottish Women’s Hospitals - a unique
humanitarian medical mission. It was the initiative of Dr. Elsie
Maud Inglis (1864-1917), a physician, surgeon, promoter of equal
rights for women, and with the support of the Scottish Federation
of Woman'’s Suffrage Societies. The Scottish Women'’s Hospitals,
which were completely staffed by women, by their participation
in the Great War, also contributed to gender and professional
equality, especially in medicine. Many of today’s achievements
came about thanks to the first generations of women doctors,
who fought for equality in choosing to study medicine, and work-
ing in the medical field, in time of war and peacetime.
Keywords: World War |; Scottish Women's Hospitals, physicians,
women; Scotland; Serbia; Inglis E.
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Ap Kapno Kuko (Karol Kiko, 1813-1869) — jeaaH op,
CnosaKa y cpnckom caHuteTy y 19. Beky

Jenexa JosaHosuh-Cumuh
My3ej Hayke 1 TexHuKe, beorpag, Cpbuja

CAMETAK

[Op Kapno Kuko je 6vo jegaH of 6pojHux iekapa 13 HeKkapaltber AyCTprjcKor LLapcTBa Koju cy 'y 19.
BeKY »uBenu 1 pagunn y KHexesnHu Cpbuju. PoheH je y Yxposely, y CrloBauKoj, Koja je Taga buna y
cacTtaBy Mahapckor KparbeBcTBa — Aena AycTpujcKor LLapcTBa. 3a JOKTOpa MeaMLHe MPOMOBUCAH je y
MewTwn 1845. roguHe. Y mnahym rogmHama 6aBro ce anTepHaTVBHUM HAYMHUMA JIeYEHa, NCTPAXKUBAO
je nekoBUTO BUSbE U MUHepanHe BoAe 1 06jaBr1o HEKONMKO CTPYUYHMX pagoBa. bro je pegosaH unaH
KpasbeBckor mahapckor nprvpoaocioBHOr ApyLwTBa. Kao nekap y cactaBy Tpyna reHepana Mopa Mep-
Liena, y4ecTBoBao je y Mahapckoj pesonyuuju 1848/49. Kuko je y Cpbujy npoBeo nocneftbux jeaaHaect
rofuHa xmsoTa pagehu kao dusnkyc OKpyra KibakeBauKor, 1ekap 6eorpacke onwT/iHe U BOjHU fleKap
- xupypr BojHe 6onHuue y beorpagy. Mako ce n faHac y TPEHUMHCKOM Kpajy, U3 KOT je MoTeKao, cMaTpa
yrnegaHom ninyHowhy, y CnoBayKoj Huije No3HaTo A je XK1Beo 1 npemnHyo y Cpbuju. Linmbesm oBor paga
cy 3a0Kpyere Kukose buorpaduje,cpnckim neprofom” 1 NpeactaBibatbe MMYHOCTY jeAHOT AenaTHUKa

Y CPNCKOM CAQHUTETY Yy NPOLLIOCTU.

KmbyuHe peun: Kapno Kuko; prsmkyc; nekap; CnoBayka; Cprncku CaHUTeT

yBof

Ypebeme 3apaBcTBeHe cnyx6e y KHexxeBMHNU
Cp6wuju, 3armoyeTo Ha OCHOBY KPaTKOTPajHOT
CpeTtemckor ycraBa (1835) u Taja oHeTUX
3aKOHCKIIX aKaTa, CUCTEMATCKH je CIpoBefie-
HO HaKOH JIOHOIIema YeTBpTOr Xatuimepnda
— Typcxor ycraBa (1838), ycraHoB/beweM Ca-
HITETCKOT Ofie/berba MUHMCTapcTBa YHYTpa-
MBYX fena. Y genokpyr Onerbera, cBe 10 Oc-
HyBama [71aBHe BojHe ynpaBe (1859), ciafanmu
CY U IMBWIHY CaHUTET (KapaHTMHCKY CAHUTET
u ¢usuKaT) U BojHU caHUTeT. bpoj nekapa y
Cp6uju ce TOKOM TOHA KOHTMHYMPAHO MO-
BehaBao, amu je cse o IIpBor cBeTcKor para
6110 HeOBO/baH IIpeMa pacTyhuM nmorpebama
npxaBe. [lo 1855. ropue, kana je beorpaba-
HyH CreBaH MunocasbeBrh mpoMoBHCaH 3a
mokTOopa MepunyHe y [Tapusy, cBu nekapm y
Cp6uju 6umm cy cTpanu ap>kapbany, BehrHoM
u3 Aycrpujckor rapcrsa. Ilopen Bojpohanckmx
Cpb6a, HajBuwte je 6o CnoseHa. Yak u kaga
Cy Of LIe3fieceTUX TOfiMHA 19. BeKa mmoderte fa
cracaBajy reHepanyje CpbujaHana nekapa,
OHMU CY U la/be OMIIN Y MamVHY, T€ Cy CTPaH-
LM ¥ ,IIpeyaHy” jol roguHaMa npeosnabu-
BaJIN Y TeKapCKUM pefoBuMa. MHOru o \mux
cy ce y CpOuju TpajHO HaCTaHU/IN U CBOjUM
pazoM 3Ha4ajHO ONIPUHENN BEHOM KYITYyp-
HOM HampeTKy. Meby muMa je Mo>xzia HajBu-
e 6uno Yexa u ITopaka. On CrnoBaka, KOjux
je 6M/I0 HelITO Mabe, IOCEOHO Cy 3acyXKHe
U 3HaMeHuTe MuyHocTy Ap Jauko IMadpapux
(1814-1876), np Kapno ITauek (1807-1876)
u gp Kapno benonn (1811. wn 1812-1881).
Ibuxos semmak ap Kapno Kuko, nako Huje

OCTaBMO TaKo AYOOK Tpar, 6110 je BpefaH U
Ipefy3sUM/bUB IeTaTHUK Y CPIICKOM CaHMTe-
Ty. ¥ CPIICKOj MCTOPHOTPadUjyi BeTOBO MIMe
ce caMo CIIOPaINIHO CIIOMMEbE U MOITIO 611 ce
pehn 1a je camamrmsuM reHepanjaMa MCTOPH-
Yapa MeJMIHE 0CTao HemosHaT. Y CloBavKoj,
MmebyTum, y kpajy u3 kor je notexao, Kuxo ce
cMaTpa UCTaKHYTOM IMYHOIIhY, anu ce He
3Ha Jia je )xuBeo u paguo y Cpbuju. Hanwme,
Ha cajTy JaBHe 6ubmuorexke Muxana PermeTky
y Tpenuuny (Verejnd kniznica Michala Resetku
v Trencine) [OCTYIHY Cy IYOIMKOBAHY KaJleH-
fapy TOAMIIBNIIA BaKHUX fgorabaja y Kpajy
Tpenunn. [Togaun o Kuxy Hanmase ce y KajeH-
mapyma 3a 2013. u 2017. ropuny. Y KaneHgapy
3a 2013. roguny HaBesieHO je ma je mpe 200 ro-
muHa, 14. 12. 1813. ropune’, y ceny Yxposeny,
y TpenunnckoMm xpajy, poben gp Kapno Kuko,
»1IeKap, 60TaHNYap, HAPOTHU KYITYPHM fie-
JIATHUK, 4fja je aucepTanyja nocsehena ¢pmopu
Tpenunnckor kpaja“ [1]. ¥ kanengapy 3a 2017.
TO/IMHY HaBeZEeHO je fa je Kuko npemMnnyo y
Bypumnertu 1847. rogune [2]. OcuMm y mome-
HYTUM KaJleHJapuMa, Ha Kukoso ume Hana-
31U ce M y PYTUM CIIOBa4YKMM MyO/IMKaIjaMa
HoBHjer gaTyma. Kao jegna om mcrakHyTnx
JIMYHOCTY POJIOM U3 YXpOBeEIa, CIIOMEHYT je
2008. roguHe y yaconycy TpeHYNMHCKOT YHU-
BepsuteTa. Kao yyBeHn YXpoByaHu, y 4WIaHKY
cy Takobe HaBenenu Jbymosut lTyp (Ludovit

'Y oBepenoj xonuju Kukose JOKTOpCKe AUIIOME, KOja
ce Hanmasu y Apxuy Cpbuje (AC, MY]I - C, 1858, V, 1),
croju fa je Kuxo crap 26 roguaa (,,Carolus Kiko, annorum
viginti sex®), mrro 6u 3HaunMsIO ffa ce popyo 1819. rogue.
MebyTum, Taj mojaTak MOABYYEH je ABOCTPYKOM LIPTOM,
TO 6 MOIIO Ia YKasyje M Ha TPelIKy.
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Stir, 1815-1856)%, ¢puno3od, MOMUTIYAP, KIVKEBHIK U
Koau(MKaTop CIOBAYKOr je3nka u Anekcanpap [JyOdek
(Alexander Dubcek, 1921-1992), nonmutudap, KOMYHUCTA,
jemaH op upejHux Boba IIpamxor mponeha (1968) [3].

Knko je y Cp6uju mposeo nocrenmux 11 royHa >KuBo-
ta. Y Cpbuju je, y beorpany, u mpemunyo 6/18. HoBeM6pa
1869. ropune. buo je mpsu ¢pusnkyc KmwaxkeBaukor oKpyra,
6eorpaicku ONIITVHCKM JIeKap 3a/iy>KeH 3a Bapouiky u
OKpY>XHY 60/mHuUIY 1 BojHu ekap. Y beorpany ce 6aBno
U IPYIBAaTHOM JIEKAPCKOM IIPaKCOM.

KUBOT U PAJ AP KAPNIA KUKA Y AYCTPUICKOM
LLAPCTBY

Y HepocTaTKy noparaka o Kukosom ogpacramy, moryhe
je caMo IpeTIOCTaBUTH Jia je Toxahao OCHOBHY LIKONY Y
ponHOM YXpoBelry, y kojoj je yuuress 6uo IlITypos oTan.’ Y
MaabuM roguHaMa 6110 je oy yTuiajeM rpeja CroBadykor
HaLMOHAJTHOT IOKpeTa, KOj! Ce 3a/Iarao 3a jayarbe Haljy-
oHasHOT upeHTHTeTa C/IOBaKa ¥ 3a IbJIXOBa HalMIOHA/THA
npasa y okBypy Mabapcke, OfHOCHO AyCTpujcKOT LapcTBa
umju je Mabapcka 6una geo. Y XpOHOIONIKOM CTIefy IO
cafia npoHabeHMX NofaTaKa, IPBY IOJATaK OGHOCK Ce TeK
Ha 1842. roguny. Jlagucnas CuBak HaBOIM Jja je Te TOfiHe
Kuko xao okpy»Hu nekap TpeHUMHCKOT OKpYyTa OIucao
U3BOpe MUHepaIHUX Bofa Oame bemymika craruna [4]. By-
nyhu fa je Kuko Tek Tpu rogyHe KacHuje ofOpaHuo JoK-
TOPCKY AMCepTaLMjy Ha MelTaHckoM MenyumHckoM ¢a-
KY/ITETY, MOXKe Ce IIPeTIOCTABUTH Jia je JY>KHOCT 06aB/bao
Kao aInconBeHT MefuiHe. [IoMeHyTH oIuc MyuHepaTHuX
Bofia Beny1uke cratuHe y cTBapu je caMo jeaH eo o6MMHe
CTYJMje IOf HaCTIOBOM ,, [ peHYMHCKY Kpaj, Ca IIOCeOHUM
OCBPTOM Ha JIEKOBITE BOfie", KOjy je 1842. ronuHe 06jaByo
y qacomucy AtereyM [5]. ¥ 10j je, Ha OCHOBY COIICTBEHUX
UCTpaXMBama y Ipeko 30 cena, omycao pusndke 1 xemujc-
Ke KapaKTepUCTIKe BOJA U IUXOBE M3BOPe, Kao Y HaulHe
Ha KOje MX JIOKaJTHO CTAHOBHMIITBO Kopuctu. CBOjOM CTy-
IMjOM Keleo je la CKpeHe MaKiby jaBHOCTY Ha 3aHeMape-
HO npupopHo 6oratcTBo TperunHckor kpaja. V3 Kukose
3aJ[HTEPECOBAHOCTH 3a IIPUPOLY IIPOVCTEKIIA je VI IheroBa
IIOMEHYTa JycepTaluja Iof] HacIOBOM ,,KpaTak mpukas
ca JIMCTOM O¥/baKa Koje CIIOHTAHO pacTy y TpeHunHCKOM
okpyry“ (Brevis adumbratio comitatus Trenchiniensis cum
enumerdatione plantarum hic sponte crescentium, Pestini,
Typis Josephi Beimel, 1845) (Cnuxa 1).

HakoH of6paHe fucepTanje 1 CTUIIamba 3Barba JOKTO-
pa meguuuHe jyna 1845, Kuxko je octao y byaumnemty un
3a1104e0 IIPYBATHY JIEKapCKy Ipakcy. Y To BpeMe 6aB1o ce
Y MarHeTOTEPAIINjoM, eJIeKTPOTepaIjoM IIOMONy rajiBaH-
CKMX CTPYja, a TaKohe 1 ,,)KUBOTUICKYIM MarHeTH3MOM  —
MecMepy3MoM [6]. CBYM TVIM MeTofjaMa 13a3Bao je Kby
y MeIULVHCKUM KpyroBMuMa U y jaBHocty. Ha nosums fip
ITana Byrara (Bugdt Pdl, 1793-1865), ocHuBa4a 1 IIpecen;-
Hyka Kpa/beBckor Mabapckor npupofocioBHOT [pyILTBa,

? Jbyposut LITyp je 610 KOpeCIOHAEHTHM YiaH JIpyIiTBa CPIICKe C/IO-
BecHOCTH (13abpaH 7. aBrycTa 1844).

? IlIkoncka Kyha u faHac mocToju 1 3HAMEHNTA je [0 TOME IITO CY Y HOj
pobenn Jbygosut IlITyp, 1 Bek KacHuje Anexcanpap Jly6uex.

JoBaHoBuh-Cumuh J.

BREVIS ADUMBRATIO
COMITATUS TRENCHINIENSIS

2 con .
ENUMERATIONE PLANTARUM

HIC SPONTE CRESCENTIUM.

DISSERTATIO

INAUGURALIS MEDICA,

QUAM ANNUENTE
INCLYTA FACULTATE MEDICA
FRO

DOCTORIS MEDICINAE LAUREA *

IN REGIA SCIENTIARUM UNIVERSITATE HUNGARICA RITE
OBTINENDA DISQUISITIONI SUBMITTIT

CAROLUS KIKO.

In theses dispulabitur in palatio Universitalis majore
die Mensis Juli 1845.

PESTINL
TYFIS JOSEPHI BEINEL.

Cnuka 1. HacnoBHa cTpaHa fokTopcke ancepTaumje Kapna Knka
(n3Bop: http://disszertaciok.orvostortenet.hu)

The cover page of the doctoral dissertation of Karol Kiko
(source: http://disszertaciok.orvostortenet.hu)

Knko je Ha cactanky JIpymrsa 21. okTobpa 1845. romuHe,
KOjeM je IIPUCYCTBOBAO Kao TOCT, IIPOYMTA0 CBOj eCej O Mar-
HeTOTepanujy U MecCMepu3My M IIPMKa3ao ABa OOTeCHNKA
Koja je TMM HaumHuMa jneuno [7]. ¥ gacormcy Orvosi Tar
LITaMIIaH MY je 3aTUM IIpUKa3 CIIy4aja EBOjKe KOjy je m3je-
4no of adasuje u rysohe [8]. 3a pemoBHor wiana [pymTsa
u3abpaH je Ha CeNHMUIY OIpKaHOj 4. HoBeMOpa 1845. ropu-
He [9]. JTuct Opao tarpancku (Orol Tatrdanski), murepap-
HU poparak CIoBaukMx HapomHUX HOBUHA (Slovenskych
ndrodnych novin), xoje je moxpenyo u ypehusao Jbynosur
IITyp, c moHOCOM je 06jaBro WwraHak o KukoBoM ycrexy un
usbopy 3a wiana [lpymrsa y pyopuiu Cnasjarcke secitiu:
»Haru sembak, ip Kapmo Kuxo, mpaktiann nexap y Iemrry,
13a3Ba0 je BEMKY XKy CBOjUM MAarHETHYKVIM HAYMHOM
nederba. V3nmeuno je TakBe 607ecHIKe, KOje HU jellaH JeKap
Hyje Morao usneuntn... [10]. Bect u3 Opna taTpanckor
npeHerna je u [lanuna Jbynesuta [aja [11].

Y #pyroj nomoBuHM YeTppeceTux rogyHa Knko je 61o
aKTVBaH )1 Ha HAIMOHA/THOM 1To/by. Kao npunagHyk rpyme
»Ilemranckux CroBaka — /byOuTe/ba CTOBAYKOT je3nKa“
6110 je MMOTIIMCHMK ameNa IOpLIKe ,,IITYPOBCKOM je3U-
Ky“ — HOBOM KIbJDKEBHOM CTIOBa4YKOM je3MKY KOjH je yBeo
Jbymosurt Hltyp* [12]. Ilopex Tora, y HOMUTUYKOM JIUCTY

* 3a pasnuky op, mancnasucta Komnapa (Jdan Kolldr, 1793-1852) u ITaBna
Iladapuka (Pavel Jozef Safdrik, 1795-1861), xoju cy Yexe u Crnosake
CMaTpai jefHOM Hal[MjOM 1 3a/IaTa/li Ce 3a YCBajalbe 3ajefHIYKOT, Je-
XOC/IOBAYKOT je3yka, LIITyp je 3acTymao cTaB 0 10Ce6HOM HAIMOHATHOM
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[p Kapno Kuko (Karol Kiko, 1813-1869) — jenaH og CnoBaka y CpncKom caHuTeTy y 19. Beky

ITpujaters Hapopa (Priatelovi ludu, 1848-1849) o6jasuo je
jemaH IIPOCBETUTE/BCKY WIAHAK IIOJ, HACTIOBOM ,,CaBeTH 3a
mom u fomahy ekoHomujy“ (Rady pre dom a hospoddrstvo)
[13]. Y To Bpeme Beh je Mao 1 mopopuiy — 610 je oxxereH
Bop6anom llledt (Borbala Scheft), a y Bynumnemrn my je
pobena hepka Mansuna (Malvina Alojsia Josefa Kiko), xoja
je kpuTeHa 10. Maja 1846. y xaTonmn4koj 1pksu [14].

ITo n3bujary Mabhapcke peBonyiyje MapTa 1848, Knko
ce npukpyuro Mabapckoj HanroHamHOj rappy, MTO je
mHade 611a 06aBesa cBUX BubeHnjux /byan y Bygummentri.
ITpBo je 6mo nexap 4. yere IV memranckor 6arapoHa [15],
a 3atuM Iued caHuTeTa Xymwaau — kopnyca (kacHuje 50.
XouBencku 6ara/pbOH) IO KOMaHIOM TreHepana Mopa
[epuena (Perczel Mor, 1811-1899). HoBembpa 1848, 360r
HeKMX cykoba ca opuIupuMa >Kemleo je ia JA OCTaBKy Ha
TO MeCTO [16], anmu je Ha Fy>KHOCTY OCTA0 U Jlajbe — jaHyapa
u pebpyapa 1849. rogune 610 je med Bojue 6omHuIE ¥
Mmecty Kapnar [17, 18]. 3a cafa ocTaje HenosHaTo jja i je
Kuko 6mo y IlepuenoBum Tpymnama i 3a BpeMe EbJIXOBOT
noxoyia y Bojsopuan. Toxom mporneha u meta 1849. ronuue
ITepuienose TpyTIe Cy Hamafane CPIICKa cena, CyKob/paBarte
e ca CPIICKOM 0OPOBO/bAYKOM BOjCKOM M IIOYMHMTIE 3710~
Jie/a HaJj LVBWIHVIM CTAHOBHUIITBOM — Y61jeHo je n3mely
YeTHPU M ITeT XW/bafia JbYAM U IToNa/beHo Buille cena [19].
Jyna 1849. ropune Kuko je ox Jlajoura Kommryra (Kossuth
Lajos, 1802-1894) 3aTpakuo nocras/berbe 3a IMTab-J0K-
TOpa (I7TaBHOT BOjHOT JIeKapa), a/lvl MCXOf, Te Mojbe Huje
nosHar [17]. Y Mon6u 3a 3anocneme Kojy je nogHeo Mu-
HICTapCTBY yHYTpaumux fena Kuexesune Cpbuje 29.
janyapa 1858. rogune, Kuxo, Me)yTnm, He HaBOfM UnMe
ce 6aBuo usmeby 1846. n 1850. rogune. To 6u Morno na
3Ha4l Jia je mojaTak o yuemthy y Mabapckoj peBonyuuju
M30CTaBIO HAMEPHO, 360r Moryher HeraTuBHOr yTiIiaja Ha
OJUTYKY CPIICKMX B/IACTH O FbeTOBOM aHTaXXoBamby. Kuko je
Mon6y ynyTno n3 Cpemcke Mutposute, rie je Taga 610
IIpMBaTHIU JieKap. Y 10j je HaBeo crenehe:

— Topune 1845, xao ,,cymmupajyhu npodecop Heppuc-
tiuHe Tepanuje®, npenasao je y Ileurrn ,, 0By Hayky“
(mTo mOTPKeIUbYje ca Ba CBELOYAHCTBA M3/aTa O
cTpaHe KpaspeBckor Mmahapckor npupopnocioBHOr
ApyLITBa);

- Ogp 1851. no 1853. 6uo0 je ,,llapcko-KpameBcke damu-
NMje leKap craxmiayKa HasBaHor Pankese u IIpomon-
Top“ (1TO MOTBphYyje nocebaH FOKYMEHT y NIPUJIOLY);

- Op 1854. no 1856. 6uo je ,aexap Tprosana Ko-
BUHAYKM, Off OBY HaPOUYMTO TOTa Py I0O3BaT. ¥
uCTO BpeMe, of 1854. no 1856, fok je y KoBuny 6mo,
MICITYEbaBao je u gyxxHocty Ilonkosckor u Porckor
JleKapa, OCMM Tora [0 HajIory BUCOKoC/IaBHe [Ip>kaBe
UICIIYIaBao je 1 gy>kHocTy CaHuTeTCKOra pedepeHra
xopt KoBuHckor pacrepancTa® (1ro noTBphyjy fBa
TOKYMeHTa y mpuiory) [20].

OcyM [TOMEHY THX CBEOYAHCTABA, IPUJIOXKIO je U KO-

Mjy JOKTOPCKe AUIIIOMe. Y TOCTIeNb0j TauKy Mosbe HaBeo
je Ba ,,OCUM OB Y peunt II03HATH jesuka’ jecte u y Typckomy

upentuTery C/IoBaKa i 0 HOCEOHOM CTIOBAYKOM je3UKY. 32 OCHOBY HOBOT
CTTOBAYKOT KIbVKEBHOT je3VKa y3€0 je IIeHTPaTHO-CIOBAYKN [IVjaIeKT.
* CnoBauky, Mahapcky, HeMadyKy ¥ TATMHCKM je3MK.
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u JlakopoMaHCKOMY TOBOPY U MMcamby UcKycaH . ITopmarm
0 MO3HaBambY je3nKa, OCeOHO CPIICKOT, OMIIN CY yBeK Tpa-
>KeHU Off OHMX KOjM alUTMIIMpajy 3a 3anociene y Cpouju.
Kuxo, faxse, Huje HaBeo fla 3Ha CPIICKU je3UK, MaKO je MOJI-
6a mucaHa Ha CpIICKOM. Y jemHOM fomycy MuHUCTapcTBa
YHYTpallbyX fena [Ip>kaBHOM caBeTy HaBOMM ce, MehyTum,
[ia OH ,,roBOpU U muiue cpbockn® [20]. Y cBakoM cryd4ajy,
aKo ¥ HUje 3Ha0 CPIICKN je3NK, Kuko ra je 6p3o caBmagao.

XKUBOT U PAL AP KAPNTIA KUKA Y KHEXKEBUHIN
CPBUIN

®uzunkyc OKpyra Kb a)keBauKkor

KuxoBa Mon6a ogHOCKIa ce KOHKPETHO Ha MeCTO OINII-
TUHCKOT /iekapa y Herotuny, 3a Koje je, Kako je Hanmu-
cao, ,J03Hao ja he ce yckopo ycraHoBuTH . PenierseM
MMHJCTpa YHYTpaIlBUX fena of 28. Maja / 9. jyna 1858.
OH je To MecTo 10610, any je Ipe CTyama Ha JYXHOCT
MuHMCTapCcTBY ynyTio HoBy Mon6y (6/18. jyma 1858),
OBOT ITyTa 3a MeCTO OKPYXHOT ¢pusukyca y OKpyry ryp-
rycoBadykoM. Yka3oM KHe3a Anexcanppa Kapahopbhesuha
of 23. jyna / 4. aBrycra 1858, mocTap/beH je 3a pusukyca
Okpyra IryprycoBadkor, a y y>kHOCT je yBefieH 5/17. aB-
TyCTa, HAaKOH II0/Iarama 3aK/leTBe U IMOTINCUBamka yTo-
Bopa [20] (Cnuxa 2). Tako je Kuxo, ymecro fa nocrane
IpBY rpajcku nekap y Heroruny, mocrao npsu ¢pusuxyc
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Cnuka 2. Konuja 3akneTse ap Kapna Kuka npu ctynamy y cny»xby
¢dusmkyca Okpyra ryprycosaukor (nssop: Apxms Cpbuje, MYl - C,
1858,V, 1)

The copy of the oath Dr. Karol Kiko had taken before undertaking the
duties of the physician of the Knjazevac (former Gurgusovac) County
(source: Archives of Serbia, MUD - S, 1858, V, 1)
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Oxkpyra ryprycoBaukor.® Hanme, OKpyr IyprycoBadki je
6110 jemaH Off OKpyTa Koj je 360r HelOBO/BHOT Opoja JOK-
Topa MeguuyHe y CpOuju yMecTo OKpY>XHOT pusukyca
(moXTOpa MefUIIHE) UMAO OKPYHHOI lekapa — neKapa
HIDKeT MeIUIIMHCKOT 00pasoBama (MarucTpa Xupypruje).
MuHUCTapCTBO YHYTpaLIBUX fefa, MehyTum, xenerno je
Hia 1ekapcko MecTo y [yprycoBuy ,,ipeobparu y pusuxar’,
a jellaH Off BAXKHMjUX pasjiora je 6110 IOCTojame ,f00po
ypebene okpy>xHe 60nHune” y Toj Bapommu [20].

V3 cayyBaHMX apXMBCKUX U3BOpa BUAM ce fia je Kuko
C BOJbOM TIPMOHYO Ha HOBYM Nocao. [Topen 6pojHux pemos-
HVIX TY>KHOCTY, TPYAMO Ce fia YBefie KOPMCHE HOBUHE KaKo
y OKPY>kHOj 60mHMIIN, 32 KOjy je Takohe 610 3amyxeH,
TaKO U Y UCKOpewMBammy cupuImca Koju je y UCTOYHO]
Cp6wju, a 1oceOHO Y TOM OKPYTY, 610 eHEeMCKH pacipoc-
TpambeH. YIpaBo 360r BeIuKor 6poja obomemux o cudu-
7Mca, Kao IpBa OKpy>kHa 6omuna y Cpouju, 1851. ropyHe
6ua je ycTaHOB/bEHA KEb@XKeBauka 6omanua. Knko je yop-
30 10 CTYIambYy Ha Y>KHOCT M3HeO IPeJIOT fia ce 3a 6011-
HIIY aHTa)XYje jeflaH CBEIUTEHUK U3 OKPYTa ,U3 y3pOKa
TOTA: LIITO Ce Y OOTHMUIIM U TaKOBY 60JIECTHUIM IPUMA)Y,
0 KojiMa ce He 3Ha KakaB he koHaI] 60/1ecT B11oBa MMaT,
3a Koju cy4aj fo6po 6u 6mio, a ce TaKOBU OOIECTHUIIN
MOJIYITBOM U COBjeTOM NaCTUPCKMUM Hopkpete*. [ly>xHOCT
CBellITeHMKa 6yta 61 1 fa 6omecHUIIMa objalmbaBa ga
je HEOIXOIHO fIa ce MPUAPKaBajy IEKapCKMX CaBeTa, II0-
ce6HO y mornexy mpormucane gujete. [lujeta je HAPOUUTO
HaI/IallleHa 360T Tora IITO je, ,Kao ¥ caMy JIEKOBU, Heo0-
XOIMMO HY>XK/IHa, 2 4eCTO ce ,,ca IIpaByMa Haute I[Ipkse
Hecrmoxxu . Ty je cBakako MICIMO Ha BpeMe ITOCTa, Kojer
ce Hapof| CTPOTo MpUApsKaBao Yak u y 6omectu. [Ipen-
70T, Koju ¢y nogpkanu u Hadenctso 1 MuHUCTapCTBO
YHYTpalLIBbuX fena, ynyheH je MUHUCTapCTBY IpOCBeTe
U IPKBEHUX flefla Ha pelllebe. BepoatHo je 610 u omo-
OpeH, THM IIpe IITO je MMHICTapCTBO YHYTPAILBUX Aea
OZIPENNIIO [la Ce TO BAHPEHO aHTa)KOBakbe CBEIITeHNKa
mwraha u3 okpy>xHor 6onHMYKor ¢ponza [21]. V To Bpeme
HM Beorpazicka 60/mHMIIA joII HUje MMasta CBelITeHNKa.

Y6p30 norom Kunko je nypekTHO MUHUCTAPCTBY, LITO
je 6110 MMMO yoOydajeHe Ipolefype, Koja je moppasy-
MeBaja fia ce HOomucy yiyhyjy mpeko OKpy>KHUX Hades-
CTaBa, IOJ{HEO ,TOBPEMEHO M3BECTHje" O CTamby OKPYXKHe
6omHMIe. Y KPaTKOM CafpsKajy fomuca 3abeneskeHoM y
HlenoBogHOM npoTOKOTy CaHUTETCKOT Ofie/berba CTOjU fla
Kuko ,u3naxxyhm y ucTo BpeMe 1 IIpeIIoHe Heke Koje My ce
Off CTpaHe OKPY>KHOT Ka3Haueja y ypehemy ucror momaxy,
Moy fia ce Te ykonHe“ [22]. Kao mTo he ce Bupern, oH je
ca 3aHMyHMIMMa HauesicTBa 1 KacHMje MMao npobie-
Ma, a TOKOM 1jente 1859. roguHe MuHUCTapCTBY je cBOje
»IIOBpeMeHe u3BelTaje“ cao gupektHo. Ipyru Kukos
IPeJIIoT, KOjU Ce OTHOCHO Ha MICKOpemIBambe CHIICa,
cajpxao je aBe Mepe. IIpBa je 611a 3a6paHa BeHYaBama
yKomMKo u Miaauh v ieBojka HeMajy HOTBPAY OKPY KHOT
¢dusMKyca o CTamy CBOT 3[]paB/ba, a ipyTa yBobeme oba-
Bese OOJTHIMYKOT JIeYerba CBYX JIMIA KOJ KOjUX ce IIpyYMeTe

¢ Hapenne, 1859. roanse, mo ogmyu Munoma O6pexosuha, koju je
Ha CBeroaHzpejckoj ckymmuTuHy (1858) moHoBo n3abpaH 3a BIafapa
Cpbuje, I'yprycosuy je Hasus npoMemeH y Kibaxkesaly, a mpema ToMe je
U Ha3uB OKpYyTa mpomereH Y OKpYT KibaXKeBayKM.

JoeaHoBuh-Cumuh J.

3Hany cudmmica [23]. IIpa Mepa 6ua je cacBUM HalIuk
Ha 3a0paHy BeHYaBamba HeBaKI[MHUCAHUX JINIIA KOja je
Beh mocTojana kao jemHa off MPOTVBENMIEMIjCKUX Mepa
3a Benuke 6orume. Konmko je mosHaTo, oBe Mepe HUCY
6ue ycBojeHe. Y moryefy BaKIVHaIMje CTAHOBHUIITBA
IPOTUB BeNMUKUX 6oruma, Kuko je y cBoM oKpyry o4mr-
7IefIHO TIOCTUTAO0 3HayajaH ycnex. ITosHaTo je fa cy Baku-
Halyja, a IOrOTOBO peBaKUMHALM]ja, Y 19. BEKy yIIlaBHOM
cripoBobeHe ¢ BeIMKOM MYKOM 360T oTropa y Hapogy. V3
U3BellITaja 0 BaKIMHANyju 1858. romue, Kojy je 06aBno
KukoB npeTxofHIK — OKpy>kHU ekap Jocud Bappujan,
BUJM ce Jia je 6poj BaKIIMHIICAHNX NuIla 610 cBera 2349, ox
Kojer je caMo jeHo nulle 6110 peBakumHyucano. Kukosa
npuMen6a y u3BelITajy Ouia je ja je IPOTOKON BaKIIM-
Hanuje 6110 ,,Bpio xphaso Bohen [24]. MebyTum, unyhe
TOAMHE TeCUIO Ce HEellITO 3a OHO BpeMe HeoOMYHO: Hapog
KIba)KeBauKOT OKPYTa JO/Iasyo je caM Ha BaKIIMHUCAE ,1
He CaMo Jia je Jielly IOBOJIMO, HO Cy U CPEJOBEYHU JbYAU
IIa ¥ cTapa Jaulja CKyIjbaja ce ¥ MOIuIa &a uM ce 60-
rume npekaname”, Kao moce6an KypuosureT UCTaKHYTO
je la cy BaKIMHMCaHe U 74 POMCKe IIOpOIMIIE, 3a KOje ce
3HAJIO Jla yBeK U3beraBajy BakuyHanyjy [25]. O Tome cy
nucasne Cprcke HOBIMHE Ha OCHOBY jeiHOT ofi KukoBux
»IIOBpeMeHMX  u3BellTaja MuHucTapcTBy. Taj usBeTaj je
y MunucrapcTBy OliebeH Kao IHTepecaHTaH He caMo 300T
ycrexa BakiuHalyje Beh u 360r gpyrux nogaraka Koje
je cazpyKao, Te Cy HEeKU HheTrOBU JIeIOBY IIPEJCTAB/bEHN Y
IIOMeHYTOM 4/IaHKY. KiKoBa 3amakarmba OHOCHIA CY Ce Ha
CTame CEOCKNX HIKOJIA, KOje je OIIeHMO Kao ,,BPJ/IO 3aHeMa-
peHe®. 3amasuo je u fa fielja MHOTO CTpajiajy Of IIyTe, aau
Ha ce nekapcka momoh He tpaxu. ITaxmy je o6paTyo u Ha
»CTapyHe OIMCAaBIINM HEKOJIMKO IIpKaBa Off KOjUX CY HeKe
Ourte paspylieHe, Kao 1 jefaH HallyIITeHN ,pyfokon . Ha
Kpajy, IICAO je X O IPUPOSHMUM PECYPCUMA, KOjI Cy I'a He-
KaJia, oK je 6110 y ClnoBayukoj, oceOHO 3aHUManu. Y cemy
Promry npoHaiao je n3Bop MuHepaaHe Bofie KOja Cafp>Kn
jom, a'y lllepbaHoBIMMa je 3am1asyio ,,LOMIITY KpPUCTaINCa-
HOT I'MIIca, 6pycoBa u rmuMep-1ndepa“ [25].

Toxom 1859. roguae Kuko je MUHMCTapCTBY IOTHEO
yak 17 ,IOBpeMeHNX U3BECTHja O CTamby 3apaBsba y Ok-
PYTY Kiba>KeBa4KOM U O CTalby OKpy»XHe 6omHuie” [26].
IlopcTakHyT mpusHameM MMHUCTapCTBa, U3BEIITAje je
IPeTO4MO Y CTYAUjY IO, HacTI0BOM ,KpaTko Tomorpad-
CKO-MCTOPUCKO onucaHuje OKpyra KmbaXKeBauyKoT" I
nocnao je JIpywmTBy cpricke cnoBecHocTH [27]. Y cBoM
Inacuuxy [IpyIuTBo CpIICKe CIOBECHOCTH je Ko Tafa obja-
BIJIO TPU CTYAYje O OKPY3UMa, Off KOjUX Cy [IB€ HaIMCa/IN
nexapu — ap Ahum Meposuh (,,Oxpyxuje IToxxapeBauko
ca 3eM/beBUIOM ApxaBomycHo (1 o Behoj wacTu) mo-
BeCTHO omycano, 1852) u ap Auppuja VMsanosuh (,Omn-
ucannje okpyxuja Kpajunckora®, 1853). Kukosa crynuja,
Kao HU CaMI M3BeIITajy, HUje cayyBaHa, ajii Ce O ’heHOM
caZip>Kajy IIOHELITO MOXKe CasHaTy U3 pelleHsuje Kojy je
ypanuo nip Jocud IManunh. Cagprxana je et nornasspa:
I - Benmnumza u rpanune okpyra; II — IlpupopHa cBojcTBa
okpyra; III - ITpupopmum npoussomyu (propa, payHa, pyze);
IV - JKuremctso n V — CratucTuka, apxeonoruja u mo-
BecTHUIA. KIKO je y3 By M3pajguo u IpUIoXno KapTy
KmpaxeBauKor OKpyTa U 4eTVPH CKMIIe Ha KOj/Ma Cy IIpH-
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KasaHe Heke ,,cTapoppeBHe" rpaheBune u CyBopfoncku
Bogomnap. Mebhytum, ITanunh, koju je mpernenao mpsa Tpu
IIOIVIaB/ba M KapTy, IPOHAILIIA0 je Y B¥Ma OpOjHe IpOoIycTe
I1a ¥ IIOHEeKM HeTayaH mofaTak. CBeYKyIIHa mberosa olje-
Ha ,,ipupogjonuca‘ 6una je fa je ,,onByIle IOBPIIAH, Aa
»CTBapyl TaMO HaBeJfieHe — OCYM IIOMECTHVX VMeHa JIde
Ha cBaKo okpyxje Cpbuje 1 Ha Ma Koju1 OpIOBUTH IIpefjen
OBOT CBeTa“ Te la ce IbYIMe ,,I03HaBabe Hallle 3eM/be HU-
Mmao nosehatu Hehe“ [28]. ITocne TakBe oneHe, [IpymTBo
je OIIY4YuIIO Ja ie/Io BPaTy MUCLLY.

Kuxo ce y KwaxeBuy Huje gyro sagpxao — Beh Hapep-
He TofiMHe 0Jy MMHIUCTapCTBa je 3aTPa)KMO MPEeMEINTaj.
ToMe je BepoBaTHO JOIPUHEO U CYKOO KOju je MMao ca
nomohnukom Havencrsa Jopanom ITporuhem. IlpoTns
ITporuha Kuko je nogueo Ty>x6y MuHuCTapCTBY HaBO-
nehu ma oH ,,Heke xehume us Typcke foBofu U nederbe
uM fos3Bobasa‘. [Ipotuh ce 6panno HaBeBLIN Jia je caMo
jenHor nekapa us Typcke, n3 Huira, mo3sao pagu nedyema
CBOje >keHe. 3ak/py4ak MuHucrapcTBa 610 je fa je Knko
IIpeyBeINyao CTBAp M IpefMeT je CTaB/beH y akTa [29].
Maxko je TakaB IIOCTYIAK jeJHOT 3BaHNYHMKA HApYLIaBao U
AyTOPUTET CaMor JTeKapa, KuKo je mpBeHCTBEHO IOCTYIIA0
y CKJIaJiy ca 3aKOHOM jep je cy3bujaibe HagpuieKapcTBa
61Ia jemHa Of MPOIMCAHNX JY)KHOCTY OKPYXHIUX JTeKapa
u ¢pusmkyca.

Jlekap OnwTrHe 6eorpagcke

Bamr xapia ce cBe To morahano, 6eorpaicka OIIITHHA je OC-
Tasa 6e3 cor sekapa ip hopha Manaha, xoju je nymesHo
o6oseo u yop3o mpemunyo [30]. 3a HOBOT OIIITHHCKOT
NeKapa KpajeM roayHe usabpas je Kapno Kuxo, a meros
u360p MuHuctapcTBo je morspauno 20. genem6bpa 1859
/ 1. janyapa 1860. rogune [31]. [1aBHa By>KHOCT JleKapa
6eorpajicke ommuTuHe 61710 je nedere HonecHuKa y beo-
rpajackoj 6omuynm. OcuM Tora, KOIMKO My je BpeMe 03-
BO/bABAJIO, OH je 00aB/bao U jaBHY CIyXOY y rpafy (nedere
rpabana, BakI[MHanuja, IOCIOBY CAaHUTETCKe MONNIINje,
cy3bujame HapyuIeKapcTBa U Ap.) Koja je MHade 6uia y
HaJJIeXKHOCTY TPafICKOT /leKapa — Gpuankyca Yipase Ba-
porn beorpazga. Y To Bpeme, beorpancka 6onuuIa, oc-
HoBaHa 1841. roguue, jol yBeK HMje MMasIa MIPOIMCAHA
IIpaBUJIa Pajia, a ¥ CaMo YIIpaB/bakbe TOM MHCTUTYLIVjOM
6110 je mocta KoMnuKoBaHo. OIIITHHA je, Ka0 OCHYBAY
U BJIACHMK, Bopu/a 6pury o bomHuiy, foHOCKHIA OfJTyKe
y Besu ca yHanpehemweM lbeHOT pajia U IocTaBsbana 60i-
HUYKe CTapaTe/be, ajly je IMOC/Iefby ped Y CBeMY NMaJIo
MUHMUCTapCTBO YHYTpalIbUX JieNa, KOje je IPeKo CBOT
CaHNUTeTCKOT Ofie/berba yIpaB/balo CBUM OONMHMIIAMA ¥
3eMJbH, I1a 1 6eorpasickoM. C apyre cTpaHe, puHaHCHjcKa
myTama 611a cy y foMeHy MMHICTapCcTBa IPOCBeTe, Yjy
cy 3agany 6um o6esbebuBame [06poTBOpHUX (POHTOBA
3a 60HUIIe, IPUKYII/bakbe IIPUIOTa U Hafi30p HaJ| KO-
punrhemeM puHaHCKjcKUX cpencTaBa [32]. bonHua je
6una punaHcupaHa u3 bonHnukor ¢poHza, Ynja ce Kaca
[0 OCHMBama Yipase ¢poHTOBa 1862. ronyHe Hamasuaa
kop beorpanckor mpumuputensor cyna. Craparemsu cy
BOJVIN paduyHe OOTHMYKUX IIPUXOJA U PacXOfia, CIIpo-
BOJVUIM JIMITaNMje 3a HabaBKe M BPLIM/IY MCILIaTe II0
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pauynuma. Henocpepan Hag3op Haj pagoM 6OTHUIIE
BpuIMIa je Yrpasa Bapomu beorpaga. 3a cBa nurama y
Be3u ¢ bomnunom, OnTiHa u crapare/su obpahanm cy
ce mpeko IIpuMupuTenHor cyga Yiupasu BapoIln, Koja je
IbMXOBE JOINCE U U3BEIITAje, Y3 CBOje MUIL/bEIbE, Clla-
Ja IOMEHYTUM MUHJCTAapCTBUMA, IIpeMa HbUXOBYUM Ha-
pnexxHoctuMa. Hayj3op Haz pajjoM OMIITHMHCKOT JIeKapa
BpIINO je TpaficKu pusukyc. Iberopum uspemrajuma o
CTamky 3paBjba y Ipajy IPUK/bYYNBAHY CY M3BELITAjN
OIIITVHCKOT (60THIYKOT) TeKapa, Te CY 3ajeHO IOHO-
IIeHM YIpaBy Bapoluu u npocnehusanu MuHUCTapCTBY.
Knko je 6mo 6eorpafckyt OMIITUHCKY JIeKap CKOPO YeTUPK
U IIO TOJMHE, a 33 CBe TO BpeMe Ipajicku GUSMKYC je 6110
np JoBan Mauns (Jan Masin, 1820-1884).

Mako je mocTojana roToBo ABe felleHnje, bomnuna je
IIOYETKOM Ille3/leceTUX TOMIMHA, JaK/le Y BpeMe Kajia je
Kuko npeyseo gy>KHOCT BeHOT Tekapa, 611/1a ycTaHOBa ca
6pojHMUM npobeMuMa. JOII YBEeK CMeIITeHa Y M3HajM/bEHO]
IpMBaTHOj Kyh Koja Huje ofiroBapana 60THUYKOj HaMe-
HU, OCKYJeBaja je y pasHUM NoTpebaMa, a IepCoHa je
6110 Mas06pojaH, HeCTPYYaH U YITTaBHOM HeMapaH IIpe-
Ma cBoM nocry. bam youn Kukoor fonacka, 36or Hemap-
HOCTH je OTIIYIITEH OTAfAIIbY HaI3NpaTesb, nje Cy LyXK-
HOCTY MHadve Oule HafrIefame 60IecHIKa, HabaB/babe
HOTPEIIITYHA Y YyBatbe OOMHIYKIX CTBApU. Y U3BEIUTAjY
o bonuunu ynyhenom Ynpasu Bapoum beorpaga 5/17.
HOBeMOpa 1859. ronyue beorpafcku IpUMMPUTENTHY CYL
nmire kKako ¢y Cyg u OnIuTiHa MManm ,,fOCTa IPUINKe
HAC/TyLIaTH Ce U U3BECTUTH, KaKO ce TaMo OelHo Horec-
HJILIM HeTYjy, 1a 0Bo phaBo HafIIename 3ajefHO ca HeuucC-
TohoM, He /ieuy 1, HO YIIpaBO caType U ynponauhyje Tako,
ma je Beh 60mMHMIa Hallla KY>KHOM HasMBaTHU ce Iovera’
[33]. BonHuLa je 61Ta HaMereHa IPBEHCTBEHO CHPOMAI-
HuM Beorpabannma u xxureprma beorpagckor okpyra xoje
HJje VIMAo KO Jia HeTyje y C/Iy4ajy 60/mecTi, anu je Ipyma-
J1a M CTAaHOBHYKe Apyrux okpyra Cp6uje, kao 1 cTpaHIe.
Y 10j cy /1edeHy 60/IeCHUIIN Pa3ITIMUTOT TI0/1A, XXUBOTHOT
Hoba 1 BEpOMCIIOBECTH, KOjU CY, OCUM PETKMX U3y3eTaKa,
HOTUIIA/IV U3 HYDKMX IPYLITBEHMX C/I0jeBa. TpOIIKoBM mbu-
XOBOT Jledyera y HajeeheM 6pojy crrydajeBa MOIMYpPUBAHU
cy n3 bonunukor ¢ponpa. bonnuua je, Takobe, npumara
u aMby/TaHTHe IanujeHTe. Y To BpeMe MMara je Kaaly-
TEeT 0J 26 I0CTe/ba, a/IM jeé TOKOM jeJHOT Mecelia IE4eHO
U 1o cefmampecet muua. IIpema Bpctama 60/1ecTy, HELITO
Behy 6poj 6omecHKa TeUNo ce Off ,YHY TPALIBYX  HETO Of
»CIIO/BAIIIBYX  Oo/mecTyt. Iopen Mambux XMpYpLIKIX MHTEP-
BeHI[Yja Kao LITO je ,ITyIITarbe KPBU , IOHEKaJ Cy BpLIeHe
u Heke Behe onepanuje — Kuko HaBomu fia je y jyny 1860.
USBPILIMO OIepalyjy Koy O0/IecHNKa ca eKCIVIO3MBHIM IO-
BpefiaMa IIaKe, a fia je y HoBeMOpY MCTe TOAMHE U3BPIINO
»TPpU 3HaTHe onepaiyje”. Y OOMHUILY Cy IPYMAaHM U [YIIeB-
HU 60/IeCHUIIY, LITO je M3a3MBaIo HerofoBame 1 xanbe
6onmHMYKOr /IeKapa ¥ rpajickor pusukyca.” VI3 Kukosux n

7 YrryTe 3a niederbe y BomHuum nsgasana je mommiuja (CrapelmHe rpaj-
CKMX KBapTOBa KOju Cy 611U YMHOBHMIIM YIIpaBe Ipaja), a 6omecHum
Cy ToHeKaJ Takobhe MpyMaHy o Hajory MMHMCTApCTBA YHY TPAILIBIX
pmena. Ilpsa gymesna 6omHuIa — JloM 3a ¢’ yMa CUIIaBIIe, OCHOBaHa je
1861. ropune y Beorpapy, anu cy gyuieBHM 6ONECHUIM U HAKOH HeHOT
OCHMBama IIOHeKaJ, IpuManu y beorpazcky 6ommmiry.
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Ma1nHOBMX MeCEeYHNX U3BeNITaja ¢ modeTka 1860. rogune
BUJIU ce [ia je cTame y bomHuIm 6110 HeITo 06 0/bIIaHO
nocrie xanbu Koje je Cy M3HeO y IOMEHYTOM U3BEILTAjy.
Y usBewTajy 3a pebpyap Kuko, Ha npumep, nuiie Kako
»O0JIHNIIa OBe BapOLIM CACBUM Halpefyje caMo jia bu ce
jolI IIaBHe Tabmulle U fUeTalHe IPOICce CKOPYUM Y per
poogumi‘. O MOBO/BHOM CTalby Y TO BpeMe U3BellTaBa
u MamnH: ,Baponika 6omHMIia cHabfeBeHa je caja Ipu-
JIMYHO CBUM IOTpebaMa 1 y 0BOj ce 0Ofip>KaBa IoxKerna-
TeJTHM pef, U uucToha®. Al NOSUTHBHA MUII/bEba Koja Cy
O4MITIeNHO OVIa M IVIOf eHTY3Mjas3Ma JieKapa HAKOH MaJIix
no6oplIama, KpajeM TofIHe 3aMeHIIe CY CBe OLUTpuje
KpuTHKe. Y M3BelITajy 3a centeMbap Kuko muiue na je ,,0x
II0YeTKa OBe BapolllKe OOIHMIIE, eKOHOMIYecKa yIpaBa
VI HMKaKa WM Hajropa 6ma®, fa ce ,,lbeHU TPOIIKOBU
MeCe4yHO II0Ka3yjy 1 oIeT OONTHMUIIA CACBUM OCKYAeBa“ 1
fia Cy ,,CBU IIPEJIO3Y U JOKa3y OCTau 6e3yClellIHy U OC-
tahe cBe Tako fokse IIpaBUTe/bCTBO CAMO WeHY YIIpaBy Ha
cebe He mpeyame” [34]. Tpu Mecella KacHMje M3HOCK joII
IeTaj/bHUje 3aMepKe: ,,OBJIe ce TO He IIPOIYLITa IPUMETUTH
Y TUM IIpe IITO Ce TOAVHA TeKyhuM MecerjoM CKOHYaBa,
fa 6omHMLa Bapoum beorpasa fo can 6e3 MepHe y nMe
paHe 60JIeCHUKA IIpaBy TPOIIKOBE, M IIPY CBEM TOM KaKO
paHa Tako U mociyra y Hajsehoj HeypegHOCTY Hajase ce.
IveranHe nenysbe wiyu Hapenba fyeTanHa 6ajaBa ce mpe-
IMCUBAJIA, jep CBaKM JIaH jefiHa ce KyBaja yop6a 1 I10 IIaBU
6ornecHuKa 110 OKe /ieba ce pauyHaso, Ip) TaKo HeypefHe
eKOHOMIIje, He MOJKe Ce CXO[HO Jieyerbe O0/IeCHMKa 3aKTe-
Batu. Hagamo ce ja KOHIIeM OBe TOfiMHe 1 ITI0OYeTKOM HOBe
TOfIVHE V1 YpeJHa eKOHOMMja 60/IHNUILY Hany 3a Ieo yBeha
[34]“ o 3HavajHux mpomeHa y bonuuiu Huje, MehyTum,
IOLIJIO jOLI HEKOJIMKO TOAVIHA, Y IOPEN CBUX XKa/lIOU me-
HOT JIeKapa 11 MoI61 Koje ¢y MUHMCTapCTBY YHYTpalLlbUX
mena ynyhupare 6eorpancka ONIITHHA M YIIpaBa BapoLIN.
O npobremnma 60THUYKOT XUBOTA, anu 1 0 KnukoBum
CTaBOBMMa IIpeMa bIMa, CBefloue U JOKYMEHTA O je[JHOM
norabajy u3 BpemMeHa Typckor 6ombpaznoBamwa beorpana
1862. ropune. Hanme, jefan pamweHUK, J. II., Ipu OTIyCTy
u3 BonHute no6mo je omo6perse of Knka fa ocrase pamwe-
HIKe rtovacTy pakujoM. Tome ce, MehyTum, y Kukosom op-
CYCTBY, yCHpOTMBUO Hafi30pHMK bonuuie Jopau Ilonosuh,
KOju je, TIpema ykanom Kojy je J. 1. mogHeo Yiipasu Bapor,
OBOTa OLIIAMaplLo, OIICOBAO MY OLia i MajKy U Ofy3€0 My
paxujy. J. [I. je uctom npumkom ontyxuo ITonouha 3a
HaxaT Yy BpLIEY LY>KHOCTY HaBeBIIM Jia CY ,JBe IeBOjKe
OHOMaJ] yMpJie joLIT y Bede 6e3 cehe, a OH je cyTpa faH
YakK y 6 caTyl Halllo MpTBe 1 HeHafrenane . Ilomosuh je
M03BaH Ha caciyllambe y YIIpaBy Bapoln, a ofi Kuxa je
Takole saTpaxkeHa u3jaBa o 1enoM porabajy. Y moj Kuko
usHocu u cnepehe: ,,OHO ITO MMaM IPUMETUTH, TO: Jia Ce
Y OBOBApOILIKOj OOTHUIIMN, paCIIyCHM U FafHIBY OO/IeCHN-
I[Y HaJjlase, KOjyi HMKAaKOBMX 3aKOHA, ¥ HMKAKOBe BJIACTH
He [IPUIO3H3jy; (...) OIIET ce CBMMa Hapefi6aMa IIPOTUBE U
IPOTUB paJie, TaKo fa 1 Hajoope HapaBu Yosek, yBubajyhu
HEYpeIHOCT OBAaKY, MOpa ce pa30eCHIUTH Y OTOPYNUTH, TUM
Ipe, LITO BUAM CBOj TPYA, U Hery y 3anyy 6adeny. To ce
CaMo TUM IIpe OIIPOCTUTYU MOXe Hafi3upare/by OONHMUIIE,
IITO OH KAaTKaJ U M3BaHPEJHO, Ca TAKOBYMMA IIOCTYIIaTH
MOpa, KaJl OH — HafI3upareb, JaH 1 Hoh ca oBMMa Hocra

JoeaHoBuh-Cumuh J.

uMa (...) KaJ ja, Kao yIpaBuTe/b OBe OOTHMUIIE BUILIE ITYTa,
Off TAKOBUX 60/IECTHMKA, U BUSUTY IIPEKMHYTU MOpaM,
B/IacT y momoh 3Baru, npunybhen cam. VMcTnHa, aa je To
IOTPeNTHO 6110, Kaj, OBY Hai3uparess J. yrapuo 6uo, u
OIIeT U3 FOpeHaBeNleHN Y3POKa, @ 0COOMTO 3aTo, LIITO Hafl-
3MpaTelb TAYHO CBOja Ije/ia M3BpIIaBa — YICTOhy HaOBY-
laBa, ¥ MOje HapeiOe M3BPLIABaTH Ce yCU/baBa — MOXe ce
onpaspatu. IIITo ce Ti4e OBe ABe [ieBOjKe, T1aKO Ce JOTORM-
TU MOXe, Jla Ce Yac yMUpama He 3Ha, W 3a00pasy, a TO
je TMM Ipe MoOryhHo, Kaj y jeRHOj COOMIIM, feBeT XKeHCKI
onacHo 6omnyjyhu /mmia ckyIybeHa 1exe, a y Jpyrum cobama
40 6onyjyhu nuua, camo aBa cryxuteba Heryjy™ [35]. Ja
je Kuxo 1 y TaKBMM OKO/THOCTMMA PEBHOCHO PO, BUAN
Ce 13 IOMNCa KOjUM MY je aBI'yCTa JICTe TOfMHe YIIpasa
BApOLLI, Kao cTapeluyHy GonHme®, n3pasmia nprusHame 1
3aXBAJIHOCT 32 CTPYYHO U II0)KPTBOBAHO JIEUEhe PAEHIX
y moMeHyTOM cyko6y ca Typuuma [36].

Y BOjHOj cny»6m

ITocre yeTpy rofMHe OUUITIEAHO HAIIOPHOT paja y beo-
rpajckoj 6omHuny Kuko je >xeneo ga mpoMennu cmysx6y.
Kpajem 1863. romyHe KOHKypHCao je 3a MecTo Ipodecopa
CyZIcKe MeIMIVHe Ha Bennkoj Koy, any ra Huje fo6uo,
jep je mporpam npegMeTa Koju je IogHeo AKaleMCKOM
caBeTy Bermike 1KorIe o1jeeH Kao ,,BUIIIE YelleH 3a Me-
RUIVHApe“ U TMe HeofroBapajyhu 3a xarenpy IIpaBHor
¢dakynrera [37]. Y MapTy 1864. roguHe 1ao je 0CTaBKy
6eorpajickoj OIMUITUHY U CTYIIMO je Y BOjHY CIYXO0Y Kao
xupypr 6eorpazcke BojHe 60nHue. Anu BojHa cinyxba
Huje Oula BberoB IpeBacXOfHYU U300p — UCTe TORUHE je
MMHUCTApCTBY YHYTPALIBUX Je/a IOJHOCKO Moibe 3a
[IOCTaB/berbe Ha YIpaXKimheHa MecTa ¢pusnkyca Yiupase
Bapouy beorpana, ogHOCHO pusukyca Okpyra Kparyje-
Baykor [38]. bes 063upa Ha TO, Ha HOBOj AYXHOCTH je
610 He caMo caBecTaH Beh ce, kao 1 panuje y Kmaxesiy,
TPYAMO Jia HOBMHaMa YHaIpenu cnyxo6y. CaMonHunmja-
THMBHO je 3aI1049e0 CTPY4YHY 06yKy OOMHIYApa, HECYMIBIBO
ce kopuctehy McKycTBOM cTedyeHMM y Mabapckoj Bojc-
1. VicTe ropyHe ofipKao je MpBU Kypc 3a O0IHUYape 110
IpOrpaMy KOjI je CAauMHIO IIOJ, HaCIOBOM ,,O Haylu 3a
6onmHMYape 1 Oy>KHOCTY 60MHMYapa y BpeMe para‘. Kypc
je moxabaso 23 6onHMYapa, KOju Cy Ha Kpajy Honaraau
ycnuT npex wrabHuM odpurypuma. Kuxo je og Munncrpa
BOjHOT 6110 ITOCeOHO ITOXBaJbEH 1,3 IIOKAa3aHy PEBHOCT y
cnyx6u”. Kako je, mebyTum, 6010Bao o act™e, a cTame
MY ce ¢ jeceHM noropiuano, ogpeheHo je ga ra Hafame y
T0j Iy>kHocTu 3amennu ip CreBan Henoxk [39]. Kapa cy
1864. ropnHe, 10 3aKOHY O YCTPOjCTBY BOjCKe, BOjHM JIe-
Kaplu Ioje/beHu y knace, Kuko je mo6mo sBame xupyp-
ra I kiace (1865) [40]. Mako cy k1ace BOjHUX JIeKapa y
paHry oaroBapaje opUIMPCKUM IMHOBUMA’®, IEKAPY X
y TO BpeMe HUCY UMaJIK Te ¢y paxkTuaky 6y noppebe-

8 Y Bpeme Tux gorabaja cBu rpahancku mekapu 6unu cy npuBpeMeHoO
HPUM/BEHN Y BOjHY CITY>K0Y, Te je Ha Toj ocHOBM Kuko 610 mocTaBbeH
3a CTapelINHy OOTHMIIE.

° 3Bame I7IaBHOT JIeKapa I K/1ace OfiroBapaso je YMHy HOTIYKOBHMKA;
r1aBHor nexapa Il xmace — ynHy Majopa; 1ekapa I k7ace — yMHy KaneTaHa
I knace; nexapa II — unny kanerana II kmace.
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Hu opunypuma. OBaKBO CTame OUIIO je U3BOP BEIVKOT
He3aJI0BOJbCTBA JIeKapa ¥ MHOTUX cyko6a usMely mux u
odunypa. fopuanny Tor noppeheHor nonoxaja uCKycno
je m Kuko 1865. rogune, Kajia je HEKONMKO ITyTa KasHMO
HecaBecHe 6omHMYape. bomHmaapn cy, mehytum, 6umm
noxpehenn komecapy bonuue, koju je fedakTo 610 HbeH
ynpaBHUK. [la 61 ce ocBetunu Kuky, okneBeTanu cy ra
KOJf KoMecapa, HaBeBIIM Ia OH O0/IeCHNKe Ha3/Ba CTOKOM.
Komecapy Huje MHOrO Tpebano na Kuka Tyxu MuHuCTpY
BOJHOM I 3aTPaXk/l 1eTOBO KaXKibaBarbe [41].

Ynopeno ca sBaHMYHUM AyXKHOCTUMA, Kuko je y beo-
rpafy o6aB/bao MpuBaTHY 1eKapcKy mpakcy. [Toce6Ho ce
6aBIO NeYereM BeHepUIHUX O07IeCTH. Y jefHOM OIIacy y
CprckuM HOBMHaMa HaBOZIM fa ,,3acTapernie, TajHe, U CBe
Cro/balllibe HOJIEeCTY JIe9r 0COOUTUM, Ha BUILIIE TOAVIIHEM
UCKYCTBY OCHOBaHUM HaunHoM“ [42]. Topune 1866, xana
Cce Y CKJIOITy 4eTBpPTe MaH/ieMIje Kojepe oBa 607ecT moja-
Bua u 'y Cp6ouju, YipaBa Bapoln je mosBana ce 6eo-
rpajicKe 7leKape ca IPMBATHOM IIPAKCOM fIa Ce aHTaXYjy y
nevery obomennx. Knko ce takobe oasBao nosusy, a Kafa
ce enupieMmja 3aBPIINIA, UCIIOCTABIUIIO Ce A je Off CBUX
NeKapa OH yumHuo Hajsehu 6poj BusuTa 6omecHuIIMa
(398). 3a cBoj Tpyx, Mexapy ¢y 6yu maheny u Harpabenu
Ha OCHOBY yKasa KHe3a Muxanma O6penosuha op 19/31.
okTobOpa 1866. ronune. HoBuane HajjokHazge ogpehene
Cy mpeMa Opojy yunmeHux BU3NUTa, na je Kuko gobuo
HajBehy M3HOC — 53 fyKaTa Ijecapcka 1 jeflaH LBaHI[UK.
ITopep Tora, HarpabeH je ca 50 fykata [43]. VicTe ronnue
6110 je mocnar u y JIosHUIY [ja Te4M TaMOIIbe XKUTeIbe
oborerne oy Kojepe, ay ce Ha JY>KHOCTU pa3bosieo ma je
1o Mon6u BpaheH y beorpan [44].

JIBe roguHe KacHMje, y MOMUTUYKY TYPOYIeHTHUM
OKOJTHOCTMMa KOje Cy HacTaJle HaKOH y0ucTBa KHe3a Mu-
xanna, Kuko ce Halrao y jefHoj He3aBUIHOj CUTYaLUjuL.
ITosHaTo je ma je Kao I7TaBHOT BMHOBHMKA 3/7I0YMHA TaJja-
IlIIba BIIACT OKpUBIIA KHe3a Ajekcanapa Kapahophesnha,
a M3BeCTaH Opoj mbeMy OMUCKIX JbYIY Kao caydecHMKe.
Kues, xojeM je cybeno y Byaumunewrtn, ocno6obeH je om-
TY>XOU ycren HeflocTaTKa fokasa, anu je y Cpbuju, mo
omnyuu IIpekor cypa, mory6/eHo u ocyheno Ha pobujy
BHIIIE JbYN. JelaH Off ONTY>KeHNUX 3a caydernhe 6uo je u
Anppa Bunorujesnh, HaJ30pHUK UMatba KHe3a AJIeKCaH-
npa y Cp6uju. Bunorujeuh je, kao u ocTany ONTy>XeHH,
Y 3aTBOPY ITOABPTHYT TEIIKOM Myd4emy. [lo Tajja IOTIyHO
3IpaB, TOJIMKO je OPOHYO Jia je IocTojana 6ojasau fa Hehe
moxxvBeTy npecyny. [lomrro cy y rpany Beh kpysxue mpu-
4e 0 MyderbUMa y 3aTBOpY, Bapomku cyn je ogpenyo Kuka
u ip Hopbha Knnnkosckor, ¢pusukyca Ynpase Bapoun,
ma npernenajy Bunorujesnha u yrBppe of uera 6omnyje.
IIpernenom koju cy usspmmnu 5/17. jyna 1868. Hammm cy
kof Bunotujesuha ,,I10 Ije71oM Tery Ha KOXKY TAMHO-MpKe
TIeTYILie BeJVIKe Ka0 COYMBO U IIOCTaBU/IM AMjarHO3Y CKOp-
6yTa [45]. HecyMBUBO je fa cy cBOje MUII/berbe HOHEIN
IIOJ, IPUTICKOM BJIaCTH.

BeposarHo cy Taj gorabaj u HecurypHe npummnke Koje
Cy 3aBnajiajne y 3eM/bu 611 IaBHM pasnosnu 3a Knkoso
olpepebee la KoHauHO HanycTy Cp6ujy. O merosoj Ha-
Mepu CBeNOYN jeflaH 3amuc y fHeBHUKY bemamuna Kamaja
(Benjamin Kallay, 1839-1903), TafaIumer aycTpo-yrap-

Srp Arh Celok Lek. 2018 Mar-Apr;146(3-4):231-238

cKor maacnanuka y Cpbuju: ,,16. HoBem6bap 1868. [lomrao
je k MeHy Knko, TpeHyTHO BOjHU 7eKap, KOju 61 xXermeo
fla IOHOBO CTYIIM y XOHBENICKY BOjCKY, Y K0jOj je paHuje
CITy1O, YKOMIKO ce oHa opopmu. O6ehao cam my ma hy
TO M3JIejCTBOBATH aKO MKaKo 6yzie Moryhe u 3aMonmo ra fa
M ca CBOje CTpaHe fiaje 06aBellTeha O Ofle/berbY BOjHOT
CaHUTeTa, IITO je u mpuxBatuo [46]. Y KanmajeBoM nHeB-
HUKy Kuko ce gambe He ciomMumbe. J[la i je mpeysumMao
HeKe HINIjYHCKe aKTUBHOCTY U fia i je Kanajy focTaBmao
TpakeHa 06aBellTama, 3a cajia HUje II03HaTo. XOHBeEf -
CKa BOjCKa je Y AycTpoyrapckoj MOHapxuju ¢popMupaHa
5. periem6pa 1868. rogune, anu Kuko Huje y By cTymmo.
ITpemunyo je 6. HoBeMOpa 1869. ronuHe y beorpany, nocne
»kpahe 6onectu” [47].

3AKJ/bYYAK

Kaprno Kuxo je y Cpbujy foiao ca 60ratum UCKYCTBOM
Koje je cTekao pasiehm y AycTpujcKoM LIapcTBY Kao LIMBUII-
HJ, BOjHM ¥ IIPMBATHY JleKap. VI mociie Bullle Of IIeTHAeCT
TOfiMHa CTyX0e, Y CPeOBEYHOM XIBOTHOM 100y, 11 Ha/be
je 6M0 pajj03HaIOT U Ipefy3uM/BUBOT fyxa. Y Cpbuju ce
HIOHOBO, Ka0 ¥ M/IafiOCTH, 6aBIO MCTPaXXUBAbeM IIPUPOJ-
HJIX [10jaBa ¥ pecypca, Ha4MHa XXMBOTA U 0014aja CTaHOB-
HMIITBA, CTapMHA... [IOHOBO je MMcao, IpefIarao 1 yBOAMO
HOBYIHE y CTY>KOM. 3a CBOjy CTPYYHOCT, MHULMJATUBHOCT U
caBeCcHO 00aB/barbe Ty)XHOCTH BLIIE [Ty Ta je II0XBa/bVBAH.
Anu ¢ gpyre cTpaHe, 6pojHe OKOITHOCTH 61IIe Cy M3BOPU
HETOBUX ITpo6IeMa 1 Y3pOIy He3aloBO/bCTBA. 360T Ta-
[allber HauyHa OpraHusalyje 3ApaBCcTBeHe CIyxKbe, Kao
OKPY>XKHI QUBUKYC e7IOM je 6110 MOTUMEbEH IOMULIN]CKOj
Bnactu (HavencTBy okpyra), a kao ynekap Bojue 60mHu-
e opuupy - koMecapy bomanne. Hucy ycrena merosa
HAaCTOjamba fia ce y3[UrHe Ha JPYLITBEHOj IECTBULM — Me-
cTo mpodecopa Bennke mkone Huje fo6mo, a cTyauja o
KbaxeBaukoM OKpyTY, KOja je MOITIa [la My OTBOPM BpaTa
3a rpujeM y JIpyLITBO CPIICKe CTTOBECHOCTH, HETATVBHO
je orjerbeHa. Y TEIIKMM HOMMTUYKNAM IPUIMKaMa HAKOH
ybuctBa kHesa Muxanma O6peroBuha ounrienHo je 6uo
npunybeH fa fenyje IpoTUB CBOje caBeCTH 1 IeKapCKe
etuke. Ha kpajy, y36ypkanoj Cpbuju Koja Huje UCITyHU-
/la BerOBa OYeKVBatba I YMj) APXKaB/baHVMH HUKA[A Hije
nocTao, Kuko Huje cMaTpao fia fyryje 10jamHoCT.

3AXBAJIHOCT

AyTop ce HajcpmauHMje 3axBasbyje rocnohama Poxxu Ma-
punkosuh u JKyxauu bonuh (Zsuzsanna Bolits) 3a mpe-
BOJ TeKCTOBA ca Mahapckor jesuka; np Pobepry Xepmany
(Hermann Robert), npencennuxy Mabapckor ucropujckor
npyursa (Magyar Torténelmi Tdrsulat), 3a objalumerma y
Be3n ca aHraxoBawuma ap Kapna Kuka tokom Mabapcke
peBonyuuje (1848/49) u 3a nomoh y ucrpaxusamy, gp
3opany Banuhy sa ycrympenu npesop Kwure Emepu-
xa II. JInnpenmajepa ,,Serbien, dessen Entwicklung und
Fortschritt im Sanitdtswesen, mit Andeutungen iiber die
gesammten Sanititsverhaltnisse im Oriente®
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Dr. Karlo Kiko (Karol Kiko, 1813-1869) — One of the Slovaks in the Serbian health

service in the 19th century

Jelena Jovanovi¢-Simic¢
Museum of Science and Technology, Belgrade, Serbia

SUMMARY

Dr. Karlo Kiko was one of many doctors from the former Aus-
trian Empire living and working in the Principality of Serbia
in the 19th century. He was born in Uhrovec, Slovakia, which
was then part of the Kingdom of Hungary - in itself part of the
Austrian Empire. Kiko was promoted to the Doctor of Medicine
in Pest in 1845. In his youth, he dealt with alternative ways of
healing, he explored medicinal herbs and mineral waters and
published several expert papers. He was a Fellow of the Royal
Hungarian Natural Science Society. As a physician in the troupe
of General Mor Percel, he participated in the Hungarian Revolu-

tion of 1848/49. Kiko spent the last 11 years of his life in Serbia
working as a physician of the Knjazevac County, as a doctor of
the Belgrade Municipality and a military doctor — a surgeon of
the Military Hospital in Belgrade. Although he is considered
a respectable person in the Region of Trenin, from which he
emerged, in Slovakia it is not known that he has lived and died
in Serbia. The goals of this paper are to round off Kiko's biogra-
phy with his “Serbian period” and to present the personality of
a worker in the Serbian health service in the past.

Keywords: Karol Kiko, physician; doctor; Slovakia; Serbian
health service
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Ap Kapno Kuko — Chosak y Cpnckom KoBuHy

ITomToBanu ypenuude,

C uHTepecoBameM CMO IIPOYNTANN Paf U3 JIC-
Topuje MegunyHe Jenene Jopanosuh Cumuh
»1p Kapno Kuko (Karol Kiko, 1813-1869) -
jeman o CroBaka y CpPIICKOM CaHUTeTy y 19.
Beky“ [1], o jenHOM of petkux CroBaka Koju
je paino Kao 7ieKap y Hallloj 3eMJbM.

Y cBOM pajly ayTOpKa HaBOJM i je ,,y MOJI-
61 3a 3amn0crIene Kojy je mogHeo MuHMcTap-
CTBY yHyTpammyx fiena Kuesxesune Cpouje ...
1858. roguHe” u Kojy je ,ynytuo us Cpemcke
MuTtpoButie, e je Tafia 6110 IpUBaTHM TeKap',
Kuko HaBeo ga je op 1851. no 1853. rogune 6110
»IJAPCKO-KparbeBCKe haMmmje ieKap Criaxuy-
Ka Ha3BaHoT Pankese n IIpomMoHTOp®, Te fia je
oft 1854. o 1856. ropuHe 6110 ,,JieKap Tprosawa
KoByuHauky, off 0BY HAPOUUTO TOTA Pajiy I03-
Bar 11 Aa je 4ok je y KoBuny 6mo, ucrymasao...
u gy>xHoctu ITonkosckor u Porckor nekapa... u
myxHocTn CaHnTeTcKora pedepenta kox Ko-
BIHCKOT pacTe/baHCTBa . AyTOpKa HaBOAY fIa
Cy »IIOfallM O II03HABAMY je3NKa, T0CeOHO CpII-
CKOT, OVJIN... yBEK TPaXKeHM Off OHUX KOjJ aIlIn-
1upajy 3a 3anocnemwe y Cpouju’, te fa ,,Kuko,
TAaK/e, HUje HaBeo Jja 3Ha CPIICKM je3UK, MaKO
je Mon6a mucaHa Ha cprickoM . Jlaibe, #a ce ,,y
jemHOM onycy MuHMCTapCTBa YHY TPAIIBUX
Hena JIp>kaBHOM CaBeTy" HaBOAM... ia OH ,,TO-
BOpM M Iulite CpOCKM. AKO ,,HUje 3HAO CPIICKU
je3uk’, oHfia #a ra je ,Kuxo... 6p3o caBragao®
[1], ofHOCHO Kao [a IIOCTOju AMIeMa Ja Jiu je
Kuko 3Hao Ham je3uk.

Pankese, rpap y kojeM je gokrop Kuxo 60-
pasuo og 1851. no 1853.rogune, 6uo je Cpu-
cxu Kosus, min Mamm nimu Jomwu KoBus, kojer
Mabapu 30By Rdckeve, ogHocHO CpIicKu- Mn
Kum-Kese. I'pap ce Hamasy Ha oxo 40 kuio-
MeTapa jy>kHo off bygumnemte, Ha Yenenckoj
afiy, Ha 11eBoj ob6amm Jlynasa. OcHoBamm cy ra
1440. rogunae Cp6u, U36€rnm Of TYpCKOT 3y-
nyma, u3 KouHa Ha [lynaBy y banary. ITomro
cy npsu 1yT ocojunu Cmepnepeso, Typim cy y
IBa HaBpaTa npeu JlyHas u ynamy y Kosus,
na cy Cp6u usbernm Ha ceBep, go Yemencke
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azie. Ty je KOBMHCKUM ITpece/beHMI[MMa yrap-
CKM KpaJb BragmciaB ycTynmo KaCHOTOTCKY
IIPKBY 3a HUXOB ITPaBOCIaBHY XpaM. M gaHac
Ha Yenenckoj agu mocroju Cprckn Kosus, ca
1pkBoM noceehenom Yenewy boropopute [2].
IIpkBa je Tpu ImyTa >KMBONMCAHA, a TOCTIENHY
uyT je y XVIII Bexy dpecke ypaguo Teomop
Ipynrosuy, Ilunnap ns Mocxonosmwa y Enupy
[3]. Janac y CprickoM Kosuuy Hema Cp6a, anmu
IIPKBa >KMBY Ka0 CPIICKM MaHacTup [4].

Tpu rogune je goktop Knko mposeo meby
Cpbuma y Cpnckom KoBuny, Ha koje je Bepo-
BaTHO OCTaBIO Jobap yTHCAK, 1A je OH Off TP-
roBana ,, KOBMHaYKM... HAPOUMTO... TO3BAT" fla
6yne meby wuMa joi Tpu roguHe, cBe 1o 1856.
roguHe. JJakre, cnepehe Tpu ropuse, o, 1854.
o 1856. ropuHe, OH je BepOBaTHO 610 II03BaH
oxn Cp6a us Cprckor KoBuHa fna um 6yzne ne-
Kap, a He ofy Cpb6a u3 Kosuna y banary, 13B.
Homer KoBnHa. AKo je Hallla TpeTIOCTaBKa
TayHa — 71 je okTop KMKO IecT ropguHa y KoH-
tunyutery 6uo mehy Cpbuma xao nexap, To
OHJIa 3HAYM JIA jeé CUTYPHO ¥ HAy4MO CPIICKM, T1a
He YyAM fia je MojI0a 3a 3amocyerbe Kojy je ymy-
THO MMHICTapCTBY YHYTpalIbuX fiena Knexe-
BuHe Cp6uje — Ha cprickoM. [lajbe, OH T0CeOHO
¥ He HAaBOJIY Jia 3Ha CPIICKIL, jep je Beh Hammcao
U IOTKpeNNo JoKyMeHTNMa fia je Mehy Cp6u-
Mma y CprnickoMm KoBuHY IpoBeo IIeCT TofMHa
— JIOBOJbHO Jla HAy4M HAll je3UK, IITO Ce OIeT
U HAaBOJY Y jefHOM Jlonucy MuHucrapcTsa
YHYTpallbuX fieia JJp>KaBHOM caBeTy: OH,
Kuxo, ,roBopu u nuute cp6cku [1]. Ynnn ce,
makie, na goktop Kuko Huje ,,6p30 caBnagao®
[1] cpcky 10 foMackKy y Haury 3eMby, Beh je
y Cp6ujy poirao a jja je BepoatHo Beh go6po
TOBOPMO CPIICKM U TO ca akijeHToM Cpba u3
Yrapcke, Cp6a n3 Cprickor Kouna.

ITpod. np Cnoboman Huxomh

Jom. np Bragumup JKnsxosuh
MHCTUTYT 32 CY[ICKy MeULIMHY,
Yuusepsurer y beorpany, Meguumnckn
¢axynret, Cpbuja
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OAroBOP AYTOPA / AUTHORS' REPLY

Ap Kapno Kuko — Chosak y Cpnckom KoBuHy

INomToBanu ypennude,

3a cBakor ayTopa ITOJCTMIAjHO je Kaja me-
TOB pajl 13a30Be NMaXKiby CTPYIHE jaBHOCTHU
U TIOCTaHe OCHOBA 33 KOHCTPYKTUBHY AMC-
Kycujy. VI3 Tor pasynora 3axBayiHa caM Koje-
rama Crno6omany Huxonuhy u Bragumupy
JKuskosuhy, koju cy max/BuBo IpOYNTABIIN
Moj pap ,,Jp Kapno Knko (1813-1869) - jenan
oxn CroBaka y CPIICKOM CaHUTeTy y 19. Beky™
[1] HamMcamyu TeKCT 1of, HacnoBoM ,,[Ip Kap-
1o Kuxo - Cnosak y Cprickom KoBuny“ [2].
Hukonuh u YKuskosuh cy 3a nonasny Tauky
Y3l MOjy HeOYMUILY Y HOT7Iefy MUTamba Ja
1 je op Kuxo 3Hao cpricku jesuk Kaza je 1858.
ropuHe fommao y Cpoujy v CTynmo Ha Iy>KHOCT
¢usukyca Oxpyra KmbaxeBadkor. OCHOBa 3a
MOjy HelOyMMITy OW/Ia je YMEbeHNIIa ia CY TPU
IOKyMeHTa Koja je Kuko mornucao (nBe Monbe
ynyheHe MMHUCTapCTBY YHYTpalllbUX fiena
U 3aKJIeTBa IIPU CTYIA®Y Y CIyXO0y) mmcaHa,
VICTVHA, Ha CPIICKOM je3VIKY, aIi CBaKM Off BbUX
pasmranTuM pykomucom. ITopen Tora, mucMo
Koje je Kuko ymyTno nuyno np Emepuxy JIun-
IeHMajepy, TaflallbeM HaueTHnKy CaHnTeT-
CKOT ofie/berba MUHICTapCTBa YHY TPALTbIX
Jiena, TIMCAHO je Ha HeMadKOoM je3MKy (pyKoIic
ce pasIuKyje Off CBa TPM PYKOIIUCA Y TTOMe-
HyTuM gokymeHntuma) [3]. [Iutawe Kukosor
3Hama CPIICKOT je3MKa caMo I10 ce61 HeMa Be-
JIMKY Ba)KHOCT, a/IY je TIOBe3aHO Ca HheroBOM
panHOoM 61orpadujoM 1 pasyMeBambeM I0jefy-
HIX MICTOPMjCKIX YMIbEHNIIA KOj€ jecy 3Ha4ajHe
1 300T Kojux nmuieM oBaj TekcT. Hanme, y pagy
caM y3 nuTHpame fienosa Kukose mpse Monbe
3a 3anocieme y Cpbujy peficTaBiIa BeroBy
panny 6uorpadujy. Ty croju na je Kuxo ,oxn
1851. no 1853. 6mo (je) ‘Tlapcko-kpampeBcke
(dammnuje mexap crraxmayka HasBaHOT PankeBe
u IIpomonTop ™. Naswe, ,,on 1854. o 1856. 6mo
je ‘mexap Tprosana KoBunauku, o 0BM Hapo-
YITO TOTA pajjyi IO3BaT. Y UCTO BpeMe, of, 1854.
1o 1856, nok je y KoBuHy 6110, ucrymasao je

u pyxHocTtu Ilonkosckor u Porckor nekapa,
OCMM TOTa II0 HaJIOTy BUCOKOC/IaBHe [Ipxxa-
Be UCIIYHaBao je u fy>kHocTy CaHUTeTCKOoTa
pedepenTa xop KoBuHckor pacte/bancTa’™
Ha ocHoBy usHeTVx unmenuna, Huxonnh un
JKuBkoBuh 3axmyunnu cy pa je Kuko ,,mect
rofiyiHa y KOHTHHYuTeTy 6uo Mehy Cpbuma xao
7ekap“ U fia je 3aT0 6e3 CyMibe 3HAO CPIICKU
jesux. Ilo nmuTamy roBOPHOT, aIM He U Muca-
HOT CPIICKOT je3UKa, YITTABHOM OVIX ce CTTOXM-
na ¢ TuM mynubereM. Huxomrh n JKuskosuh
Janm ¢y u KpaTtak ucropujat Cprckor Kosuna
(PaukeBe, ogHOCHO Mabapcku Rdckeve), koju je
CBaKaKo KOPVCHa JIOIyHa MoT pafa. Mebytnm,
M3HeNN Cy U cTaHoBuUIITe fia je Kuxo ,,ox 1854.
1o 1856. rogyue”(...) BepoBaTHO 6110 MO3BaH
ox Cp6a ns Cprckor KoBuna ga um 6ype je-
Kap, a He ofy Cpb6a n3 Kosuna y banary, 13B.
Jomer KoBuna®“ I[Tpene6pernyra je unmeHuna
Ia NUTHpaHe JY>KHOCTH Koje je Kuko o6aBbao
Y TOM IIePUOJY — LY>KHOCTHU ,,IIo/IKOBCKOT 1
Potckor nexapa“ u ,,ay>kHocTy CaHUTETCKOTa
pedepenTa kop, KoBuHCKOT pacTe/paHCcTBa  He-
IBOCMMCIIEHO YKa3yjy fia je ped o BojHoj kpaju-
HY Tafallber AyCTPUjCKOT LlapCTBa, OffHOCHO
IbeHOM Jieny — baHaTcKoOj BOjHOj rpaHULIN
¢dbopmupaHoj 1764. ronuHe, y 4njeM je cacra-
By 6170 11 MecTo KoBuH. Y memy je mocrojana
Komilanujcka citianuya Kao feo XII Hemauko-
6aHaTCKe pervMeHTe, dnje je cepuIuTe 610 y
ITanyesy. banarcka BojHa rpaHMIja IOCTOjaIa
je mo pasBojauera 1872. ropguHe [4].

ITopen BojHe ynore, rpaHulia je MMasna u
yiory y ofnOpaHu 3eMibe Off YHOCA 3apasHux 60-
necty. OcuM KapaHTHHA, YK Ibe Cy IO0CTojaja
Y TPTOBMILTA — paciiienu, rpaheHa Ha moceban
Ha4MH KOju je oHeMoryhaBao M3N4KM KOH-
TakT usMeby Tpropama us gBe gp>kaBe — Ayc-
Tpujckor 1 OCMaHCKOT LjapcTBa. Pacitienu cy
Taksie 6¥/Ie TUIIMYHO TPaHNYHe YCTaHOBeE.

Hoxas fa je Kuxo nsmeby 1854. u 1856.
TOAVHE UIIaK CTy»60Bao y 6aHaTCKOM a He ¥
Cprckom KoBuHY jecy u iBe MOTBpie Koje cy
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0 TOMe U3JaTe Ha HEMAaYKOM je3UKY, CTy>KOEHOM je3UKy y
6aHarckoj BojHoj rpanuiu [3]. [IpBa ox mux, ,Certificat®
HamycaHa je 24. anpwia 1855. roguae y ,,Kubinu“ (Hemau-
ku Ha3uB 3a KoBun). [Ipyra, ,,Zeugnis“ (cBeno4aHcTBo),
y k0joj ce HaBoau KuKOB aHra)KMaH KO, ,,KyOMHCKe KOM-
naHuje“ on 4. aBrycta 1854. no ¢pebpyapa 1856. roguse,
HanucaHa je 24. mapra 1856. y I[lanuesy. [Ip Kapno Kuxo,

JINTEPATYPA

1. Jovanovic Simic J. Dr Karlo Kiko (Karol Kiko, 1813-1869) — jedan
od Slovaka u srpskom sanitetu u 19. veku. Srp Arh Celok Lek. 2017;
146(3-4):231-8.

2. Nikoli¢ S, Zivkovi¢ V. Dr Karlo Kiko - Slovak u Srpskom Kovinu. Srp
Arh Celok Lek. 2017; 146(3-4):239.

Srp Arh Celok Lek. 2018 Mar-Apr;146(3-4):240-241

makre, jecte mposeo Mehy CpbuMa mrecT ropguHa, anu y
nBa KoBuHa — y CprickoM 1 y 6aHaTCKOM.

Hp Jenena Jopanosuh Cummh
My3sej HayKe U TeXHMKe —
Opememe Mysej CpIicKor 1eKapCKOT IpylITBa

3. Arhiv Srbije. Ministarstvo unutrasnjih dela, Sanitetsko odeljenje.
V:1.1858.

4.  Spasovi¢ IB. Banatska vojna granica i njeno ukidanje 1872. godine.
Pancevo: Istorijski arhiv u Pancevu; 2004. str. 16 113.

241



YNYTCTBO AYTOPUMA 3A MNMPUMPEMY PALIA

IIpe mogHOmeEema pyKkonuca YpeSHUIITBY YaCOMNM-
ca ,,CpIicku apxuB 3a IeTOKYNHO NeKapcTBo“ (CA)
CBU ayTOpM Tpeba ga mpounTajy YyTcTBO 3a ayTope
(Instructions for Authors), rae he mponahu cBe norpebne
uHdopMalyje 0 MUCaby Y NPUIIPEMU paja y CKIaxy
ca cTaHfapauMa 9aconuca. Beoma je BaykHo fa ayTo-
pu npunpeMe paj npemMa gaTUM IPONoO3NNjaMa, jep
YKOIMKO PYKOINC He Gyfie ycknaleH ¢ oBUM 3aXTeBMMa,
Ypenuumrso he omIoKuTH N OXOUTH Her0OBO Iy6Iu-
KoBame. PajoBu o6jaBbenn y CA ce He XOHOpapuy.
3a yraHke koju he ce o6jaBuru y CA, caMoM HOHYIOM
paga CprckoM apXyBy CBU ayTOpM pajia IpeHoce CBoja
ayTopcKa IpaBa Ha u3fgaBaya yaconuca — Cpicko ne-
KapcKo PyHITBO.

OIIIITA YIIVTCTBA. CA o6jaB/byje pajoBe Koju 10
cajia HUCY HUTTIe 00jaB/beHN, Y LIeMTOCTY VTN JeIOM, HUTH
npuxBahenu 3a o6jaBpuBame. CA o6jaBbyje pafgoBe Ha
€HITIECKOM ¥ CPIICKOM je3uKy. 360r 607be JOCTYITHOCTI
u Behe IMTHPaHOCTY TIpeNopydyje ce ayTopuMa fAa pa-
IIoBe CBUX OO/MNMKa Mpefiajy Ha eHrmeckoM jesuky. Y CA
ce 06jaBpyjy cnepehe KaTeropuje pajoBa: yBOJHUIN,
OpUTVHANMHY (HayYHM U CTPYYHU) PafoBM, MeTaaHa/INU-
3e, IIpeITIeAHN PafIOBY, IPETXOIHA U KPaTKa CaollITeba,
nprKasy 60NeCHNMKaA U CIydajeBa, CIMKe U3 KIMHNIKe
MefVIMHe, BUeO-WIaHIU, PafiOBY 3a IIPAKCY, aKTye/THe
TeMe, PafIOBY M3 UCTOPHje MeVIIHE 1 je3UKa MeIULIHe,
JINYHY CTaBOBY, HAPY4YeHN! KOMEHTapY, IIIICMa YPEeNHNKY,
IpYKa3u KibUra ¥ Apyru mpunosy. OpurnHaaHy pajioBy,
IpeTXOJHA U KpaTKa CaollllITema U MpuKasyu 6oecHnKa
U C/Iy4ajeBa IYOIUKYjy ce UCK/bYYMBO Ha €HITIECKOM je-
3UKY, a OCTaJIe BPCTe pajioBa ce MOTy ITy6IMKOBaT! U Ha
CPIICKOM je3MKy caMo II0 OfTyny Ypeguumrtsa. Pagosu ce
YBeK I0CTaB/bajy ca Ca’kKeTKOM Ha €HITIECKOM M CPIICKOM
jesuky (y ckmomy camor pykormmca). TekcT paga KynaTn y
mporpamy 3a obpany texcra Word, pontom Times New
Roman v BenmnuuHoM coBa 12 Tagaka (12 pt). Ce yetupu
MapruHe IOfeCUTH Ha 25 mm, BeIN4VMHY CTPaHMIe Ha
¢dbopmar A4, a TEKCT KYIIaTU C ABOCTPYKUM IPOPEoM,
JIeBUM TOpaBHAMbEM U YBIa4eHheM CBAaKOT Iacyca 3a 10
mm, 6e3 nepewa peun (xudenanuje). He xopucturu Ta-
OynaTope 1 y3aCTOIIHe IIpasHe KapakTepe (cIejcoBe) pagu
HopaBHama TeKCTa, Beh anaTke 3a KOHTPOJTY IOpaBHaa
Ha newypy u Toolbars. 3a Ipenasak Ha HOBY CTPaHy J0-
KYMEHTa He KOPUCTUTU HU3 ,,eHTepa’, Beh uckbydnso
onuyjy Page Break. Ilocne cBakor 3HaKa MHTepIYHKIIMje
CTaBUTHM CaMo jeflaH Ipa3aH KapakTep. AKO ce Y TeKCTY
KOPMCTe CIelyjamiHy 3Hauy (cuMO0iu), KOpUCTUTY GOHT
Symbol. ITogauu o KopuiheHoj IUTepaTypy y TEKCTY 03-
HavaBajy ce apallcKyM 6pojeBrMa y YI7IaCTVUM 3arpajia-
Ma — HIIp. [1, 2], 1 TO pefocieioM KOjuM ce II0jaBibyjy ¥
TekcTy. CTpaHuIle HyMEpPHCATH PEOM Y HOBEM TeCHOM
YTy, IOYeB Off HaCTIOBHE CTPaHe.

I1py mmcamy TeKCTa Ha eHITIECKOM je3VKy Tpeba ce mpupp-
>KaBaTy je3ndKor cTaugapna American English u xopucty-
TH KpaTKe 1 jacHe pedeHuIle. 3a HasyBe JIEKOBAa KOPUCTUTHI
MCK/bY4NBO IreHepryKa MMeHa. Ypebaju (amaparu) ce 03-

HayaBajy GpabpuyKyM HasMBMMa, a UME U MECTO IIPON3-
Bobhaua Tpeba HaBecTM y 061MM 3arpagama. YKOIMKO ce
Y TEKCTY KOPUCTe O3HaKe Koje CY CII0j clioBa U 6pojesa,
IIpeL3HO HamucaTu 6poj KOji ce jaB/ba Y CYNepCKPUIITY
w cynckpunry (amp. *Tc, IL-6, O,, b, ,, CD8). Ykomuko
ce HellITO yoOuyajeHo muie KypsusoM (italic), Tako ce u
HaBopy, HIIp. ren (BRCAI).

YKONMKO je paj eo MarucTapcke Tese, OHOCHO JOKTOPC-
Ke Jjucepranuje, Win je ypabeH y OKBUpY Hay4HOT IIpoje-
KTa, To Tpeba moce6HO HasHaunTy y Hamomenn Ha kpajy
TekcTa. Takobe, yKOMMKoO je paj IpeTXOAHO CAOMIITEH Ha
HEKOM CTPYYHOM CaCTaHKY, HABECTH 3BaHIYaH Ha3MB CKY-
Ia, MeCTO U BpeMe Ofip>KaBama, [ja 1M je paj; 1 KaKko my6-
JIMKOBaH (HIP. ICTY VU APYTadMjy HACTIOB U/IN CaXKeTaK).

KIMHNYKA NCTPAKMBAIBA. Knuanyka uctpa-
KUBama ce Je@UHNITY Kao UCTpaXkMBamba YTHUIIja jef-
HOT MJIM BUILE CPefICTaBa M/IM Mepa Ha MCXOJ, 3[paBba.
Perncrapcku 6poj McTpaxxuBarma ce HaBOIM Y TIOCTIEHEEM
peny caxkeTka.

ETNYKA CATTTACHOCT. Pyxomicy 0 MCTpaXXBamu-
Ma Ha JbyiuMa Tpeba fla cafipske M3jaBy y BUAY MMCAaHOT
HPUCTaHKa NCTIMTUBAHUX 0c06a Y CKMafy ¢ XelCHHIIKOM
TeKmapanujoM 1 ofobpembe Haf/IeXKHOT eTIYKOT off6opa
7la ce MCTPpaXMBambe MOXKe U3BECTH 1 J1a je OHO Y CK/Iay ¢
IpaBHMM CTaHAapAuMa. EkcriepuMenTanHa ncTpaxuBama
Ha XyMaHOM MaTepyja/y U MCIIUTVBaba BpIIleHa Ha )XUBO-
THaMa Tpeba fia cafipyke U3jaBy eTUIKOT 0f60pa yCTaHO-
Be 11 Tpeba fla Cy Y carlacHOCTH C TPaBHUM CTaHAApAyMa.

M3JABA O CYKOBY MHTEPECA. VY3 pykonuc ce npu-
JlaXKke MOTIMCaHa U3jaBa Yy OKBUPY obpacua Submission
Letter xojoM ce ayTOpu M3jallllbaBajy 0 CBakoM Moryhem
CYKoOy MHTepeca UM HBeroBOM OfICYCTBY. 3a ofjaTHe
MHpOpManMje 0 Pa3IMINTUM BpcTaMa cykoba MHTepe-
ca TIOCeTUTH MHTEpHeT-CTpaHnIy CBETCKOT yApYyKema
ypeRHuKa MeguIHCKX yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) 1o Ha-
3uBoM ,,IlonuTuka usjaBe o cykoby uHTepeca®

AYTOPCTBO. Cse ocobe Koje Cy HaBeleHe Kao ayTOpU
pana Tpeba fia ce kBanudukyjy 3a ayropctBo. CBaku ay-
TOp Tpeba [ia je yIecTBOBAO JOBO/BLHO Y Pafly Ha PYKOIICY
KaKo 61 MOTao Jia IIpey3Me OATOBOPHOCT 3a IIeJIOKYTIaH
TEKCT U pe3y/TaTe M3HeceHe y pafy. AyTOpCTBO ce 3a-
CHMBA CaMO Ha: 6MITHOM JOIIPMHOCY KOHIENIUj I paja,
Tobujamy pesynTara UV aHATIM3Y Y TYMaderby pesynTarTa;
IIJIAaHMParby PYKOILMCA VI FeT0BOj KPUTUYKOj pEBUSU)U
Ol 3HATHOT MHTENEKTYa/THOT 3Ha4aja; 3aBPLUIHOM JJOTEPH-
Bamby Bepsyje PyKOIMca KOjy ce IpUIIpeMa 3a IITaMIlarbe.

AyTopu Tpeba fa IpuIoKe OIMC JOIPUHOCA MOjeIMHATHO
3a CBaKOT KoayTopa y OKBUPY obpaciia Submission Letter.
DuHaHCHpame, CAaKyI/balbe NMOfjaTaKa MIN FeHePaTHO
HafI7eflabe MICTPaXMBauKe IPpyIle CaMi 1o ce6u He MOTy
oIpaBfiaTy ayTopcTBO. CBY APYIM KOjU Cy JOTIpMHENN
u3paju paja, a Koju HIUCY ayTOpM PyKomuca, Tpebaio
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6 a Oyny HaBefleH! y 3aXBaHULIM C OIIJMCOM IBYIXOBOT
TOIIpMHOCA Pafy, HApaBHO, y3 IMICAHU NIPYCTaHaK.

HACJIOBHA CTPAHA. Ha nipBoj cTpannuy pykomnmca
Tpeba HaBecTu cnefehe: HacnoB paza 6e3 ckpahennua;
IpefJIor KPaTKOT HACTIOBa Pajia, [yHa MIMeHa U IIpe3uMeHa
ayTopa (6e3 TUTYNIA) MHAEKCHpaHa OpojeByMa; 3BaHMYaH
Ha3UB YCTaHOBA Y KOjIMa ayTOPU pajie, MeCTO 1 SP>KaBy
(pemocenoM Koju OfroBapa MHAEKCUPAHUM OpojeBrMa
ayTopa); Ha JHY CTpaHNIie HaBeCTU UMe U IpesNMe, ajl-
pecy 3a KOHTaKT, 6poj Tenedona, ¢pakca 1 uMejn agpecy
ayTopa 3a[y>KeHOT 32 KOPEeCIIOHAEHIIIjY.

CAJKETAK. Y3 opuruHaauu paj, IPeTXOSHO U KPaTKO
CAOMIITEbE, METAAHAINSY, IPETJIe]] IUTepaType, IPUKa3
cnyd4aja (6omecHUKa), pafi U3 UCTOPYje MeIMLIMHE, aKTyell-
HY TeMy, paji 3a pyOpIKY je3VK MeIUILIMHE U paf 3a IPaKCy,
Ha JIPYTOj 110 ey CTpaHMIM JOKYMeHTa Tpebha MPIIoxKM-
TV CaXKeTak paja obuma 100-250 peun. 3a opurnHamHe
pajioBe, IPETXO/IHO U KPATKO CAOMNIITEHe, MeTaaHa/IN-
3e I TIpernefHe panoBe, caxeTak Tpeba fa uma cremehy
cTpyKTYpy: YBoa/Lnm, Metope, Pesynratu, 3ak/byyak;
CBaKI Off HaBEJIeHNX CeTMeHaTa IMICcaTy Kao 1mocebaH ma-
cyc Koju noune 60nn0BaHoM peun. HaBecTy HajBaxHMje
pesynTare (HyMepyryKe BPEFHOCTU) CTATUCTNYKE aHAIM3E
U HUBO 3HaYajHOCTHU. 3aK/byJaK He CMe OUTH YOIIIITeH,
Beh Mopa 6UTH IUPEKTHO MOBe3aH ca pe3ynTaTuMa paja.
3a mpukase 60mecHMKa caXeTak Tpeba a uma cinenehe
memoBe: YBop (y MOCTIeNb0j pedeHNIIN HaBeCTH LINJb),
ITpuxas 6omecHnKa, 3aK/by4aK; CETMEHTe TaKohe mucatu
Kao 1oce6aH Macyc Koji mounme 601j0BaHOM pedn. 3a
oCTajie TUIIOBE PaJioBa CayKeTaK HeMa ITOCeOHY CTPYKTYPY.

K/bYYHE PEYI. Vicnion Ca)keTKa HaBeCTH Of TPU JI0
IIecT K/bYYHUX peun uay uspasa. He Tpeba na ce moHa-
B/bajy pedM U3 HAC/IOBa, a KIbY4He peur Tpeba fa 6yny
perneBaHTHe VN OMUCHe. Y N300y KJbYYHUX pedun KO-
puctuty Medical Subject Headings — MeSH (http://www.
nlm.nih.gov/mesh).

ITPEBOJ] HA CPIICKM JE3MK. Ha tpehoj o pemy crpa-
HUIIM JOKyMEHTa IIPUIOKUTY HACIOB pajia Ha CPIICKOM
jesuKy, IIyHa ¥IMeHa Y1 IIpe3uMeHa ayTopa (6e3 TuTyna) uH-
IleKcupaHa O6pojeBrMa, 3BaHNYaH Ha3UB YCTaHOBA Y KOjH-
Ma ayTopy pafie, MecTo 1 fipxxaBy. Ha crenehoj — ueTBpTOj
0 pefly — CTPaHUIM HOKYMEHTa MPUIOKUTH CaskeTak
(100-250 peun) ¢ k/byaHUM pednma (3-6), 1 To 3a pajoBe
y KOjuMa je o6aBe3aH CaXKeTaK Ha eHITIeCKoM jesuky. [Tpesop
I0jMOBa 13 CTpaHe IMTepaType Tpeba fa 6yme y AyXy cpi-
cKoT jesyka. CBe CTpaHe peun WIV CHHTAarMe 3a Koje IoCToju
oxiroBapajyhe vMe y HalreM jesVKy 3aMeHNUTH TMM Ha3MBOM.

YKOMNKO je paji y LieMOCTY Ha CPIICKOM je3VKY (HIIp. paf u3
HCTOpHje MeJUIVHE, je3Ka MeAULMHe U [ip.), IOTpeOHO
je mpeBecTy HasuBe mpusora (Tabena, rpaduKoHa, CIu-
Ka, CXeMa) YKO/IMKO VX MMa, LIe/IOKYIIHM TEKCT Y BIMa I
JIeTeH]y Ha eHI/IecKu jesuk. CaxkeTKe M pafioBe KOjU Cy Y
LIe/IOCTY Ha CPIICKOM je3uKy ayTopu us Cpbuje Tpeba aa
iy hupunmnmom.

CTPYKTYPA PAJTA. CBy OfHAC/IOBY Ce MY BETUKIM
MacHMUM croBuMa (6071y). OpuruHamHu paj, MeTaaHa/Iu-
3a, TIPETXOMJHO U KPATKO CaoMIITemhe 06aBe3Ho Tpeba a
uMajy cnenehe mogHacmose: Ysop (LIvb pajia HaBecTn Kao
HOCTIeBY ITacyc YBopa), Metopie papia, Pesynrary, [Jucky-
cuja, 3aKk/bydak, JInteparypa. [Ipernen muteparype 4nHe:
YBop, ogroBapajyhu mogHacnosy, 3akbydak, JInreparypa.
ITpBouMeHOBaHY ayTOp MeTaaHa/IM3e U IperNefHOr paja
Mopa fia HaBefie 6ap IleT ayToluTaTa (Kao ayTop Mam Koay-
TOP) pajfioBa IIy6IMKOBaHMX Y YaCOIMICHMA C PET[eH3MjOM.
KoayTopn, ykonuko ux mMa, Mopajy fia HaBemy 6ap jemaH
ayTOIMTAT pajioBa Takohe MyOMMKOBaHNUX Y YaCOMNCH-
Ma c perieHsujoM. [Tpukas ciydaja unm 6onmecHKa dnHe:
YBop (Llwp pafa HaBeCTM Kao IOCTIERBY Iacyc YBoaa),
ITpukas 6omecHuka, [luckycuja, JInteparypa. He Tpeba
KOPVCTUTHU UMeHa 60/IeCHIKa, MHUIUjale, HUTY OpojeBe
ucropuja 60mecTy, HApOUUTO y WAycTparyjama. IIpnkasu
6orecHNKa He CMejy UMaTy BUIIE Off IIeT ayTOpa.

ITpuinore (Tabene, rpaduKoHe, CIMKe UTJ,.) HOCTaBUTU Ha
Kpaj PYKOIINCa, @ Y CAMOM Te/Ty TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfTHOCK Ha filaTy rpuior. Kpajia mosuiuja
npunora 6uhe oxpebena y Toxy npunpeme pajga 3a ny6-
NUKOBame.

CKPAREHMIE. Kopuctuti caMo Kafia je HEOIIXOJHO,
¥ TO 32 BeOMa JIyrayke Ha3VBe XeMUjCKUX jelUEberba, Off-
HOCHO Ha3uBe KOju Cy Kao ckpahenmurie Beh mpemnosHat/pu-
Bu (crangappHe ckpahenune, kao Hnp. [THK, cuna, XVB,
ATTI). 3a cBaky ckpaheHuIy IIyH TepMuH Tpeba HaBeCTH
IIpY IPBOM HaBODemY Y TEKCTY, CeM aKo HMje CTaHapiHa
jepmamIa Mepe. He kopuctutn ckpahenniie y Hacnosy.
Wz6erapatnt kopuitheme ckpaheHn1a y CaXKeTKY, a/ii aKO
CY HeOIIXOfiHe, CBaKy cKpaheHNIly 06jacHUTY Ipy IPBOM
HaBoDhemy y TeKCTY.

JEOVIMATHU BPOJEBI. Y TekcTy pajia Ha €HITIECKOM
jesuky, y Tabenama, Ha TpadMKOHMMA ¥ IPYTYM TIPUIIO-
3MMa JenuManHe OpojeBe mucaTy ca Ta4ykoM (Hmp. 12.5
* 3.8), a y TeKCTYy Ha CPIICKOM je3UKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3aoKpyXuTu Ha
jemHy geryMany.

JEOTUHWITE MEPA. [ly>xuny, BUCUHY, T&KVMHY U 3a1pe-
MVHY U3paKaBaTy y MeTPUYKIM jeAVHNIIaMa (MeTap — m,
kuorpam (rpam) — kg (g), murap — ) Wy BUXOBUM JeTo-
BuMa. Temmeparypy uspaxasarn y cTerrennMa Iensujyca
(°C), xomuuHy cyncTaHiie y Monuma (mol), a mputucax
KpBM y MUIMMeTpUMa XUBKMHOT cTyba (mm Hg). CBe
pesynTare XeMaTONONIKNX, KTMHWIKNX ¥ 6MOXeMMjCKIX
Meperba HaBONUTHI Y MeTPUUIKOM CHCTeMy npeMa Meby-
HapORHOM cucTeMy jepuunna (SI).

OBVIM PAJTOBA. LlenokynHy pyKonuc pafia — Koju 9MHe
HaCc/I0BHA CTPaHa, Ca)KeTaK, TEKCT pajia, CIIMCaK IuTepa-
Type, CBY IIPUIO3Y, OFHOCHO TOTIINCY 33 HUX U JIETeHIa
(taberne, cnuke, rpadUKOHM, CXeMe, LIPTEX), HACTTOBHA
CTpaHa U Ca)kKeTaK Ha CPIICKOM je3VKYy — MOpa M3HOCUTHU
32 OPVUTMHAJIHY PaJ, IPETXOHO U KPAaTKO CAOIIITehe, Paf
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13 UCTOPUje MeIMLMHE U IIperey aureparype fo 5.000
peun, a 3a IpyKa3 O6ONECHMKa, paj 3a IPaKCy, eAyKaTVB-
HYI WIAHAK U paf 3a pyOpuKy ,,Jesuk mepunyze* fo 3.000
peun; pajioBu 3a ocTase pybpyKe MOTY MMaTy HajBUIIe
1.500 peun. Bupeo-pamoBu Mory Tpajatu 5-7 MUHYTa U
6urn y dopmary avi, mp4(flv). ¥ npsom xazpy dunma
Mopa ce HaBeCTH: y HafHacoBy CPIICKM apXMB 3a IIefIo-
KYITHO JIeKapCTBO, HAC/IOB Pajia, Ipe3VMeHa U MHUIINjaIu
MIMEeHa U Cpeflber CI0Ba CBUX ayTopa paja (He ¢punma),
rofyHa uspage. Y Ipyrom Kajipy Mopa 6MTH yCHUM/bEH
TEKCT pajia y BUAy alicTpakTa o 350 peun. Y mocmenmem
Kafipy ¢punIMa MOTy ce HaBeCTI MMeHa TeXHIYKOT 0co67ba
(pexxnja, cHMMaTEsB, CBETIIO, TOH, oTOrpadmja 1 C1.). Y3
BUJI€O-PajioBe JOCTABUTH: MOCEOHO TEKCT Y BUAY ancTpa-
kta (o 350 peun), jenHy pororpadujy kao wrycTpanujy
IpUKa3a, ¥3jaBy NOTIMCAHY Of CBET TEXHMYKOT 0Co6/ba
7a ce OfIpMIy ayTOPCKMX ITpaBa y KOPUCT ayTopa paja.

ITPVIJIO3M PAZTY cy ta6erne, cmuke (¢potorpaduje, up-
TeXM, cXeMe, TpayKOHN) U BUEO-IPUIO3M.

TABEJIE. Caka Taberna Tpeba ga 6yne cama 1o cebu y1ako
pasymmpuBa. Hacios Tpeba oTkynaru usHap taberne, a
objammema uctoy we. Tabenre ce 03HaUaBajy apalcKuM
6pojeBuMa IpeMa pefocieny HaBohema y Tekcry. Taberne
LIpTaTy UCK/bYIMBO y nporpamy Word, kpo3s menu Table-
Insert-Table, y3 neduHuCcame TayHOr 6poja KOIOHA U pe-
moBa koju he umHUTH Mpexy Taberne. [lecHNM KIMKOM Ha
munry — nomohy onuyja Merge Cells u Split Cells — criaja-
TI1, OfHOCHO Aenmuty hemmje. Kymatn donrtom Times New
Roman, BenuamHoM crioBa 12 pt, ¢ jeBTHOCTPYKUM IIpope-
oM u 6e3 yBradera Tekcta. Kopuinhene ckpahenune y
Tabem Tpeba 06jacCHUTH Y JIeTeHAY MCIIOF, Taberte.

YKOMNKO je PyKOMMC Ha CPIICKOM je3VKY, TPUMIOKUTU Ha-
3uBe Tabena U ereHay Ha o6a jesuka. Takobe, y jexHy
Tabery, y okBUpy ucte henuje, yHeTH 1 TeKCT Ha CPIICKOM
¥ TEKCT Ha €HITIECKOM je3UKy (HMKaKO He IIPaBUTH [Be
Taberte ca gBa jesukal).

CJIMKE. Cnuke cy cBu 06y rpadpmykux Ipuaora u
Kao ,,cmnke“ y CA ce o6jaBpyjy pororpaduje, nprexu,
cxeMe 1 rpadukonn. Cnyke o3HadaBajy ce apancKuM
6pojeBrMa pema pefoceny HaBobema y Tekcty. [Ipumajy
ce MCK/bY4UBO aurnranHe pororpaduje (pHo-6eme nam
y 60ju) pesonynuje HajMame 300 dpi u popmara 3amuca
tiff unm jpg (Mane, MyTHe U C/IMKe JIOLIET KBajanuTeTa Hehe
ce MpUXBATaTy 3a MTaMIame!). YKONMMKO ayTopu He MHOo-
cefyjy Wy HUCY y MOryhHOCTYM fja JOCTaBe AMIMTa/He
¢dororpacduje, oHZa OpUTVHAIHE CTIMKe Tpeba CKeHNpaTH
y pesonynuju 300 dpi u 'y opUrMHamHO] BEMMYMHNA. YKO-
JIMKO je paji HeOIXOJHO MIYCTPOBATHU Ca BUIIE CIMKA, ¥
pany he ux 6utn 06jaB/beHO HEKONMKO, a ocTase he 6utn
y e-Bep3uju wiaHka kao PowerPoint npeseHTanuja (cBaka
CMKa Mopa OMTV HyMepycaHa U IMaTH JlereHy). Buneo-
npunosu (WrycTpauuje pafa) MOTy Tpajatu 1-3 MuHyTa
u 6utn y dopmary avi, mp4(flv). Y3 Bupgeo focraButu no-
ce6HO CIMKY Koja 61 6¥/1a MTycTpanyja BUuieonprKasa y
e-U3Jjaly 1 06jaB/beHa y ITaMIIaHOM U3Jamby.

YKONMKO je pyKOIIUC Ha CPIICKOM je3UKY, IPUIOXKUTH Ha-
3UBe C/IMKa J JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecI MOTY IITaMIIATH Y 60ju, anu JofaTHe
TPOILIKOBE IITaMIle CHOCE ayTOPH.

I'PAOUKOHMN. Ipadpuxonu tpebda fa 6yny ypabenu u
mocTaB/beHU y nporpamy Excel, ma 6u ce Bupene nparehe
BpenHOCTU pacnopehene no henujama. Vicre rpadukone
npexonuparyu u'y Word-oB TOKyMeHT, IZie ce TpadVKOHN
03HauYaBajy apalckuM OpojeBuMa IIpeMa pefoceny Ha-
Bohema y Tekcty. CBU nofianiu Ha rpadMKOHY KyIiajy ce
y doury Times New Roman. Kopuirhere ckpahenuie Ha
rpadukony Tpeba 06jacHUTH Y JIeTeHAM UCTIO rpadKOHa.
Y mraMmaHoj Bep3uju YIaHKa BepoBaTHIje je fla Tpadu-
KOH Hehe 6uTy wTaMIal y 6oju, Te je 60/be usberaBaTn
kopuurhemwe 60ja y rpadMKOHMMA, MU UX KOPUCTUTH
PasMMYNTOr MHTEH3UTETA.

YKOJNKO je PyKOIMC Ha CPIICKOM je3VKY, TPMIOKUTU Ha-
3uBe rpaMKOHa U JIereHy Ha 00a je3uka.

CXEME (LIPTEJKW). LlpTexxu u cxeMe ce JOCTaB/bajy y
jpg win tiff bopmary. Cxeme ce MOTY IIPTaTH 1 y IpOTrpa-
my CorelDraw v Adobe Illustrator (mporpamu 3a pag
ca BeKTOpuMa, KpuBaMa). CBU IOfjallM Ha CXeMM KYIIajy
ce y ¢poury Times New Roman, BenmuunHa cnosa 10 pt.
Kopuirhene ckpahenurie Ha cxemu Tpeba objacHUTH y
JIeTeH/IV VICTIOf, CXeMe.

YKONMKO je pyKOIINC Ha CPIICKOM je3UKY, IPUIOXKUTY Ha-
3UBe CXeMa I JIeTeH/Ty Ha 00a je3uka.

3AXBAJTHUIIA. HaBecTu cBe capaiHVKe KOji Cy IONPH-
HeNV CTBapamy pajia a He MICIYaBajy MepiiIa 3a ayTop-
CTBO, Ka0 LITO Cy 0cobe Koje 06e36ehyjy TexHUUKY 10-
Moh, TOMOR y Imcamy pajia MM pyKoBozie ofle/berbeM Koje
o6e36ehyje ommury moppiuky. GuHaHCKjCKa U MaTepyjanHa
nomoh, y 06Ky CIIOH30pCTBa, CTUIIEH M)A, TOK/IOHa,
olpeMe, IeKOBa U IpyTo, Tpebda Takobe fa Oyae HaBeneHa.

JIMTEPATYPA. Crincak pedepeHIy je OATOBOPHOCT ay-
TOpa, a HUTUPaHN WIaHIM Tpeba fja Oymy TaKko MpUCTy-
MavHM YMTaonyMa Jacomnuca. Crora y3 caky pedepeHIy
o6ape3Ho Tpeba HaBecTy DOI 6poj wiaHKa (jenMHCTBEHY
HIICKY KapakTepa Koja My je gone/beHa) u PMID 6poj yko-
JIMKO je WIaHaK MHAeKcupaH y 6asu PubMed/MEDLINE.

Pedepeniie HymepucaT pefHUM apanckum 6pojeBrma
ImpeMa pefocieny HaBobema y TekcTy. bpoj pedepen-
111 He 6u Tpebao fa 6yne Behn op 30, ocum y nperneny
JIUTEpaType, Y KojeM je Z03BO/beHO Jja ux 6yxe o 50, a
y MeTaaHanusu o 100. bpoj uuTupanux opurmHaaHUX
panoBa Mopa 6uTu HajMame 80% off yKymHor 6poja pe-
(depeHIN, OFHOCHO 6pOj IUTUPAHNX KIBUTA, TIOITIaB/ba Y
KIbJTaMa M TIpeTTIefHNX WiaHaKa Mamby off 20%. YKOIMKO
ce nomahe MoHOTpadcke nybIMKanyje U YWIAHIM MOTY
YBPCTUTHK Y pedepeHIie, ay TOpH Cy TY>KHM fla UX LIUTHUPA]y.
BehnHa nytupannux Hay4HUX WiaHaka He 61 Tpebao fa
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6yne cTapuja op et rogyHa. Huje no3Bo/beHO IMTHparmbe
arcTpakaTa. YKONMKO je 6MTHO KOMEHTapyUCcaTH pesynrare
KOjJ1 Cy ITyONIMKOBaHM CaMO Y BUJLY allCTPAaKTa, HEOIIXOIHO
je To HaBeCTM y CaMOM TeKCTy paja. Pedepeniie uranaka
Koju cy mpuxBaheHy 3a IITaMITy, a1 jOLI HUCY 06jaBbe-
HU, Tpeba 03HAYNTH ca in press I IPUIOKNUTHU JOKa3 O
IpUXBaTalkby pajia 3a o6jaBbuBambe.

Pedepenne ce nutnpajy mpema Bankysepckom ctumy
(yHudopMmcaHNM 3aXTeBMMa 3a PYKOIIVICe KOjI ce Ipe-
Hajy 6MoMemVIIIMHCKUM YaCOIMCUMa), KOjI je YCIIOCTaBIO
MebhyHapogHy KOMNUTET ypeJHNMKA MEAUIIMHCKIX 9aco-
muca (http://www.icmje.org), unju dopmat kopucte U.S.
National Library of Medicine u 6a3e HayuyHUX my6IuKa-
myja. [Tpumepn HaBobemwa mybnukanyja (WiaHaka, Kibura
U APYTUX MOHOTpaduja, eNeKTPOHCKOT, HeobjaB/beHOT I
IpyTor 06jaB/beHOT MaTepujaia) Mory ce npoHahu Ha uH-
TepHeT-cTpaHuuu http://www.nlm.nih.gov/bsd/uniform_
requirements.html. IIpunukom HaBobewa nuTeparype
BeoMa je BaYKHO IIPMAPKAaBaTH ce IIOMEHYTOT CTaHAapya,
jep je TO jenaH Off HajOUTHMjUX paKTOpa 3a MHAEKCUPaIbe
IPUIMKOM KTacuyKaIyje HayYHIX 4acOMmca.

ITPOIIPATHO IIMCMO (SUBMISSION LETTER). V3
pYyKorImc 06aBe3HO IPUIOKUTI 06pasall KOju Cy ITOTIN-
CaJIi CBM ayTOPH, @ KOju caip>xu: 1) usjaBy #a paj mper-
XOJIHO HUje My6IMKOBaH U [ja HHje UCTOBPEMEHO MOfHET
3a 00jaB/pMBabe Y HEKOM JIPYIOM YacoINCy, 2) U3jaBy ja
CY PYKOIIVC IIPOYNTAIIN ¥ OFOOPIIN CBU Ay TOPY KOjU VIC-
IyHaBajy Mepuiia ayToOpCTBa, M 3) KOHTAaKT MOflaTKe CBUX
ayropa y pany (agpece, umejn agpece, TenedoHe UTH. ).
branko obpasar Tpeba mpeyseTy ca MHTepHET-CTPaHuUIle
vacomuca (http://www.srpskiarhiv.rs).

Taxobe je morpe6HO HOCTaBUTH KONHUje CBMX O3BOMIA
3a: peIpoyKoBabe IPeTXOfHO 06jaB/beHOT MaTepljaa,
ynotpeby miyctpanuuja u o6japbuBarme nHboOpMaIyja o
HO3HATVM JbYAMMA VI VIMEHOBabe /bYAMU KOjU CY JOIpH-
HeJIM M3paju paja.

YITAHAPUHA, IIPETIIIIATA I HAKHAJTA 3A
OBPANTY YTAHKA. [la 61 pag 6mo ob6jaB/beH y 9aco-
nucy Cpilcku apxue 3a UenokyiiHo 1eKapciieo, CBU ayTo-
p¥ Koju Cy nexapu uiy cToMaronosu us Cpbuje Mopajy
6uTy yranoBy CpIICKOT TeKapCKOT ApymTBa (y CKIamy
ca yraHoM 6. Ctaryra JpyuTsa) 3a TOOMHY Y K0joj ce
pap npenaje Ypenuumtsy. Ceu fomahm aytopu Takobe
Mopajy 6ty nperitaheHy Ha 9acoNuc MM USMUPUTH
HaKHaZy 3a obpany WwiaHaka (article processing charge) 3a
TOAVHY Y KOjOj ce pafi Ipefjaje YpeHUIITBY, Y U3HOCY Off
3.000 puHapa. AyTOopu 1 KOAyTOpU 13 MHOCTPAHCTBA Cy
y obaBe3y jja IlaTe HakHafy 3a oOpany wiaHaka (article
processing charge) y usHocy of 35 eBpa. Ynara y jefHoj
KaJIeH/IapCKOj TOVIHYU 00yXBaTa M CBe HapefHe, eBeHTY-
ajIHe YIaHKe, [I0C/IaTe Ha pasMaTpame y Toj roguuu. Cau
ayTOpM KOju IIJIaTe OBY HAKHAJy MOTY, YKOJIMKO TO XXeJle,
fla IpMMajy MITaMIIaHO M3/ame Jaconuca. Tpeba Hamo-
MEHYTH Jia OBa yIIaTa Huje TapaHmyja aa he pag 6urtn

npuxsahen 1 o6jaBben y Cpiickom apxuey 3a uenoKyiHo
nexapciiieo. Obapesa mahama HaKHaie 32 00pajiy YiaHKa
He OZHOCH Ce Ha CTyAeHTe OCHOBHMX CTYAMja U Ha Ipe-
TIIATHMKE Ha YacOMNC.

YcraHose (IpaBHa MuUIla) He MOTY ITPEKO CBOje IpeTIUIaTe
Jla MICITyHe OBaj yC/IoB ayTopa (($13ndKor muia). Y3 pyko-
mic paga Tpeba [OCTaBUTH KOIMje YIIATHMIIA 32 WIaHa-
PMHY U IIpeTIVIaTy / HaKHa/y 3a 06pajy YIaHKa, Kao JoKa3
0 yIUIaTaMa, yKO/IMKO M3aBad HeMa eBUeHI]Y O TOMe.
Yacomuc npuxBara foHaLyje Of CIIOH30pa KOji CHOCE [Ie0
TPOLIKOBA U/IJ TPOIIKOBE y LIeJIMHYU OHUX ayTopa Koju
HuCy y MOryhHOCTH Ja M3Mype HaKHaAy 3a 00pajy WiaHKa
(Y TakBMM C/Ty4ajeBuMa HOTPEOHO je YacomuCy CTaBUTH
Ha YBIJ, OIIPaBJaHOCT TAKBOT CIOH30PCTBA).

Hlonarue nudopMalje 0 WiaHAPUHA U IPETIUIATY MOTY
ce fobutu nyrem nmejna (office@srpskiarhiv.rs) u Ha
VHTEPHeT-CTpaHNIM Jaconwca http://srpskiarhiv.rs/en/
subscription/).

CJTAIBE PYKOIIMCA. Pykomuc pajja 1 cBM IPUIO3N
y3 pag Mory ce BocTaBuUTH umejnoM (office@srpskiarhiv.
rs), eTIeKTPOHCKM IIPEKO CUCTeMa 3a IpUjaB/byBambe Ha
UHTepHeT-cTpaHumy acomnuca (http://www.srpskiarhiv.
rs), IpeNOPyIEHOM TTOUIM/BKOM MU JINIHO, TOTACKOM Y
YpemHMIITBO. YKONMKO e paf, Majbe IIOIITOM VTN JOHOCU
Y YpemHUIITBO, PYKOIINC Ce OCTaB/ba OAIITaMIIaH Y TPU
npuMepKa 1 HapesaH Ha CD (cHMM/beHU Matepujan Tpeda
fia je MICTOBETaH OHOM Ha ITaIyupy).

HAIIOMEHA. Paj xoju He ucnymaBa yc/loBe OBOT YIYT-
CTBa He MOXe 6utu ynyheH Ha pereHsujy u 6uhe Bpahen
ayTopMMa Jia ra TomyHe 1 ucnpase. [IpuupxapameM yyT-
CTBa 3a IPUIpPEMY pajia 3HaTHO he ce cKpaTuTu Bpeme
IeIOKYITHOT TIpoIieca 1o 06jaB/biBaba pajia y 4acoIncy,
mTo he MO3NTMBHO yTULIATH Ha KBAINTET WIaHAKa U pe-
IIOBHOCT M3/Ta’Kerba JacoIlnca.

3a cBe goparHe MH(OpMAaLMje, MOIUMO Ja ce obparute
Ha JJo/lleHaBefieHe afipece 1 6poj TenedoHna.

AJIPECA:
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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
entirety or partially, previously published, and that have
not been accepted for publication elsewhere. Serbian Ar-
chives of Medicine publishes papers in English and Ser-
bian. For better availability and citation, authors are en-
couraged to submit articles of all types in English. The
journal publishes the following article types: editorials,
original papers, metaanalyses, review articles, prelimi-
nary and short communications, case reports, images in
clinical medicine, video-articles, articles for practitioners,
current topics, history of medicine articles, language of
medicine articles, opinion essays, 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 hyphen-
ation. 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 follows 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 paren-
thesis (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, instru-
ments) are termed by trade names, while their name and
place of production should be indicated in the brack-
ets. If a letter-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
research project, that should be designated in a separate
note at the end of the text. Also, if the article was previously
presented at any scientific meeting, the name, venue and
time of the meeting should be stated, as well as the man-
ner in which the paper had been published (e.g. changed
title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any re-
search related to one or more health related interventions
in order to evaluate the effects on health outcomes. The
trial registration number should be included as the last
line of the Summary.

ETHICAL APPROVAL. Manuscripts with human medi-
cal research should contain a statement that the subjects’
written consent was obtained, according to the Declaration
of Helsinki, the study has been approved by competent
ethics committee, and conforms to the legal standards.
Experimental studies with human material and animal
studies should contain statement of the institutional ethics
committee and meet legal standards.

CONFLICT OF INTEREST STATEMENT. The 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 article,
article for language of medicine and article for practitioners,
the summary not exceeding 100-250 words should be typed
on the second page of the manuscript. In original articles,
preliminary communications, and meta-analyses, the sum-
mary should have the following structure: Introduction/Ob-
jective, Methods, Results, Conclusion. Each segment should
be typed in a separate paragraph using boldface. The most
significant results (numerical values), statistical analysis and
level of significance are to be included. The conclusion must
not be generalized, it needs to point directly to the results of
the study. In case reports, the summary should consist of the
following: Introduction (final sentence is to state the objec-
tive), Case Outline (Outline of Cases), Conclusion. Each seg-
ment 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 head-
ing (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 cre-
ation. 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, pho-
tography, etc.). Video-articles need to be submitted along
with a separate summary (up to 350 words), a single still/
photograph as an illustration of the video, and a statement
signed by the technical staff renouncing copyrights in favor
of the paper’s authors.

To check the required number of words in the manuscript,
please use the menu Tools- Word Count, or File-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 citation in the
text. Only original digital photographs (blackand-white or
color), of minimum 300 dpi, and jpg or tiff format, are ac-
ceptable (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 ver-
sion of the paper as a PowerPoint presentation (every figure
needs to be numbered and be accompanied by legend). Vid-
eo-enclosures (illustrations 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.
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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 AR-
TICLE PROCESSING CHARGE. In order to publish their
article in the Serbian Archives of Medicine, all domestic au-
thors and co-authors, medical doctors and doctors of dental
medicine, must be members of the Serbian Medical Society
(according to the Article #6 of the Statute of the SMS) for
the year in which the manuscript is being 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 cover-
age of all editing and publishing expenses (3,000 RSD). Au-
thors and co-authors from abroad need only pay the article
processing charge (€35) - the fee is required for substantive
editing, fact and reference validations, copy editing, and
publishing online and in print. An author who had already
paid the fee can have more articles submitted for publishing
consideration in the year the fee was paid. All authors who

pay this fee may, if they desire so, receive the printed version
of the journal in the year when the fee is 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.
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