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CAXETAK

¥YBon: CaobOpahajue He3roge MpenCTaB/bajy BEJIMKHA 3APAaBCTBEHH MpoOjeM Ha
rII00aTHOM HUBOY YHj€ CYy HAJTEeXKE IMOCICIUIC TMOBPES, WHBATUIAUTETH M CMPTHU HCXOJ
yUECHHUKA.

Hunb: Ananmza ByJTHEpPaOWIHOCTH U TPEHIA PA3IMUYUTHX CMPTHO CTPAJAIUX YYECHHKA
caoOpahajHux He3roja, 00jaCHUTH MEXaHW3aM HacTaHKa MOBpea B y3poKa CMPTH.

Marepujaa u Meroae: YpaheHa je peTpOCIIEKTHBHA, ayTOICHjCKa CTyAMja Mpeceka Ha
Marepujany CmyxOe 3a cyacky menuuuHy u Tokcukoiorujy KL KparyjeBam. Y cryamjy cy
YKJbYYEHHU CBH YUYECHHUIM caoOpahajHUX HE3ro/ia KOju Cy yMpJH Of 3a700HjeHHX MOBpEaa WIN
IBUXOBHUX KOMIUIMKanuja y nepuony ox 2001. no 2016. roguse.

PesyaraTu: Cryauja je oOyxBatana 525 y4ecHHKA 4Hja je CMPT Tocieania caoopahajae
Hesrone, oJHOCHO 38% o yKymHO 00aykoBaHMX. Mylikapana je OWIO BHINE HEro »KeHa.
[Ipoceuna crapoct ydecHuka je Owmna 52+19romuHa, mpu 4Yemy cy KeHe Ouie crapuje o
mymkapana. HajsynmHepabunauju yuyecHuu cy ommnu nemaru (42%), Bo3a4l MOTOPHHUX BO3HIIA
(19%) u cyBozauu (15%). Hajueuthe nospehenu neo tena Ouo je rpyanu kom (78%), 3atum
rinasa (65%), a Hajmame cy Ouse npucytHe noBpeae TpoOyxa (38%). [loBpena rmaBe ce u3aBaja
Kao Hajuemhu y3poK CMPTH, OMIIO CHHTYJIApaH WIM y KOMOMHAIM]H ca JPYTHM y3pOIMMa, Kao
IITO Cy HCKpBapewme u mopemehaj aucama. Hemro Buie of moioBuHEe ydecHuka (55%) je
CTpajaJio Ha JMIly MecTa caoOpahajHe He3roje WM Ha MyTy 10 oaroBapajyhe 3apaBcTBeHe
ycTaHoBe, JOK je 45% ydYecHWKa HaPKHUBJHABAIO TOBpeAe oapeheHH BpPEMEHCKH IEPHO]L.
[lemanyu u OunukaucTy denthe Ha/PKUBJbaBajy MOBpEAE, a BO3auu dyemrhe cTpajajy Ha JIHILY
MeCTa, IITO j& CTATUCTHYKHU 3HAa4ajHO. YUecHUIM caoOpahajHuX HE3roja yMpJu Ha JUILy MeCTa
umajy 12 nyra Behum pu3MK 3a mpefBajakbe MOXAAHOI cTabsa, oko 6 myTa Behu pHU3MK 3a
JECTPYKIU]y KOCTH]Y JI0Oame WIH pa3opermhe Mo3ra 1 OKo 3 myTa Behu pu3uK 3a MOBpeay BpaTHE
knuMe. Kon ydecHuWka ymMpinux Ha JIMIly MecTa BHIIE o § myTa je Behu pU3MK 3a HACTaHaK
pyntype aopte, a oko 5 myTta Behu 3a pa3Boj mHeymoTopakca U xemoropakca. Oko 8 myTa je
Behu pu3HK 3a HacTaHaK paclerna clie3uHe U OKo 3 myTa Beh pU3MK 3a MPUCYCTBO pacliena uin
pazopema jerpe. I[lo3uTuBHa ankoxonemuja je AokazaHa koA 33% TecTUpaHUX CMPTHO
CTpalanux ydYecHHKa caoOpahajHMX He3roma, a cpeama BPEIHOCT alIKOXOJeMmHuje je Owmta
1,440,9%0. ATKOXOMUCaHUX MYIIKapala je Ouiio BUIIE Hera jkeHa, ca 3Ha4ajHO BehoM CpelmhoM
BpeaHomhy ankoxonemuje. CBaku Tpehu Bo3au MyTHUYKOI MOTOPHOT BO3MJAa WJIM BO3ay
MOTOIIMKJIIA OHO je Y AIKOXOJTHUCAHOM CTambYy.

3axsbyuak: Haj3acTymibeHUjU CMPTHO CTpajalid yYecHUIM caoOpahajHuUX He3roja cy
TMerramny, MYIIKOT ToJia, MPoceyHe cTapocTH oko 60 roguwHa ca moBpeaama TPYAHOT KOIma OJ1
KOJUX HaKOH noBpehuBama yMUpy Ha JUIy MeCTa.

Kibyune peun: caoOpahajHa He3roja, CyICKOMEAUIIMHCKA OO0 IyKITH]a, TeIIaln, TOBPe/Ie
TPYTHOT KOIIa, AJIKOXOJI.
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APSTRACT

Introduction: Road traffic accidents represent a great health problem on the global scale
with the hardest consequences being injuries, invalidity and deathly outcomes of the subjects.

Aim: The aim of this study was to analyze the vulnerability and the trends in the fatalities
of road traffic accidents subjects, and to explain the mechanisms of injuries’ occurrences and
causes of death.

Materials and methods: The retrospective autopsy cross-sectional study was performed
on the materials from the Clinical Centre of Kragujevac, Department of Forensic Medicine and
Toxicology. The study included all of the participants in road traffic accidents who died from the
sustained injuries or due to their complications during the period from 2001 to 2016.

Results: The study included 525 subjects who died due to the consequences of traffic
accidents, i.e. 38 % of the total number of the autopsy cases. There were more men than women.
The average age of the subjects was 52+19 years, with women being older than men. The most
vulnerable subjects were pedestrians (42%), motor vehicle drivers (19%) and front-seat
passengers (15%). The chest injuries were the most frequent (78%), then the head injuries (65%)
and finally abdominal injuries (38%). The head injury was the most frequent cause of death, on
its own or in a combination with the other causes, such as the exsanguination or the breathing
disorders. More than half of the subjects (55 %) died at the scene of the accident or on their way
to the hospital, while 45 % of them outlived the injuries for a certain period of time. The
pedestrians and the bicyclists outlived their injuries more frequently, while drivers died more
frequently at the scene, which is statistically significant. The road traffic accidents’ subjects who
died at the scene were at 12 times higher risk of getting split brainstem, around 6 times higher
risk for skull bones or brain destruction and around 3 times for cervical spine injury. There was
also 8 times greater risk of aortic rupture, and around 5 times for the development of
pneumothorax and haemothorax. Furthermore, there was around 8 times higher risk of the spleen
rupture and around 3 times for the liver rupture or its complete destruction. The positive blood
alcohol level was found in 33% of the tested deceased subjects, and the arithmetic value of the
blood alcohol level was 1.4+0.9%o. Men were more intoxicated than women, with a significantly
higher arithmetic value. Every third motor vehicle driver or motorcyclist was intoxicated.

Conclusion: The majority of fatalities in road traffic accidents are male pedestrians,
average age being 60, with chest injuries and deathly outcome at the scene.

Key words: road traffic accident, autopsy, pedestrians, chest injuries, alcohol
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3AXBAJTHHIIA

Pooumeuma,
majuu Bepuyu u ouy Ceemo3sapy,
3a C6aKo ,,u3oprcu’, ,ne 00ycmaj*, ,,moxceur mu...

mojum momuyuma Munany u Muxajny,
3a cey /by0ae u paymesarse y HajmeHcum mpeHyyumad.....

0e3 sac, ceée 060 He OU UMAIO0 CMUCIA...

Ilocebny 3axeannocm oyeyjem menmopy, oy. op Munouty Toooposuhy, koju me je ygeo y
ceem cyocke meouyutne, 6U0 y3 MeHe 00 NPE02 OaHA, YYUO U HOOPUO CBUX 08UX 200UHA.

Xeana unanosuma xameope 3a Cyocky meouyurny, Daxyrimema MeOUYUHCKUH HAYKA
Yuusepszumema y Kpaeyjesyy u xonexkmusy Cayacoe 3a Cyocky meduyuny u moxcuxonoeujy KIJ
Kpaeyjesay.

Xeana op Cmanumupy Cnacuhy, nHa HeceOUYHO] NOOPUYU MOKOM CMPYYHOS U HAYYHO2
ycaspuwasarsa.

Xeana [loy. op Cphany Cmeganosuhy 3a necebuuny nomoh u cyzecmuje O0Ko
cmamucmuyke oopade nooamaka.

Xeana Ilpog. op Cnobooany Munucasmwesuhy noo uujum cmpyyHum HAO30POM U
casemuma je ypahena 0okmopcka oucepmayuja.

Xeana Ilpog. op Jlpacany Jeumenuyu wimo je c80jomM NOOPUWKOM OONPUHEO 0d 08a
oucepmayuja 6yoe npusedena 00 Kpaja.

Xeana Ilpogp. Op bBpanky Pucmuhy wna cmpyuynum cagemuma MOKOM U3paoe
oucepmayuje.
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1. YBOJ

1.1. Cao0pahajuu TpaymaTu3am gaHac

Pa3Boj nuBunm3anuje u yOp3aH HAuWH JKMBOTA MpaTH W pas3Boj caoOpahaja, koju ca
cO0OM HOCH Kako IMMO3WUTHBHE TaKO W HEraTHBHE acliekre. HajBakHHMje HEraTMBHE MOCICIUIIC
pa3Boja caoOpahaja y mupem cMuciay cy 3araljeme >KUBOTHE CpeArHE, a y YXKEeM IOBpese
ydecHHKa y caoOpahajunm Hesronama. Pa3Boj caobpahajue mHppacTpykType, pa3Boj TEXHUUKUX
KapaKTepHCTHKa BO3WJIA U TopacT Opoja ydecHuka y caoOpahajy noseo je mo moehanor 6poja
caoOpahajuux Hesrona, ca cBe BehuM Opojem moBpel)eHUX WM CMPTHO CTPAJauX yYeCHHUKA.
Pasznuuute Bpcre caoOpahaja moapasymeBajy pa3iiMuuMTe TEXHUYKE Kapakrepuctuke. [loBpeme
KOje HACTajy y pa3InuuTuM caoOpahajHUM He3rojgama uMajy crenu(uuHe KapaKTEePUCTUKE U Y
3aBHCHOCTH OJI BpcTe caoOpahaja pa3nmkyjeMo HEKOJIWKO BpcTa caoOpahajHOr TpaymaTH3Ma:
KOITHEHH (APYMCKH M KEJIE3HHYKH), BOJCHHU U Ba3ayIiHu. [[pymMcku caoOpahaj je Hajpa3BUjeHU)U

U HajMacOBHU]jU U caoOpahajHe He3rojie y oBOM BUIy caoOpahaja cy Hajuemrhe.

Ha rno6anHom HHMBOY, caoOpahajHu TpayMmaTH3aM je TPEHYTHO Ha JIEBETOM MECTY CBHUX
y3poKa CMpTH, ald MMa TEHACHLU]y pacTa, Ma ce mnpouemwyje na 6u 10 2030. roguHe mocrtao
netu Boaehu y3pok cMpTH y cBeTy ca 2,4 MMJIMOHA CMPTHO CTPaJajuX JbyAW TOJUIIEbE. Y
caoOpahajHuM He3rojama CBake roJvHE Ha MyTeBUMa CTpaaa Oko 1,25 MUIMOHA JbYIH, HITO

uyHy 11peko 3000 CMPTHHX CiTyyajeBa THEBHO .

IIpema aktyenHoM 3akoHy o Oe36enHocTu caoOpahaja Ha myTreBuma Penyomuke Cpbuje,
caoOpahajHa He3roza je He3roja Koja ce JOroJuiia Ha MyTy WM je 3arovera Ha MyTy, Y Kojoj je
YY4ECTBOBAJIO HajMamkE JeTHO BO3UIJIO Y MIOKPETY U Y KOjOj j€ HajMamke JeTHO JIUIE TTOTHUHYJIO WA

noBpeljeHo MITH je HacTana MaTepHjatHa mTeTa’,

ITocMaTpaHo ca CyACKOMEIMIIMHCKOT acrekta 3agec (accidens) je HeHaMepHO WM

CIIy4ajHO HACWJIHO olTeheme CONCTBEHOr WK Tyher 31paBiba, OTHOCHO YHUIITEHE CONICTBEHOT
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wi Tyher xuBora®. CymTHHA TojMa 3ajeca Cy HEHAMEpPHOCT M HacuiIHocT. HemamepnocT
0JIBaja 3ajiec 0J1 yOUCTBA TJIe TIOCTOjU HAMepa 3a YHUIITCHEM Tyher )KMBOTa U caMOyOHCTBa T'e
MIOCTOjM HaMepa 3a YHUIITEHEM COICTBEHOT KMBOTAa. HacuimHOCT on1Baja 3ajec o7 MpUPOAHOT
VHUINTEHa KMBOTA. ENeMeHTH CBakor 3ajgeca Cy: 3aJeciial, 3ajellele U 3aelIeHUK .
3agecwiiall je HEHAMEPHHM HW3BpINWJIAI 3a7eca, KOJU je Hajuenihe HEMmOCPEIHO WM TOCPEIHO

YOBEK. 3aJ/IelIehe MpeCTaB/ba caM YWH 3ajieca. 3aJICIICHUK je KpTBa 3ajeca Koja je Hajuyenrhe

YOBCK.

VY ckimaay ca TuMm, caoOpahajua Hesroma (accident circulatory) je 3amecHa mojaBa Koja
HACTaje CITy4ajHo, TI0J] YTUIIAjeM jeIHOT WJIM BHINE aKIUACHTOICHUX YHHUIIANA. AKITUACHTOTCHA
YHMHUOIIM TIOTIIOMa)XKy HACTaHaK 3ajJeca W TPUCYTHU Cy Yy CBHM CIIEMCHTHMA 3ajeca: y
3a7IECHOLLY, 3a/IelIeby M Y 3aemennKy . HajBakHuju aKIuIeHToreHn (hakTopu KOju TIOTHIY
O]l 3a/IeIeHa Cy: BPEMEHCKe MPWINKE, BpcTa caoOpahajHuiie, 1aH y HeJeJbU, TOIUIIbEe 100a 1
cimyHo. HajBaKHUjM aKIUACHTOTeHM (PAKTOpU 3alelIeHUKa WM 3aJeCHola IOTHYY Of
MICUXUYKUX OCOOMHA W COMATCKHUX CBOjCTaBa U MOTY OWUTH (U3HMONOMIKK WIA MOPOO3HHU.
AXuuaeHTOreHe TCUXO(U3UOIIONIKE OCOOMHE MOTY OWTH: WHTENEKTyalHe (Hepa3yMJbHBOCT,
HE3pEeJIOCT MaJyie Jelle, YMHAa OrPaHWYCHOCT, HEYKOCT W CJIMYHO), eTh4ke (0e3003MpHOCT,
JPCKOCT, HECTPIIJBUBOCT U CIUYHO) M €MOLMOHANIHE (HETPUCEOHOCT, YKYpPOaHOCT, pacejaHoCT,
3a0pHUHYTOCT W CIMYHO), JOK y TICMXOMATOJOIIKE CHaJa aJKOXOJIMCAHOCT ocol0a U JIejCTBO
MICUXOAKTUBHUX CYIICTAHIM. AKIMJIEHTOT€Ha COMAaTO(HU3UOINIONIKA CBOJCTBA CY: MYIIKH IO,
Tpeha nereHuja KuBOTa, TpyAHOhA M CIUYHO, JOK CE€ y COMATOMATOJIOIIKa CBOjCTBA yOpajajy
pazHa obosbema. JlejcTBOM BHIE aKIMJACHTOTEHUX UYMHMIIAIA U3 OWIIO KOT eJIeMEHTa 3ajeca,

HacTaje 3aj1ec.

AKITUJICHTOTEH YMHHUOLIM KOjU JI0BOJIE 10 caoOpahajHux 3ajeca Cy: 4OBEK, BO3WIIO, ITYT

46 William Haddon j j
u cpenuHa . Amepuuku HayyHuk Willilam Haddon je mokymao na cucremaTusyje HaBeaeHe
YUHHOIE, HATJIACUBIIHM JIa CYy OHU O] 3Hadaja mpe caoOpahajHe He3roje, y TOKY, alldi U HAKOH

caoOpahajre mesrome’®.

[Ipe nHacranka caoOpahajaux He3rojga BaKHH Cy: OoOyka Bo3aua,
TEXHWYKA UCIPABHOCT BO3MJIA, ONPEMa U MOY3AaHOCT BO3MJIA, KBAJIUTET U OJIp)KaBambe MyTa Kao
Y BPEMEHCKH YCJIOBH, 00a JaHa W CIMYHO. Y TOKy caoOpahajHe He3rojie BayKHH YHHHUOIM CY:
o0yka U TCUXO(U3NUKE CITOCOOHOCTH yUYECHUKA, OMPEMIJbEHOCT BO3MIIA, TEXHUYKA UCIPABHOCT

BO3WJIAa, KOHCTPYKIIMja U Maca Bo3wia, ypeheHoct okonumHe myTa, Oapujepe u cauvyHo. Hakon
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caoOpahajHuX He3roja BaXHU Cy: OOyKa ydYeCHHKa y Mpykamy IpBe NMOMOhH, 3amThUTa O]
noJkapa, OpraHU30Bame MpeycMepema caodpahaja U MocTaBbambe MPUBPEMEHE CUTHAIHM3AIIN]C,

0p30 30pHbaBamke U TPAHCHIOPT MOBpeheHUX, KBAIUTET YBUNaja v CIIMYHO.

VY Hacranky caoOpahajHux 3ajmeca HajBaKHHja W Haj3HAuYajHUja je yJjora 4oBeKa, a
CTyIWje TOKa3yjy na je Jbyacku (akTop y3pok caobOpahajuux Hesroma y Hajpehem Opojy

ciydajeBa®

. YoBek Ha pa3nuuMTe HAYMHE YYeCTByje y caoOpahajy, Kkao Imemak, Bo3ad
(IlyTHUYKUX MOTOPHUX BO3WJIA, OWIIMKIA, MOTOIIMKIIA, EJICKTPUYHHUX TPOTHHETa, ayTolyca,
KaMHOHA, TOJbONPUBPEAHUX MAIIMHA...) UM Kao MyTHUK y BO3WIy. HajBaXKHH]H aKIIUICHTOTCHU

YUHUOIM KOjU JONPHUHOCE HACTaHKy caoOpahajHMX 3ageca OJ CTpaHe 4YOBEKa Cy:

6,9 11

AJIKOXOJIMCAHOCT ", yHOTpe6a HCOO3BOJbCHUX IICHUXOAKTHBHHX CyrICTaHI_II/Ilo, HCUCKYCTBO™,

HemomTOBamke caobpahajuux mpommcal?!®

(majuerthe mpekopauewme Op3uHE), pa3Ha
(GU3HONONIKA U MATOJIONIKA CTamka W Ap. Bo3mio mompuHOCH HacTaHKy caoOpahajHMX 3ameca
Hajuemthe y ciydajeBUMa TEXHHYKE HEHCIPABHOCTH KOjU MOTY OWTH OJ CTpaHe KOYHOHOT
cucTeMa, MHEYMaTHKa, yIPaB/bauKol' CUCTEMa, CBETIIOCHE CUTHAJIM3AIIN]E U CIUYHO, TIPHU YeMY je
BO3HJIO y3poK caobpahajuux 3ameca y 8-10% ciyuajesa®. ITyT, Takohe nMa yTuliaja Ha HacTaHaK
caoOpahajHux 3aj7eca y cuTyarujama Kaja IocToju omreheme KojoBo3a, HeouumheH KOJI0BO3
(omponm, OnaTo, CHET, Je€...), OCBETJhEHE IyTa, JIOIIa CUTHAIHM3alldja, HEMOCTOjalbe WU
omreheHa 3alTUTHA Orpajia, HeaJeKBAaTHO PEryyiicaHa CUTHAIM3alija Ha paCKpCHUIIaMa Iy TeBa
u ap®. CpenmnHa Moke OWTH aKIHMAGHTOTeHH (GAKTOp y CHTyaldjaMa HariuX HpOMEHa
aTMoc()epCKHX TIPHIMKA Kao INTO Cy KWINA, CHET, CycHexuia, marga u caumuno . Iyt u

CpeJMHA Cy O]l 3HaJaja 3a HacTaHaK caobpahajHux Hesroza y 28-35% ciyuajead.

Baxxno je HanmoMeHyTH Ja HEe Tpeba IMporjamiaBaTi cBaky caoOpahajHy HE3TOy 3a/eCOM,
Jep y MojeAMHUM cily4yajeBUMa MOTy OUTH caipKaHH €JIEMEHTH HaMepe YMMe ce CTUUy oOenexja

camoy6ucTsa uu youcrnal®ts,

IToBpene y caobOpahajuuM Hezrogama uMajy oapehene cnenuGuuHOCTH Y 3aBUCHOCTH OJ1
BpcTe caobphaja (IpyMCKH, Kele3HUYKH, BOJICHH WM Ba3AyLIHH) U OJl TOra y KOM CBOjCTBY je
Oouo moBpeheHu yuecHuk (memiak, Bo3ad, MyTHHK, Ounumkiaucta utid.). CaoOpahajua Hesrosa,
OJIHOCHO TIpefaja eHepruje m3Mely 1Ba Tenma koja Cy y KOHTaKTy, C€ JielllaBa y jaKo KpPaTKOM
BPEMEHCKOM IepHOIy OJ] CBEra HEKOJIMKO JienoBa ceKyHau. Ha Teno yuecHuka y caoOpahajuum

He3rojiama Jieflyjy CHiie Kojy Tella UMajy Y JaTOM TPEHYTKY. Tello y OBaKBUM CHUTYallijama TexXH

9
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Ja 3alp>Kd MPBOOMTHHU TOJOXKA] W Op3uHy, anu 300r JeJoBama CIOJbAlINX CHIIA Y BHUAY

aKIenepanyje win Jenenepanuje, 10ja3u 10 nospehuBama koje Moxe Outu Behe wim Mame>20-

22

[loBpene y caBpeMeHHM yclIOBHMa JpyMmMckor caobOpahaja ce  omIHKyjy
nojuTpaymaTusMoM (moBpehuBame BHIIE OpraHa WM CHCTEMa OpraHa), MoJMMOpPGU3MOM
(mojaBa pPa3sIMUYMTUX MEXaHMYKUX I[OBpEHa-o3je[a W paHa, TEPMHUYKHX H aCHUKTHUYHUX
noBpeaa), MYJATHIUIMIUTETOM  (OpOJHOCT  CHOJbALIEbUX W YHYTpallkbUX  OBpena),

nonudasuunomhy 1 JUCIPONIOPIHjOM CHOJBANIELET M YHYTpalImer Hanaza™?,

Y MexaHHW3My HacTaHKa TMOBpela y JApyMcKoMm caoOpahajy yd4ecTByje MHOIITBO
pasnuunTux (hakTopa: Op3MHAa KpeTama BO3WIJIA, BEIMYHMHA, Tj BPCTAa BO3WIJA, IIOJIOXKA] Tela y
MOMEHTY TOBpEZe, IPUCYCTBO aMOpTH3yjyher cpeacTsa, am ¥ 0COOCHOCTH OpPTaHU3Ma U JPYTU
¢dakTopu. CBe OBO yTHYE Ha BEIUKY PAa3HOIMKOCT MOBpeAa y APYMCKOM caoOpahajy. Y okBHpY
apyMmckor caoOpahaja pasnuKyjy ce HMOBpele Ielaka, IMoBpeie y4ecHHKa y BO3WiIy (Bo3aua,
CyBO3a4a ujin HyTHI/IKa), MOoBpEAC ABOTOYKAIIA (BO3a'-II/I HJIM CyBO3a4HM Ha 6I/IHI/IKHy, MOTOIMKITY,

€JIEKTPUYHOM TPOTHHETY U CIMYHO), MOBPE/E y MOJbONPUBPEAHUM MallMHaMa (TPaKTOPUCUTH)

U JIpyre.

[ToBpene y >kenesHM4koM caobpahajy Mory HacTaTh MperakemeM TOYKOBHMa BO3a,
npuTHCcKoM u3Mel)y oa00jHHKA BaroHa, MajJoM M3 BO3a Y MOKPETY, YIapoM Yy TelO JIeJIOBUMa
BO3a y MOKpeTy u cimdHo*?, CBe moBpejie MOTY OUTH TUMMYHE U aTunuyne. THIHYHE MOBpese
Cy OHE KOje HacTajy MPHUTHUCKOM Hu3Mel)y 0100jHHMKa BaroHa M MPETaXXemeM Tejla TOYKOBUMA
BO3a, KaJla HACTajy KapaKTepUCTHUYHE IMOBpele y BHUAY pacKOMaJWHAa, Pa3opuHa, OTHCaKa
TOYKOBa, TparoBa Opucama M 3alpJbaHOCTH Ha TapAepoOM M Tely MOKOJHHKA. ATHUIHUYHE
MOBpE/IC Yy KEJIe3HWYKOM caoOpahajy Mory HacTaTH yIapoM Bo3a y TeJO, OA0allMBamkbeM U
yIapoM TpHU Maay, ajdd U YHyTap Bo3a y TOKY HE3TOe; MPHU 4eMy Cy HEKapaKTepUCTHUYHE, jep

MOTY HAacTaTH U y pa3HUM JPYTUM CHUTyallHjama.

[ToBpene y BazaymHoM caoOpahajy ce mpema MeXaHW3My HAaCTaHKa MOTY MOJEIUTH Y TPH
rpyne?>?*. TIpBy Tpymy moBpena uWHE OHE MOBpENE KOje HacTajy OJ JeloBa aBHOHA KOjU je
MpHU3eMJbEH U HEMajy KapakTepUCTUKE aBHUO TpayMe (ako ce Teno Hahe y OnM3uHM OTBOpa

MOTOpa M cIn4HO). Jlpyra rpyma noBpena HacTaje y aBHOHY HaKOH y3JieTama, Kaja Moxke gohu
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70 ToXapa, eKCIUIO3Hje, eXxepMeTH3allije aBUuOHa WIM CyJapa aBUOHa ca JPYTUM aBHOHOM.
Tpeha rpyma moBpena HacTaje ycien Iaja aBUOHA HAa 3€MJbY WJIM EKCIUIO3MjE€ Yy Bas3IyXy.
[ToBpene koje HacTajy NmpH Magy aBUOHA Cy BeoMa pPa3HOBPCHE, a 3aBUCE OJ BPCTE€ aBHOHA,

Op3uHe, BUCHHE, MECTa T1a/1a UT/I.

[ToBpene y BOAHOTpaHCIIOPTHOM caoOpahajy mory OWTH CIM4YHE MOBpenama y APYyTruM
BpcTaMa caobpahaja, MehyTUM oBe moBpeae MMajy M Heke ocobeHocTH?>. KapaKkTepHcTHYHE
MOBpEJIC HACTAjy JICjCTBOM TOABOJHHUX KPUJIA M TpOTeiepa Y BUIY TOjeAMHAYHUX WIH OPOjJHUX
paHa Koje Cy CIMYHEe CEeKOTMHaMma. Y CllydajeBUMa MOTarama IUIOBWIA YTOIUbCHhA IMyTHUKA CY

qgecTa.

1.2. Kapakrepucruke noppehuBama nemaka

[lemanu cy HajByJIHepaOWIHMjU ydecHMLHM y caoOpahajy, 3a Koje He MocToje rnoceOHa
CpeAcTBa 3allTUTE Kao 3a OcTajle ydecHHKe. Benuku mnpobiem mpeicTaB/ba PU3MYHO U
HEOATOBOPHO NOHANIAKkE Mellaka y CMUCIY IpelaXkema WIN MpeTpuaBama yIHulle Ha MecTuMa
)25

Koja HuCy mnpenshena 3a To (memauku npenas). IloBpehuBamwe memaka MOTOPHUM BO3WJIOM

3aBUCU OO BpPpCTC MOTOPHOT BO3UJIa (HyTHI/I‘-IKO HJIN CaHAYYaCTO MOTOPHO BO?.I/I.]'IO)ZZ_24

, AJTM ¥ O]1
HauMHa HajieTa Ha Tellaka, Py YeMy ce pasiMKyjy TpU OCHOBHE BpPCTE CyJapa: YeOHH cyhaap,
6oyHo okp3Hyhe u mnperaxkeme nemaka. Ox BpcTe BO3MJIA 3aBUCH OOJIMK YEOHOT Jena
Kapocepwje, Tj. BUCHHA Tpeamadeher faema Bo3uiia, KOjuM ce OCTBapyje KOHTAKT ca IMemakoM. Y
MYTHUYKUM BO3HJIMMA YEOHHU JI€0 KOJUM CE€ OCTBapyje KOHTAKT, j&€ HUCKO MOJIOXKEH Y OJJHOCY Ha
BHUCHUHY Tauke TEKHUIITA Melaka, na he v npu Bpjao MajuM HaJleTHUM Op3uHama Bo3uia johu 10
HalanuBama Tela nenaka Ha mpeamby 1eo Bo3wia. CaHydacTta BO3WIA MMajy CKOPO BEpTUKAIaH
Mpelby JIe0, KOJUM C€ OCTBapyje KOHTAaKT Ca BEJIMKOM IOBPUIMHOM Tela Mellaka, Tj. U3Haj
Tauke TeKUINTA Teja, Ia HeMa HabaluBama Iellaka Ha Bo3ujo, Beh meroBor ondanuBama myT

Hanpe;[ZB. Cyz[ap Ieiraka U MOTOPHOT' BO3UJIA OIIBI/Ija CC Y HCKOJHUKO (1)333., nopu 4eMy cC¢C

pasnuKyje BUIIIE MEXaHW3ama IMOoBpehnBama KOjU HACTa]y KOHTAKTOM: MOTKOJICHUIIA TemaKka 1

11
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npeamer jaena ayromooOwia (OpaHWK), T1aBeé M BETPOOPAHCKOI CTakja, TPYJHOT Komla u

TIOKJIOMIa MOTOpa (Xay6a) Ml TPyIHOT KOIIA U BETPOOPAHCKOT cTaka?’.

VY cnydajy 4eoHOr cyjaapa IMyTHUYKOT MOTOPHOT BO3WJIa M TE€lIaKa, KOju je W Hajuyenthu,
pasnukyje ce Hekonuko (aza. Y mpBoj (da3u HacTajy MOBpE/e Y Mpeelly JOBHX eKCTPEMUTETA,
Ha MECTYy KOHTAaKTa Ca HajUCTypEHHjUM JEJIOM MOTOPHOT BO3MJIA M HAa3WBAMO MX NMPUMAPHUM
xontakroM*?1%3, Tana momasu 10 mMoBpena MEKHX TKMBA y BHAY OTYJHOTHHA, KPBHHX IOJTHBA,
HarlkeYMHa M JIp. aJId M JI0 MpejoMa KOCTHjy MOTKOJICHUIIA U TI0jaBe OJUTyOJbHMBama KOXKE U
IIOTKOXKHOT TKMBa oj onmHuIa Munmmha (décollement traumatique)*?2%. TTomro je y npBoj dasu
OCTBapeH KOHTaK u3Mel)y Bo3uia M Tena IMemraka MuCIo CpeIMHe TeXHINTA Tela (MIOTKOJICHHUIIE),
y Apyroj ¢dasu nonasu 10 HabalMBamka Ha BO3MJIO HAjIIpe Ha MOKIIONAI[ MOTOpPA, 3aTUM Ha
BETPOOPAHCKO CTAKIIO, @ MOXeE JIOhU U JI0 KOHTAKTa ca KPOBOM BO3WJIa Y 3aBUCHOCTH O] Op3HHE
KpeTama MOTOPHOT Bo3mwia?®. ¥V npyroj ¢asu nomasu 10 moBpena IpyAHOT KOIIA, IJaBe U
KHYMEHOT cTy0a y BHy IperoMa KOCTHjy M 03Jie/la MEKUX TKHBa. Y 0BOj (ha3u Ha Teiry HacTajy
HAjOIICE)KHU]E U HAJTEKE MOBPEJIC, jep Y KPaTKOM BPEMEHCKOM TIEPUOJy Ha TEJO Jelyje BeJIMKa
MexaHuuyka eHepruja. Takohe, y oBoj ¢da3u Jona3u A0 HMHAUPEKTHUX TMOBpena Tj 10
XUIEPEKCTEH3MOHUX TOBPENa, jep J0Ja3u J0 MPEKOMEPHOT HCTe3ama Teia, Koje je mpaheHo
IpeoMuMa KHUMEHOT CTy0a, paclennMa aopte u cimmdgHo™. YV tpehoj dasm Teno memaka GuBa
oJ10aueHo oJ] BO3WIIA, MaJia Ha TOJUIOTY U yJapa HajuCTypeHUjuM AenoBuma tena. Hakon ynapa o
MOAJIOTY TENO0 MOX€ HACTAaBUTH Ja KJIM3H MO MOJAJO03M, Kaja HAacTajy OryJbOTHHE M HATHCUUHE
KO)K€ KapaKTepUCTHYHOT IPTACTOT H3IJIe[a WM C€ KOTpJba, mpeBphe mnpum dYemy Hema
MPaBWJIHOCTH Y HAcTaHKy moBpeda. Y oBoj (a3 Teno memaka ryOM KUHETUYKY €HEpPrujy
no0MjeHy y cyaapy ca BO3WIOM. Moxe ce JIeCHTH Ja HakOH CBMX ONHUCaHuX (aza ycienu u
Tnperaxkem-e MelaKa ojl HCTOT BO3WHNIA My Bumie HBux>1 4% YV tuM cutyanujama mory HactaT
jemuHe crneuuduuHe ToBpeAe Yy caoOpahajy y BHIy OryJbOTHHA, KPBHHMX TWOJJIMBA WU
HarmbeurHa KOXKe KOje 0/iIroBapajy mapama MHeyMaTHKa, a Koje MOTy OMTH MpUCYyTHE U Ha oaehu

ocooe.

VY okBuUpY YEOHOT cyJapa Mellaka pa3iuKyjeMo U JEeIMMHYHU YEOHHU cyAap KOju HacTaje
Kaja ce Tellak caMo AeIMMHYHO HalasM Mcrpes BosumaZ’, ¥V omHocy Ha MyTamy TIellaka,
pasiuKyje ce yJIa3HM YeOHH Cyap Kaja ce Memak kpehe mpeMa BO3WIy M U3JIa3HU YEOHHU Cynap,

Kaza ce memrak, kpehyhu ce mcnpen Bo3una Hamasu sehuM nemom m3Ban rabapura Bosmma®. vV
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HaBCICHUM CI/ITyaHI/IjaMa CC TauKa TCXKHUIITa TCJIa HaJla3h HU3BaH ra6apHTa BO3uJ1a, I1a he nHaxoHn

cyaapa Ieuiaka ¢ca BO3UJIOM I[OhI/I a0 pOTaque TEJa IIC€IIaKa OKO Y3y>XHE OCOBUHE.

V ciy4ajy 4eOoHOT cyaapa CaHIy4acTor MOTOPHOT Bo3uja (KOMOH, KAMUOH, ayTOOyC, [IUI
Y CIIMYHO) ¥ TIelIaKa MPUMapHH KOHTAKT CE OCTaBapyje CKOpPO LIeJIOM BHCHHOM Teja, Ila HacTajy
TNOBpeie y IpejieNy Iiase, IpyaHor Koma ui kapiune?. ITospene koje HacTajy y 0Boj (asu ce
KapakTepuIly 0OMMHOIINY U NPUCYTHE Cy Ha KOIITAHUM CTPYKTypaMa HEKJIMKO JIeyioBa Tena. Y
npBoj (asu je OCTBapeH KOHTAak m3Mel)y BO3miia v Teia meiiaka U3Hal CpeMHEe TEKHUIITA Tela,
ma Teno y Apyroj ¢asu OuBa ondadeHO y MpaBIy KpeTama BO3WIA U yaapa O MOIJIory. Y OBOj
(da3u HacTajy MoOBpe/ie CYIPOTHE CTpaHe TeJie OJ] OHE Ha KO0jOj Cy HacTaje MpUMapHEe MOBpE/E.
300r 0COOCHOCTM BO3HWJIA y OBHM CHTyallMjaMa HeMa HaOallMBama Tejla Ha BO3WIO, alld Ce

IPCraxCmbC IClIaka MOxKe O‘ICKI/IBaTI/I23.

Jlpyra BpcTa cynapa - O0OYHM KOHTAKT BO3MJIA W IEIIaKa OCTBapyje ce Kaja TeJo IelaKa
KOHTAaKTHpa ca 604HOM cTpaHOM Bo3Hna?’. OBaj BHJ KOHTAKTa MOJKE HACTATH Kaja ce Mellak
Kkpehe xa Bo3miy, mapajesHo ca BO3WIOM WM YaK U Kajna croju. CIMYHO Kao KO JACTMMUYHOT
YEOHOI' CyJapa, y OBHM CHTyalljaMa HaKOH CyJapa ca BO3MJIOM JI0JIa3W JI0 POTalHuje Tena

IIe1raKa OKO y34yKHE OCOBHHC, Jep CC Ta4yKa TCXKHIITA TCJIa HaJla3u N3BaH ra6apHTa BO3HJIA.

KoHTakT memaka 1 MOTOpPHOI BO3MWJIAa C€ OCTBapyje Hajuemrhe mpeamUM JAeI0OM BO3MIIA,

JOK C€ KOHTAKT OOYHHMM HIIH 3a1Bb UM JICIIOBHMMA BO3UWJIa HE ACIIaBa 4YCCTO.

Tpeha Bpcra cynapa je nperaxeme Koje HacTaje MpenackoM BO3HIIA TPEKO Teja, MPH YeMy
je OMTHO Na HajMame jelaH Touak Bo3mia mpehe mpeko Tema memaxa’*2?. TIperaxkeme Moxke
OWTH JeTHOCTABHO Kajla Ce TeJI0 Halla3| y JiexxeheM IM0JI0Kajy Ha MyTy, 300T aJIKOXOJIMCAHOCTH,
OHECBEINEHOCTH WM CIIMYHOT pasiora. Kana memak 0uBa 000peH Win 0JJ0a4eH Ha KOJIOBO3, Ma
3aTUM MPETAXEH O] CTPaHe MCTOT BO3WIA WM HEKOT JPYror BO3MJA HACTaje KOMIUTMKOBAaHO
nperaxkeme. HakoH cyapa myTHUYKOT BO3MJIA U TEIIaKa, 0 Mperaxema MOXKe JOhH jeJMHO aKo
BO3WJIO HHj€ KOYMJIO, JJOK HAKOH Cy/apa Iellaka ca CaHydaCTHM BO3WJIOM JIO TIPETaxemha MOKE

nohu 6e3 063upa 1a JIH je BPIICHO KoueHme Ml He®.,

OTtucuy mape ayToMoOWICKe Tyme (MHeyMaTHKa) HAcTajy OJ MO3UTHBHOTI M HEraTUBHOT
edexTa MpuTHCKa ryMe Ha KOoxy. [lo3uTuBHe edexre n3a3uBajy KOIKacTe U BUjyraBe MOBPIIMHE

ryMe Koje BpIIe AMPEKTaH NPUTHCAK Ha KOXY Teja, JIOK HeraTuBHE eQeKTe OCTBapyjy
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yayOJbema Tyma, TpH 4YeMy HACcTajy KapaKTepUCTHYHH KpPBHU TOUIMBU. Buimm nenoBu
MOBPIIMHE TyMa (KCITym4erma) omTehyjy KpBHE CyJ0BE€ M MOTHCKY]y KPB Ha ycCeIlMMa, Tako Jia

HACTAjy KAPAKTEPUCTHUYHU KPBHH TOUTUBUZ,

1.3. KapaKTepI/ICTI/IKe HOBpebl/lBaH)a B0O3a4a U MYyTHUKA IBOTOYKAIIIA

VY nBotoukamie ce yOpajajy Bo3auM M IyTHUIM OWILMKana, MOTOLMKAaa, €eKTPUYHHX
TPOTHHETA U CAMYHO. MexaHu3MHU NoBpelhuBamba KOPUCHUKA JBOTOYKAIIIA CY CIIMYHU MEXaHU3MY
noBpehuBama memaka y3 oapehene cnemmpuunoctu. IloceOHa cBojcTBa ABOTOYKAIIA
(burnmkana, MOTOpa, EIEKTPUUYHUX TPOTUHETA) Cy TIPE CBEra lBbHUXOBA HECTAOUITHOCT U PEJIATUBHO
ciaba 3amTrheHOCT Tena KOPUCHUKA, MpU YeMy y3 ydemrhe OpojHHX Apyrux (akTopa Hactajy

°. 'V 3aBucHOoCTH 0 MelycoGHOr monoxaja

Hajpa3UUUTHju 00U caoOpahajHe Hesroxe
IBOTOYKAIIA M JPYror BO3MJA y TPEHYTKY NPUMAapHOI KOHTAaKTa Ppa3jIMKyje C€ HEKOJIHKO

BapHjaHTH cyAapa: NOTIyYHH YEOHU HaJET, ICTMMUYHH YEOHU HaJeT U OOYHO ,,0Kp3Hyhe*.

[Ipr MOTITyHOM YEOHOM HaJETy JBOTOYKANIAa ¥ MOTOPHOT BO3WJIA JOJIa3W 10 KOHTaKTa
BO3WJIA, TAKO Ja NMpUMapHe MoBpee Hajuenrhe u30cTajy; A0Ja3u 0 HapyllaBamka PaBHOTEXKE U
70 pa3/Bajama Tela BO3aya M JABOTOYKAIA, KOjU HACTaBJbajy KPETame HE3aBUCHO JEAHO O]
apyror. Teno Bo3aua aBOoTOYKama OMBa 0/10auy€HO Ha BO3MJIO W TaJla HACTajy CEKyHIapHe
MOBpe/ie JIOKAIM30BaHE Ha TPYIy, pykaMa M TJIaBU. TepuujapHe TOBpelIe HACTajy HaKOH
onbanyBama 1 11ajia Ha MOJAJIOry, Kaja Hajuenthe 6uBajy noBpehenu riasa u pamenu nojac. [lpu
BEJIMKMM Op3MHama JBOTOYKAIla J0Ja3d 10 KIW3ama Tela MO0 MOJUI03u (acdanT, Makajam,
3eMJbaHa MOBPIIMHA U CIMYHO), JOK he mpu MamUM Op3MHaAMa HAKOH pasjiBajamba Tela O]l
BO3WJIa HACTATH CaMO KOTpJbamke Tela JBoToukama. OmbadeHo TeIo MOXe OMTH MpPEraxeHo O

CTpaHe JPYror MOTOPHOT Bo3mma>2®,
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VY ciydajy IeIMMHYHOT YEOHOT HajeTa IOCTOju, Takohe, Bullle BapujaHTU. Moxe ce
OCTBApUTH CaMO KOHTAaKT BO3WJIA U JIBOTOYKAIIa WJIM BO3WJIAa U Tejla KOPUCHUKA JABOTOYKAIA, Y

3aBHCHOCTH O]] TpaBIia KPeTama BO3UIIA U MOJI0XKAja Y TPEHYTKY caoOpahajHe Hesroe.

Bouno ,,0xkp3Hyhe* HacTaje Mpyu MUMOWIAXKEHY JBOTOUKAIIA M BO3MIIA, IIPH YEMY HacTaje
KOHTAaKT CcaMO Ha Tely KOPHUCHHMKAa JBOTOYKama. HakoH KOHTakTa Moke Aohu 10 TryOuTKa

PaBHOTEKE U O,I[BajaH)a TCJa O BO3HJIA.

KapaKTepI/ICTI/I‘IHe IMOBPEAC 3a KOPHCHHUKE JBOTOYKalIa CYy yraHyhe WM HUITYalICHC
naixieBa YycClen Cl'IeI_II/I(i)I/I‘{HOF nonoxcaja [1aka Ha YIIpaBJbady, IIOBpPEAC Ha YHYTpallkbUM
CTpaHaMa HOry o[ Icaajla WM ACJIOBa ABOTOYKAIIA, Y MebI/ILIHOM U NOJJHOM HpeaAcilty on

cemumrra®®,

1.4. Kapakrepucruke noppehuBama Bo3a4ya U MyTHUKA Y BOZWITY

VY4ecHUK y MOTOPHOM BO3UJIY MOKE OMTH Yy CBOJCTBY YUECHHMKA KOJU YIPaBJba MOTOPHUM
BO3WJIOM (BO3au), MyTHUKA Ha MPEAHEM CEIUIITY (CyBO3ay) WM IMYTHUKA HA 33/IHeM CEAMIITY
(mytHEK). loBpehuBame ydecHHKa y IyTHHYKOM BO3WIIYy MOXKE HACTaTH Ha BUIIE HAadWHA: Y
JTMPEKTHOM — YEOHOM CyJapy ca APYTUM BO3WJIOM WJIM MPENPEKOM; YAApOM Y 3aliby CTpaHy
BO3HMJIA, yJapoM y GOuYHY CTpaHy BO3MIA, TIPEBpTameM M HcmajameM u3 Bo3mwna?’?l, Cwmep
KpeTama MyTHUKA y BO3WIYy y TOKY caoOpahajHe He3rojie yBeK je ImpeMa CMepy Hajjaue cuie.
[Tpu yeoHOM cynapy cMep KpeTama Tena mMyTHUKa he OuTH mpema Hampen, Ipu yaapy y 3aimbu
€0 Bo3mwia cMmep he OuTm mpema Hazan, JAOK he mpu OOYHOM cydapy cCMep KpeTama Tela

IyTHHKA OUTH Ka 60YHOj cTpanu®,

KuneTtnka kperama Tena 3a Bo3aya, CyBo3ada U IMMyTHHUKA j€ UCTa U CAaCTOjH ce U3 JBe ¢ase.
VY npBoj (a3um HaKOH cyaapa ca JAPYTdM BO3HIIOM, TEelIO HAcTaBjhba Ja ce Kpehe ka Hampen,
Texxehu fa 3a1pxu TpBOOUTHY Op3WHY U TOJIOXKA]. 3aTUM JI0JIa3U JI0 HATJIOT 3ayCTaBlbamba Tela

U yJapa y HMCTypeHE J[eJIOBE YHYTpalllkOCTH ayTomMoOuina. Bozad ynapa y BolaH MOTOpHOT
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BO3MJIA, CYBO3a4 y MHCTPYMEHT TalIiy, JOK ce MCIpe]a IMyTHHKA Ha 3aIheM CEAMIITY Hajlasu
HacnoH npemer cenumTta?®33, Y 3apucHOCTH 071 Mpenpeke Ha Kojy HaWiIa3e, HACTAjy HOBPEE
PasTMUMTHX JeNoBa Tena, Koje cy y oBoj ¢a3u HajTexe u Hajomcexnuje*>?, V npyroj dasu
HAcTaje M3HEHAJHO, HArjo W MPEKOMEpHO 3abaruBame ThaBe (whiplash injury), kama 360r

XHIIEPEKCTEH3Hje HACTAjy HHANPEKTHE MOBpPEIe BpaTHHUX opraHa®>?°,

VY TpeHyTKy cynapa BO3au Ce Haja3u y IMOBOJbHH]EM II0JIOKA]y Yy OJHOCY Ha OCTaie
Y4YE€CHUKE YHYTap BO3WJIa, Jep MMa OCJIOHAIl Ha TPU TauKe Y BO3UILY, 3a Pa3IUKy O]l OCTaJINX KOjU
MMajy ocloHall o camo jBe Tauke?®. Bo3au ce ocnama Horama o moj, gehiuMa o HACJIOH CEUIITa,
a pyKaMma O BOJIaH, 32 Pa3jMKy OJ OCTAJIMX YYEeCHHKAa KOju HeMajy MOTYhHOCT ocamama pyKy O
BosaH. CyBo3au MpH MOKYIIajy OCliamama pyKy O HHCTPYMEHT Ta0ily TyOHu oclioHall Ha Jehuma,
TaKo J1a U MpH MambUM Op3MHaMa JI0JIa3u 10 KpeTama HhEeroBOr Tea Y MpaBily JeloBama Hajjaue

CHIJIC.

VY curyanmjaMa ynapa y 3ajiby CTpaHy BO3WJIa, TUHAMUKA KPETama je CYyNpoTHA Y OAHOCY
Ha YEOHUW cynap. Y ciaydajeBUMa OOYHHMX Cylapa CHTyalldja je 3HATHO CJIOXCHHja, jep HeMa
IIPABUITHOCTH Y KpeTamy Tela yHyTap BO3MJIA, TAKO Ja HACTAjy HAjpaslIHuuTHje MOBpeae’. AKO
nohe 1o mpeBpTama BO3MiIa, MOBpeIe Koje HAacTajy Koa 0co0a U3 BO3WIIa Cy HEKapaKTePHCTHYHE

HapOUYUTO y CIIy4ajeBUMa aKo je JIOLUIo JI0 JedopMaliije YHYTpallmber IpocTopa KabuHe Bo3UJIa.

HuTteH3urer noBpcaa NyTHUKa y BO3UIIY 3aBHUCHU O 6p31/IHC BO3MWJIa Y TPECHYTKY Cyaapa, 01

00JIMKa U BEIUYNHE BO3MJIa, Ka0 U O BPpEMCHA 3ayCTaBJbalkba BO3UJIA.

1.5. Kapakrepucruke noppehuBama TpaKTOPUCTA

OBe moBpezse Cy 4YecTe y CEOCKHM KpajeBUMa, y TOKY IOJbONPHUBPEIHUX DPATOBA U Y
nrymapcTBy. TpakTopcke MOBpezie HacTajy Hajuemrhe Hpu MpeBpTamy TPAaKTOpa YCie] uera
HacTaje MpUTUCAK Ha TpyAHM Kol u TpOyX. [ToBpemeHo ce cpehy u nperaxema, Koja OCTaBIbajy

KapakTepUCTHYHE IIape ITHeyMaTHKa Ha KOXKH U/UIIH Tapaepooun=.,
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1.6. AakoxoJ1 kao akuuaeHTOreHu gpakrop y caodopahajuum Hesrogama

Hajuenihe kopumihena u 3moynorpedspbaBaHa Apora y CBETY j€ €THII aIKOXOJ (aJIKOXOJI).
AkyTHa 370yrmoTrpeda ajKkoxojia M3a3MBa aKyTHO IMHJjaHCTBO KOje j€ BakKaH aKIUJICHTOTCHU
¢dakTop y HactaHkKy caoOpahajHMX He3roja, JOK XpPOHHYHA 3JI0yNoTpeda ajaKoxoja Iopea
HaBEJICHOT TpEJCTaBJba M jenHy oJ Hajuemthux Oojectu 3aBucHocTH. Ilpema pgomahum u
CBETCKHM CTAaTHCTHKAaMa, alKoxol mMa Bojehy ynory y HacTaHKy caobpahajmmx mesroma®®.
DapMakoIONIKK MMOCMATPaHO, aJKOXOJI CMaja y TPYIy CYICTaHIM KOjeé HMMajy JACTPECUBHU
edekar Ha MEHTPAIHA HEPBHH CHUCTEM. Y MMM J03aMma ajJKoXoJ Jelyje MPBO HAa MOXIAHY
KOpy, a MOTOM Ha CynkopTukanHe neHrpe. [Ipu Behum KoOHIEHTpaijama aimkoxolyia edekar
HacTaje 1 Ha henmujama MOXKAAHOT cTablia U KWIMEHE MOXKIUHE.

Hapounto je BakHa aJIKOXOJUCAHOCT BO3a4a MOTOPHUX BO3miIa W Temaka. Ko
AIKOXOJIMCAHUX Y4ecHUKa omrehene cy cBe (yHKIMje OUTHE 3a BOXIbY, IICUXHUYKE, UyJTHE U
MOTOpHE, a cTemeH omrehema cpa3MepaH je KOHIEHTpaluju ankoxona y kpeu?r?32% Huso
aJIKOXO0JIa Y KPBH MMa BEJIHKOT YTHIIaja HA T3B. ,,ICAXUYKY CEKYHIY", Tj. BpeMe KOje MPOTEKHE
O]l TPEHYTKA 3allakama ONACHOCTH JIO TPEHYTKa MpeAy3nuMama palkbu n3deraBama (KO TPE3HUX

ocoba ona m3HOCH Oko 0,75 cexynam)®?®

. Ha Om peakmuja Bo3aua Owia aJeKkBaTHA U
O5aroBpeMEHO CIIPOBEJCHa BaKHAa je OuyBaHOCT (yHKIMje duyna (mepuenuuje) U godpe
KOOp/AMHAIIM]€ TICUXOMOTOPHOT M MYCKYJOMOTOPHOT amapaTa. To mojpa3zymeBa: eMOLMOHAIHY
CTAOMJIHOCT, CIOCOOHOCT KOHIIEHTpAIlMje TaXHe, ONMa)Kamkbe OMacHOCTH, o0paay caapikaja y
MO3Ty W CXBaTame CHTYyallHje, JOHOIICHE OUTyKe O PEaklIWju W KOOPAMHUCAHO, CIPETHO U
CHTYpHO wu3BOheme ympaB/baukux (yHKIHja Ha MoOTopHOM Bo3wiy>. Ca mopacToM
aJIKOXOJIEMH]j€ TIOCTETIEHO PacTe BPEAHOCT MCUXHUKE CEKYHJIE, jep omajia cnocoOHOCT H3Bohema
CBECHMX M ayTOMaTHM30BaHUX IOKpeTa KOju Mopajy OuTu Mel)ycOOHO CHHXPOHH30BaHU U
aJICKBaTHH HOBOHACTaJI0] caoOpahajHO] cuTyaluju, ma Koja ocode Koja mma ajakoxojeMujy 1%o
BPEHOCT NICUXUYKe ceKyHle he 6utu oxo 1,5 cexynau. IIpakTnyHo mocmarpano, npu Op3uHH
on 100 xm/gac, Tpe3aH Bo3au he y TOKy NCUXHYKE CEKYHJE, pU 3aycTaBibamy npehu nyt ox 21
MeTpa, 10K he ankoxonmcan Bo3ad npehu 41,5 metapa®Z,

VYTuiaj ankoxosia Ha yuecHHKE y caoOpahajy 3aBUCH 07 FbeTOBE KOHIIEHTpAIHje Y KPBH,

Ia Tako:
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-BpenHOCT ankoxonma y kpBu ox 0,3 mo 0,5%o (Tpe3Ho cTambe) M3a3uBa MOYETHE
MaHudecTanuje kaaa Hactajy nopemehaju y Menrantoj chepu, eydopuja, BECEI0 pacrookeHhe,
roBOpJbMBOCT. HaBesieHe mpoMeHe HEe yTHYy Y BEITUKOj MEpPH Ha BO3ayKe CIIOCOOHOCTH, alld je
BepoBaTHOha rpemike ox 2-7 myta Beha y OAHOCY Ha BO3auye KOjU HHUCY KOH3YMHUpAIU
anmkoxom>?>,

-BpeHOCT ankoxoja y KpBu on 0,5 nmo 1% mpencraBiba MpUIIMTO CTame Kajga HacTaje
CTUMYyJIallja HIDKUX JIEJIOBA IIGHTPAJHOI HEPBHOI CHCTEMa, 300T JEMPECHBHOT [I€jCTBA
aJIKOXO0Jla Ha MOXJaHy Kopy. Y O0BOj (a3 Tpenewmyjy ce JIUYHE CIOCOOHOCTH, pacTe
caMmoII0y3/1ame, HacTaje naj KOHIeHTpalyje, nopemehaju y nepreniuju 1 ICHXOMOTOPHUILIU, Kao
U TIOTPEIHO pearoBame. Y MOUYETKY ce jaBjba omtehewe mepudepHor BHIA, a 3aTUM M Maj
OIIITPUHE BUJA, IPOCTOPHA OpjeHTAIH]ja je AYIIO CMamkeHa, a aJanTandja y MpaKy jeé cCMameHa
3a ok0 30%. Omazaa npar CiIyIiHe 0CeT/BUBOCTH, a JIOIMPAkhE U3BOPaA 3BYKA je OTEKAHO.

-BpeHOCT ankoxoia y KpBu of 1 mo 1,5%o mpenacrtaBipa JaKko MUjaHCTBO Kaja HacTaje
nopemehaj cinoxeHux pedIeKCHUX paambu (CHHXPOHO MOKpPETame OYHUX jadyuyulla, MOKPETH
MPCTH]Y...), & CBU MPETXOJHHU OIHMCAHU CHMIITOMH OWBajy Buie u3paxenn. Ca mopacTom
KOHIICHTpAIIMje alKOXoJia Y KpBU M BepoBaTHOha 3a HacTtaHak rpeimke Bo3ada pacte (15 mo 30
myTa je Beha HEro Ko B03aua KOju He KOH3YMHPajy ankoxon>23%),

-BpeIHOCT ankoxoyia y KpBU ox 1,5 no 2%o mpexacraBiba Cpelmhe MHjaHCTBO KOje ce
KapakTepuiie nopemehajem cBeCTH, MPOCTOPHOM W BPEMEHCKOM JI€30pUjCHTAIHjOM. Y OBO]
¢azu nonasu 10 oumrehema HHTErPaTUBHOX M KOOPAWHALMOHUX (YHKIMja, IITO ce MaHudecTyje
3aKCHEJIOM U HeaJeKBAaTHOM pEeakIfjoM Y TOKY BoXme. OIITpUHA BHJA je CMambEHa jOll BUIIE,
Kao M IIMPHHA BUJIHOT TI0Jba, @ YECTO Cy MPUCYTHE ,,AyIUie ciauke™. BepoBaTrHoha rperike Bo3aua
ca OBOM KOHIICHTpalrjoM ajakoxoiia y kpsH je ox 40 no 100 myTta Beha Hero koj Bo3ada KOju He
KOH3YMHUpajy ankoxom>232°,

-BpEHOCT aJKoXojia y KpBU oA 2 10 3%o mpezacTaBiba TeIIKo nujaHcTBO. OBa (asa ce
KapakTepHIlle HAaCTAaHKOM Ba30MOTOpPHE, IICUXOMOTOPHE M MYCKYJIOMOTOpHE y3eTocTH. Hactaje
TEIKO MHTEJIEKTyaIHO omTeheme, kao u mopemehaj BpeMEeHCKO MPOCTOPHE OpjeHTaIn]je, BU/T j€
TemKo omTeheH, X0 TeTypaB, a W3BONhEHE KOOPJIWHHUCAHUX CBPCHUCXOJHHUX PAIBH j€ CKOpPO

Hemoryhe. Oco0e y oBOj (a3u mmjancTBa Ccy HecrmocoOHe 3a 0e30eHO YYeCTBOBAHmE Y

caoOpahajy y Omiio KoM CBOjCTBY (BO3a4 MOTOPHOT BO3MJIa, MOTOIMKIIMCTA, OMIIMKIIMCTA, MEIIaK
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utn.). [To HekuM ayTopuma BepoBaTHONA rpelike Bo3aya ca OBOM KOHIICHTPAIIMjOM aJKOXO0Ja y
KpBY je yak u 10 130 myra Beha Hero Koz Bo3aya KOjH HE KOH3YMHPajy aIKOXOom>>r2,
-BPEHOCT alIKoXoJa y KpBU oA 3 10 4%o MpeacTaBiba MPEMUTO CTamkhe Kajaa je u3pakeHa

OIIITa ClIMKa TpoBama. CBe (QyHKIMje LEHTPATHOT HEPBHOT cucTema cy omTeheHe 10 Te mepe
Jla HACTaje JIe30pjeHTaIMja, TyOuTaKk KOHTpoJie CUHKTEpPa, mopemehaj cBecTH 1 Koma.

-BPEIHOCT aJIKOXOJIa Y KpBH 01 4 10 6%o MpeacTaBjba CMPTHO TPOBAHE ATKOXOJIOM.
CMpTHH HCXOJT HACTaje yCIIe IeTIPECHje IEHTpPA 3a TUCAhE U JaKO U3PAKECHOT eieMa MO3Ta.

[TomeHyTe BpeTHOCTH KOHIICHTpAIIH]je aJIkOX0Ja Y KPBU ce oJiHOce Ha Hajpehu Opoj Jbyau,
aJli CBe 0cO0€ He pearyjy jelHaKO Ha MCTH HHBO alIKOXOJIa Y KPBH, Tj. IOCTOje MHIWBUIAyaTHE
pasnuke, Koje 3aBuce oA OpojHux (dakTopa (CTpyKType JHUYHOCTH, TOJEpaHIHUje W
MHTOJICPAHIIMjE€ Ha aJKOXOJ, HABHUKHYTOCTH, HCKYCTBa, MCXpaHE, TPEHYTHOT PaCIIOJIOKEHa,
MPETXOAHE TOBpeAEe W 000JbeHha MO3ra, (DU3MONIOMIKAX W TATOJIOIIKHAX cTama HuTn). Jema,
crapuje oco0e ca NMCUXOOPTaHCKUM CHHAPOMOM, CMWICITUYAPH, alld U YMOPHE M UCIPIIJbCHE
oco0e MOTy HCIIOJBUTH 3HATHO TE)KE CUMIITOME IHjaHCTBa O] 3/ipaBux ocoba. Ca npyre crpase,

XpPOHUYHH QJIKOXOJIMYapy Mory OuTu 0e3 OMTHHX KIMHHUYKAX MaHH]ecTanuja HaKOH

KOH3YyMHUpakha BEJIMKEC KOJIMYUHC aJIKOXOJIHUX nuha.

Crynuje noTBphyjy J1a Bo3auu MOTOpPHUX Bo3wia miahu on 20 roauHa U ctapuju ox 55
roguHa Hajuemhe wu3a3uBajy caoOpahajHe He3rojge NOJ JEJCTBOM MAIMX KOHLEHTapIHja

aKOXOIa, P YeMy HACTajy 3HauajHe U 030HJbHE MoBpene?.

1.7. CyackoMeqMumMHCKa ekcnepTu3a caoopahajuux nesroaa

CyAcKOMETUIIMHCKA EKCIepTHU3a WIH CYJICKOMEIMIIMHCKO BEIITaYeHhe IMPeACcTaBiba
MPUMEHY MEIWIIMHCKOT 3Hamka U UCKYCTBA y CYJCKO] mpakcu. O0aBiba c€ y CBUM CHTYyalldjama
Kaaa Tpeba paszjaCHUTH MEAHMIIMHCKE YhmeHuIle. Kao jeaHo o1 MoKa3HUX cpeicTaBa y CyACKOM
MOCTYNKY, CYACKOMETUIIMHCKO BEIITAa4YeHhe NPEACTaB/ba BaXXHY KapuKy Yy MPaBOCYIHOM

CUCTCMY.
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CynackoMemuIIMHCKO — BemTadewme  caoOpahajHMx  HeE3roja  cacToju ce€ O
CYJICKOMEIMIIMHCKE OOAYKIIMje CMPTHO CTpaJajuX YyudecHHKa, mperiemaa onehe u o0Oyhe,
MpOHATAKEHA U UCITUTHUBAKba OMOJIOIIKKX TparoBa Ha MecTy caoOpahajHUX He3roAa, y BO3WIY U
Ha YYCCHHIIMMA, PEKOHCTpyKIHje aorahaja, oapehuBama anikoxolieMHUje YUYECHHKA, IMperjena
nospeljennx, aHann3e MEANIMHCKE JOKYMEHTAINje ¥ CIMIHO>+34,

CyICKOMEUMITMHCKUM BelITaueheM Tpeba 0roBopuTH Ha ciencha nurama:

-Jla JIU Cy MOBpPEJIe N3a3BaHe HEKUM TPAHCIIOPTHUM CPEICTBOM HIIU HE,

-OJIpeTUTH KOjH je MeXaHu3aM MnmoBpehuBama yuecHuka y caoopahajuum Hesromama,

-O/IpEIUTH BPCTY BO3WIA KOje je ydecTBOBalO y caobOpahajuum Hesrogama (y
CllyyajeBUMa HaIyIITalka MECTa HE3roJIe),

-kinacudukoBatu (yrBphuBame Bpcre) u KBanmmuduroBaTH (oapehuBame TEKUHE) CBE
MOBpeJie KO/ yueCHHKa caoOpahajHuX He3roja,

-OJIPE/IUTH TIOPEKIIO CMPTHU U Y3POK CMPTH,

-Jla JI1 Cy Y CIIy4ajy CMpPTH HOBpEJIe HacTalle 32)KMBOTHO HIIM IIOCTMOPTAITHO,

-pUKa3aTH TOCTOjakbe 000JbCHha MU CTama (MATOJIOMIKUX M (U3UOJIOMIKHX) KOja Cy
MOTJIa YTUIIATH Ha HACTaHaK caoOpahajHUX HE3rona,

-OJIPE/IUTH AIIKOXOJIMCAHOCT YYEeCHHUKa y caoOpahajHum He3romama MM TPUCYCTBO
JPYTUX MCUXOAKTUBHUX CYIICTaHIIM U BbUXOB yTHIAj HA HACTaHAK caoOpahajHe He3roje,

-neuHUCATH MeXaHW3aM MoBpehuBama TBOTOUYKAMIA (12 JIH je BO3HWO I T'ypao BO3UIIO
U CITUYHO),

-PUKA3aTH YTHIIA] KOpUIINeka 3allITUTHIX CPEICTaBa Ha HACTaHAK TMOBPE/IE,

-OIPEIUTH MECTO Ce/ieha 0coda y BO3UITY U APYTO.

Jenan on HajBaXHMjUX 3aJaTaka CYICKOMEIHMIIMHCKE €KCIIEPTH3€ CMPTHO CTPAlaIuX y
caoOpahajHuM Hesrogama je neuHucame y3poka CMPTH, OJTHOCHO YTBphUBame 1a JIM j€ y3POK
CMPTH y Be3W ca 3a100WjeHMM ToBpefama. Y3pOK CMPTH je TejecHO omTeheme Koje je
MIPOY3POKOBAJIO CMPT, a MOXKe OWUTH CHHTYJIapaH-Kaja MOCTOJH CaMo jellaH y3pOK CMPTH WJIH

Typanad-Kaja MOCTOj! BUIIE y3pOKa CMpTH® >24,

VY cutyanujama Kaja CMPTHHM MCXOJl HACTYIIM HAaKOH Ha/KHBJbaBama MoBpeaa oapeheHu
BPEMEHCKHM TMepuoj, BaXXHO j€ NPaBWIHO Je(dUHUCATH Y3POYHO MOCIEIUYHY Be3y usMely
MoBpeJa U CMPTHOT Hucxona. Haume, y nepuony HalKuBJbaBamkba MOTY HAacCTaTH KOMILUIMKAIIW]e

ycjaea HeUpCABUANBUX OKOJIHOCTU Y TOKY JICUCHA UM HCAICKBATHOT JICUCH:A (TpOM6033, MacCHa
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U TpoMOHa emOonHja, 3amajbeibe miyha, cermca uTa.). BakHO je HArjgacuTH Ja Ce HaBEICHE
KOMIUTHMKAIMje HE MOPajy JaBHUTH Yy TOKY JICU€Ha, jeép OHE HE MPEJCTaBJbajy IMOCICAMIY Koja
HEMHHOBHO TNPOM3WIA3H M3 Kapakrepa mnospene. Koa mojeAMHuX CMpPTHO CTpajaliux y4eCHHKa
HacTaja KOMIUIMKAalKja MOKe OMTH HETMOCPeaH y3pOK CMPTH, IITO je OUTHO 00jaCHUTH Ha CYy1ly.
CaoOpahajae He3roJile MOTY HACTaTH | yciel 000JbeHha BO3a4a WK TOrOpIama HEKe XPOHUYHE
00JIeCTH Kao IITO Cy: WHPAPKT MHOKAP/1a, XUTIOTIIMKEMHja U CIIMYHO.

CyackoMenuimHCKa OOAyKIMja KoOja Cce€ TMpeay3uMa Yy CBUM CIydajeBUMa CMPTHO
CTpalaluX y4YecHHKa caoOpahajHHX HE3roja, Mojapa3yMeBa Ipe CBEra y CIOJbAIlbeM Halaszy
JIeTaJbHO OIMCHBAKE CBHX IOBpEIa W MPOMEHA, NMpU 4YeMmy Tpeba Ja ce o0paTu maxma Ha
U3IJIe, TpaBall pykama U pacropel mospeaa (ca BACHHOM IMPUMapHUX MOBpE/ia KO MellaKa,
MPEIU3HOM TOMOTPad)CKOM  OpjeHTAIlMjOM, TIPaBIEM TpyXKama OryJbOTHHA H OCTAIUX
nospena)>?3?8, BaxaH je merasbaH OmNC 3anpibaHOCTH onehe M Tena (IIPAIIMHOM, yJ/beM M
CIIMYHO), ONMC TparoBa BO3WJIa Ha Tely mnoBpeheHOr (Jpycrumile Jiaka, KOMaauhu cTakia u
CIIMYHO), Ka0 M OIKC TParopa juia Mecta (0JaTo, mpaiivHa, 3eMJba, KaMEHYMNH, BIIATH TPaBe
utn.). Ilpernen o6yhe u onehe je y ciiydajeBuma caobpahajHor Tpaymarusma OUTHO, jep ce Ha
Taj HAUMH MOYE CA3HATH MHOTO O AMHAMHUIM M MeXaHusMy moBpehuBama?®. ¥V ymyTpammmsem
Haslazy Tpeba JeTaJbHO OMHUCATH CBE MOBpee Mo pernoHnMa. Ha riaBu Tpeba neTasbHO ONUcaTH
npeaoMe KOCTHjy JioOame (BpCTy, JIOKaIM3alujy, AyOMHY yThcHyha, BEJWYMHY KOILITaHUX
oJUTOMaKa H JIpyro), MOBpeAe MOKIAHWIA, TIOBPEIE MOXIAHOT TKUBa (BPCTY, JIOKAIHM3AIH]y,
BEJIMUYUHY, TyOuHY U J1pyro). BaxkHo je ucnurtatu Beze m3Mmely ocHOBHIlE J0Oame M BPAaTHOT
Jena KHYMEHE MOXKIUHE, 300T 4ecTHX XHUMNEepQIIEKCOPHUX M XUIEPEKCTEH30pHHUX IOBpEa.
Opranu cpenorpyha, mpe cBera cpue, miyha W KpBHM CyJI0BHM, MOry OuTH mnoBpeheHu
MOjeIMHAYHO WM YAPYXKEHO, MITO je YecTo mnpaheHO W3IMBOM KpBU Yy TPYAHY AYIUBY HIIH
CpuaHy Kecy, MPHCYCTBOM Ba3lyXa WM Ba3QylIHOM emOosvjoM u ciauuHo. [loBpene pebdapa
Tpeba nerasbHO omnucatu (Opoj, Mpasall Mpyxama MpeaoMa, MPeIOMHE JIMHUJe U JIPYyro), Kao U
noBpezie KuuMeHor cryOa. [ToBpene TpOyImHUX U 3aTpOYIIHUX opraHa (jeTpe, cie3une, OyOpera,
[[pEBa M OCTAJINX OpraHa) y BHIy KPBHHUX IOJUINBA, HATHKEYNHA, PYNTYpa U CIIMYHO CE JACTaJbHO
omucyjy. Koxg obnykumje ycmphenux y caoOpahajHuM Hesromama 3Ha4ajHO je Tperapucame
MEKOI' TKMBa (KOXe, MOTKOKHOT TKMBa W MHIIMha) Iy 3akbe CPEeIUIIBUX JIMHUja TpyIla U
NoBUX ekcTpemuteTa (T3B. ,,Y pes)*34. Hakon mpemaparuje MeKor TKHMBA J€TaJbHO Ce OIHCYjy

CBE MOBpeNe KOCTHjy W 3rio0oBa (BHCHHA MOBpena, THI TPEIOMa, pacieny 3rJ00HUX Be3a,
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NPUCYCTBO KOINTAHUX OJJOMaka W CiIu4HO). JlomaTHe mpoleaype Koje ce IpUMEY]jy
HETIOCPEHO Mpe WJIM TOKOM OO0ayKIMje ycMpheHux y caoOpahajHuMm He3rojama cy: mpoba Ha
M0CTOjabe IMHeyMoTopakca (kKaga MocToju aedopmaliidja rpyAHOT KOIIa, MOTKOXKHU eMpuzem
WIA CyMiba Ha IpejoM pebapa), mpoda Ha Ba3AylIHYy eMO0JHjy (YKOJIHKO MOCTOje OTBOPECHE
MOBpE/IC TJIaBe M Bpara), CIEIMjaHO MPernapucame BpaTa U JUia (aKo MOCTOje MOBPEIe MEKOT

TKHBA MM IPETOMHI KOCTH]y jHa)’.

3Havaj CyJICKOMEIUIIMHCKE OOAYKIMje yUecHHKa caoOpahajHuX He3roja je y ToMe IITO
Jlaje OArOBOpEe Ha MHOTA BayKHA MHUTAamka U MOCTaBJba Y3POUHO MOCIEANYHY Be3y u3mely nospena
U CMPTHOT UCXOJa, a y CJIy4ajeBMMa Ha/DKHBJhbaBamba MOBPEAA, JEIUHO Ce OOMYKIIMjOM jacHO
neuHUIIE a U je CMPTHU HMCXOJ] HACTA0 Kao IMOCJEIUIa MOBPEe MM Kao KOMILIHKAIIH]ja
oBpejie.

CBu TparoBM Ha Telly CMPTHO cTpajaaior (KpB, ypuH, moBpaheHu caapxkaj, komaguhe
CTaKJIa, METaJHE JIEJIOBE, JbYCITUIIE JIaKa ca BO3WJIA, yJbe, 0J1aTO M CIIMYHO) CE JAETaJbHO OMHCY]Y
1 oTorpaduy, a 3aTUM U371Bajajy U dyBajy 3a Jajby aHAIH3y-". AKO je H3BOUBHBO, Telo Tpebda
dororpaducaTi y cTamy y KOM je 3aTeueHo, Npe CKuaama ojaehe, 3aTUM HaKOH cKulama ojche

Y Ha Kpajy HaKOH Ipama Teja, a Ipe n3Bolema CyACKOMETUITUHCKE OO AYKIIH]E.

VY nojenuHUM cuTyalgjama je moTpeOHO MEUIOBUTO BEIITAUYEHE, T aHTaXKOBAHkE, MOpe]
CHEIUJaTUCTE CYJICKE MEAMIIMHE M CTpy4maka M3 APYyrux oo0iactd, mpe cBera caodpahaja. ¥V
TaKo KOMIUTMKOBAHMM BEIITaYCHHMa YECTO j€ MOTPEOHO BpIICHE PEKOHCTPYKIHje aorahaja.
Jako je BaxkHO ynopehuBame yCTaHOBHEHHUX MOBpeza omreheHux ca omrehemMa Ha BO3UITY U
TparoBUMa Ha JIMIly MECTa, Kako OM ce Ha MpPaBM HAUYMH MOIrao PEKOHCTPYHCATH MeXaHH3aM
noBpehuBama ¥ Ha Taj HAYMH TOMOTJIO OpraHMa IpaBocyha y TOHOMICHY MPaBUIIHE U TIPaBUYHE

npecyje.
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1.8. Yaora cnenujaaucre cyacke MeauuuHe y caoopahajaum He3rogama

[ToBpene koje HacTajy y caobpahajuum He3rogama (OUo 1a ¢y ca CMPTHUM HCXOJIOM WIIH

He), 300T CBOjUX 0COOEHOCTH, 3aXTEBA]y ACTaJbHY CYJCKOMEIUIIMHCKY aHAIIU3Y.

3ajaTtak crHeuujalucTe CyJCKe MEIUIMHE je Ja C€ H3JaCHU O BPCTH U TEXHUHHU
NOjeAMHAYHUX TOBpeaa, ¢ 003MPOM Ha HHUXOBY NPHPOAY WIHM MOCEOHE OKOJHOCTH Cllydaja,
KaKBO JIJCTBO T€ MOBpPEJEe OOMYHO MPOU3BOJE, @ KAKBO Cy y KOHKPETHOM CIly4ajy MpOHU3Bele,
YrMe Cy TIOBpeJie HAaHeTe M Ha KOjU HAYWH, IITO je NeUHUCAHO KPUBUYHUM 3aKOHOM PermyOimke
Cpbuje. Ako HacTynu CMPTHH HCXOJ, OWJIO Ha JHIy Mecta caoOpahajHe He3roje WM HAKOH
oapeheHor rmepuoma Jiedema Tj. HA/DKMBJbABamka I[OBpena, O00aBE3HO je  YpaaHTH
CYJICKOMEIMIIMHCKY OOAYKIH]y CTpajajior ydecHHka caoOpahajue wHesrome. 300or cBera
HaBEJICHOT, BAXHO je Ja CHelUjaluCcTe CyACKe MenuiuHe OyJe TpUCyTaH U Ha yBubhajy

caobpahajHe He3rojie, Kako O6M UMao KOMIUIETHY CIMKY Jorabaja.

3ajaTtak CHenujaiucTe CyACKEe MEIUIMHE j€ W Ja YTBPAM BPEIHOCT AJIKOXOJEMHJE Y
onpeheHOM TpeHYTKY. Y MOCTMOPTAIIHOj CYJCKOMEIUIIMHCKO] UCTPa3H KOPUCTH Ce KPB U3 OyTHE
BEHE, a 3aTUM T'aCHOM XpoMaTorpadujoM KBaHTH(HKYje BPEAHOCT amkoxonemuje. M u3 apyrux
TEJIECHUX TEYHOCTH Kao INTO CYy YPWH, TEYHOCT CTAKJIACTOT Teja, mepeOpocHrHaIHa TEeYHOCT,

KYy4 U CIIMYHO C€ MOKEC OAPCAUTH KOHIIGHTpaHI/Ija aJIKOXOJ1a.

VY cutTyarnmjamMma MacOBHHUX HeE3rojJa KoOjeé HacTajy y Ba3[AylIIHOM, BOJEHOM WJIH
KeJIe3HUUKOM caoOpahajy uyemrhe Hero y myTHUYKOM, OCTOjJU BEJIMKH OpOj KpTaBa uuja Cy Tena
YecTO pacKkoMajZaHa WM pa3opeHa. 3ajaTak CHelMjalucTe CYJCKE METUIMHE y OBaKBHM
OKOJIHOCTHMA j€ M Ja OJIpear MACHTU(HUKAIN]Y KPTaBa, Ka0 U MPUITATHOCT OJBOJEHUX JIeTIOBA

TeJa )KpTBama.
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2. MUJBEBHU U XUITIOTE3E CTYAUJE

2.1. lln/beBU cTyauje

1. Hdedunucatu HajBynHepaOMIHUje ydecHuUKe y caOpahajy mpema Bpctu ydemrha, momy u

CTapOCTH.
2. Tlpukasatu TPEH]] CMPTHO CTpaIalikX yUeCHHKa y caodpahajy mo rogunama (2001.-2016.).

3. OGjacHUTH MeXaHH3aM HACTaHKa MOjeJMHAYHUX TOBpENa U JOBECTH MX y BE3y Ca Y3POKOM

CMPTH.

4. YcTaHOBUTH BE3Yy I/I3Mer)y KOH3YyMHUpPaAkbha aJIKOXOJIHHUX nuha u/Mian MCUX0aKTUBHUX CyncCTaHou

Y CMPTHOT UcXoJa y caoOpahajHOM TpayMaTU3My.
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2.2. Xumnore3se cryamje

1. Tlocroju cratucTMYKK 3HayajHa pasauka u3Mehly CMpPTHO CTpajajuX Yy4YeCHUKa Yy

caoOpahajHuM He3rojama pa3JIM4UTOr IMoJa.

2. Iloctoju cTaTMCTUYKM 3HA4YajHAa pasznuka usMely CMPTHO cCTpajaqux YyYeCHHKA Y

caoOpahajHuM He3rogama y pa3auduToOM KUBOTHOM 100y .

3. IlocTOoju CTaTUCTHYKHM 3HAuYajHA pa3iivka u3Mel)y CMpTHO CTpajanux Memaka y OJHOCY Ha

ocrajie yuecHUKe y caoopahajHum He3rogama.

4. Tlocroju cTaTHCTMYKHM 3Ha4YajHa pa3imka y Opojy CMPTHO CTpajaliuX Y4YeCcHHKa Y

caoOpahajHuM He3rogama y MmocieAmbuX MeT roJuHa MOCMaTPaHOT TIEPHO/IA.

5. Ynorpeba ankoXomHMX NUha W/WIM TICMXOAKTUBHUX CYICTaHIM je (akrop pH3MKa 3a

HacTaHak caoOpahajHUX He3roja.

6. HOCTOjI/I CTaTUCTHYKaA 3HaqajHOCT H3Mel’)y AY)XKUHE BPEMCHaA HA/KVBJbdaBalhbda W HACTaHKa

KOMIUIMKaIMja Ko noBpeheHux y caodpahajHum Hezrogama.
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3. MATEPUJAJI U METO/IE

3.1. Bpcra cryauje

Enunemuonomnka (orcepBanona), aHAIUTAYKA, ayTOINCHJCKA, PETPOCTICKTUBHA CTyIHja

npecexa.

3.2. llomysanuja Koja ce HCTPaxyje

UctpaxuBame je peanuszoBano y Kimmanukom nientpy Kparyjesai, y Ciyx0u 3a cyacky
MEIULUHY U TOKCHUKOJIOTH]Y. Y CTyIHWjy Cy YKJbyYeHH CBU y4YeCHHMIM caoOpahajHuMX He3roaa
KOJU Cy YMpPJH O] 33I00MjeHUX MOBpeIa WM KOMIUIMKAIHja 3aI00UjeHUX MOBPea, Y TepUoIy

o1 2001. roguue no 2016. roaune.

W3 crynuje cy uckibyueHa nenia miaha ox 14 roguna, Hika of 150 1, jep je MexaHu3am
IUXOBOT ToBpehuBama y caoOpahajHUM He3ronama Ipyraddju O MexaHu3Ma noBpehuBama

oJlpaciux ocoda.
3.3. Y3opkoBame

Kao jenunmniie mocmarpama y3eTH Cy CBM CMPTHO CTpaJajiv yYeCHUIM y caoOpahajHum
He3rofiaMa: Temaly, BO3aud MOTOPHHX BO3WJA, CyBO3aud (IIyTHHK Ha TMPEIHEM CEAMIITY),
NyTHULIU (Ha 33JHEM CEIUINTY), OUIMKINCTH, MOTOIMKJIMCTH, CyBO3aud MOTOIUKIA Kao U
BO3a4M MOJHOTNPUBPEIHUX MalllMHa (TpakTopa), a Koju cy obaykoBanu y CiyxkOu 3a CyACKy
meaumHy U Tokcukonorujy KII Kparyjesan y nepuony ox 2001.-2016. rogune. Y3etu cy y
003up camo Cily4ajeBU IJe ca ca CUTYpHOIINY 3Ha O KOM j€ YYECHHKY ped, a Ha OCHOBY aHAJIU3€
MOJIUIIM]CKUX M3BEIITaja, HapeaAOu 3a CYACKOMEIULMHCKY O0AYKIMjY TOOHjeHUX OJ1 HAJICKHUX
CyIoBa WM TYyXWIamiTaBa Wid pehe Ha OCHOBY pPETPOCHEKTUBHO 3a0eNeKeHHX
XeTepoaHaMHECTUUKHUX MozaTaka. [lomanmm o 3a700MjeHNM MoOBpeaamMa Cy OOHWjeHU aHAIU30M
O6aykmmonux 3anucHuka Ciyx0e 3a cyncky meauiuny u Tokcukonorujy KII Kparyjesai, a 3a
oco0e Kkoje cy oapel)eHr BpeMEeHCKH Nepuo/]l HaJKUBJbBAJIE TIOBPEJIE U U3 JOCTYITHE MEAUIIMHCKE

nokymenranyje 1j. Mcropuja 6onectu u OTIycHUX JHCTa.
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3.4. Bapuja0ie koje ce mepe y CTyAUjH
3aBucHa Bapujadna:

1. CMpTHU ucxox 300T pa3IUYUTUX TOBpeAa 3a1001jeHnX y caobpahajHuM He3romama, moJebeH
y JIBE€ KaTeropuje: OHU KOjU Cy MPEMHUHYJIM Ha JIUIy MECTa ¥ OHHM KOjU Cy Ha/DKUBJbaBAJIH

IOBPEAC HEKHU BPEMEHCKU IICPUOI.

HesaBucue Bapujabie:
Oge Bapujabie cy olcepBUPAHE YBUIOM Y:
- CIIOJballltb U YHYTpaAllllbU HaJIa3 O6IIYKIII/IOHI/IX 3aIIUCHUKA,
- UCTOpHje OOJIECTH U OTITyCHE JINCTE OHUX KOjU CY HAJKHBJHABAJIH ITOBPEIIC;

- Hape0e 3a CyJJICKOMEIUIMHCKY O0IyKIM]y O/l CTpaHe TYXHJIalITBa WK oJroBapajyhux

CYZIOBa;

- TIOJIUIIH]CKE U3BEIITAjE;

- XeTepOaHAMHECTHYKHX IT0/IaTaKa.
VYKynHo je 6uiio 27 He3aBUCHUX BapHjaliIu U TO:

1. BucuHa - orncepBupaHa je Kao kareropujcka Bapujadmna (o 170; 171-180; 181-190; Buie ox

191 ™).
2. YXpamweHOCT - ci1abo yXpameHHU, J00p0 YXpakbeH! U MPEKOMEPHO YXPAbEHH.

3. Bpcra yuemha y caobpahajuom 3aaecy - memanu, Bo3auu, CyBO3auu, MyTHUIN, OUIIMKIHUCTH,

MOTOIUKIINCTU, CYBO?;a‘—I MOTOIIMKJIa, BO3a4u TpaKTopa.
4. Mecen y TOOWHY KaJia je JOIILIO0 IO HE3ro/ie — O] jaHyapa 10 aernemopa.

5. [laH y Heqesby Kajia je AOIUIO 10 He3roJIe — OJ1 TIOHeIeJbKa 10 Helelbe.
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6. JlyknHa Ha/pKMBJbaBama IIOBpeda — CMPT Ha JUIy Mecta caoOpahajHe Hesroue,
HaJKUBJbaBam-€ 110 6 yacoBa; 10 24 yaca; 10 72 vaca; 1o 7 nana; 10 14 nana; no 30 gaHa u ayxe

ox 30 mana.

7. Kopumiheme ankoxona - MPUIIUTO CTamke, JAKO, CPEIEbe, TEIIKO IMMHjaHCTBO, MPEMUTOCT,

TPOBAKC AJIKOXOJIOM.

8. Kopumheme NCHXO0aKTUBHUX CYINCTaHIM: amderaMuH, MeTaMpeTaMUH, SKCTa3u, KOKauH,

MapuxyaHa, bapOuTypatu, OEH30/IMja3eIuHU, ONHUjaTH, MOPPHUjYM U METAOH.

9. IlpucyTBO KOMIUIMKAIMja TIOBpeJa - 3amajbee Iuryha, cerca, TpomOHa emOoinuja ruryha,

MacHa emOoumja ryha, kpBapehu yikyec.

10. Y3pok cMpTH — CUHTYJapHU WM IUTypajdHH;, MOBpEIe TIJIaBe, HCKpBapeme, nopemehaj

Jucama, KOMHHI/IKaHHje Hn OCTalu.

11. IIpucycTBO mpenoMa J100ame - jeTHOCTPYKH, BUIIECTPYKH, YTUCHYTH, IECTPYKIIHjE U OCTAIIN

IIPEIOMH.

12. Jlokanu3anuja mpenoma Jiobame — KpoB Jobame, 0aza, kpoB W 0a3za, ,,ring®, ,hindge*

IMpEJIOMHU U OCTAJTIN NPCIIOMHU.

13. TloBpene MOXIOaHOT TKMBA - Harke4MHE ,,COUp”’, HAarkEYMHE ,,contra coup’, HarkbEeuuHEe

,,COUp M contra coup,, Janepaiyje u pa3opuHe U 0CTaje MOBPEe MOXKIAHOT TKUBA.

14. HOBpez[e MOXJaHOT crabna - nauepauﬂje, HAarb€CUMHE, pa3opuHEC U OCTaJIC IIOBPCAC

MOXJaHOT crabia.

15. TloBpeae kuuMeHOT cTy0a - BpaTHOT, IPYJHOT, CITAOMHCKOT, KPCHOT, PEMHOT JieNa.

16. IloBpene rpyaHOr KOIIa - MPEJIIOM TIpyAHE KOCTH, JeJHOCTPAHH WM O0OCTpaHH HPETOMHU

pebapa, JeTHOCTPYKH HIIA BHIIECTPYKH.
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17. TloBpene miayhHOr TKMBa - HAarkEUYMHE, PAcUENH, Pa3opUHE U OCTale MoBpeae IuTyhHOr

TKHBaA.

18. TToBpene cpiia - HarKEUMHE, paCLCI, Pa30PEHE, TAMIIOHAIa U OCTajIe OBPEE Cplia.

19. IloBpene aopte - pacienu, MOBpe/ie OBOJHHUIIA.

20. IIpucycTBO MTHEYMOTOpAKCA - jeTHOCTPAHO WIIH 00OCTPAHO MO3UTHUBAH, HETaTHBAH.

21. TlpucycTBO XeMOTOpaKca.

22. TloBpene jeTpe - CyOKarcyIapHu XeMaTOM, PACIICII, pa30pPEHhEe U OCTAJIE TIOBPEJIE jeTpe.

23. HOBpez[e CJIIC3UHC - CY6KaHCYJ'IapHI/I XEMaToM, pacCueIl, pa3opCmEe U OCTAJIC ITOBPCAC CIIC3UHC.

24. TloBpene OyOpera - HarmbeUeHE, PacIel, Pa30pPeHe U ocTale moBpene Oyopera.

25. TloBpene mMokpahHe Oemrke — KpBHHM IMOJUIMB 3MJa, paclen M OocTaje MmoBpeae MokpahHe

OCIINKE.

26. [ToBpene 1peBa - MOBpEIE NeTeJbKe, HarkbeunHe, PYNTYpe U ocTalle OBpe/e LIpeBa.

27. IloBpexne octanux TpOYIIHUX U 3aTPOYIIHUX OpTraHa.

30ymyjyhe Bapujabie:
Oge Bapujabie Cy oncepBUpaHe YBUAOM y Haima3e 00 IyKIIMOHUX 3alCHHKA.

1. ITomn.

2. KusorHa 100.
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3.5. CHara cTyauje u BeJJMYMHA y30pKa

3a u3pavyHaBame CHare CTyAHje U BeJIMYMHE Y30pKa KOPHUIINEH je KOPUCHUYKU MPOTrpam
G*Power v.3.1.3. IlpernocraBjbeHa BeIMUMHA eQeKTa je u3padyyHaTa Ha OCHOBY
NpeTMMHHAPHUX pe3yJiTaTa, a 3aCHOBaHAa Ha OJHOCY BapHjaOWIIHOCTH y Y4YECTaJIOCTH CMPTHOT
UCXO0Ja M JIPYTMX HMCIUTHBAHUX MapameTpa (IOBpeda IIiaBe, MOBpeAa OpraHa IPYIHOT Kolia,
MoBpeJa opraHa TpOyxa, HCKpBapeme) H3a3BaHOr caoOpahajumM 3amecoMm, a moTBpheHor
CYJICKOMEUIIMHCKOM OOIyKIIMjoM ol HajMame 1,2 (Makcumanno 20% arcoiyTHe pasiiuke y
BapujabmiHoctd mnpaheHux napamerapa/kareropuja). Kopucrehu hi-kvadrat tect u npar
3navajHoctu (a)=0,05 3a cuary cryauje (1-$)=0,80 (80%), HajMamu OpOj UCIUTAHUKA KOjU j&

notpedan y cryauju je 463.

3.6. CraTucTuuka oOpajaa nogaraka

[TpukynybeHr NOAALM Cy YHETH Y KOMIIjYTepCcKy 0a3y mojaraka, a 3a o0pajay mojaraka je
kopuihen nporpam SPSS for Windows, Bep3auja 2.0 (Statistical Package for Social Sciences -
Version 2.0 (SPSS Inc. Chicago, IL). Ce Hymepuuke Bapujabiic Cy TeCTHpaHe MOMOhy
Kolmogorov-Smirnov u Shapiro-Wilks Tecta kako 0u ce yTBpauia HOpMaIHOCT pacrnojene. Y
3aBUCHOCTH O] JUCTpUOyIMje MojaTaka KOpHIIhEHU Cy CpeAma BpPEeIHOCT =+ CTaHJIapIHa
JieBUjalMja WK MeaujaHa u uHTepkBapTwinu padr (IQR). 3HavajHOCT pasnuka mo rpynama je
esumenTrpana hi-kvadrat Tecrom ca Jejtsovom kopekijom, ogrocHo FiSerovim Tectom cTBapHe
BEpOBaTHOhe KOJ Majleé YYecTaloCTH IMOjeJMHMX KaTeropuja. 3a mnopeheme mmpoceuHux
BpenHoctn kopuiiheH je Studentov t-rect mnm Kruskal-Wallis tect. IMogamu cy cmarpanu

CTAaTUCTUYKHU 3HaUYaJHUM yKoJuKo je p<0,05.

Ananu3a Be3e u3Mel)y IMXOTOMHE 3aBHCHE Bapujabiie (TpeHyTHH CMPTHH HCXOJ WU
CMTHM HCXOJI HAKOH TIepHOJa Ha/DKWUBJbaBakha TIOBpPENA) M OICEPBUPAHUX HE3aBHCHUX U
30ymyjyhux Bapujabnum je yTBpheHa OWHAPHOM JIOTHCTHYKOM PETrPECHOHOM aHaJIM30M, a
pe3yaTatu npukaszaHu kao onxHoc maHce - Odds ratio (OR) ca nmpunanajyhum 95% untepBaiom

noBepema - confidence interval (95% CI).

PesynraTtu ctyauje cy npukasaHu TabenapHO U rpaduukH.
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4. PE3YJITATHU

4.1. Yuecrauaoct caoOpahajuux He3roaa

VY Knuanukom nentpy Kparyjesarn, y Ciyx0u 3a CyAcKy MEAULIMHY B TOKCUKOJIOTH]Y, Y
nepuony on 2001. romune mo 2016. rommue ypaheno je ykymao 1366 cyncKOMEIUITMHCKUX
o0aykuuja. Y OBOM IIECHACCTOTOMIIHLEM IEPHOAY 00IyKOBaHO je 525 cirydajeBa 4yHja je CMpT
nocneauiia caodbpahajue nesroae, mro ynau 38,4% on ykynHor Opoja. JleTasban npukas jaart je y

Tabenu 1.

I'onuna Bpoj odonykoannx | Crpananumy caodpahajnum
Hesrogama (%)

2001 72 27 (37,5)
2002 77 30 (39)
2003 84 22 (26,2)
2004 65 27 (41,6)
2005 92 29 (31,5)
2006 75 32 (42,7)
2007 97 35(36,1)
2008 104 45 (43,3)
2009 130 36 (27,7)
2010 122 46 (37,7)
2011 111 50 (45,1)
2012 105 41 (39,1)
2013 79 33(41,8)
2014 48 22 (45,8)
2015 44 25 (56,8)
2016 61 25 (41)
YKYITHO 1366 525 (38,4)

Taébena 1. bpoj 060ykoeanux no zoounama.

31



Hp. Kusana C. CnoBuh, fokTopcKa aqucepranuja

Yneo o0aykoBaHUX HakoH caoOpahajue Hesroae kpehe ce ox 27,7% y 2009.rogunu 110
56,8% y 2015.ronunan y ogHOCy Ha Opoj oonykumja. [locaename yeTupy roquHe Tj. Y IEPHUOTY OJT
2013. rogune mo 2016. roauHe je Opoj OOAYKOBAaHMX 3HATHO CMameH (Tabema 2.), ca

cTaTHCTHYKOM 3HadajHornhy (y?=26,688; df=3; p=0,000).

Bpemencku nepuoa | Ctpaganm y caodpahajunum
He3rogama (%0)

2001.-2004. 113 (21,5)

2005.-2008. 148 (28,2)

2009.-2012. 170 (32,4)

2013.-2016. 94 (17,9)

YkynHo 525 (100)

Tabena 2. bpoj 060yKkoeanux cpynucanu no aHaaIu3upaAHuM 6PEMeHCKUM REPUOOUMA.

4.2. KapakTepucTruke CMPTHO CTPagajnX y4eCHUKA cao0Opahajuux He3roaa
npeMa 1moJjy u ;kuBOTHOM /100y

VY ucnutuBaHOM Y30pKYy 011 525 ocoba umja je cMpT mocieauiia caodpahajae He3roe,
owno je 391 (74,5%) myuikapaia, I0K Cy KeHe CMpTHO cTpamgaie y 134 (25,5%) ciyuaja
(rpacdukon 1). OnHoc MymiKapiu-keHe Ouo je mpuomakHo 3:1, a pa3nuka y 6pojy crapianux je
CTATHCTHYKH 3HadajHa (x>=125,808; df=1; p=0,000). CtapocT ydecHWKa y HaIIeM Y30pKYy Ce
kpetama onx 16 mo 92 romuue (mpoceuyna crapoct 52,4+19,4 roamua). IIpoceyna crapocT
mytikapana je omia 51,3+19,6 (ox 16 10 92 romuue), A0K je KO JKEHa CMPTHO CTapAaluX Y
caoOpahajuum Hesromama mpocedyna crapoct Oowmia 55,8+18,5 roguna (ox 16 no 84 roamne).
CTyneHTOBUM T TECTOM j€ TMOTBpHEHa CTAaTUCTHUYKK 3HA4ajHa pasiuka y CTapocTu u3Mehy
YYECHUKA Pa3IMUMTOT TOJa, IPU YeMy CY JKeHEe CMPTHO cTpajaie y caoOpahajHuM He3rojama

crapuje ox mymikapana (t recr=-2,37; p=0,019).
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Myikapuu
74%

26%

I'pagpuxon 1. Pacnooena opoja cmpmuo cmpaoanux yuecHuka caoopahajuux nezzooa npema

nony.

ITocmaTpajyhu pacnospeny CMpTHO CTpajajiMX ydecHUKa caoOpahajHMX He3roza mpema
CTapOCTH W TIONy, youdaBa ce Hajehu Opoj CMpPTHO CTpajaimx NpHUIIaTHUKA o0a Toja y
CTApOCHOj TPYIH TIPeKo 65 roJMHa, MTO je CTATHCTHYKHU 3HauajHo (x>=8,735; df=3; p=0,033).

JletaspaH MpHKa3 pe3yJiTara aar je y rabenu 3.

TI'opune Mymkapuu Kene YkynHo
JKUBOTA opoj | % opoj | % 6poj | %
15-35 97 24.8 21 15,7 | 118 | 22,5
36-50 76 19,4 19 14,2 | 95 18,1
51-65 104 26,6 44 32,8 | 148 | 28,2
>65 114 29,2 50 37,3 | 164 | 312
YkynHo 391 100 134 | 100 | 525 | 100

Tabena 3. Pacnoodena opoja cmpmuo cmpaoanux yuechuxka caoopahajuux nezzooa npema

cmapocmu u nojy.
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4.3. Yuecrasnoct noBpehuBama y caodpahajuum He3rogama npemMa mecemy y
rOAUHM

Hajsehu 6poj caoOpahajHux He3roja kKoje cy 3aBpIInjie CMPTHUM HCXOJOM OJUTPAo ce Y
centeMOpy (63 wnu 12%), a Hajmawu y Mapty (20 win 3,8%), npu yemy MOCTOjH CTATHCTHUKU
3HaYajHA pasnuKa y Opojy crapaammx (x°=47,274; df=11; p=0,000). [dertamua pacnozena 6poja
CMPTHO CTpaJIajiuX y4ecHUKa caoOpahajHuX HE3roAa mpeMa Mecenuma je Ha rpaukony 2.

VY 3aBUCHOCTH Of roauiumer noda, Hajsehu Opoj caoOpahajHux He3roga ca CMPTHUM
nocneauiama aecuo ce y jecet (31%) u nero (30%), nok je Hajmamu 6poj Ouo 3umu (21%) u 'y

npouehe (18%).
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I'paguxon 2. Pacnoodena opoja cmpmuo cmpaoanux yuecHuka caoopahajuux neszooa y

00HOCYy Ha meceye Y 200UHU.

Pacrniogiena O6poja CMpPTHO CTpajaiuX y OJHOCY Ha Mecele y TOAMHU Y 3aBHCHOCTU OJ
moJia TIpuKaszaHa je y Tabenu 4. Mymikapiu Hajuenrhe ctpanajy y caoOpahajHuMm He3romama y
aBrycry, a Hajpehe y mapty. Kom xena je cnuuno, Hajuenthe crpamajy y caobpahajaum

HesrojamMa y Mecelry aeremopy, a Takole Hajpehe y MapTy.
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Mecen Mymkapuu Kene YKynHo
0poj % opoj | % opoj | %

Janyap 27 6,9 9 6,7 36 6,9
®dedpyap 19 4,9 6 4,5 25 4,8
Mapr 17 4.3 3 2,2 20 3,8
Anpua 24 6,1 13 9,7 37 7,0
Maj 26 6,6 11 8,2 37 7,0
JyHu 37 9,5 11 8,2 48 91
Jyau 43 110 | 8 6,0 51 9,7
ABrycr 47 12,0 | 13 9,7 60 114
Cenremo6ap 46 118 | 17 12,7 | 63 12,0
OxTo06ap 45 115 | 15 11,2 | 60 114
Hosem06ap 30 7,7 10 7,5 40 7,6
Jenemoap 30 7,7 18 13,4 | 48 91
YkynHo 391 100 | 134 | 100 | 525 | 100

Taébena 4. Pacnooena époja cmpmno cmpaoanux yyecHuka caoopahajuux nezzooay oonocy
Ha meceye y 200UHU Y 3A6UCHOCIU 00 NOd.

4.4. Yuyecranoct noBpehuBama y caoopahajium He3romama npeMa JaHy y
He/le/bH

VY 3aBuUCHOCTH O] AaHa y Henesbu, Hajsehu Opoj caoOpahajHux He3roga Koje Cy CMPTHO
3aBpInie aoroano ce y cpeay (92 wmm 17,5%), kaga cy Hajuemihe crpajaiy MyHmIKapuud H
netkoM (85 wm 16,2%), kana cy Haj3acTyrubeHuje Owie xene. Hajmamu Opoj caoOpahajHux
HE3rojla ca CMPTHMM HCXOJOM 00a mmoja Joroano ce moHenesbkoMm (47 wim 9%). Pasnuka y
6pojy CMPTHO CTapJallHX y 3aBHCHOCTH O] IaHA Y HesleJbH je CTAaTHCTHUKHM 3HauajHa (y°=20,853;

df=6; p=0,002). [leraspHu pe3ynTaT MpUKa3aHH Cy Ha rpauKoHY 3.
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I'paghuxon 3. Pacnooena opoja cmpmuo cmpaoanux yuecHuka caoopahajuux nezzooa npema

0any y HedebU U noy.

KomOunyjyhu >xuBOTHY 100 CMPTHO CTpajajluxX y4yecHHKa caoOpahajHuxX He3roga ca
JaHUMa y HelesbH jJoOujeHa je craructuuka 3HadajHoct (Kruskal Wallis test =20,716; df=6;
p=0,002), npu yemy y naHuMMa BUKeH/aa Hajuernhe cTpaaajy Hajmiuahu ydecHuIm caoOpahajHux
HE3rofla, a MOHEIEJbKOM YYECHHUIM CTapocHe no0u mpeko 65 roauna. IIpoceuna crapocT

y4ecHHKa MpHKa3aHa je y Tabenu 5.

Jdan y Henesbnm | Mymkapun | Kene IIpoceuna | YkynHo
6poj | % 6poj | % cTapoct 6poj | %

Monenepak 36 9,2 11 8,2 58,8+18,6 47 9,0
YTopak 60 153 | 24 17,9 | 53,8+19,7 84 16,0
Cpena 69 17,6 | 23 17,2 | 57,2+18,0 92 17,5
YeTBpTaK 55 14,1 | 18 13,4 | 50,0+18,2 73 13,9
TTerak 60 15,3 | 25 18,7 | 52,14+20,2 85 16,2
Cyb6ora 46 118 | 14 10,4 | 49,7+£20,2 60 114
Heneba 65 16,6 | 19 14,2 | 46,7+18,8 84 16,0
YxynHo 391 100 | 134 | 100 | 52.4+19.4 525 | 100

Tabena 5. Pacnoodena opoja cmpmno cmpadanux yuecnuxka caoopahajuux neszooa y

00HOCYy Ha 0aHe y HedebU Y 3A8UCHOCHU 00 NOA U RPOCEUHEe CIAapPOCHU.
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4.5. Yuectranoct noppehuBama npema Bpctu yuemha y caoopahajuum Hesrogama

AHanM30M IMONHIN]CKUX U3BEITaja, HApeIOHu 3a CYACKOMEIUIIMHCKY OOMYKIHjy WK Ha
OCHOBY 3a0€JIe)KEHHX XETePOAaHAMHECTHYKHX IOaTaka off poAOWHE, CBH YYECHHIM Cy Ipema
BpcTH yuemha y caoOpahajHuM He3rojama MOAEJ/bEHH y Tpyle: Mellaly, BO3ayd, CyBO3aud
(IyTHUK HA MPENHEM CEIUIITY), MyTHUIM HA 33HEM CEIUILNTY, OMIIMKIUCTA, MOTOIMKIUCTH,
CyB03a4/ MOTOIIMKJIA U TpAaKTOpUCTU. HajByIHEepaOMIIHMjM yUYEeCHULIM Cy OWMJTM TIeIaly, KOjuXx je
ouo 220 (41,9%), Bozaua 98 (18,7%), cyBo3aua 79 (15%), 10K je MyTHHKA HA 3a(HEM CEIHILTY
ouno 29 (5,5%). Kopucauke nBoToYkamia cMo mocMmarpaid kao owunukiaucre (38 mmm 7,2%
ucnuTHBaHe rpyme), Mmorouukiucte (33 wim 6,3%) u cyBo3ade MOTOIHMKIA KOjUX je Omino 6
(1,1%). TTocebHy rpymy HMCNHTAHWKA YHHUIH CYy HACTPAJald y TMOJHOMPHBEIHUM MalldHaMa
(majuemthe Ha TpakTopuMma), Kojux je Omno 22 wumm 4,2%. [lerasHa pacmojena CMpPTHO

CTpajlaiuX y4ecHUKa y caoOpahajHuM He3ronama rnpukasaHa je Ha rpadukony 4.

1%

M renramu

H Bo3aun

M cyBo3auu

H nmyrHHIU

H QUIMKIIUCTH

M MOTOIMKIIMCTH

M cyBO3a4u MOTOLIMKIIA

M TpaKTOPUCTH

I'pagpuxon 4. Pacnooena cmpmno cmpaoanux yuecnuxka caoopahajuux nezzooa npema epcmu

yuewtha.
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I'pagpuxon 5. Pacnoodena cmpmno cmpaoanux yuechuxka caoopahajuux nezzooa npema

yuewthy u nony.

Ha rpaduxony 5 je mpukazan oaHoc uzmMel)y moyioBa U y 3aBUCHOCTH O] BpcTe yuerrha y
caoOpahajaum Hesromama. Y TPy MOTOIMKJIMCTAa HEMa JKeHa, Kao BO3a4 TPAaKTOpa CTpajaia je

1 »eHa, JIOK Cy Y CBOjCTBY I€IIaKa KeHE OMJIe HajBUIIIE 3aCTYIIJbEHE.

[TocmaTpajyhu pacmomeny CMpPTHO CTpajaiux ydecHHKa caoOpahajHux He3roma mpema
Mecelly y ToJIuHu 1Io0ujeHHu cy cienehu pesynraTu:

-nemany Hajuenthe crpanajy y aeuemopy 34 (15,5%), a najpehe y mapry u majy mo 12
(5,5%), mTo je cratnctnuxn notephero (x°=25,673; df=11; p=0,007);

-Bo3aun Hajuenthe crpanajy y jyny 14 (14,3), a Hajpehe y mapty 3 (3,1);

-KOJI KOPHCHHKA JIBOTOYKAIIA j€ MPUCYTHA CE30HCKA 3aCTYIJBEHOCT Y YYeCTaIOCTH, I1a
Tako OWIMKIMCTU Hajuenrhe CTpajajy y mepuoay oj jyia ao okrtodpa (ox 6 mo 8 1) 15,8%-
21,1%), a MOTOLIMKJIUCTH O] Maja 10 HoBeMOpa (o1 4 10 6 1j 12,1%-18,2%), 1ok je y ocraaum

Mecenrma Opoj CMPTHO CTPaJaliuX JBOTOYKAIA 3aHEMaPJbHB.
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-KOJI TPaKTOPHCTA je Takol)e MpUCYyTHA CE30HCKA 3aCTYIUBEHOCT y MEPHOAY OJ Maja Jo
cenrreM6pa (110 4 Tj. 18,2%), mTo je cratncTnuku notepheno (x°=24,574; df=11; p=0,011) u mro

CC IOKJIara ¢ca MHTCH3UTCTOM ITOJbOIIPUBPCAHUX paaoBa.

VY Tabenu 6 je mpuKkazaHa yuecTajaocT caoOpahajHUX HE3roja MojeIMHUX YUYeCHHUKa IpeMa

JaHUMa y HEJICJbH.

YdyecHuk Hajsehn 0poj Hajmamu 0poj
caoOpahajHux He3roga | caodpahajHux He3roga
Memanu cpena 42 (19,1%) morezaesbak 21 (9,5%)
Bo3zaun yerBprak 20 (20,4%) monezespak 8 (8,2%)
BuuukIncTH Henesba 8 (21,1%) mouezespak 3 (7,9%)
MOTOUMUKINCTH cpena 8 (24,2%) cybota 2 (6,1%)
Tpakropucru yropak 7 (31,8%) cyboTa 0e3 He3roja

Tabena 6. Pacnooena opoja cmpmuo cmpaoanux yuechuxka caoopahajuux neszooa y

00HOCY Ha 0aHe y Heldebl.

VY tabenu 7. mpuKkaszaHa je IpoceyHa CTapOCT CMPTHO CTpaJlajiuX yuyecHUuKa caoopahajHux
Hesrona. /loka3aHa je cTaTUCTUYKH 3HayajHa pa3iunka Mely ydecHunnMa caodbpahajHuX He3roaa
pasnuunte crapocue noou (Kruskal Wallis test=100,342; df 7; p=0,000). Hajcrapuju yuecHuim
Cy TpPaKTOpHCTH, ca TpocedyHoMm ctapomthy 61,2+13,6 roguHa W memanu ca MPOCEYHOM
crapouthy 60,4+17,7 ronuna, 1ok cy mehy Hajmiahuma CyBo3a4dl MOTOIMKIIA Ca MPOCECYHOM
crapourhy 30,2+10,4 roawHa, MOTOIMKIMCTH ca MpocedHoM ctapoihy 36,5+£16,5 roguna u

BO3a4H ca IpoceuyHoM cTtapourhy 44,6+16,6 ronuHa.
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YdyecHuk Ykynno | IIpoceyna Menanjana
cTapoct (IQR)
Hemanm 220 60,4£17,7 62 (51-74,5)
Bo3aun 98 44,6+16,6 43,5 (32-55)
CyBo3aun 79 45,4+19,3 47 (26-62)
My THUIH 29 48,3+£20,9 53 (26-64)
BunukiIncTu 38 56,7+15,5 58,5 (49-67)
MOTOUMKJIHUCTH 33 36,5+16,5 34 (24-40)
MoTouukiucra cyBo3ad | 6 30,2+10,4 31,5 (19-40)
TpakTopucru 22 61,2+13,6 63,5 (54-71)

Taéena 7. Ilpoceuna cmapocm cmpmuo cmpaoanux yuechuka caoopahajuux nezzooa,

meoujana u IQR.

4.6. HaskuB/baBame NMOBpPeAa CMPTHO CTPagajMX yY4yecHMKa caoOpahajHux

He3roaa

On ykymuor 6poja (525), 291 (55,4%) ydecHuk je CMPTHO CTpagao Ha JIHIy MeCTa HJIH
Ha MMyTy 10 oaroBapajyhe 3apaBcTBeHe yCTaHOBE, MOK je 234 (44,6%) yuecHMKA HaIKUBIHABAIIO
noBpene oapeheHn BpeMeHckH mepuos. [letasbyu HapKMBJbaBama MOBpeaa HaKOH caoOpahajHux
He3rojla Cy npuKazaHu Ha rpadukony 6. Kox Benmukor Opoja yuecHuka caoOpahajHux He3roaa
CMPTHH MCXOJI € HACTYIHO HEMOCPEHO HAKOH HE3roJIe WM Y TOKY TpaHCIopTa 0 npumnaaajyhe

3ApPaBCTBCHE YCTAaHOBE, LITO je 3a0€IIe’KEeHO Kao CMPT Ha JIMIYy MECTa.

VY rpynu xoja je HaJKuBJbaBajia moBpezae oapeheHn BpeMeHCKH NepuoJi OMIIO je YKYITHO
234 yyecHuka u To 178 Mmymikapana u 56 >keHa, IpU YeMy je MyIIKapala OWI0 CTaTUCTUYKH

3Havajno Bume (x>=63,607; df=1; p=0,000).

Y rpynu koja je yMmpia Ha JuIly Mecta Owno je ykymHo 291 ydechuka u 1O 213

MyIIKapana 1 78 jkeHa, py 4eMy je MyIIKapana OuIo CTaTHCTHYKM 3HauajHo BHIe (}°=62,629;

df=1; p=0,000).
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1%
¥ H CMpT Ha JIHITy MecTa

¥ HamxuBipaBame 10 6 yacoBa
4% M HamxuBibaBame 10 24 yacopa
H HamxuBibaBame 10 72 daca

5%  HamxuBibaBame 10 7 1aHa

M HamxuBibaBame 10 14 nana

M HamxusisaBame 10 30 gana

M HamxuibaBame ayxe o 30
JlaHa

I'pagpuxon 6. Bpemencka pacnooena naosxcue.vagara nospeda HaKon caoopahajuux

He32o00a.

[Ipoceuna crapoct yuecHuka caobpahajHUX HE3rofa KOju Cy HaKHBJhaBAIM MOBPEE je
Onna 56,9+18,7 ronuHa, 0K je MPOCeYHa CTApOCT YYECHHKA KOjU Cy YMPJIM Ha JIUIy MecTa WU
Ha TyTy J0 3JapaBcTBeHe ycraHoBe m3Hocwmia 48,8+19,3 roguna. CTyIEeHT-OBHM T TECTOM j€
noTBpheHa CTaTHCTUYKK 3Ha4ajHa pasjifKa y CTapOCTH yYecHHKa oBe aBe rpyme (t tect=4,890;

p=0,000).

15-35roa. | 36-50 roa. | 51-65 roa. | Crapuju ox YxynHo

(%) (%) (%) 65 roa. (%) (%)
YMpJid HA JIMIY MecTa 79 (15) 67 (12,8) 73 (13,9) 72 (13,7) 291 (55,4)
Hapxus/baBanu 39 (7,5) 28 (5,3) 75 (14,3) 92 (17,5) 234 (44,6)
Ykynuno 118 (22,5) | 95(18,1) | 148(28,2) 164 (31,2) 525 (100)

Tabena 8. Pacnodena nadxcusbagarwa CMpmMHoO CIMPadaiux yuecHuka caoopahajuux nes2ooa

npema cmapocmu.

Craructruky je moTBpheHa 3Ha4YajHaA pa3iuKka y Opojy ydecHHKa caoOpahajHuX He3roma

KOjH Cy HaKMBJbABATM TIOBPEAE ITOCMATPaHO IO CTAPOCHHM rpymama (x°=26,156; df=3;
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p=0,000). YyecHuiu Koju Cy yMpJIK Ha JIUIy MeCTa ¢y y Hajsehem Opojy y cTapoCHO]j TpyIH O
15-35 roauHa, JOK Cy YYECHHIIM KOjHU Cy HaPKMBJbABAJIU MOBpE/E Y HajBeheMm Opojy cTapuju o1

65 ronuna. Jlerasban nmpukas nat je y tabenu 8.

YuyecHUK Ha sy mecra | HamkuBibaBanu Ykynno
(%) (%) (%)

Memanu 101 (45,9) 119 (54,1) 220 (100)
Bo3auu 73 (74,5) 25 (25,2) 98 (100)
CyBo3aun 49 (62,0) 30 (38,0) 79 (100)
Iy THUIH 17 (58,6) 12 (41,4) 29 (100)
Bunukancru 12 (31,6) 26 (68,4) 38 (100)
MoOTOUHKIMCTH 21 (63,6) 12 (36,4) 33 (100)
MoToUMKJINCTA CYyB03a4 3 (50,0) 3 (50,0) 6 (100)

TpakTopucru 15 (68,2) 7(31,8) 22 (100)
YKynHo 291 (55,4) 234 (44,6) 525 (100)

Tabena 9. Pacnodena naosxcusvasara y 3aeucHocmu 00 épcme yueuwtha y caoopahajuum

Hezzooama.

CraTHCTHUKH je J0Ka3aHa 3HauajHa pas3jivKa y HaJKUBJbaBakby MOBPEa Y 3aBUCHOCTH O
Bpcre yuemha y caobpahajuum nesromama (x°=35,16; df=7; p=0,000). Iemanu (}*=13,24; df=1;
p<0,01) n Oumukmuctu (}>=8,42; df=1; p<0,01) uwemhe Ha/KWBIHABAjy MOBpENE, a BO3AYH
cTpamajy Ha nmuy Mecra (x°=16,78; df=1; p<0,01). Y ocranum TpymamMa HHuje IIOKa3aHa

CTaTUCTMYKU 3HayajHa pa3iuka. JlerasbaH npukas aaT je y tabenu 9.
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4.7. ANTKOX0JIHCAHOCT CMPTHO CTPAJAJIMX YUeCHUKa caoOpahajuux He3roaa

Kao cranmapana mponenypa y TOKY CYIACKOMEIMIIMHCKE OOIyKIMje y3MMa ce y30pak
KpBH 3a KBaHTUTAaTHBHO ojpehuBame ankoxoyiemuje. M3y3eTak cy ciaydajeBu Kajaa je ocoba
Ha/PKHUBJhaBalla TIOBPEJIE HEKHM BPEMEHCKH IMEpPHUOJI, Tj. KajJa je MpouuIio BUllle oa 24 daca of
noBpehuBama 10 CMPTHOI HMCXOJa, jep Ce cMmaTpa Ja je 10 Tajga ajJkoxos Hajpehum aenom

CIIMMHWHHUCAH U3 OpraHnu3ma.

OnpehuBame anmkoxosiemuje paheno je wxom 377 (71,8%) yuecnuka caobpahajuux
nesrona. Kox 148 (28,2%) ydecnuka caobpahajHux He3roja aikoxojeMuja Huje paleHa, jep cy
YYECHHIIM Ha/DKUBJHABAIM MOBpeAe Ayxke on 24 vaca. [lo3uTHBHA ankoxoneMuja je JoKazaHa
kox 124 (32,9%) tecTHpaHMX CMPTHO CTpajajiiX y4YeCHHKa caoOpahajHHMX HE3rona, a cpelimba

BpeAHOCT ankoxonemuje je ouna 1,4+0,9%o.

[To3utHBHA ankoxoJieMuja je eBuaeHTHpana koa 116 (93,5%) yuecHuka MyIIKor moja ca
cpenmoM Bpeanoinhy amkoxosiemuje 1,5+0,9%o, 10K je Koj skeHa Ouia mo3utuBHA y 8 (6,5%)
cllydajeBa, ca cpeamoM Bpeanoinhy ankoxonemuje 0,8+0,4%o (Tabema 10). [Tujanux myikapara
je GUI0 CcTAaTMCTHYKY 3HAYajHO BHIIe Hero keHa (x?=94,065; df=1; p=0,000). CTyneHT-0BUM T
TECTOM j€ MOTBpheHa CTaTUCTUYKH 3HAa4yajHa pas3jiiKa y CPeImbHM BPEIHOCTHMA alIKOXOJIEMH]e,

KOja je BHIIIa KO/l y4eCHHKa MyIKor nosna (t tect=4,513; p=0,001).

AJKoXoJieMHja Mymkapuu (%) | Kene (%) | Yxynno (%)
Ho 0,5 %o 18 (14,5) 3(2,5) 21 (16,9)
Bue ox 0,51 %o 98 (79) 5(4) 103 (83,1)
YkynHo 116 (93,5) 8 (6,5) 124 (100)

Tabena 10. Pacnoodena epeonocmu ankoxonemuja CMpmHo Cmpaoaiux y4ecHuKa

caoopahajnux nez2ooa npema no.y.

Anxoxonemuja 1o 0,5%o je eBuaeHTHpaHa KO MpUOIMKHO UcTOT Opoja yuecHnka CH y

CBUM CTapOCHUM rpynaquaMa. Pacnogena YUCCHUKa Ca HCA03BOJbECHOM KOHI_IGHTpaI_II/IjOM
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ankoxojia y KpBH, Tj. Buiie o1 0,5%o je pa3znuuuTa y 3aBUCHOCTH O]l cTapocHe rpyne. Hajsehu
Opoj ocoba ca HEeI03BOJHEHOM AJTKOXOJEMHUJOM j& Y CTapOCHO] Tpynu o 15-35 roauHa XuBOTAa,

IITO je IeTaJbHO MpUKa3aHo y Tadenu 11.

T'ogune AJikoxosemMuja | AJIKoxoJieMHja YkynHo
JKUBOTA 10 0,5%0 (%) npeko 0,51%o (%) | (%)
15-35 5(11,1) 40 (88,9) 45 (100)
36-50 5(16,1) 26 (83,9) 31 (100)
51-65 6 (17,6) 28 (82,4) 34 (100)
Crapuju ox 65 | 5(35,7) 9 (64,3) 14 (100)
YkynHo 21 (16,9) 103 (83,1) 124 (100)

Tabena 11. Pacnoodena épednocmu ankoxonemuja CMpmHo Cmpaoaiux yuecHuKa

caoopahajnux nezzooa npema cmapocmu.

CraTHCTHYKM 3HAuYajHA Pa3lidKa youeHa je y Opojy alKOXOJIMCAaHMX YYECHHKA IpemMa
Bpctn  yuemha y caobpahajumm Hesromama (x>=95,484; df=7; p=0,000). Hajpume
AJIKOXOJINCAHKMX je Y TPymu Bo3aua MOTOpHHX Bo3wia (39,8%) u Bo3aua mortonukia (39,4%),

ITO je JieTaJbHO MPHUKa3aHo y Tabenu 12.

Y4yecHuk Yxynno | Aaxoxoaucanu | IIpoceyna MaxkcumaajHa
(%) BpeaHocT £SE | BpeaHocT y %o

Memanu 220 37 (16,8) 1,4+1,0 3,5

Bo3zaun 98 39 (39,8) 1,4+0,7 2,9

CyBo3aun 79 15 (19) 1,6+0,9 3,5

MyTHUIH 29 7(24,1) 2,1+1,1 3.4

BunukancTu 38 4 (10,5) 1,5+1,6 3,8

MoOTOUMKINCTH 33 13 (39,4) 1,3+0,6 2,4

MoTonukancrta cyBozad | 6 2 (33,3) 2,1+0,3 2,3

TpakTopucru 22 7(29,2) 1,0+0,6 1,9

YKynHo 525 124 (23,6) 1,4+0,9 3,8

Tabena 12. Pacnooena epeonocmu ankoxonemuja npema epcmu yuyeutha y caoopahajuum

neszooama.

44



Hp. Kusana C. Crouh, nokTopcka aucepraiyja

CraTuCTHMUKM 3HaYyajHa pa3jidKa Yy CpeAmHM BPEeIHOCTHMA alKoxojemuja u3Mehy

y4E€CHUKA HHj€ yOUeHa.

VYoueHa je CTaTUCTUYKM 3HAuajHa pasziuka y Opojy ajJKOXOJMCAHHWX yYeCHHKa Mpema
JaHMMa Yy Hele/bM Kaja je oo a0 caobpahajamx Hesroma (x?=18,658; df=6; p=0,005).
HajBume anmkoxonmcaHHMX JIMIa KOja Cy CTpajayia y caobpahajHum He3romama 3a0eliekeHO je
HEZeJbOM, JIOK je HajMame OUIIO MOHENEJbKOM, IITO je AeTaJbHO MpUKa3aHo Ha rpaduxkony 7. Y
JaHuMa BUKeHJa (cyOoroMm u HenesboMm) Ouso je 38 (30,6%) caoOpahajuux Hesrona, 0K je y

TOKY paJHe Helesbe (01 MoHenesbKa 10 rnerka) omno 86 (69,4%) caobpahajHux He3roaa.
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I'pagpukon 7. Pacnoodena ankoxonucanux cMpmHo cmpaoaiux yuechuka caoopahajuux

He3200a npema 0amny y Heoebu.

HajBuie ankoxonucaHUX y4yecHHKa OMIIO je y cramy jakor nujanctBa (1-1,5%0) u y
npunutoM cramy (0,5-1%o), 10K je HajMambe yyecHHKa OWIo y cTamy npenuTocTH (3-4%o), mTo
je mpukazano y Tabenu 13. CtaTucTHyky 3HAYajHA pa3jIvKa je ToKazaHa y Opojy aJKOXOJHUCaHUX

yUecHHKa TIpeMa cTerneny ankoxonemuje (x°=11,290; df=5; p=0,046).
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J0 0,50%0 | 0,51%0-1,0%0 | 1,01%0-1,5%0 | 1,51%0-2,0%0 | 2,01%0-3%0 | 3,01%0-4%0
Bo3aun 7 9 6 8 9 0
MoTOUMKINCTH 1 3 5 2 2 0
Bunukauncru 1 1 1 0 0 1
Hemanu 10 6 6 3 9 3
Ocraau 2 6 9 6 4 4
YkynHo 21 25 27 19 24 8

Tabena 13. Pacnoodena cmpmuo cmpaoanux aikoxoaucanux yuecHuka caoopahajuux neseooa

npema cmeneny ajiKoxoaucanocmu.

Y mocMaTpaHoOM TEpUOay Y PACIIOIOKUBOM MaTepHjally HHje IMOCTOjao 3HA4ajaH Opoj

clly4ajeBa KoJl KOjUX je PeruCTpOBaHa 3JI0ymoTpeda MCHXOAKTUBHUX CYTICTAHIIH.

4.8. Y3pouu CMpPTH cTpaaajux y caoopahajuum He3srogama

[Tocmarpajyhu nieo y3opak o 525 cMpTHO CTpajalux y4ecHHKa caoOpahajHMX He3roza,
MOKa3aHa je CTaTUCTHMYKM 3HauyajHa pas3iuka y Opojy Y4YecHHKa Ipema Y3pOKy CMpTH
(x*=968,088; df=10; p=0,000). IToBpena TmaBe ce W3ABaja kao Hajuemhm y3poK CMPTH, OUIO
CHHTYJIapaH WM y KOMOMHAIUJU ca JPYTUM y3pOoIMMa, Kao IITO Cy MCKpBapeme U mopemehaj

nucama. JlerabHa pacroena y3poka CMPTH IpUKa3aHa je Ha rpadukony 8.
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nopemehaj aucama

6% KOMILTHKAIIH]e
uH(papKT MuoKapia  [1OBPe/a
2% 9%
HoBpeza BpaTa /)
3% \

nopemehaj

pasopeme
oprana
4%
noBpesa
BpaTa+HMCKPBAPER:-E

1%

noBpeaa IoBpeaa

TJIaBE+UCKPBAPEIbE rnase+nopemehaj
5% nucama
4%

TI'paguxon 8. ¥Y3pouu cmpmu yuecnuka y caoopahajuum nezzooama.

Hajuemrhu cunTynapHu y3pomu cMpta cy noBpena riase (238 wim 45,3%), uckpBapeme
(97 umm 18,5%), mopemehaj aucama (30 unm 5,7%), pazopeme oprana (22 umu 4,2%) u noBpenia
Bpata (13 umm 2,5%). Komrumkamnuje moBpena kao y3poK CMPTH MPHUCYTHE cy kof 46 (8,8%)
cTpaganux y caoOpahajuum Hesrogama. Kox 10 (1,9%) ydecHMKa XHCTOJIOIIKH je

JNjarHOCTHUKOBaH HH(APKT MUOKap/1a Kao Y3POK CMPTH.

ITocmaTtpaHo y 3aBHCHOCTH OJ IT0J1a, paclojena y3poka CMPTH je CIMYHA Kao y YKYITHOM
Opojy, a nmerasbu cy mnpukazanu y Tabemu 14. Ilpocedna crapoct ydecHuka caobpahajHux
HE3rofla y 3aBUCHOCTH OJl y3poKa CMpTH je Takohe mpukasaHa y tabenu 14. Ilokaszana je
CTATUCTUYKU 3HauajHa pasnuka y crapoctu yudecHuka (Kruskal Wallis test =20,261; df=10;
p=0,027). Y3pok cMpTH HajcTapHjuX Y4YeCHHKA je OMO MH(MApPKT MHOKapaa (MPOceYHa CTapoCT

60,6£15,6 rommHa), 3aTUM Clieie YUECHHUIIM Cpearbe A00M KOA KOjHX je Y3pOK CMpPTH Owuia
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KOMILTHKaIMja moBpese (mpoceuna crapoct 58,8+17,6 roauna), 10K je Ko Hajmiuahux ydecHHKa
y3pOK CMpTH Omijia TOBpega BpaTa y KOMOMHAIMjH ca HWCKpBapemeM (IIpoceuHa CTapoCcT

39,2+18,4 roguna).

Y30k cmpTH Mymkapuu Kene Ykynno IIpoceuyna
(%) (%) (%) cTapocT

Kommuinkanuje mospena 35(9) 11 (8,2) 46 (8,8) 58,8+17,7
IMoBpena riaase 174 (44,5) 64 (47,8) 238 (45,3) | 51,3+19,6
IMoBpena riuape+nopemehaj nucama 16 (4,1) 3(2,2) 19 (3,6) 48,2+19
IToBpena riaBse +uckpBapeme 20 (5,1) 7(5,2) 27 (5,1) 43,8+19
IMoBpena BpaTa +ucKpBapeme 3(0,8) 2(1,5) 5(2) 39,2+18,4
Pazopeme oprana 12 (3,1) 10 (7,5) 22 (4,2) 47,5£22,5
IMopemehaj qucama+uckpBapeme 13 (3,3) 5(3,7) 18 (3,4) 56,8+15,8
HckpBapeme 73 (18,7) 24 (17,9) 97 (18,5) 54,1+19,7
IMoBpena BpaTa 9(2,3) 4 (3) 13 (2,5) 55,1+20,2
IMopemehaj qucama 26 (6,6) 4 (3) 30 (5,7) 55,9+16,9
HUudapkr muokapaa 10 (2,6) 0 10 (1,9) 60,6+15,7
Ykynuo 391 (100) 134(100) 525 (100) 52,4+19,4

Tabena 14. Pacnooena y3poka cmpmu yuecnuka caoopahajuux nezzooa npema nouy u

cmapocmu.

VY Tabenu 15 nmpukazaHa je pacrojesna pa3IMuuTHX y3pOKa CMPTH y 3aBUCHOCTH O] BPCTE
yuemtha y caobpahajHoj Hesronu. IToBpena rnase je Bogehu y3pok cMpTH CKOpPO CBUX yUECHHMKaA
caoOpahajHuX He3rojia M MPHUCYTHA j€ KOJI BUIIE OJ1 TOJIOBUHE HACTpaJalIuX yuecHUKa. M3y3erak
Cy CyBO3aull MOTOPHHX BO3WJIa, TZIe Cy Kao y3pOK CMPTH CKOPO TMOJjEHAKO 3acTYIJbEHH
MoBpea riaaBe u ucKpBapeme (1mo oko 30%) u TpaKTOPUCTH KOJ KOJUX je UCKpBApEHE Hajuenihe

NPUCYTHO Kao y3pok cMptu (40% ciydajeBa).
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Y30k cMpTH Ilemanm Bozaun | Cysos. | [lytHuum | bunuk. | Motou. | C.Mot | Tpaktp. | YkymHO
(%) (%) (%) (%) (%) (%) (%) (%) (%)
8
Komniukanmuje 25 (11,4) 4(4,1) (10,2) 2(6,9) 3(7,9) 1(3) 0 3(13,6) 46
30 27 24 19 4
IloBpena rnase 116 (52,7) (30,6) (34,2) | 15(51,7) | (63,2) (57,6) (66,7) | 3(13,6) 238
IloBpena ruase
+mopemehaj qucama 5(2,3) 551 | 4(51) 0 2(53) | 3(9,1) 0 0 19
IloBpena ruase
+uckpBapeme 10 (4,5) 8(82) | 3(38) 0 37,9 | 3(9.0) 0 0 27
IloBpena Bpata
+ucKpBapeme 1(0,5) 1() 2 (2,5) 0 1(2,6) 0 0 0 5
Pazopeme oprana 10 (4,5) 71 | 2(2,5) 1(3,4) 0 2(6,1) 0 0 22
Iopemehaj
AucambatUCKpBapebe 6 (2,7) 6(6,1) | 1(1,3) 2 (6,9) 0 0 0 3(13,6) 18
20 26 1
HckpBapeme 30 (13,6) (20,4) (32,9 | 5(172) | 1(2,6) | 5(15,2) | (16,7) | 9(40,9) 97
1
IloBpena BpaTa 6 (2,7) 2(2) 2(2,5) 0 2(53) 0 (16,7) 0 13
IHopemehaj nucama 11 (5) 8(8,2) | 3(38) | 4(13,8) | 1(2,6) 0 0 3(13,6) 30
HUudapkr Muokapaa 0 7(7,1) | 113 0 1(2,6) 0 0 1(4,5) 10
220 (100) | 98 (100) 79 29 (100) 38 33 (100) | 6 (100) | 22 (100) 525
YkynHo (100) (100)

Tabena 15. Pacnooena y3poxa cmpmu y 3aéucnocmu 00 epcme yueuwtha y caoopahajuum

Hnezzooama.

Hajuerrhu y3pok cMpTu merraka, €BUJCHTHPAH Yy BUIIE O TIOJOBUHE CMPTHO CTPaTalIuX
nemaka, Tj. kog 116 ox 220 (52,7%) 6una je moBpena rinase (y~=23,743; df=10; p=0,008). Kox
Bo3aua je Takohe moBpena riase Hajuemhu y3pok cMptH (30 umu 30,6%), IITO je CTaTUCTUUKH
3Hauajro (x?=35,661; df=10; p=0,000). Kox TtpakTopucra je Hajuemhm y3poK CMpTH OHIIO
ncKkpBapeme (9 caydajesa mmm 40,9%) (x>=26,068; df=10; p=0,004).

On 525 cMpTHO CcTpamanux yuyecHHka caoOpahajHe He3roje, HEIITO BHUIIIE O] TOJIOBHHE —
291 yyecHuKa je CTpajao Ha JIMIly MecTa MM Ha MyTy A0 oAroBapajyhe 37paBCTBEHE YCTaHOBE,
JOK je 234 yyecHHMKa HaJDKMBJbABATO MOBpene onapeheHn BpeMeHCkH mnepuon. Y obe rpyme
ucnuTaHuka Bojehu y3pok cMpTH je Omina noBpesa rinase. [letasbHa pacnozena y3poka CMpTH Yy

Ipyny Koja je HaJKuBJbaBalla OBPEJE U y TPYINH KOja je yMpJia Ha JUIy MecTa IIpHKa3aHa je Ha
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rpadunuma 9 u 10. Ko ogpehenor 6poja yuecHuka KOju ¢y HaPKUBJbaBaJId MOBpEZE MOjaBHIIe
Cy ce KOMIUIMKaIuje, Koje cy ckopo 20% HenmocpeaHo yTUIalie Ha HACTaHaK CMPTHOT UCXOJa U
Haja3e ce Ha JAPYyroM MecTy, oJMax u3a moBpenaa riaBe. Koa yuyecHUKa KOjU Cy yMPIIH Ha JTUILY

MecTa caoOpahajue Hesroje, Hajuemhu y3poiu cMpTa cy noBpena riase (50,4%) u uckpBapeme
(23%).

1% 1% ® Kommumnkanuje noBpena 19,7%

H [ToBpena rnase 50,4%

i [ToBpena rmaBe+mnopemehaj mucama 2,6%
H [ToBpena rinaBet+uckpBapeme 4,3%

M [ToBpena BpaTa+tuckpsapeme 0%

M Pazopeme oprana 1,3%

i [Topemehaj nucamatuckpBapeme 3%

i MckpBapeme 12,8%
u [Topena Bpata 1,3%
M [Topemehaj nucama 4,3%

u Mudapkr muokapaa 0,4%

TI'pagpuxon 9. Y3pouu cmpmu yuecnuka caoopahajuux nezzooa Koju cy Haoxycusevasanu

noepeoe
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® Kommukauyje nospena 0%

H [ToBpena rinase 41%

i [ToBpena riaBe+mnopemehaj aucama 4,5%
IToBpena rimaBe+uckpBapeme 5,8%
[loBpena BpaTat+uckpBapeme 1,7%

M Pazopeme oprana 6,5%

i [Topemehaj aucamatuckpsapeme 3,8%

M VckpBapeme 23%

2%

i TToBpena Bpara 3,4%
i [Topemehaj nucama 6,9%

i Madapkr muokapaa 3,1%

I'pagpuron 10. Y3pouu cmpmu yuecnuxa caoopahajuux ne3zzooa Koju cy ympau na iuuy mecma.

4.9. Komniimkanuje noppeaa CMpPTHO CTPAaJNX yuecHHKa cao0pahajuux

He3roaa

VY HameMm y30pKy oX 525 CMpPTHO CTpajainux ydecHuKa caoOpahajHux Hesrona, 443
(84,4%) yuecHuka HUje MMaJO HHKAKBUX KOMIUIMKanuja, MoK je kox 82 (15,6%) yuecHuka

JIONIIO 10 pa3Boja Komruiukamwuja (tadersa 16). Hajuemrha xomruivkanuja Owiia je 3amajberbe
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mnvha, koxg 58 wim 11% cMmprHO crpamanux ydecHuka caoOpahajunx Hesroga. Kommiukarmje
yha, p p y pahaj i

noBpeja cy uerhe Ouie MpUCyTHE KO MyIlIKapala Hero KoJ )KeHa.

VYyecHUIM KOJl KOJUX Cy C€ pa3BWiIe KOMIUIMKAIMje OWIIM Cy CTapHje KUBOTHE OO O]
OHUX YYECHHKA KOJ KOjUX C€ HHMCY pa3BHJIC KOMIUIMKAIH]je, a IITO jé CTATUCTHYKU MOTBpPhEHO
Crynent-oBuM T TectoM (t Tect=-3,236; p=0,002). [Ipoceyna cTapocT yuecHHKA KOJ KOJUX Cy Ce
pasBuiie oapehene komrukaruje o6wia je 58,8+17,7 roguHa, 10K je mpoceyHa CTapOCT YUECHHUKA

KOJI KOjuX HHUje Omino koMruukanuja 51,4+19,6 ronuna.

Kon 46 (8,8%) cmpTHO cTpajganux YydecHHKa caoOpahajHMX He3roja pasBoj
KOMIUIMKaIja je 0uo HemocpenHu y3pok cMmptu. Y 11% on ykymHor Opoja ydecHuka (525)
youeHa je T0jaBa KOMIUTMKAIMjEe Yy BUAY 3amnajbema Iryha, mro je xox 43% THX ciydajeBa,
yjemHo OMO M HemocpeaHH y3pok cMmpTu. KoMIuiwkamuje moBpena y BHAY Celce, MacHE U

TpoMOHE eMOomHje Ccy yjenHo Oulie U HeTOCPEIHU Y3POK CMPTH, LITO j€ AeTAalHO MPUKA3aHO Ha

Tabenu 16.

Komnunkanmuje Bbpoj (%) | Mymxkapuu Kene IIpoceuyna ¥Y3pok
(%) (%) cTapocT cmptH (%)

Be3 koMmunkanuja 443 (84,4) 331 (84,7) 112 (83,6) | 51,4+19,6 0
3anameme miyha 58 (11) 43 (11) 15(11,2) | 58,0+18,2 25 (43)
TpomOHa emGoHMja 8 (1,5) 6 (1,5) 2(1,5) 58,3+16,1 7 (87,5)
Cenca 7(1,3) 6 (1,5) 1(0,7) 56,1+16,5 7 (100)
Macua em0o.uja 3(0,6) 2 (0,5) 1(0,7) 52,3+20,3 3 (100)
Kpsapehu yukyc 3(0,6) 2(0,5) 1(0,7) 61,3+4,6 1(33,3)
3anabeme TPOyImHHIE 1(0,2) 0 1(0,7) 80 1 (100)
TpomoOHa embosuja +
3ana/berbe TPOyIIHUIe 1(0,2) 1(0,3) 0 71 1(100)
3ana/beme mayha +
KkpBapehn yakyc 1(0,2) 0 1(0,7) 57 1 (100)
Ykynno 525 (100) 391 (100) 134 (100) | 58,8+17,7 46 (8,8)

Tabena 16. Kapakxmepucmuke KOMRAUKAUUJA ROBPEOA CMPHIHO CIMPAOANIUX YUECHUKA

caoopahajnux neszooa.
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Hajsehu Opoj komIuimkamuja ce pas3BHO y Imepuoqy napyre u Tpehe Henesbe

HaJKUBJbaBamba MOBpe/a, IITO je JeTa/bHO MpHKa3aHo Ha rpaduxony 11.

30
25
20 /
15 \
10
5
° 30
72 qaca 7 naHa 14 nana 30 nana BHILE OX
JaHa
es$==3anasbee miyha 1 9 26 19 3
eli=TpoMOHa eMOOIHja 1 3 2 2 0
eslescernica 0 1 1 3 2
e\ acHA eMOO0IHja 1 1 1 0 0
esiesyxpBapehn yikyc 0 2 0 1 0

I'pagpuxon 11. Pacnooena komnaukayuja noepeoa CMpmuo cmpaoanux y4ecHuKa

caobpahajnux nez2o00a npema OysHcuHU HAOHCUBLABAILA NOBPEOA.
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4.10. KapaxkrepucTuke noBpejaa riiaBe CMPTHO CTPaJajiux y4eCHHKA y
caoOpahajuum He3rogama

4.10.1. IIpesioMH KOCTHjY JI0Oam€ CMPTHO CTPA/IaIUX YUYecHUKa cao0pahajHux He3roaa

Pamu Oospe ananmuse mpesnomMe KOCTH]y JI0Oamke CMO TMOJEIWIM Ha! jeAHOCTPYKE,
BUMIECTPYKE, YTUCHYTE M TPEIoMe KOJ KOjUX je JOIUIO J0 AeCTPyKIHje Jo0ame Kao IeNrHE.
JlerasbHa pacrojiesia mpeiioMa KOCTH]y JIOOame CMPTHO CTpajainX ydecHuKa caoOpahajHux

HE3rojia je NpuKazaHa Ha rpaduKoHy 12.

Hectpyxkimja
5%

YTucHyTH
5%

JennocTpyku
5%

TI'paguron 12. lucmpubyyuja paznuuumux epcma npeioma 10doarwe CMpmHO CMpadaiux

yuecHuka caodpahajuux neszooa.

Kopucrehu craructuuke Metone, MOKa3aHO je Ja TMOCTOjU 3HayajHA pa3jinKka y
3aCTYIUBEHOCTH IMpejoMa KOCTHjy JI00ame KOJI PasIHuUTHX YyYeCHHKa caoOpahajHUX He3roja
(x>=25,39; df=7; p=0,001), mTo je ca pesynratmma x> TecTa mpuka3aHo y Tabemu 17. Kox
nemaka (y°=12,96; df=4; p<0,01) u motommkmucra (x°=13,85; df=4; p<0,01) cy wuemhe
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IPUCYTHU TIPEIOMH KOCTHjy J00ame, T0K Kox TpakTopucta (x>=13,39; df=4; p<0,01) najpehe

HacTajy.

YuecHuk Mpesomu kocTHjy nodame | y°tecr | df p YKYIHO
A (%) HE (%) BPEIHOCT

Memanu 141 (64,1) 79 (35,9) 129 | 4 | 0,011 220
Bozaun 54 (55,1) 44 (44,9) 3,67 4 10,453 98
CyBo3aun 38(48,1) 41 (51,9) 5,37 4 10,252 79
HyTHIONM 18 (62,1) 11 (37,9) 2,67 4 | 0,616 29
Bunukiancru 29 (76,3) 9 (23,7) 5,95 4 1|0,203 38
MoTOUHKIHCTH 23 (69,7) 10 (30,3) 13,85 | 4 | 0,008 33
MoToUMKJIMCTA CYyB03a4 4 (66,7) 2 (33,3) 3,84 4 10,428 6
TpakropucTu 5(22,7) 17 (77,3) 13,39 | 4 | 0,010 22
YkynHo 312 (59,4) 213 (40,6) 2539 | 7 | 0,001 525

Taébena 17. Pacnooena npenoma kocmujy nooarse npema epcmu yueutha y caoopahajuum

Hezzooama.

4.10.2. Jlokaau3anmja nmpejoMa KOCTHjy J100amke CMPTHO CTPAJaJInX YYeCHHKA

cao0pahajuux He3roaa

Panu jacHuje anamuze mpenome KOCTH]y J00ame CMO pa3BpCTaiu MpeMa JIOKaTUu3aiuju
Ha: TIpeJioMe KOjU 3axBaTajy KpoB JjoOame, 0azy Jiobame, KpoB M 0a3y, KOCTHU JIMIA H
cnenuduuHe mpenome Oaze nodame. Kao moceban Bua mpenoma 0asze nobame, W3IBOJEHU CY
,,[1Ng* MPEIOMU-TIPETEHACTH TIPETOMH OKO BEJIMKOT MOTHJHAYHOT OTBOPA, KOJU 3aXBaTajy 3a1mby
700akCKy jaMy U ,,hinge* mperoMHu-TIpesioMu y BUy LIapKe KOjU Mpe/Bajajy OCHOBY JIOOAHmCKe
Oymibe Ha JABa jaena. JletasbHa pacmojerna JIoKaau3alyje MpeioMa KOCTH]Y J00ame CMPTHO

CTpajilainX y4ecHHKa caoOpahajHuX He3roja je mpukazaHa Ha rpadukony 13.
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KOCTH JIMIa

hinge %

ocHopa KPOB JI00ame
4% %

_ 9%
ring
2%

I'pagpukon 13. Jucmpubyyuja nokanuszayuje npeaoma 106arwe CMpmHO cmpaoaiux

yuecHuka caobdpahajnux neszooa.

ITocmaTpajyhu BpcTy ¥ JloKanu3alyjy npeiaomMa, yoyasa ce J1a Cy jeTHOCTPYKHU IPEeIoMH y
oko 70% (17 o ykynHO 24 jeTHOCTPYKHUX MpeIoMa) JIOKATU30BaHU Ha KPOBY J100ame, JOK OKO
76% ytucHyTHX TmpenoMa (22 onx yKymHO 29 yTHCHYTHX TIpeJioMa) M CKOpPO TIOJIOBHMHA
Bumectpykux npenoma (110 ox yxkymHo 235 BHILIECTpYKHX IpesioMa) 3axBaTa KPOB U OCHOBY
nobame. Y CBUM cllyyajeBUMa JAeCTPYKIUje KOCTH]Y IilaBe omreheHe cy KOCTH U KpoBa U OCHOBE
nobame. Juctpubynmja npenoma todame mpeMa BpCTH U JOKaIU3alMju IpUKa3aHa je y Taberu

18.
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Kpos OcHoBa Kpos n ,,ring* ,»hinge® Koctn Ykynno

Jo0ame | Jo0ame OCHOBa | NpeJOMH | NPeJTOMH JMna
Jennocrpyku (%) | 17 (70,9) | 5 (20,8) 2(8,3) 0 0 0 24 (100)
Bumectpyku (%) 15 (6,4) 14 (6,0) | 110(46,8) | 12(51) | 46(19,6) | 38 (16,2) | 235 (100)
Yrucuyru (%) 5(17,2) 2 (6,9) 22 (75,9) 0 0 0 29 (100)
Jecrpykuuja (%) 0 0 24 (100) 0 0 0 24 (100)

Tabena 18. /lucmpudyuuja npenoma nodare npema epcmu u J10KAAU3AYUJU CMPIHO

cmpaoanux yyecnuka caoopahajuux nezzooa.

4.10.3. TloBpeae MOKIAHOT TKHBA CMPTHO CTPAJAJIHUX y4eCHUKA caodpahajHux He3roma

Panu G6osbe ananuse, moBpeae MOXKIAHOT TKMBA, HarkhbeunHe, Kao Hajuenrhe moBpeae cMO
MojeNii Ha ,,COUP*‘ Har\beunHe, ,,CoNtra COUP* Har\LEeYMHE U MOBPEIE TE Cy IPUCYTHE ,,coup’ 1
,,contra coup* HarkbeYNHEe. AHAIM3UPAHE CY M PA30pPHHE MOXKIAHOT TKUBA, KOje Cy 3aCTyIJbeHE

y MameM Opojy, a IeTaJbaH NpUKa3 Jat je Ha rpadukony 14.

pasopuHe
8%

,,contra coup” -

N

,,coup"
HAarrbLC4YmnHEC HAar€C4mHC
2% 12%

I'paguxon 14. lucmpudyyuja nogpeoa mMoxcoanoz mKuUea CMPmMHO CMPAdAIuUx y4ecHuKa

caoopahajuux neszooa.
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Y ApyKEHOCT TpernomMa KOCTHjy JIoOamke W TOBpela MOXKIAHOT TKHBAa NpUKa3aHa je y
tabenu 19. IlokazaHa je CTaTUCTHUYKA 3HAYAJHOCT Y TUCTPUOYLHjH TMOBpEAa MOXKIAHOT TKHBA
(x*=578,31; df=16; p=0,000), npu yeMy Cy BHIIECTPYKH H YTUCHYTH IPEIOMH KOCTH]y JI00ame

Hajuenthe yapyKeHH ca ,,coup™  ,,contra coup* HarlbeunHaMa.

,,coup* ,,contra ,,CoOup“ m ,,contra | pasopune Be3 Ykynno

Harwbe4YuHe | COUP“HarmeynHe | COUP“HarmbevYuHe noBpejaa
JennocTpyku 9(37,5) 0 6 (25) 0 9(37,5) 24 (100)
Bumectpykn | 31 (13,2) 10 (4,3) 152 (64,7) 16 (6,8) 26 (11,1) | 235(100)
YTucHYTH 5(17,2) 0 20 (69) 4 (13,8) 0 29 (100)
JecTpykuuja 0 0 1(4,2) 23 (95,8) 0 24 (100)
Be3 npenoma 17 (8) 1(0,5) 11 (5,1) 0 184 (86,4) | 213 (100)
YkynHo 62 (11,8) 11 (2,1) 190 (36,2) 43(8,2) | 219 (41,7) | 525 (100)

Tabena 19. Yopyscenocm npenoma Kocmujy n0oare u nogpeoda Mo}cOaH02 MKUEA CMPMHO

cmpaoanux yuecnuka caoopahajuux nezzooa.

Y 152 cnyuyaja BUIIECTPYKUX TIpenoma Koctujy Jsobame (64,7% on ykynHo 235
BHIIIECTPYKUX mpesioma) u'y 20 ciiyyaja YTUCHYTUX TpesioMa KOoCcTH]y jobame (69% on yKymHO
20 yTUCHYTHX TpejioMa) KOHCTaTOBaHE Cy yApPYKeHE ,,coup* U ,,contra coup* Harmweunne. Ox 24
clydaja JIecTpyKIuje KocTujy obame, y 23 (95,8%) cy HacTana pazopuHe MOXIaHOT TKUBA. Y 9
cllyyaja jeIHOCTPYKHX IpesiomMa KocTHjy jobame (37,5% oa yKynHo 24 jeTHOCTPYKHX Mpernoma)

Ouie cy mpuCyTHE ,,coup‘‘ HarkbeUnHe.

Kox 312 ox 525 cMpTHO cTpamanux ydecHHKa caoOpahajHWX He3roja KOHCTAaTOBaH je
pesioM KOCTHjy Jobambe, Koju je y 277 (88,8% ox 312 yuecHuKa ca mpeioM KOCTHjy J00ame)
ciy4ajeBa OMO yIpyKeH ca MmoBpeaaMa MoXIaHor TkuBa, 10K y 35 (11,2% ox 312 yuyecHuka ca
IpesoM KOCTHjy JIoOame) ciiyyajeBa HUje JOLUIO A0 MOBpeJa MOXAAHOT TKHBa MAKo je OMIIo
npenoma. Hajuemhe ce pagwio o BUILIECTPYKHM HpeloMHMa KocTHjy sobame 8,3% ox 312

y4eCHUKA ca TMPEeIOMOM KOCTH]y J00ame, a CTaTUCTUYKA 3HAYaJHOCT YIPY>KEHOCTH IOBpea
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MOIAHOT TKHMBAa M TIpenoMa KocTHjy nobame (x°=291,08; df=1; p=0,000), je mpukazaHa y

tabenu 20.
IloBpeaa Moxka1aHOT TKHBA YKynHo y’reer | df p
JA (%) HE (%) (%) BPEIHOCT
Mpesomu | OA | 277 (88,8) 35(11,2) 312 (100)
KocTHjY | HE | 29 (13,6) 184 (86,4) 213 (100) | 291,08 | 1 | 0,000
Jobame

Taobena 20. Yopyscenocm npenoma Kocmujy i0o6are u nogpeda Moxcoano2 mKUea CMpHHO

cmpaoanux yuecHuka caoopahajuux nezzooa.

Kopucrehu cratuctuuke merojie, IOKa3aHo je 1a IOCTOJU 3HAa4ajHa pasiiMKa y IPUCYCTBY
MIOBpE/Ia MOKIAHOT TKHMBA KOJ Pa3jIMYUTUX CMPTHO CTPAAaINX yuyecHHKa caoOpahajHuX He3roaa

(x*=40,24; df=7; p=0,000), mTo je ca pe3ynTaTHMa ¥° TecTa IpHKa3aHo y Tabemn 21.

Kon mnemraka (x2:15,22; df=4; p<0,01) u OunwmkIKcTa (x2:l4,23; df=4; p<0,01) cy
Haj3acTyIUbEHHUj€ TIOBPEIe MOXKIAHOT TKHBA, JIOK Cy Koj TpakTopucra (x°=19,28; df=4; p<0,01)

OHC Haj MamC 3aCTYIIJbCHE.

Iospena moxkaanor Tkupa | y’recr | df p YKYITHO
Y4yecHuk JA (%) HE (%) BPEIHOCT
Memanu 142 (64,5) 78 (35,5) 15,22 4 0,004 220
Bo3zaun 48 (49,0) 50 (51,0) 5,76 4 0,218 98
CysBo3zaun 38 (48,1) 41 (51,9) 6,89 4 0,142 79
MyTHunu 18 (62,1) 11 (37,9) 3,98 4 0,408 29
BunukancTu 32 (84,2) 6 (15,8) 14,23 4 0,007 38
MoOTOUMKINCTH 22 (66,7) 11 (33,3) 7,83 4 0,098 33
Mortouuxisncra cyso3au | 3 (50,0) 3 (50,0) 8,14 4 0,087 6
TpakTopucTu 3(13,6) 19 (86,4) 19,28 4 0,001 22
Ykynno 306 (58,3) 219 (41,7) 40,24 7 0,000 525

Tabena 21. Pacnodena nospeda morcoanoz mkuea npema epcmu yuyeutha cmpmno

cmpaoanux y caoopahajuum neszzooama.
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4.10.4. Jlokanu3amnuja noBpeaa MoOKIaHOT TKHBA CMPTHO CTPAAJINX y4eCHUKA

caoOpahajuux He3roaa

Kon jemnocTpykmx mpenoMa KocTHjy Jobame y HajBehem Opojy ciiydajeBa HHje OHIIO

MoBpeaa MOXJIaHOT TKHBA, a TaMO TJIe WX je Ouio, Hajuenihe cy Owiie JOKaIM30BaHE y YEOHOM

pexmy. Kog Bumectpykux npenomMa Hajuemhe Cy yOUeHe HarkbeUMHE Y YEOHOM, CIIETIOOYHOM U

TEMEHOM pPEXIby HCTOBPEMEHO, JOK Cy HajMame 3acTyIJb€HE y TEeMEHOM pexmy. Koa

YTUCHYTUX IIpesioMa, Takohe, Hajuenrhe ce yodaBajy HarmbeuMHE y YEOHOM, CJICMOOYHOM H

TEMCHOM PCKBY HCTOBPEMCEHO, JOK CY HajMaH:e 34CTYIIJbEHEC Y TEMCHOM PCKBY U TCMCHOM U

YEOHOM pEXKIY HCTOBpPEMEHO. Y CHTyalHjamMa JIeCTPYKIHje KOCTH]y JI00ame pasopema

MOKIAHOT TKHUBa ¢y 3actymbeHa y 91,7% (y 22 ox ykymHO 24 ciydajeBa AeCTPYKIHje KOCTH]Y

nobame). JleTasbHa pacmnojena je npuka3ana y tabenu 22.

Jlokanuzanuja JenqnocTpyku | Bumectpyku | YTHCHYTH Hectpykuuja Ca neknm Be3 npesioma YkynHo
TOBpeIa MOKIAHOT (%) (%) (%) (%) npejoMoM (%) (%)
TKHBa (%)

Ueonn pewan 6 (25,0) 8 (3,4) 1(34) |- 15 (4,8) 7(3.3) 22 (4.2)
Temenn pewars - 4(17) - - 4(1,3) 5(2,3) 9(L7)
Caenoounn pexa, | 3 (12,5) 22 (9,4) 3(10,3) |- 28 (9,0) 6 (2,8) 34 (6,5)
Heonn+remenn pexans | 1 (4,2) 1460 |- - 15(48) |5(23) 20 (3,8)
YeoHH+CIIENO0UHH 2(8,3) 45 (19,1) 7(24,1) - 54 (17,3) 1(0,5) 55 (10,5)
pexam

CuienoouHu+ 1(4,2) 7(3,0) 1(3,4) 1(4,2) 10 (3,2) 1(0,5) 11 (2,2)
Hotubaunu pexam

Yeomn+Temenn+ - 32(13,6) |3(10,3) | 1(42) 36 (11,5) | 2(0,9) 38(7,2)
IoTu/bayHm pexam

Yeonn+erenoounut | 2 (8,3) 70 (29,8) | 10 (34,5) | - 82(26,3) | 2(0,9) 84 (16,0)
TeMeHH pekam

Pe3opuna MoxaaHor - 7(3,0) 4 (13,8) 22 (91,7) 33 (10,6) - 33 (6,3)
TKHBa

Bes nospena 9 (37,5) 26 (11,1) |- - 35(11,2) | 184(864) | 219 (417)
Vicynno 24 (100) 235 (100) | 29 (100) | 24 (100) 312 (100) | 213 (100) | 525 (100)

Tabena 22. Pacnoodena noepeoa moxicoanoz mKuea npema 10KaIu3auuju nogpeod u epcmu

npenoma Kocmujy 100arwe CMpmHuo cmpaoaiux yyecHuka caoopahajuux neszooa.
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[Tocmarpano y nenunu (49% umu 312 ox 525 cMpTHO cTpajainx y4ecHUKA ca MOBPEIOM
MOXAHOT TKMBa) Hajyernha JioKalM3alja HarkbeYrHa j€ Y YEOHOM, CIEMOOYHOM U TEMEHOM
PEXIbYy HMCTOBPEMEHO, a 3aTUM y YEOHOM M CIEMOOYHOM peximby. HajMama 3acTynsbeHOCT
HarmEUMHA MOXKJIAaHOT TKHBA je JIOKAIM30BaHa y TeMeHoM pexmy. Kox 35 (11,2% on 312
YYECHHKA KOJI KOJUX Cy OWJIM IPEIOMH KOCTH]y JI0Oame) yUYeCHHKA HHUje HAcTajo omTeheme

MOXJaHOI' TKHMBA, HAKO je J0L1JI0 40 HaCTaHKa IIpejioMa KOCTI/ij Jo0ame.

Kox 213 ox 525 yuecHuka (41% CBUX CMPTHO CTpagaiux y caodpahajHuM He3rojaama),
HUCY KOHCTaTOBaHU MPEJIOMH KOCTH]Y Jo0ame, i je Mehy mruma OMito ydecHHUKa KOJ KOjUuX Cy
HacTaJle HarlkbeunHe MoXKIaHoT TKuBa (13%). Y TuM cirydajeBUMa Harme4nHe Cy Hajuenihe Ouie

JIOKAJIN30BAHC Y YCOHUM U CJICTIOOYHHUM PECKHEHCBHUMA.

4.10.5. IToBpene MoskaaHOT cTA0Ia CMPTHO CTPAJAAJINX YUecHHKA cao0pahajHux He3sroaa

On moBpema MOKIIaHOT cTabiia, paau JaCHUj€ aHAIN3€ M3BOJUJIIM CMO MOBPEAE Y BUIY
npeqBajamba MOXAaHOT cTabia U HarkeunHe. HaBesneHe noBpeze cy O6uie 3acTymibeHe KOJ OKO
10% cBux aHamM3MpaHUX ciaydajeBa (IpelBajambe MOXKIaHOr crabna y 54 ox 525 cimyuajeBa, a
HarmeYnHa MOXJaHor ctabna y 55 oxm 525 ciywajeBa CMpPTHO cTpajaiux y caoOpahajuum

3agecma). JJuctpubyiuja moBpeaa MOKIaHOT cTabia mprukaszaHa je Ha rpadukony 15.
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TpeiBajame - Harmeunne
11% 10%

I'pagpukon 15. Jucmpudbyyuja noepeda moxcoanoz cmaodna CMpmHo cmpaoaiux yuecHuKa

caoopahajnux neszooa.

Harmeunne moxkgaHor crabna cy Hajuemrhe kon Ounmkimucra (21,1% wium 8 om 38
ounmkrcra) u nemraka (11,4% wnu 25 ox 220 memiaka), 0K je MpeaBajambe MOKIAHOT cTabia
Hajuenihie youeHo KoJ cyBo3ada MoTopHHxX Bo3mia (13,9% wnm 11 ox 79 cyBo3aua) u merraka
(12,3% wumm 27 ox 220 memiaka). Pacmoena moBpena MOKIAHOT cTabia pa3sIMYUTHX YIECHHKA

caoOpahajHux He3roja mpukasaHa je y tabenu 23.

Y4yecHuk IloBpena moskaaHor cradaa bes YkynHo
Harmweunnc | IlpeaBajame | moBpene
Memaun 25 (11,4) 27 (12,3) 168 (76,4) | 220 (100)
Bo3auu 7(7,1) 6 (6,1) 85 (86,7) 98 (100)
CyBo3aun 8(10,1) 11 (13,9) 60 (75,9) 79 (100)
My THUIHA 2 (6,9) 3(10,3) 24 (82,8) 29 (100)
Bunukaucru 8(21,1) 3(7,9 27 (71,1) 38 (100)
MoOTOUHKIHCTH 3(9,1) 3(9,1) 27 (81,8) 33(100)
MoTOoUMKJIMCTA CYyBO3a4 - 2 (33,3) 4 (66,7) 6 (100)
TpakropucTu 1(4,5) - 21 (95,5) 22 (100)
Ykynno 54 (10,3) 55 (10,5) 416 (79,2) | 525(100)

Tabena 23. Pacnooena nospeoa moxicoanoz Cmaona paznuyumux CMpmHo cmpaoaiux

yuecHuka caodpahajuux neszooa.
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Anammsupajyhn yapyKeHOCT pa3MuuTHX MOBpeJa IJlaBe M Bpara U IMOBPEAa MOXKIAHOT
ctabna HHUje youeHa CTaTUCTHUYKa 3HA4ajHOCT, U3Yy3€B Yy CIy4ajy MOBpEAa BPAaTHOT Jelia KHuMe

(x?=69,51; df=1; p=0,000).

4.10.6. IloBpene kMUMeHOT cTy0a CMPTHO CTPAJAAJINX YUYecHHMKA caoOpahajHux He3rona

[ToBpene KMYMEHOT CTyOa aHAIM3HMPAIA CMO KPO3: MOBPEAE TOPHE BpaTHE KUUME, KOjy
YUHE [IpBa TPU NPILUbEHA, IOBPE/E JOKE BpaTHE KMUME KOjy YMHE OCTalld BpaTHU MpPIIJBEHOBH,
[IOBpe/ie Ipy/lHE KUYMe, MOBpeAe claOMHCKe KUUME U YApY>KEHe MOBpeIe BpaTHE U TpyIHE

krume. JleraspHa pacnonena omrehema KHIMEHOT ¢Ty0a mpruk3aHa je Ha rpadukony 16.

6%

3%

5%

H oBpezie ropme BpaTHE KuuMe 6% H roBpeJe 10mbe BpaTHE kKMume 4%
M oBpejie rpynHe kuume 12% H noBpeie cnabuHcke knume 3%
M joBpeJie BpaTHE U IrpyaHe kuume 5% M 6e3 mospene 70%

I'pagpuxon 16. lucmpudyyuja ommeherwa kuumenoz cmyoa cMpmHo cmpaoaiux

yuecHuka caodpahajuux neszooa.
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[ToBpena BpaTHOr jeia KHUMEHOT cTy0a (M30JI0BAaHO WJIM Y KOMOMHAIM]H Ca TIOBPEIOM
IPYIHOT Jejia KHIMEeHOT cTy0a) Omia je 3actymbeHa kox 83 ox 525 (15,8%) cmpTHO cTpaganux

ydecHuKa caoOpahajHux He3roza.

Ananusupano npema BpcTd ydemtha y caoOpahajuuM Hesrogama, yodaBa ce HajBeha
3aCTYIJBEHOCT MOBpEla KHUMEHOT cTyba KOJI cyBO3aua MOTOpHUX Bo3wia 18 on ykymHO 79
(22,8%), a 3aTum KOJ KOPHCHHMKA JBOTOYKAIIA Tj. KOJ OHIMKIACTA W MOTOLMKIHCTA IITO j€

MpuKa3aHo y tabenu 24.

IToBpena kuume YKynHo
YuecHuk JA (%) HE (%) (%)
Memanu 35 (15,9) 185 (84,1) | 220 (100)
Bo3auu 10 (10,2) 88 (89,8) 98 (100)
CyBo3aun 18 (22,8) 61 (77,2) 79 (100)
Iy THUIH 2 (6,9) 27 (93,1) 29 (100)
BUIHKINCTH 7(18,4) 31 (81,6) 38 (100)
MOTOUMHKINCTH 7(21,2) 26 (78,8) 33 (100)
MoTouuKJInCTa CyB03a4 3(50,0) 3 (50,0) 6 (100)
Tpakropucru 1(4,5) 21 (95,5) 22 (100)
YkynHo 83 (15,8) 442 (84,2) | 525 (100)

Taoena 24. Iloepede kuumenoz cmyoa K00 paznuiuumux CMpPmMHO CMPAOAIUX y4eCHUKa

caobpauajuux He32004a.

4.10.7. HapzkuB/baBam-€ MOBpPea IJIaBe CMPTHO CTPAJAIUX yYeCHUKa cao0opahajuux

He3roaa

IToBpene rmaBe Omie cy 3actymubene kox 339 ox 525 (64,6%) cMpTHO CTpamanux
yuecHHMKa caoOpahajuux Hesrona. On 234 cMpTHO CTpajaiux ydecHuKa caoOpahajHuX He3roga

KOjH Cy Ha/DKUBJbaBaJH MoBpeae oapehenu BpemeHncku nepuon, 172 (73,5%) je umano nospemy
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riase, 0K je ox 291 ydecHuka Koju cy ympiu Ha juiy mecta, 167 (57,4%) umano moBpemy

riase (tabena 25).

HapxusibaBaiun YMpiu Ha YKynHo
noBpesne oapehenn | auny mecrta (%)
nepuon (%0) (%)
MoBpene | HE 62 (26,5) 124 (42,6) | 186 (35,4)
riaese JA 172 (73,5) 167 (57,4) | 339 (64,6)
YkynHo 234 (100) 291 (100) 525 (100)

Tabena 25. Haoycuswasare nospeoa 2nase CMpmHo CmMpadaiux y4ecHuka caoopahajuux

Hneszzooa.

Ananm3upajyhu ydecHUKE KOjU Cy HA/DKUBJbABAIH IOBpene oapeheHu BpeMEHCKH
MEPHOJ], CTATUCTUYKA 3HAYAJHOCT je youeHa y Behoj 3acTyNJbEHOCTH yYECHUKA Ca MOBPEIOM

TJIaBe, y OJHOCY Ha yuecHHKe KOju HUCY UManu nospeny rinase (y°=14,203; df=1; p=0,000).

Ha rpaduxony 17 npukazana je netajbHa pacrojielia Ha/)KHBJbaBamka YUECHUKA HAKOH
MOBpe/Ia IJ1aBe, TJe je Y CBUM BPEMEHCKUM TaukaMa Behu Opoj yuecHHka caobpahajHux Hesroja
ca MOBPEOM TJIaBe Hero Jpyrux y4ecHUKa, KoJ KOJUX HHje OUJI0 oBpesa y npezeny Iriase, ITo
je cratucTiyky 3HauajHo (x°=27,61; df=7; p=0,000). HakoH BemKe CMPTHOCTH HA JIMILY MecTa U
y npBUX 24 yaca, y nepuojly HaJUKMBJbaBama ce youaBa noehaH Opoj yMmMpiuxX HaKkoH ceiam

nana (14%).
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I'pagpukon 17. Ilpukaz naoxcuebasara CMpmHo cmpaoaiux yuecHuka caoopahajuux

He3200a ca u 6e3 noepeoda 2nase y 00HOCYy HA 8peme.

Amnanmsza 3aCTYIUBCHOCTHU Pa3JIMYUTUX IIOBpCJa IJIaB€ CMPTHO CTpaAdaiuX YUCCHUKA

caoOpahajHe He3roge Ha JMIy MECTa M OHMX KOJU Cy HaJUKMBJbABAIM IIOBpene onpeheHu

BPEMEHCKH TIepHo/I 1aTa je y Tabenn 26.

Kon ydecHuka caobpahajHux He3roja ymMpiux Ha JUIYy MecTa Toctojao je 12 myra Behn

PH3HK O]l HACTaHKa mpezBajama Moxaanor crabna (OR 12,219; 95% Cl 4,346-34,350) u oko 6

nyTta Behu pU3KK 3a HACTaHAK JAecTpykKiuje koctujy nobdame (OR 5,985; 95% CI 1,764-20,334)

i pasopema Mosra (OR 6,365; 95% CI 2,204-18,375). Koa yuecHrka yMpiIuX Ha JUIYy MecTa

oko 3 myTa je Behu pu3uK 3a HacTaHak moBpejae BparHe kuume (OR 2,957; 95% Cl 1,729-5,056),

HETO KOA OCTalluX YYCCHHKA. KOI[ YUCCHUKA ca06pahajH1/1x HE3roJga yMpJiMx Ha JIMIy MECTa

NOCTOjHM BHIIE O 2 myTa BehH pU3UK 3a HACTaHAK yapyxeHe moBpeae riaBe u tpoyxa (OR

2,117; 95% CI 1,353-3,310) wiu yapy»eHe moBpeje riase, rpyaHor komra u Tpoyxa (OR 2,277,

95% CI 1,429-3,629) Hero koJ1 OCTaluX y4eCHHKA.
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IloBpena riase HamxuB/baBaau | Ympiu Ha v p Crude OR
nospesue JIMILY MecTa BPETHOCT (95% ClI)
JennocTpyku npesiomu jgodame | 17 (70,8) 7(29,2) 5,951 0,015 0,315 (0,128-0,772)
BumecTpyku npesiomu jotame | 119 (50,6) 116 (49,4) 5,901 0,015 0,641 (0,453-0,907)
JecTpykuuja kocrujy nodame | 3 (12,5) 21 (87,5) 9,155 0,002 5,989 (1,764-20,334)
Ipesomu kposa JioGame 31 (83,8) 6 (16,2) 23,096 | 0,000 0,138 (0,056-0,337)
,Coup“ HarmeYnHe MoO3ra 40 (64,5) 22 (35,5) 10,423 | 0,001 0,397 (0,228-0,689)
,,Coup“ u ,,conta coup* 105 (55,3) 85 (44,7) 13,108 | 0,000 0,507 (0,353-0,727)
HarmbeYnHe
Pa3opuHa MOKIaHOT TKHBA 4 (12,1) 29 (87,9) 13,640 | 0,000 6,365 (2,204-18,375)
Harmweuune y yeonom pexmwy | 126 (57,5) 93 (42,5) 24,664 | 0,000 0,403 (0,282-0,575)
Harmweuune y TemeHom pexxiby | 92 (60,9) 59 (39,1) 22,032 | 0,000 0,393 (0,266-0,579)
HarmeuuHe y c/Iel004HOM 99 (53,8) 85(46,2) 9,208 0,002 0,563 (0,392-0,808)
pexKmy
HarmeunHe y NOTH/HAYHOM 30 (61,2) 19 (38,8) 5,346 0,021 0,475 (0,260-0,868)
pexmy
Harmeunna moxaanor cradna | 36 (66,7) 18 (33,3) 10,918 | 0,001 0,363 (0,200-0,657)
Ipeasajame moxaanor cradia | 4 (7,3) 51 (92,7) 32,930 0,000 12,219 (4,346-34,350)
IMoBpena BpaTHe KMUMe 20 (24,1) 63 (75,9) 15,759 | 0,000 2,957 (1,729-5,056)
IMoBpena riase u Tpoyxa 34 (30,6) 77 (69,4) 10,367 | 0,001 2,117 (1,353-3,310)
IMoBpena ruaase, rpyasor xoma | 30 (29,1) 73 (70,9) 11,608 | 0,000 2,277 (1,429-3,629)

u TpOyxa

Tabena 26. Ilospeoe znase u peme cmpmu CMPMHO CMPAOATIUX YUECHUKA

caoopahajuux nezzooa.

4.10.8. TloBpene riaaese y caoopahajuum He3rogama-yKynHo

[MpucycTBo moBpenaa riaase (MPesioM KOCTH]Y JIo0ambe UK MOBPeIa MOXKIAHOT TKUBA) KOJT

CMPTHO CTpaJaliuXx y4decHHWKa caoOpahajumx Hesroma Ouie cy 3actymibeHe kon 339 ox 525

(64,6%) yuecHuKa, ITO je CTATUCTHUKHU 3HaUajHO (x°=161,297; df=1; p=0,000). Kox 241 ox 525

yuecHuKa (45,9%) youeHa je ynpykeHa IMoBpe/ia HEKOT JieNia TPY/IHOT KOIlla U TJ1aBe, JOK je KO

67




Hp. Kusana C. CnoBuh, fokTopcKa aqucepranuja

111 yuecnuka (21%) moctojana yapy>KeHOCT MoBpeAa riaBe u TpOyxa. Hajmame je Oumia
3aCTyIlJb€HA IOJMTpayMa y Kojoj cy Owmiau moBpehenum riaBa, rpyanm kom u Tpoyx (103
yuecHuka win 19,6%). Myiikapaiia ca moBpenoM riase je 0uino oko 75% o ykymHor Opoja
ydecHuka. CMPTHO CTpajajii yYeCHHUIIH caoOpahajHIX He3ro/ia KoJl KOjUX je JOIUIO JI0 TIOBPEe
rinase (mpoceyna crapoct 51,1+19,9 roguna) cy mimahju ox ydecHHKa KOJ KOjUX HHUje moBpeheHa
miaBa (mpoceuna crapoct 54,9+18,2 ronuna), mro je craTuctuuku nmoTBpheno (T tecr=2,250;

p=0,025).

CMpTHO cTpafany Memany ca 3aJ1001jeHIM MOoBperamMa IJiaBe Cy OWIM 3aCTyIJbCHH Y
45,5% (154 on ykymHo 339 yyecHHWKa ca TOBpPEJOM TJiaBe), IITO j& CTATUCTHUYKH 3HAYAJHO
(x2:32,37; df=7; p=0,000). IlogjemHaka je pacmojena CMPTHO CTPafaiMX Yy4YECHUKA
caoOpahajHux He3roja KOjU HAKOH IOBpele TIjaBe yMupy Ha Jyuny wmecta (49,3%) u

Ha/DKUBJbaBajy nospene (50,7%).

[loBpene rnmaBe Kao jeOuHH Y3pOK cMpTH Ouie cy mnpucytHe kox 45,3% cmpTHO
CTpalaiuX y4ecHUKa caoOpahajHux He3roa. ¥ ciiydajeBHMa NOJUTpayMe, KOHKYPEHTHH Y3POIH
CMpTH cy Hajuemrhe Owiie yapyKeHe MOBpeIe TJIaBe W HCKpBapema ycliel MoBpeaa TPyIHOT
koma (5,1% yuecnuka). [loBpene rnase cy Boaehu y3pok cMpTH CKOPO CBUX CMPTHO CTpagaliux
ydecHuKa caoOpahajHUX He3rojia ¥ MPUCYTHE Cy KOJI BUIIIE O] TOJIOBHHE HACTPAlalNX yUeCHUKA

(u3y3erak Cy CyBO3a4d MOTOPHUX BO3WJIA M BO3a4M TPAKTOPA).
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4.11. KapaxkTepucTuke nNoBpeaa rpyJHor Koma CMPTHO CTPagajaux y4YeCHUKA

y caoOpahajuum He3rogama

4.11.1. IlpesioMH KOCTHjy TPYIHOT KOIIA CMPTHO CTPaJajINX Y4eCHHKa caodpahajuunx

He3roaa

Y mocMarpaHoM y30pKy oIl 525 CMPTHO CTpajainx ydecHuka caoOpahajHux He3ropa,
ko 397 (75,6%) y4yecHHKa je youeH MpesioM HeKe 01 KOCTH]jy IPYAHOT Koia (pedpa uiu rpyaHa
koct). Hajuemhe je 6uo mpucyTan npesiom rpyJiHe KOCTHU YIPY>KEH ca 000CTpaHUM IpeIoMuMa

pebapa. [eraspHa pacmojiena nmpejioMa KoCTHjy TpYIHOT KOIlIa je mpruKa3aHa Ha rpadukony 18.

1%

H r1pesioM rpyiHe KOCTH

H jeJHOCTpaHM MPEJIOMHU
pebapa

i obocTpaHu mpenoMu pebapa

M peyioMu rpyIHE KOCTH U
obocTpaHnu npeomMu pedapa

M 6e3 penoMa

TI'pagpuron 18. /lucmpubyyuja nperoma kocmujy 2pyoHoz Koua CMPHMHO CHIPAOAIUX

yuecHuka caoopahajuux neszooa.

[IpenomMu KOCTHjy TPyIHOT KOIIa Cy OWJIM 3aCTYIJbEHU Y BEJIWKOM TPOIEHTY KOJ CBUX
CMPTHO CTpaJiajiuX ydecHWKa caoOpahajHuxX He3roja, mTO je JeTaJbHO MpUKa3aHo y Tadbemu 27.
Huctpubyurja mpenomMa KOCTH]y TpPyAHOT Komia wu3Melly CMpPTHO CTpaJaux YYEeCHHUKA

caoOpahajHuX HE3roAa HUje CTATUCTUYKH 3Ha4YajHa.
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YuecHuk IIpejioMm Heke KOCTH YKynHo
JAA (%) | HE (%) (%)

Memaun 172 (78,2) | 48(21,8) | 220 (100)
Bo3zauu 78 (79,6) | 20(20,4) 98 (100)
CyBo3aun 62 (78,5) 17 (21,5) 79 (100)
MyTHUIH 20 (69,0) 9 (31,0) 29 (100)
BuumMKIncTH 25 (65,8) 13 (34,2) 38 (100)
MOTOUHKIHCTH 19 (57,6) 14 (42,4) 33 (100)
MoOTOUHKIHCTA CYyBO3a4 3 (50,0) 3 (50,0) 6 (100)

TpaxkropucTu 18 (81,8) 4(18,2) 22 (100)
YxynHo 397 (75,6) | 128 (24,4) | 525 (100)

Tabena 27. Pacnooena npenoma Kkocmujy 2pyoHoz KOuia pa3nuiumux CMpmHo

cmpaoanux yuecnuka caoopahajuux neszooa.

4.11.2. TloBpene TKUBa MJjayha cMpTHO cTpagajanx yuyecHuka caodpahajuux Hesroaa

IToBpene mryhHOr TKMBA CMO pajy jaCHU]€ aHAIN3€E Pa3BPCTAIM HA! HATKBEUYNHE, paclene
U Pa3opuHE, a MOCMATpaJM CMO HMX Yy 3aBHCHOCTH Ja JM Cy JeIHOCTPAHO WM O00OCTpaHO
npucyTHe. Jletasban mpuka3 aucTpuOyluje nospena IiyhHor TKUBa y LEIOM Y30pKy of 525

CMPTHO CTpaJIajiuX ydecHruKka caoOpahajHux He3romaa je Ha rpadukony 20.
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H HarmeunHe 1yha jemHocTpane
H HarmeunHe 1yha odocTpaHe
M pacrienu Ttyha jeJHOCTpaHu

H pacuenu mnyha obocTtpanu

M pazopuHe 1yha jemHocTpaHe
M pazopuHe miyha odocTpaHe

i Oe3 moBpena

0,1%

I'pagpukon 20. Jucmpubyyuja noepeoa niyhnoz mkuea cMmpmno cmpaoanux yuecHuKa

caobpahajnux neszooa.

VY pyKeHOCT pa3MYuTUX IOBpena TKUBa Iulyha M mpenoma pebapa mpukaszaHa je y
tabenu 28. Ol CBUX CMPTHO CTPaJaINX ydecHUKa caobpahajHuX HE3roAa Koja KOjux je JOLuIo J10
npenomMa Hekor pedpa (397), kox 75,34% Tj. TpU YETBPTHHE YIECHUKA KOHCTATOBAaHE Cy MOBPEIES
TkuBa Tutyha. [loka3aHa je craTHCTHYKa 3HAYajHOCT yAPYKEHOCTH TOBpena TKHBa Iutyha u
npenoma pebapa (x°=109,56; df=6; p=0,000). Y cnyuajeBuma oncycTBa mHpeioMa pebapa,
noBpesne TkuBa miuyha cy Owie mpucyTtHe y camo 16 ciydajeBa, mro 4uHH 5,82% oJ CBUX

MoBpeJia TKMBa Iutyha.

IoBpeae IIpesiom pedapa Ykynno
JA HE

Harmeunne niayha jeqnocrpane 52 7 59
Harmeunne niayha obocrpane 117 5 122
Pacuenu muryha jexHocrpanu 30 1 31
Pacuenu miryha odocrpanu 52 3 55
Pa3opune nuyha jennoctpane 7 - 7
Pa3opune nayha odoctpane 1 - 1
Be3 noBpene niayhHor Tkupa 138 112 250
YkynHo 397 128 525

Tabena 28. Yopyscenocm paznuuumux nogpeoa mxkuea niayha u npenoma peéapa koo

CMPmMHO cmpadanux yuecnuka caoopahajuux ne3zooa.
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Huje mokazana craTHCTUYKM 3HAuYajHA pa3jiMKa y MPHUCYCTBY HoBpeda TKuBa Iuiyha y

OJIHOCY Ha BpcTy yuemrha y caoOpahajHUM He3rogama.

Kopucrehu cratuctuuke Metoze, MoKa3aHo je /1a MOCTOjU 3HavyajHa pa3jifKa y MPUCYCTBY
obocTpaHuX pacliena TKhBa IuTyha KOJ CMPTHO CTpajaliuX ydecHUuKa caoOpahajHuX He3roma
(x*=14,87; df=7; p=0,038), ma Tako KoA CyBO3aua MOTOPHHX BO3HJIA Cy OOOCTpaHH pAaCIEeNH
TKkMBa Iulyha Hajuemthe npucytHu y 30,9% (17 ox 79 cyBo3aua), IITO je CTAaTUCTUYKYU 3HAYajHUjE

y oiHOCY Ha ocraiie yuecHuke (x°=12,09; df=1; p=0,001).

4.11.3. IloBpeae cpua CMPTHO CTPAIATUX YUeCHUKA caoOpahajHux He3roaa

Pagu nakmie ananmse, moBpeae cpla CMO IMOCMATpalid Kao HarkednHe Cpla, PasopHuHe
cplia, TaMIIOHaAy U packujaany cpuany kecy. Ilocmarpajyhu meo y3opak on 525 ydecHuka,
noBpeje cpua cy owmie 3acrymbeHe koa 81 (15%) cMpTHO cTpamanux ydecHuKa caobOpahajHux

Hesrona. Jleraspan nmpuka3 ucTpuOyIHje moBpena cpua je Ha rpadukony 20.

H rammonazga 1% H packunana cpuana keca 3%
i HarmeunHe cpria 4% H pazopure cpra 7%

M 6e3 nospezne cpua 85%

I'pagpuxon 20. lucmpubdyyuja nospeda cpua K00 CMpMHO CIMPAOATIUX YHECHUKA

caoopahajnux neszooa.
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VY Tabenu 29 je mpukaszaHa pacrojesnia moBpena cpia KoJ CMPTHO CTPaJaliuX YYeCHUKA
caoOpahajHuX He3roaa, MPH YeMy MOCTOJH CTATUCTUYKA 3HAYAJHOCT y MPUCYCTBY MOBpena mehy
pasmmunTiM yuecHuimMa (°=23,90; df=7; p=0,001). Hajuerrhe moBpene cpia cy 3acTymbeHe
Koa Bo3aua MoTopHux Bosmwia 25 (30,9% on ykymao 81 ciydajeBa moBpeda cpiia) IITO je
CTATHCTHYKH 3HA4ajHO Y OJHOCY HA YKyIaH 6poj moBpena cpua (x°=8,46; df=1; p=0,004). Kox
MernraKa ¥ cCyBo3aya MOTOPHHX BO3WJIa MOBpeJie cpiia cy Oumie 3actymibeHe y 1o 23,5% (19 ox 81
clly4ajeBa TIOBpEJe CpIia), IITO jé CTaTUCTUYKU 3HaudajHO. JleTasbHa pacrojgena W pe3yiTatu

y’Tecta cy Takolhe npukasanu y Tadeu 29.

Yuecuuk Mospena cpua y’Tect df p YkynHo
JA (%) HE (%) BPEIHOCT

Memanu 19 (23,5) | 201 (45,3) 12,51 1 0,000 220
Bo3zaun 25(30,9) | 73(16,4) 8,46 1 0,004 98
CygBo3aun 19 (23,5) | 60 (13,5) 4,55 1 0,033 79
MyTHHIH 5(6,2) 24 (5,4) 0,00 1 0,989 29
Bunukiancru 2(2,4) 36 (8,2) 2,46 1 0,117 38
MOTOUMKINCTH 5(6,2) 28 (6,3) 0,00 1 1,000 33
MOTOUMKIHCTA CYyBO3a4 1(1,1) 5(1,1) 0,00 1 1,000 6
TpaxkTopucTu 5(6,2) 17 (3,8) 0,45 1 0,505 22
YkynHo 81 (100) | 444 (100) 23,90 7 0,001 525

Tabena 29. Pacnodena noepeda cpua cMpmuo cmpaoanux y4ecHuka caoopahajuux

Hne32ooa.

IToBpene cpua cy uecto yApyXeHe ca JpyrMM MOBpegama TpyJHOI KoIlla, IITO je
TIPUKA3aHoO JeTabHO ca BpeAHOCTHMA x>Tecta y Tabermu 30. YapyskeHe MOBpese cpiia U IPeToMH
pebapa, yapykeHe MoBpele cpia U TKUBa IuTyha, yapykeHe MOBpee cpiia U aopTte, yApyKeHe
MOBpEJie cplia U TPYJHOT Jiefla KUUMe U YIpYy>KEeHe MOBpPeZe Cplia M MPHUCYCTBO MHEYMOTOPAKCa

Cy CTaTUCTUYKH 3HaqajHe.
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IoBpene cpua Ykynno | y’rect df p
JA HE BPEIHOCT
Mpeaomu JA 78 319 397
Pebapa HE 3 125 128 20,91 1 0,000
IloBpene JA 70 205 275
TKuBa miyha HE 11 239 250 42,89 1 0,000
IHoBpene JA 55 47 102
aopre HE 26 397 423 140,12 1 0,000
oBpene A 22 68 90
rpy/aHe Kuume HE 59 376 435 5,96 1 0,015
[ueymoropake | A 30 61 91
HE 51 383 434 24,35 1 0,000

Tabena 30. Yopyscenocm nospeoa cpua u paziudumux noepeod 2pyoHo2 Kouia CMpmHo

cmpaodanux yuecnuka caoopahajuux neszooa.

4.11.4. IloBpeae aopTe CMPTHO CTPAJAJIMX yYeCHHKaA caoOpahajuux He3roaa

[ToBpene aopTe cMO pajM jacHHWje aHAIM3E IMOCMATPAM Kao: paclerne aopTe U MOoBpele
Mekux TkuBa aopte. [locmarpajyhu 1eo y3opak ox 525 ydecHuKa, TOBpelIe aopTe Cy Owiie
3actymibeHe kox 102 (19,4%) cMmpTHO cTpajana ydecHHKa caoOpahajHux Hesrona. Jlerasban

IpUKa3 TUCTpUOYIMje MoBpesia aopTe je Ha rpadukony 21.
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H 1oBpee MEKHX TKHBA a0pTe
M pacoen aopte

4 Oe3 moBpezae

I'paguxon 21. /lucmpudyyuja nogpeoa aopme npema pcmu K00 CMPHIHO CHPAOANUX

yuecHuka caoopahajne neszzooe.

VY tabenn 31 je npukasaHa pacrnojena IOBpeda aopTe KOJA Pa3IMuYUTHX CMPTHO
CTpajlaiuX ydecHuKa caoOpahajHUX He3roja, NpH 4emy je MokKa3aHa CTaTUCTHYKA 3HA4ajHOCT Y

npucycTBY moBpeaa Mely yuecuunmma (x°=40,93; df=7; p=0,000).

YuyecHuk IMoBpena aopte y’Tect df p YKynHo
JA (%) HE (%) BPEIHOCT (%)
Memanu 21 (20,6) 199 (47) 22,56 1 0,000 220
Bo3aun 28 (27,5) 70 (16,5) 5,74 1 0,017 98
CyBo3aun 30(29,4) | 49(11,6) 19,06 1 0,000 79
My THHIM 6 (5,9) 23 (5,4) 0,00 1 1,000 29
bunukiancru 3(2,9) 35(8,3) 2,73 1 0,098 38
MoTouuKInCcTH 9(8,8) 24 (5,7) 0,90 1 0,342 33
MoTouuKINCTa CYyBO3a4 1(1,0) 5(1,2) 0,00 1 1,000 6
TpakropucTu 4(3,9) 18 (4,3) 0,00 1 1,000 22
Ykynuo 102 (100) | 423 (100) 40,93 7 0,000 525

Tabena 31. Pacnooena nospeda aopme K00 pa3iudumux CMpmHo CIMpadaiux

yuecHuka y caoopahajuum neszzooama.
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IToBpene aopte cy y HajBehem Opojy 3acTymsbeHE KOJ CyBO3adya MOTOpPHUX Bo3uia 30
(29,4% on ykymHo 102 ciydaja moBpeie aopTe) IITO je CTATUCTHYKU 3HAYajHO y OJHOCY Ha
ykynas 6poj nospena (x?=19,06; df=1; p=0,000). CraTucTHuka 3Ha4ajHOCT y OGpOjy TOBpena je
MPUCYTHA KOJ BO3aua MOTOPHHX BO3WJIa KOJI Kojux je y 28 cmyuaja (27,5% on ykymuHo 102
ciydaja) HacTana moBpena aopte (x>=5,74; df=1; p=0,017) n xox memaka Kox Kojux je y 21

ciyuaj (20,6% oxn ykymHo 102 ciydaja) HacTanma nospena aopte (x>=22,56; df=1; p=0,000).

CraTucThyka 3Ha4ajHOCT YAPY>KEHOCTH MOBpeia a0pTe U IPYTUX MOBpea IPyIHOT Kolla

npuKasaHa je y Tabenu 32.

IoBpene aopre | YKynHo y’Tect df p
A HE BPEIHOCT
Mpeaomu JA 99 298 397
pedapa HE 3 125 128 30,14 1 0,000
IToBpene JA 81 194 275
TKUBAa IIyha HE 21 229 250 35,75 1 0,000
IMoBpene A 26 64 90
rpyane kuume | HE 76 359 435 5,50 1 0.019
IMueymoropake | 1A 38 53 91
HE 64 370 434 33,36 1 0,000

Tabena 32. Yopysycenocm nospeoa aopme u 0py2ux nospeoa zpyoHoz Kouia K00 CMpHHO

cmpaoanux yuecHuka caoopahajuux neszzooa.
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4.11.5. IIpucycTBO NHEYMOTOPAKCA KOJI CMPTHO CTPAAAJINX YUecHHKaA cao0pahajHux

He3roaa

[TpucycTtBO mMHEYMOTOpakca KOHCTaToBaHO je kox 17,3% cMpTHO CTpajaiux y4ecHHKa
caoOpahajHuXx He3roja, ¥ TO Kao jeaHoctpanu nHeymoropakc 54 (10% ox ykymHO 525 cMpTHO
CTpajaiux ydyecHWKa) win oboctpanu mnHeymoTtopakc 37 (7,3% ox ykymHO 525 cMpTHO

CTpaJaliuX Y4eCHHKa), IITO je JIeTaJbHO NPUKa3aHo Ha TpaduKony 22.

H je/ITHOCTpaHU ITHEYMOTOPAKC
H 000CTpaHu THEYMOTOPAKC

i Oe3 MHEeYMOTOpaKca

TI'pagpukon 22. /lucmpubyyuja npucycmea nHeymomopaxca K00 CMpmHo cmpaoanux

yuecHuka caodpahajuux neszooa.

[Tocmarpajyhu mpucycTBo MHEyMOTOpakca KON PaslIUYUTHX CMPTHO CTpajainx
ydecHUKa caoOpahajHMX He3roja, yOoueHO je Ja He MOCTOJU CTaTHCTHYKAa 3HA4YajHOCT HU3Mehy

Y4ECHHUKA.
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4.11.6. IlpucycTBO XeMOTOpPaKCca KOJ CMPTHO CTPaAaJMX yYeCHUKA caoOpahajHux He3roaa

VY LEeNnoKymHOM Y30pKy OJ 525 CMpTHO CTpajaluxX ydecHUKa caoOpahajHuX He3roja,
MIPHUCYCTBO KPBU y TPYJHOj NYIJBH je KOHCTaTOBaHO Koja OKO 40% CMPTHO CTpajiaiux y4eCHHKa
caoOpahajaux He3roga. Ha rpadukony 23 npuka3aHa je TucTpuOylrja MpUCyCcTBa XeMOTOpaKkca

npeMa KOJMYMHU KPBH y TPYIHO] TYTIJbH.

KonuuuHa Kpsu

H 10 500 MununTapa KpBu
® 10 1000 MmununuTapa KpBu
i 0 1500 mununutapa KpBu

H peko 1500 MummATapa KpBu

i O0e3 xemMoTOpakca

I'pagpukon 23. /lucmpubyyuja xemomopakca y 00HOCY HA KOJTUYUHY KPBU Y 2PYOHO] Oyn.bu

KOO cMpmHo cmpadanux yuecHuka caoopahajuux neszeooa.

VY Tabemn 33 je mpuKa3zaHO TPHCYCTBO XEMOTOpAaKca KOJ pa3IMUUTHX YYECHUKA
caoOpahajHux He3roga, NMpM dYeMy IIOCTOjH CTaTHCTHYKAa 3HAa4ajHOCT Yy Opojy mpHCycTBa
xeMoTtopakca Mely pasmmumtEM yuecHmumMa (x2=34,73; df=7; p=0,000). Xemoropaxc je
Hajuenthe 3acTyrubeH kox memaxa y 31,6% (65 on ykymHo 206 ciydajesa), (x>=14,23; df=1;
p=0,000) u koa Bo3aya MOTOPHHX Bo3Hma y 25,2% (52 ox yxymHo 206 ciyuajeBa), (x>=8,96;
df=1; p=0,003), a craTrcTHYKa 3HAYAJHOCT je MPHUCYTHA W KOJ CyBO3auya MOTOPHHX BO3WJa Ca

21,4% (44 ox yxymHo 206 ciydajesa), (x>=9,77; df=1; p=0,002).
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YuyecHuk Xemoropakc y’Tect df p YKynHo
JA (%) HE (%) BPETHOCT (%)
Memaun 65 (31,6) | 155 (48,6) 14,23 1 0,000 220
Bo3aun 52 (25,2) | 46 (14,4) 8,96 1 0,003 98
CyBo3auu 44 (21,4) 35(11) 9,77 1 0,002 79
Myrannom 8(3,9) 21 (6,6) 1,269 1 0,260 29
Bunukanctn 9(44) 29 (9,1) 3,48 1 0,062 38
MOTOUHKIHCTH 17 (8,3) 16 (5) 1,71 1 0,191 33
MOTOUMKIMCTA CYyBO3aY 1(0,5) 5(1,6) 0,52 1 0,473 6
TpakTopucrn 10 (4,9) 12 (3,8) 0,15 1 0,699 22
YkynHo 206 (100) | 319 (100) 34,73 7 0,000 525

Tabena 33. Pacnoodena xemomopaxkca K00 CMPHHO CHIPAOAIUX YUECHUKA

caoopahajuux nezzooa.

CraTucTHYKa 3HAYaJHOCT yIPYKEHOCTH XEMOTOpPAKCa M PAa3IMYUTUX IMOBpEAa TPYIHOT

KOIlIa je JeTaJbHO IpuKa3aHa y Tabenu 34.

XemoTopake VYxynno | y’recr | df p
JA HE BPEAHOCT
Ipenomu JA 203 194 397
pedapa HE 3 125 128 94,61 1 0,000
[oBpene JA 179 96 275
TKuBa miyha HE 27 223 250 159,62 1 0,000
[oBpene JA 71 10 81
cpua HE 135 309 444 91,78 1 0,000
Hospene aopre | JA 95 7 102
HE 111 312 423 151,46 | 1 0,000
IHoBpene JA 55 35 90
rpyaHe KH4Me HE 151 284 435 20,70 1 0,000
IMueymoropake | A 85 6 91
HE 121 313 434 132,74 | 1 0,000

Tabena 34. Yopyscenocm xemomopaxkca u paziudumux noepeoa 2pyoHo2 Kouia Koo

CMPMHO cmpaodanux yuecnuka caoopahajuux ne3zooa.
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4.11.7. Hamxup/baBame MNOBpeda TPYJIHOI KOIIA CMPTHO CTPagajuX Y4YeCHHKA

caoOpahajuux He3roaa

[ToBpena Hekor aena rpyAHOr KoOIlla KOJ CMPTHO CTpaJaliuX ydecHUKa caoOpahajHux
Hesrona Ouna je 3actyribeHa kon 408 (77,7%) on ykymuo 525 ydecnuka. On 234 (44,6% on
YKymHO 525 yuYecHWKa) CMPTHO CTpajaiuxX YydYecHUKa caoOpahajHMX He3roma Koju Ccy
Ha/DKUBJbABaIU MoBpeae oapehenn Bpemencku nepuo, kox 163 (69,7%) je youeHO mpHUCYCTBO
MOBpEIe HEKOT JieNa rpyaHor Koia, A0k je on 291 (55,4% on ykynHo 525 ydecHHKa) CMPTHO
CTpajlajiuX yYeCHHKa KOjH Cy yMpJIM Ha JUIy MecTa, 4ak 245 (84,2%) mmano moBpeay HEKOr
nena rpyaHor koma. JleTasbm HaKMBJbaBama IMOBpPEJA TPYAHOT KOIIa CMPTHO CTPaaainx

ydecHuKa caoOpahajHuX He3roja cy npukasanu y tadenu 35.

HapxuBibaBaaun Ympin Ha Ykynno
MOBpe/ie HEKH MepUuoj | JUIYy MecTa (%)
(%) (%)
IoBpene HE 71 (30,3) 46 (15,8) 117 (22,3)
TpyaHor Kkoma | jrA 163 (69,7) 245 (84,2) 408 (77,7)
YkynHo 234 (100) 291 (100) 525 (100)

Tabena 35. Haoycus.wasare nospeoa 2pyoHoz Kouwa CMpHIHO CHPAOAIUX YUeCHUKA

caoopahajnux nezzooa.

VYoueHa je cTaTUCTUYKHU 3HayajHa pa3ivka u3Mely ydecHHKa ca MOBpPEJIOM HEKOr Jerna
IpyJIHOT KoIlla KOju yemhe yMUpy Ha JUIly MECTa, HEro KoJ ydecHHKa caobpahajHux Hesroja

KOj! Ha/UKMBIbaBajy mospene (x°=14,99; df=1; p=0,000).

Ha rpaduxony 24 mpukazaHa je JAeTajbHa pacrlojiena HaKUBJbaBalkha YUYECHHKA
caoOpahajHUX HE3ro/1a HAKOH TIOBPE/Ia TPYIHOT KOIIa ¥ YYECHUKA KOJI KOJHX HHje OUII0 TIOBpeIa

TPYJIHOT KOIIa. YUECHHUIIM ca TOBpeIaMa TpyaHOT Komia ¢y y HajseheM Opojy yMpiu Ha JUILy
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MecTa U y pBHUX 6 4acoBa oJ] moBpehuBama. bpoj cMpTHO cTpajanux ydyeCHHKAa HaKOH MOBpEaa
IPYAHOT KOIlIa jé Y CBUM BPEMEHCKUM Taukama 6uo Behu o1l 6poja CMPTHO CTpaJaiuX yuyecHUKa

KOJI KOjUX HHje OO TOBpea TPYAHOT KOIIa, IITO jeé CTATHCTHUKM 3HadajHo (}°=28,81; df=7;

p=0,000).

300
250
200
150
100
50
0
H:a 706 | 1024 | no72 | no7 | mo14 | mo 30 2141;18
W lqacosa| waca | waca | nama | nama | mama A
MecTa JlaHa
@=gmSCa TOBPEIOM IpyIHOT Komna | 245 54 17 11 33 27 18 3
@i@m0e3 oBpe/e rpyaHor koma | 46 13 7 8 21 7 13 2

I'pagukon 24. Ilpukaz Haox cue.basara CMpmMHO CMPAdaIux yuecHuka caoopahajuux

He3200a ca u 6e3 noepeoa zpyoHoz Koway 00HOCy Ha 8peme.

Pesyntatu noOujeHN aHaIM30M MPHUCYCTBA PA3NIMYUTHX MOBpea TPYJHOT KOIIA Y JBE
rpyrie CMPTHO CTpajayiux y caoOpahajHuM He3romama: OHM KOJU Cy YMHPJIU Ha JIUIY MeCTa U
OHM KOjU Cy Ha/KUBJHABAJIU TTOBPEC OJipeheHn BpeMEHCKH TepUo/I, MMoKa3yjy 3Ha4aj MojeAnHNX
MOBpeJa y HAacTaHKy CMPTHOT HCXOJa Ha JHIly MecTa caoOpahajue Hesrome. CTaTHCTHYKH

3Ha4ajHe MOBpe/ie TPYAHOTr KOIlla IprKa3aHe cy y Tabenu 36.
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IoBpena HamxkuBbaBanm | YMpun Ha 1 p Crude OR
nospesue JIMILY MecTa BPETHOCT (95% CI)
TammnoHnaaa - 6 (100) 3,226 0,027
Packunana cpuaHa Keca 3(17,6) 14 (82,4) 4,090 | 0,043 3,892 (1,105-13,708)
Pa3opune cpua - 39 (100) 29,173 | 0,000
IMoBpeae MEKUX TKMBA a0pTe 12 (11,8) 90 (88,2) 53,515 | 0,000 8,284 (4,404-15,582)
Pynrypa aopre 8 (10,5) 68 (89,5) 40,096 | 0,000 8,614 (4,046-18,339)
JeqHocTpanu mHeyMoTOpaKe 8 (14,8) 46 (85,2) 20,251 | 0,000 5,304 (2,450-11,481)
OGocTpanu NHEYMOTOPAKC 7(18,9) 30 (81,1) 9,515 | 0,002 3,727 (1,606-8,649)
XemoTopake 46 (22,3) 160 (77,7) 66,410 | 0,000 4,992 (3,357-7,421)
Obocrpane narmeunne mayha | 41 (33,6) 81 (66,4) 7,167 | 0,007 1,816 (1,189-2,773)
Od6ocrpanu pacuen miyha 10 (18,2) 45(81,8) 16,145 | 0,000 4,098 (2,017-8,324)
OdbocTpanu npesomu pedapa 114 (36,5) 198 (63,5) 19,293 | 0,000 2,241 (1,571-3,198)
OobocTpanu npejomu pedapa u
IpyaHe KOCTH 57 (32,4) 119 (67,6) | 15,178 | 0,000 2,148 (1,471-3,139)
IIpesom rpyaHe kmume 14 (22,6) 48 (77,4) 12,771 | 0,000 3,104 (1,665-5,786)
Mpesom 1 mim Bue pedpa 161 (40,6) 236 (59,4) 9,980 | 0,002 1,946 (1,300-2,912)

IMoBpena Hekor jeja rpyaHor

Koma 163 (40,0) 245 (60,0) | 14,992 | 0,000 2,320 (1,523-3,533)

IloBpena rpyaHoOr Koua, rjiape

u Tpbyxa 30 (29,1) 73 (70,9) 11,608 | 0,001 2,277 (1,429-3,629)

HoBpena rpyaHor koma u

Tp6yxa 60 (31,9) 128 (68,1) | 18,20 | 0,000 2,277 (1,567-3,309)

Tabena 36. Iloepeoe zpyonoz Kouia u epeme CMpmu CMPHIHO CMPAOAIUX YUECHUKA

caoopahajuux nezzooa.

Kop ydecHuka ko KOjUX je KOHCTaTOBAaHO Pa30peHe U TAMIIOHAAA Cplia, CMPTHU MCXOJ

Jj€ HacTao Ha JIMIy MecTa caobpahajHe He3roje.

Kon ydecHuka caobpahajHux HeE3roaa Koju Cy yMpJd Ha JIMI[y MECTa IMOCT0jao j& BHUIIE
ox 2 myta Behu pusnk 3a Hactanak nospese rpyaaor korra (OR 2,320; 95% CI 1,523-3,533) uin
yIpyKeHe MOoBpe/ie rpyaHor Komia, riase u Tpoyxa (OR 2,277; 95% Cl 1,429-3,629) Hero kox
octayimx ydecHuka. Koja ydecHUKa yMpiiMX Ha JIMIly MecTa BUILE o] 8 myTa je Behu pusuk 3a
nacranak pynrype aopte (OR 8,614; 95% CI 4,046-18,339), a oko 5 myra Behu 3a HacTaHak
naeymoropakca (OR 5,304; 95% CI 2,450-11,481) u xemotopakca (OR 4,992; 95% CI 3,357-
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7,421) Hero KOJ OCTaJMX y4YECHHMKA KOjH Cy HaDKHMBJbABAIM IMOBpeAe oapehieHH BPEMEHCKHU

TIEPHO/I.

4.11.8. [loBpenae rpyaHor Koia y caoopahajuum He3rogama-yKynHo

[ToBpena Hekor neia TpyaHOT KOIla KOJ CMPTHO CTpalaliuX ydecHHKa caoOpahajHux
He3roza Owuia je 3actyrmubeHa koxa 408 (77,7%) ox ykynHo 525 ydecHHKA, IITO j€ CTATHCTHYKU
3Hauajuo (?=44,589; df=1; p=0,000). Kox 241 ox 525 yuecnuka (45,9%) yodeHa je yapyxkeHa
MOBpeJla HEKOr Jejla TPYJHOr Kolla W IiaBe, JOoK je kox 188 yuecnuka (35,8%) mocrojana
yIPYKEHOCT TOBpelia rpyaHOr Koma u TpOyxa. Hajmame je Ouia 3acTyrnsbeHa HoJMTpayma y
K0joj cy Ownu moBpeheHu riaBa, rpyaHu kom u TpOyx (103 yuecHuka winm 19,6%). Oko 3/4
CMPTHO CTpaJlaiuX y4eCHUKa caoOpahajHMX He3roja ca KOHCTaTOBAHOM IOBPEIOM TI'PYAHOT
KoIIa je Mymkor moJyia. CMpTHO CTpaJaiu YYeCHHIN caoOpahajHuX He3roia KoJ KOjuX je IOIILIO0
710 TIOBpEJE HEKOT Jieyia rpyAaHor koma (mpoceyna crapoct 53,8+18,6 roauna) cy crapuju of
yUeCHMKa KOJI KOjuX Huje noBpeheH rpyaHu kou (mpoceyna crapoct 47,6+21,3 ronuna), mro je
CTaTHCTUYKK TOTBpheHo (T Tect=-2,486; p=0,005). IToBpena Hekor jaeia TPYAHOT Kolla je
Hajuyemrhe Omiia MprCyTHA Ko Tpaktopucta y 91% cimydajeBa (20 ox 22), kox Bo3ada y 83% (81
on 98), cyBozaua 'y 80% (63 ox 79), a kox nemaka 'y 78% (172 ox 220). YyecHUIM ca moBpeaoM
HEKOT' Jiela rpynHor koma uemrhe ymupy Ha juiy Mecra (60%), HEro ITO HaKHUBIbABAjy

nospese (40%) mTo je cTaTUCTHYKK 3HauajHO (}°=14,99; df=1; p=0,000).

ITopemehaj nucama 300r cepujcKux mpesioma pebapa Kao jeAWHU Y3pOK CMpPTH Ouo je
npucytan kox 9,1% ydecHuKa, HCKpBapeme 300T TpayMaTCKe PyNType TPYIHOT Jieia aopTe KOA
8% yuecHWKa, JIOK je pa3opeme Cpila eBUACHTHPAHO Koj 2,7% CMPTHO CTpajalinxX yYeCHHKA
caoOpahajHux He3roza. ¥ ciydajeBUMa MOJUTpayMe, KOHKYPEHTHH y3pOLM CMPTH Cy Hajuemrhe
Ouse ynpy)keHe MoBpeze IIaBe U UCKpBapema yciel noBpeaa rpyaHor koma (5,1% yuecHuka);
moBpeJia riaBe U mopemehaj aucama (3,6% ydecHHWKa) WM MPEJIOM BpaTHE KHUME W PyNTypa

aopte (1% yuecHuka).
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4.12. KapakTepucTHKe MOBpeaa TPOyXa CMPTHO CTPAJAJNX YYeCHUKA Y

caoOpahajuum He3rogama

4.12.1. IloBpene jeTpe CMPTHO CTPAAAJIMX YUeCHHKA cao0pahajHux He3roga

[ToBpene jetpe cy koHcTatoBaHe Koa 138 (26,3%) ox 525 cMpTHO cTpajgainx ydyecHUKa
caoOpahajuux Hesroma. Hajuemhe moBpene cy Owmne pasopune jerpe (xonm 77 wim 14,7%
YUECHHKA) U pacuenu jerpe Koju cy Ownu mpucytHu koa 58 (11%) cBux cCMpPTHO cTpajainx
ydecHuka caoOpahajuux Hesroma. CyOkamncynapHH XeMaToMH KOHCTAaTOBaHU Cy KOJ CBera 3
ydecHuka. Jlerasjpan mpuka3 AMCTpUOyLIHje NOBpeda jeTpe CMPTHO CTPIAMX YYSCHUKA

caoOphajHux He3roja je Ha rpadukony 25.

pacIens jerpe
11%

cyOKarcynapHu
XeMaToM
0,6%

pa3opuHa jeTpe
15%

I'pagpuron 25. /lucmpubyyuja nogpeoa jempe cmpmuo cmpaoaiux yuecHuka caoopahajuux

He32o0a.

VY rtabemu 37 je mpuKazaHa YYecTajJocT IOBpeda jeTpe KOJ pa3Iu4uTUX CMPTHO
CTpajlaJiuX ydecHuKa caoOpahajHMX He3rojaa, MpH 4YeMmy IOCTOjU CTaTUCTHYKA 3HAYajHOCT Y

npucycTBy moBpena msmely yuecHuka (x?=21,824; df=7; p=0,003). Kox cyBo3aya MOTOpHHX
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BO3UJIA j€ HajyudecTanja nmoBpena jerpe u usHocu 38% (ox ykymHo 79 cyBo3aua), y OJJHOCY Ha
Ipyre ydecHuke caoOpahajHMX He3roja, IITO je CTATUCTHMUKK 3HauajHo (y°=5,867; df=1;
p=0,015). Kox GuumukimucTa je MOBpeaa jeTpe MpUCYTHA y HajMameM 6pojy (x?=8,211; df=1;

p=0,004), mTo je cTaTUCTHYKY 3HAYajHU]jE Yy OJHOCY Ha OCTAJIC YUECHUKE.

YuecHuk IloBpena jerpe YkynHo
JA (%) | HE (%) (%)

Memanu 51 (23,2) | 169 (76,8) | 220 (100)
Bo3zaun 32(32,7) | 66(67,3) 98 (100)
CygBo3aun 30(38,0) | 49(62,0) 79 (100)
MyTHunu 4 (13,8) 25 (86,2) 29 (100)
BUIHKINCTH 2 (5,3) 36 (94,7) 38 (100)
MOTOUHKINCTH 9 (27,3) 24 (72,7) 33 (100)
MoToUMKJIMCTA CYyBO3a4 3 (50,0) 3 (50,0) 6 (100)

Tpakropucru 7 (31,8) 15 (68,2) 22 (100)
YKynHo 138 (26,3) | 387 (73,7) | 525 (100)

Tabena 37. Pacnoodena noepeoa jempe paznuuumux yuecHuka caoopahajuux

Hnezzooa.

VY 2/3 cnydajeBa kaja je moBpeheHa cie3nHa, mocTojana je yapyxeHa mospene jerpe (o1
106 ciygaja moBpena cie3uHe, y 72 ciydaja je MuCTOBpeMeHo Ouiia moBpehena u jerpa), mro je
CTaTUCTHYKK 3HauvajHo (y°=116,166; df=1; p=0,000). IloBpema OyOpera HCTOBpEMEHO ca
NoBpeioM jeTpe yodeHa je y mpeko 70% (ox 34 cimyuaja moBpena OyOpera, y 25 ciyuaja je
ucToBpeMeHo Omia moBpelieHa m jeTpa), mTO je cTaTUCTMUKM 3HadajHo (}°=39,310; df=1;
p=0,000). CratucTiuku Cy 3HauYajHE W yApY)KEHE MoBpene MokpahHe Oeiinke u jeTpe, Kao U
IpeBa M jeTpe, ITO je JeTajbHO ca pe3yiTaTHMa Y°TecTa NphKa3zaHo y Tabemnm 38. JemmHo

YAPYKCHA NOBpCaa CIa0UHCKOT Jc€j1a KHIMC U jeTpe HI/IjC IoKa3ajia CTaTUCTUUKY 3Ha‘-IajHOCT.
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IloBpena jerpe YkynHo y’reer | df p
JA HE BPEIHOCT
IMospena caesune | JIA | 72 (13,7) 34 (6,5) | 106 (20,2)
HE | 66 (12,6) | 353(67,2) | 419(79,8) | 116,166 | 1 0,000
IMospena oyopera | JIA | 25 (4,8) 9(1,7) 34 (6,5)
HE | 113(21,5) | 378 (72,0) | 491 (93,5) | 39,310 1 0,000
Moepena 6emnke | JIA | 19 (3,6) 10 (1,9) 29 (5,5)
HE | 119(22,7) | 377 (71,8) | 496 (94,5) | 22,286 1 0,000
Mospena upesa | JIA | 54 (10,3) 39 (7,4) 93 (17,7)
HE | 84(16,0) | 348(66,3) | 432(82,3) | 57,930 1 0,000
IMoBpena A 4(0,8) 9(1,7) 13 (2,5)
cnabuncke kmume | HE | 134 (25,5) | 378 (72,0) | 512 (97,5) | 0.003 1 0.958

Tabena 38. Yopyscenocm nospeoa jempe u nogpeda 0Cmanux mpoyutHux op2ana CMpmHo

cmpaodanux yuecnuka caoopahajuux neszcooa

Ananmusupajyhn HaJDKMBJbaBame IOBpEIa, JOKa3aHAa j€ CTAaTUCTHYKA 3HAYajHOCT Yy
NPUCYCTBY NOBpeJa jeTpe W HACTaHKy CMPTHOT MCXO/a Ha JMIy Mecta. Pacmen jerpe je
npucytan kox 45 (77,6%) ydecHuka caoOpahajHHX He3roja KOju Cy YMpJHM Ha JIMIy MecTa
(x*=11,969; df=1; p=0,001), a pu3mK 1a YYeCHHWIH KOjH Cy YMPIM Ha JHIy MecTa 3a100ujy
pactien jerpe je oko 3 myta Behu Hero kox octanux ydecHunka (OR 3,110; 95% CI 1,634-5,917,
p=0,001). Pa3opeme jerpe je Ommno npucytHo kox 61 (79,2%) yuecHuka caoOpahajHux He3roja
KOjH Cy yMpIHu Ha sy mecta (x2=19,562; df=1; p=0,000), a pu3uK 1a yHeCHHIH KOjH CYy YMPIH
Ha JIMIly MECTa UMajy pa3opHHYy jeTpe je Bulile oa 3 myrta Beha Hero koj octanux yuecHuka (OR
3,614; 95% CI 2,022-6,460; p=0,000).
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4.12.2. IloBpene cjie3MHe CMPTHO CTPAJIAJIMX Y4eCHHKA caoOpahajHux He3roga

VY yKynHOM Y30pKy 021 525 CMpTHO CTpaJaliX yuyecHHKa cao0pahajHUX HE3rona, KoJ OKO
20% koHCTaTOBaHa je MoBpeza cie3uHe. PasopuHa ciesune je 6usna npucytHa ko 85 (16% ox
YKYIHO 525 CMPTHO CTpaJajiuX y4eCHHKa) yueCHHKa, a pacuenu kox 21 (4% ox ykymHo 525
CMPTHO CTpaJajiux ydecHHKa). Jluctpulyuuja moBpeaa CiIe3MHEe CMPTHO CTPAJainX YYECHHKA

caoOpaydajHUX HE3roja MpuKa3aHa je Ha rpadukony 26.

4%

H Oe3 moBpene

M pacuenu clie3nHe

M pa3opuHe clIe3UHE

I'pagpukon 26. lucmpudbyyuja noepeoa cnezune cMpmHo cmpaoaniux y4ecHuUKa caodpavajrux

He32o0a.

IToka3zaHo je Ja MOCTOjU CTaTUCTHYKA 3HaYajHOCT y MIPUCYCTBY TOBpeJia Clie3uHe u3Mely

Pa3IMUMTHEX CMPTHO CTPAJAIuX ydecHHKa caoOpahajuux Hesrona (x>=18,388; df=7; p=0,010).

Kon cyBo3aua MoTOpHHX BoO3WiIa je moBpena ciesuHe Hajydemha 31,6% (kox 25 on
yKymHO 79 cyBO3aya je MpHCyTHa MOBpeda CIE3WHE), Y OJHOCY Ha Jpyre Y4YeCHHKE
caoOpahajHUX He3roza, ITO je CTATHCTHYKH 3HauajHo (y°=6,759; df=1; p=0,009). Pacmonena
MOBpE/Ia CIIE3WHE PA3IMUUTHX CMPTHO CTpalaiuX y4ecHUKa caoOpahajHUX He3roza je npuKazaHa

y Tabenu 39.
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Y4yecHuk IloBpena ciaesune YKynHo
JAA (%) | HE (%) (%)

Memanu 33(15,0) | 187 (85,0) | 220 (100)
Bo3zaun 27 (27,6) | 71(72,4) 98 (100)
CyBo3aun 25(31,6) | 54(68,4) 79 (100)
My THUIH 3(10,3) 26 (89,7) 29 (100)
Bunukancru 4 (10,5) 34 (89,5) 38 (100)
MoOTOUHKIHCTH 8 (24,2) 25 (75,8) 33 (100)
MoTouMKIHCTA CYyBO3aY 2 (33,3) 4 (66,7) 6 (100)

TpakTopucru 4 (18,2) 18 (61,8) 22 (100)
Ykynno 106 (20,2) | 419 (79,8) | 525 (100)

Tabena 39. Pacnoodena nospeoa ciezune paziuiumux CMpmHo CmMpaoaiux y4ecHuKa

caoopahajnux neszooa.

Pacrienn crnesune je xoHcTatoBaH Kox 21 CMPTHO cTpajaior ydyecHuKa caoOpahajHmx
He3rona, npu demy je 19 ox 21 (90,5%) ydyecHuka ympiio Ha JIMIly MECTa, INTO je MOKa3ajio
CTaTHCTUYKY 3HAYajHOCT (X2=9,449; df=1; p=0,002).

VYyecHunu caoOpahajHux He3roja ymMpiu Ha JHUIy MECTa MMajy OKo 8 myTa Behu pusmuk
3a HacTaHak paciena ciesuHe Hero octanu ydechuuu (OR 8,103; 95% CIl 1,868-35,154;

p=0,005).

4.12.3. IloBpene 0yOpera, MokpahHe Oemmnke U npeBa CMPTHO CTPAIAJNX YYECHUKA

cao0pahajHux He3roaa

Pagu nakmie ananmse moBpene OyOpera cMoO MocMaTpaid Kao: HarkeunHe OyOpera,
pacuene Oyopera u pasopune OyOpera. [ToBpene OyOpera cy y 1enoM y30pKy of 525 CMpPTHO

CTpajaiux ydecHuka caoopahajuux Hesroma koHcraTtoBane ko 34 (7%) yuecHuka.

88



Hp. XKusana C. CnoBuh, fokropcka nucepranyja

Pasopune OyOpera cy Owie Hajuenihe mpucytHe kon 20 om 525 (3,8%), Harmeuune
oyopera xon 9 ox 525 (1,7%), a pacienu OyOpera cy Owin y HajMambeM Opojy MPUCYTHH KO 5
on 525 (1%) cmptHO cTpaganux ydecHuka caoOpahajux Hesroga. JleTasbHa IUCTPUOYIH]ja
noBpena OyOpera CMpPTHO CTpajajnX ydecHHMKa caoOpahajHMX He3roja MpHKa3aHa je Ha

rpadukony 27.

HaresCYMnMHa
OyOpera
2%

pacuen 0yOpera
1%

pazopune Oyopera
4%

I'paguxon 217. /lucmpudyyuja nogpeda dyopeza cMpmuo cmpaoanux yuecHuka caoopahajuux

He32o0a.

ITpucyctBo noBpena 6yopera KoJ CMpTHO CTpaJajiuX ydecHuka caoOpahajHUX He3rojaa y

OIHOCY Ha BpEME CMPTH, HI/Ije IMMOoKa3ajia CTaTUCTUIKY 3Ha‘lajHOCT.

IToBpene mMokpahHe Oemuke cy y LEIOM y30pKy OJ 525 CMpPTHO CTpajajuX y4eCHHUKa
caoOpahajuux He3ronma koHcraToBaHe kKo 29 (6%) yuecHuka. Hajuenthe je Ouo mpucyTan camo
KpBHHU TO/MUB 3uga Mokpahue Oermke 20 ox 525 (3,8%), mok cy pacuenu 3uma MokpahHe

Oemvke OWIM MPUCYTHU y cBera 9 cirydajeBa.

JletasbHa nuctpuOynuja moBpea MokpahHe OemrMke CMPTHO CTpajaliuX Y4YeCHUKa

caoOpahajHuX He3roja mpukasaHa je Ha rpaukoHy 28.
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KPBHU TIOJJTUB

3una Mokpahae

OelnKe
4%

pacrern 3uga
Mokpahne
Oemmke

2%

TI'pagpuxon 28. /lucmpudyyuja nospeoa moxkpahne deuiuke cMpmuo cmpaoanux yuecHuKa

caoopahajnux neszooa.

[TpucycTBo moBpena MokpahHe Gemmke KOJ CMPTHO CTpaainX ydecHHKa caoOpahajHux

HE3T0/1a y OIHOCY Ha BpeMe CMPTH, HHUje MO0Ka3aja CTAaTUCTUYKY 3HAYajHOCT.

Pagu nakme aHanm3e TmOBpeAe I[peBa CMO TIOCMAaTpalid  Kao: KpBHE TIOJIUBE
ME3eHTEpHjyMa, paciierie Me3eHTEpHjyMa, HaTkheUehe [[PEeBa U PYINITYpe IpeBa. Y LEIOM y30pKy
ol1 525 CMpTHO cTpajaluxX y4yecHHKa caoOpahajHMX He3roja MoBpeJe LpeBa Cy KOHCTATOBAaHE

kox 93 ox 525 (18%) ydecHuka.

Hajuenrhe moBpezne cy Omie nokanm3oBaHe Ha ME3EHTEPHjyMY Y BUIY KPBHHX ITOJUIMBA
kox 58 ox 525 (11%) wiu y Buay pacuiena mesentepujyma kox 31 ox 525 (5.9%) ydecHuka.
HarmeunHne mpeBa W pynType mpeBa cy Owie 3acTyIUbeHE y 3HAaTHO MameM Opojy. Ha
rpadpukony 29 je mpuKazaHa AMCTpUOYLMja TOBpela LpeBa CMPTHO CTpajaliuX Yy4YeCHHUKa

caoOpahajHux He3roa.
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KPBHH MOTH
Me3eHTepHjyMa
11%

ME3EeHTepH]jyMa

pacuern

6% HAarkbEeYMHE
peBa

1%

pynTypa pesa
0,4%

I'pagpukon 29. /lucmpudyyuja nospeda ypesa cMpmHo cmpaoaiux yuecHuKa caoopavajuux

He3200a.

VYuecHuuu caoOpahajHux He3roja ca IHoBperama LipeBa yelrhe yMupy Ha JIMIy MecTa

HETo IITO Ha/PKUBJbABajy MOBpEJIEC (X2=6,344; df=1; p=0,012), a pu3HK da YYECHHIIA KOjU Cy

YMpJIH Ha JIMIy MECTa UMajy TOBpEy LpeBa je oko 2 myTa Behu HEro Koj OCTaanx ydecHHKa

(OR 1,879; 95% CI 1,170-3,018; p=0,009).

VY 3aBUCHOCTH O] BPCT€ CMPTHO CTpaJiajiuX Y4eCHHKa caoOpahajHMX He3roja, moBpese

OyOpera, MokpahHe OelInke U LipeBa HUCY MOKa3alle CTATUCTUYKY 3Ha4ajHOCT.

JleraspHa pacriozienia moBpena O0yopera, MokpahHe OemMke W mMpeBa CMPTHO CTPaaaiux

yuecHHMKa caoOpahajHUX He3roja je nmpukasana y tadenu 40.
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YuecHuk IloBpena IHoBpena IloBpena YKynHo
Oyopera (%) | Oemmke (%) | upena (%)

Memamu 12 (5,5) 12 (5,5) 37 (16,8) 220
Bo3auu 7(7,1) 6 (6,1) 23 (23,5) 98
CyBo3aun 8 (10,1) 6 (7,6) 18 (22,8) 79
MyTHUIH 3(10,3) 1(34) 3(10,3) 29
BuumMKIncTH 1(2,6) 1(2,6) 2(53) 38
MOTOUHKIHCTH 2 (6,1) 1(3,0) 5 (15,2) 33
MOTOUMKIIHCTA CYyBO3aY 1(16,7) 1(16,7) 2 (33,3) 6
Tpakropuctu - 1(4,5) 3(13,6) 22
YkynHo 34 (6,5) 29 (5,5) 93 (17,7) 525

Tabena 40. Pacnoodena nospeoa dyopeza, mokpahue deuwiuxe u upeea paznuuumux

CMPMHO CIMPAdAIUX yuecHuka caoopahajuux neszooa.

4.12.4. HapzkuB/baBame NMoBpeaa TpOyxa CMPTHO CTPAaJauX y4ecHUKa cao0pahajuux

He3roaa

[ToBpena Hekor TpOyIIHOT OpraHa KOJI CMPTHO CTpajajinuxX ydecHHKa caoOpahajHux
He3roja Owmna je 3actymbena koa 201 ox 525 (38,3%) yuecnuka caobpahajuux Hesroma. Ox 201
ydecHHKa caoOpahajHux He3roja ca moBpeaoM TpOyxa, 65 (32,3% ox 201) yuecHuka je
Ha/DKUBJbABANIO MOBpeae onapeleHn BpemeHcku nepuon, 1ok je 136 (67,7% ox 201) ydecHuka

YMpJIO Ha JIMIy MecTa caoOpahajHe He3roe.

Ha rpadpuxony 30 mpukazana je jgeTasbHa pacrojeia HaKHBJbaBakha yUECHHKA
caoOpahajHuX He3roja HAKOH TOBpena TpOyxXa W yYEeCHHKa KOJI KOJUX HHje OWiio ToBpena
TpOyxa. YUecHHUIM ca moBpenama Hekor nena TpOyxa cy y HajseheMm Opojy yMmpiu Ha JIUIY
MecTa U y TIpBUX 6 uacoBa oj ToBpehuBama, IITO je cTaTMCTHYKK 3HadajHo (x°=18,934; df=1;

p=0,000).
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180

160

140
120

100

80

60

40

20

many | no6 | no24 | o072 | mo7 | nol4 | mo30 AYIKe

ox 30
MecTa | yacoBa | yaca yaca naHa | gaHa | JaHa ana

@y qeCHUIM ca TToBpeaoM TpOyxa| 136 29 12 2 10 6 6 0

@i ygecauiy 0e3 mospeae Tpoyxa | 155 38 12 17 44 28 25 5

I'pagpukon 30. Ilpuka3z naoxcuevasara cCMpmHo cmpaoanux yuecHuka caoopahajuux

He3200a ca u 6e3 nospeda mpoyxay 00HOCY HA epeme.

4.12.5. IloBpene TpOyxa y caodpahajHum He3rogama-yKyImnHo

[ToBpena Hekor TpPOYHIHOT OpraHa KOJ CMPTHO CTpaJaluX ydecHuKa caoOpahajHumx
He3roza Ouia je 3actymsbeHa kox 201 ox 525 (38,3%) yuecHuka (X2:28,817; df=1; p=0,000).
Kon 188 yuecHuka (35,8%) youeHa je yapykeHa MOBpea HEKOT Jiefia TpyIHOT Kolna u TpOyxa,
1ok je kox 111 yuecnuka (21%) mocrojana yapy>KeHOCT MoBpea riase U Tpoyxa. Hajmame je
Owmta 3acTynJbe€Ha MOJUTpayMa y K0joj cy Omnm moBpehenu riasa, rpyaHu kom u tpoyx (103
ydyecHuka wm 19,6%). Oko 3/4 cMpTHO cTpajganux yudecHHWKa caoOpahajHux He3roma ca
KOHCTAaTOBaHOM TOBpeIoM TpOyXa je MyIIKor rnosia. CMpPTHO CTpajaiu y4ecHUIM caoObpahajHux
He3rojia KoJ KOjuX je JIONUIo 0 moBpeae TpOyxa (mpoceuHa ctapoct 48,6+19,2 roauna) cy
mirah 01 ydecHHKa Koj Kojux Huje moBpeher TpOyx (mpoceuna crapoct 54,8+19,1 roauna),

ITO je ctatucTuyku norepheno (T Tect=3,647; p=0,000).
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Hajuemnihe je moBpena tpOyxa Ouna mpucyTHa kox cyBo3ada 49,4% (39 je umaino nmoBpexy
0J1 YKyIiHO 79 cyBo3aua) u Bo3ada MOTOpHUX Bo3mia 44,9% (44 je umaso moBpeay o1 yKymHo 98

CyBO3aua).

YdyecHunn ca moBpenoM TpOyxa uemthe ymupy Ha juimy Mmecta (67,7%), Hero mro

Ha/KHBIbaBajy mospere (32,3%) mTo je cratuctuuku notepheno (x°=18,934; df=1; p=0,000).
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5. TACKYCHJA

5.1. [emorpadgcke  KapaKTepuCTHKe CMPTHO  CTpajajux Yy

caoOpahajuum He3roga

[Ipema nonanuma Ciyx0e 3a CyICcKy MEIUIMHY M TOKCHKoyorujy KnuHuukor neHrpa
KparyjeBar, om ykymHOo 1366  CcyACKOMEOWUIIMHCKUMX  oOaykmmja  ypaheHmx y
mecHaecroroauimeM nepuoay ox 2001. rogune mo 2016. y 38,4% o0aykoBaHHX CiTydajeBa
CMpPTHHU HCXOJ je Ouo mocneauna caoOpahajHux He3roga. Y mocieame uetupu roaune (2013-
2016. ron) 6poj 0OIyKOBAaHUX Y IEMHU j€ 3HATHO CMAamEH, IITO je Pe3yJITOBAIO MPUBUIHUM
noBehameM o0nmyknuja ycmphermx y caoOpahajy. OBu mojamu y CcKIagy cy ca JApyruMm
eMHJIEMHOJIOIIKIM, ayTOICHjCKUM CTyAHjaMa y Kojuma je oko 30-40% o0aykoBaHMX, CMPTHO
cTpanano y caodpahajuum nesromama’>3e,

Jlemorpadcku mojany Haiie CTyAMje Cy MOKa3ald Ja je 3HaTHO Behu Opoj CMpPTHO
CTpaJajiux ydecHUKa caoOpahajHMX He3roja MYIIKOI II0jla, ca OJHOCOM H3Mely moisioBa
npuomkHo 3:1. lomuHanTHO Behu Opoj Mylikapaiia ce OJHOCH Kako Ha yKymnaH Opoj CMPTHO
cTpajaiux y caoOpahajHUM He3rojgama, Tako M Ha pa3iIMyuuTe Kareropuje ydecHuka. CIndHU
pesynraTu cy objaBbeHH y cTyaujama crpoBeneHuM y Hemaukoj®’, Mahapckoj®®, Maauju® u
Typckoj®®, y kojuma cy Mymkapuu 4ueHHmE oko 70-85% CMpPTHO CTpajaanmx y4ecHHKa Y
caobpahajaum He3rogama. [Ipema Hammm pesynratuma ydecHUIIM o0Oa moja cy Hajuenthe
CMPTHO CTpajaiu y caoOpahajHMM He3rojaMa y CBOjCTBY IelIaKa.

IIpema pesynraTuma Jpyrux cTylIuja HaBOJM C€ Ja j€ HajBUIIE CMPTHO CTpajalux y
caoOpahajrum Hesrogama y crapocHoj rpymu on 20-40 rommaa’l*%42. Hajehm 6poj cMpTHO
CTpalanuxX y HaIlloj CTyauju Ouo je crapuju ox 65 romuHa. OBO Hecjarame ca pesyiTaTuma
MOjeIMHUX CTyIWja ce o0jalimaBa BEIMKAM YAEIOM Teliaka y YKymHOM Opojy CMpTHO
CTpajlajiuX YYeCHUKA, KOJU CY Y3 TPAKTOPUCTE OMIIM HajCTapUjU YUYECHHUIIH.

Ca npoceunom crapoihy npeko 61 roauHy, TPaKTOPUCTH Cy OUITU HajCTapUjH, IITO je Y

CKJIaJly ca pe3yJTaTuMa ocTaluX ucTpakupama. Ctyauja cuposeaena y [lopryrany je yrBpauia
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Jla Cy BO3a4d TPAKTOpa Kao y4ecHUIM caoOpahajHuX He3roaa OmiM y crapocHoj rpymu ox 60 mo
70 ronuna®, a y IlIBesnckoj je BuIe ox MONOBMHE cTapHje ox 55 rogmua*. Hajmmahu cMpTHO
CTpajalii ydecHUIM caoOpahajHux He3romga cy OWIM MOTOIMKIUCTH (BO3aud W CyBO3aud
MOTOIIMKJIa) ¥ BO3auyd MOTOpHHX Bo3wia (HajBehu Opoj je y rpymm ox 35-45 roauna), mITO
oOyxBaTa paJHO CIOCOOHO CTAaHOBHHMIITBO KOj€ j€ CBaKOJHEBHO aKTHBHO Yy caoOpahajy.
HaBezieHn pe3ysiTaTH Cy CIIMYHH PE3ylTaTHMa 06jaB/beHHM y ApyruM cTymujama >4’ JKene
CMpPTHO cTpanaie y caoOpahajuuM He3romama cy Owie crapuje o] MyIIKapaia, MmTo je Y
KOPENAINjH ca pe3yaTaTuMa 00jaB/beHNM Y CIMYHOj CTYIHjH™.

Hajsehu Opoj caoOpahajHux He3roja ca CMPTHUM HMCXOJIOM MpEMa HallUM pe3yiTaThMa
ce oqurpao y cenemOpy, a HajMamwH 0poj y Mapty. CliMyHM pe3ynraTH cy 00jaB/beHU Yy IPYIUM

cTyaujama, rae je Hajehu 6poj caoOpahajHux Hesroma 3abenexeH y JeTEHHM Mecenuma >0,

Kaja je WHTeH3uTeT caoOpahaja u Hajeehm, a HajmMamu y 3uMckuM Mecenumall 4849,
MoromuknucTi Hajuemhe cTpajgajy y mepuosy jyi - okTo6ap™, mTo ce o0jalmaBa MOrOIHIM
BPEMEHCKUM YCJIOBHMA 33 BOXKIbY. Y Cly4ajy TpakTopucTa HajBeha 3acTyribeHOCT Omia je of
Maja 70 centemMOpa, Tj. Y jeKy IOJBONPUBPEIHUX PajoBa, IMTO j¢ MOTBpheHO M y ApyruM
cTyanjamal.

3a pa3nuKy of IpYruX CTyJMja Koje cy YTBpAMIEe Aa ¢y caoOpahajHe He3ro/ie ca CMpTHUM
MCXO0JIOM Hajuemihe y JaHWMa BUKCH]IA KO Pe3yJITaT KOH3YMHpamba alKoXoJja WIH HEKUX JPyTuX

3839y mamoj crymuju je

HEJ03BOJHEHUX CYIICTAHIM O] CTpaHe Milahux ydecHuka y caoOpahajy
MOKa3aHO Jia Cy ce OBakBe caoOpahajHe He3roie Hajuenrhe gorahasie METKOM M cpeloM. 3a
MIOHE/IEJbAK j€ y MHOTUM CTyAMjaMa, yKJbydyjyhM W Haimly, NOKa3aHO Ja je Haj0e30eTHuju
nan®®®2, OpakBu mofamM ce MOTY 00jaCHUTH UME,EHHIIOM Ja je TeTak TOCHeNH PajHH JaH,
MOYETaK BUKEH/A, YUCCHUIM Cy ONMYIITEHHJU y BOKIM W HEONPE3HHUjH, IITO je MPEIyCiIoB 3a
rpelKe.

HajBynHepaOuinHMju ydyecHMLM Yy Hamoj cTyauju cy Owmm nemamu (42%). Panuje
CIpOBEJIEHa MCTPaXKMBama y CBETy Cy IOKaszajna Ja rnemanud yuHe 45% CMpTHO cTpajgaiux
y4ecHUKa y ciabo pa3BHjeHHM 3eMibama, 29% y cpenme pa3BujeHHMM U oko 18% y mo6po

3753 OpakBuM TIOmAaIM pe3ynTaT Cy. HajMame 3amTHhEHOCTH TIemaKa,

pa3BUjEHUM 3eMJbaMa
JMPEKTHOT KOHTAaKTa ca OCTaJUM y4ecHHUIIMMa y caoOpahajy, Koju Mmocedyjy BEIHKYy Op3uHy,
Macy u eHeprujy. Jonatau orexaBajyhu ¢akTop je HepocTaTak MelIauykux crasa, 300r 4era cy

Memanyd MpUMOpaHu Jla KOPUCTE KOJIOBO3 KOJH j€ Y TMOJeIUHUM JCOHHIIaMa HEOCBETJbEH, IITO
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CTBapa BEJIMKH MPOOJIeM Bo3aunMa MOTOPHHX BO3WJIA Jla Ha BpeMe youe TelaKe U ojpearyjy Ha
npaeu HaunH''. Ca npoceunom crapomhy npeko 60 roxuHa (Hajsehn 6poj je y Tpymnu cTapujux
ol 65 roauHa), nemanwy crnanajy mehy Hajcrapuje yuecHuke. OBH pe3yiTaTu Cy Y KOpelnauju ca
pesyinratumMa JpYyTHX CTyIWja, a MOTY c€ O0jaCHHTH pa3lio3uMa KOjeé HOCH CTapoCT: TEXe
youaBame€ OITACHOCTH, CIIOpHje pearoBame, AeMeHIMja, Moryha omrehema BuUIa W/WIH
cyxa®®®4% OnopaBak HakoH MOBpese CTapHjuX y4ECHHKA je Takohe Texu Hero kon miahux
YUECHHKA, jep MCTe MOBpPe/e KO MIAJUX U CTAPUX HE OCTaBIbajy HCTe mocemuie’ .

VY Haoj CTyJHju HEIITO BHILIE OJ1 MOJIOBHHE YYECHHKA je YMPJIO Ha JIMIly MecTa WiIH Ha
nyTy 10 ojaroBapajyhe 3apaBCTBEHE YyCTaHOBE, JOK Cy OCTalM YYECHUIM HAaJHKUBIbABAIH
noBpeze oxapehenn BpemeHcku nepuon. To je y cariacHOCTH ca MyOJIMKBaHUM MOJAlMMa
MOjeIMHUX CTYHja, Koje ¢y Toka3aie 1a oko 50% ydecHuka yMupe Ha JIMIy MeCTa WA Ha MyTY
710 37paBCTBEHE ycTaHOBE =, V juTepaTypy ce MOMHEbY M CTyAuje y KOjUMa je CMPTHOCT Ha
nuiy Mecta caobpahajuux Hesrona oko 65%°>%7, anu u cryauje rae je camo 20% CMPTHOCT Ha
nuiy Mecta®. OJ BEIMKOr 3Hayaja 3a HaKMBIbaBa-€ MOBPEIA je MECTO HAacTaHKA caobpahajHe
HE3rojie, Ma je Tako y ypOaHUM J[enoBuMa, I7e jeé MOryhHOCT TpaHCmopTa W 30pHmbaBamba
noBpeheHnx Op3a, MPOIEHAT YYECHWKA KOjU YMHUPY Ha JIMI[y MECTa MamH, JIOK je Y PYpaTHUM
3HAaTHO BUINM, 300T Ay>Xer BpeMeHa MOTPeOHOI eKuIama 3a J0JIa3ak Ha MecTo caoOpahajHuX
He3rofla M TPaHCIOPT y OJAroBapajyhy 31paBcTBeHY ycTaHOBY. OpraHuszaiyoHa CTPYKTypa
ciry’)kOe 3a TpeBo3 MoBpeheHNX, TeXHUYKAa ONPEMJBEHOCT BO3MJIA, KA0 M JOCTYITHOCT BO3WIIA
Takohe Mory 00jaCHUTH pa3iiiKe y MPETXOIHO HABEIEHUM pe3yITaThMa.

Hamm pesynTaté ykasyjy Ja Cy y4YECHHIM KOjU Cy YMpJIM Ha JHIy MecTa miahu y
OJTHOCY Ha OHE KOjHU CYy Ha/DKMBJbABAIM MOBpene. Y IpylH yYeCHHMKa KOjU y YMpJIM Ha JIUIY
MecTa Hajla3e Ce YIJIaBHOM BO3a4d MOTOPHUX BO3WJIA M MOTOIMKIWCTH, KOJH Cy CKJIOHHjH
pU3UYHOM IMOHalIaky y caoOpahajy (HemomToBame caoOpahajHux mnpomuca, Op3a BOXHba,
HeaJleKBaTHa 3allITUTHA ONpeMa, 3JI0yNnoTpeda ajJKoXoja W/WIIM MCHUXOAKTHBHUX CYIICTAHIH) U
3a00Mjajy 3HaTHO TeXKe MOBpeAe, IITO je y KOopelaluju ca MmojaluMa M3 APYTuX CIUYHUX
cTynuja®®. BumuKIMCTH crazajy y KaTeropujy ydecHHMKa Koju demrhe HaIKUBJbaBajy MOBPETE,
LITO c€ MOXK€ 00jaCHUTU AUCTPUOYLIjOM U TEKUHOM MOBpeAa Koje cy Hajuemihe JoKaln30BaHe
y Tpeleny Kapiulle U JOWmUX eKCTpeMHuTeTa, a pelie 3axBaTajy BHUTalHE OpraHe, IITO Ce

noTBplyje pe3ynTaTHMa ApYruX HCTpaxuBama’™®’ .
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5.2. AJKOX0J1 Ka0 AKUUAEHTOTeHH (PAKTOP CMPTHO CTPaAgaIuX Yy

caoOpahajuum He3rogama

[Momanm w3 Hamie cTyaMje yKa3yjy Ha MO3HTHUBHY alIKOXOJeMHUjy Koa 24% CBHUX CMPTHO
CTpajaiux ydecHHKa caoOpahajHux Hesrona, ogHOCHO Koxa 33% TtectupaHux ydecHuka. Kop
onpeheHor 6poja CMPTHO CTpajaliux ydyecHHWKa caoOpahajHMX HE3roja, KOju Cy Ha[KHUBJbABAIH
MOBpeIe Ayke 01 24 gaca, aKkoxoyieMuja Huje paleHa.

C o03upom Ha unmeHUIly na 148 (28%) ydecHHWKa HHje TECTHPAHO HA AJTKOXOJ 300T
Ha/PKUBJbaBamba IMOBpeAa M OONHUYKOT Jieuela Koje je Tpajasio ayxe on 24 cata, Opoj
AJIKOXOJIMCAHUX YYECHHKA MOro je Outu u Behu ox HaBeneHor. Hamme, 300rT Ha/KMBIbaBamba U
030MJFHOCTH TOBpPEAa M XUTHOCTH (peaHUMallMje U cTaduIu3anuje noBpeheHnx) y3umame KpBu
32 XEMHjCKO-TOKCHKOJIOIIKY aHaJIW3y Ha TPHUCYCTBO ajKoXojla, 4ecTto Huje Moryhe. VY
cuTyaljaMa Kajaa je ocoda Ha/DKMBIbaBajia moBpeay kpahe ox 24 caTa, KO KOje IIOCTMOPTAIHO
HHje YCTAaHOBJBCH AJKOXOJI y KPBH, IIOCTOjH TEOPHjCcKa MOTYNHOCT 12 je y BpeMe OJIUrpaBamba
caoOpahajHux He3roja IMOCTOjaJI0 CTambe AQJIKOXOJIMCAHOCTH, a Ja jeé TOKOM Iepuojaa
Ha/DKUBJbaBamba JOILIO 0 TMOTIYHE eTMMHHAIN]E aTKOX0Ja U3 KPBH.

Mymikapana je OWiIo CTaTUCTUYKM 3HA4YajHO BHINE, ca CTATHMCTUYKH 3HA4ajHUjOM
cpeAmoM BpeaHolhy ankoxosiaeMmuje. Y CIMYHUM CTyMjamMa, MyIIKaply ¢y Takohe 6pojHuju, ca
Behom cpenmom Bpennomhy ankoxonemuje’®®®, OBakBu pesynTaTh ce JOHEKIE MOTY 00jaCHHTH
YHBLEHUIIOM J[a j€ COIMO-KYJITYPOJIOIIKH 00pa3all y Hamioj 3¢MJbH TPaTUIMOHATHO BE3aH 3a
KOH3yMallijy aJKOXOJHMX NMuha, MOroToBO ECTOKUX Nuha, jep cy oHa HajaocTynHuja. OBO je
HApoOuUTO pacnpocTpameHo Mmehy mimahum ocobama MyIIKOr moja. Y Halloj CTyAHJU CBaKH
Tpehu BO3a4 MOTOPHOT BO3WJIA WJIM MOTOILMKJIA OWO je TMOJ JCJCTBOM ajKoxojia. Y CIWYHO]
ayTOICHUjCKO] cTyauju crupoBenenoj y Ilkorckoj, oko 20% Bo3aya MOTOPHHUX BO3WJIA H
MOTOIMKINCTA UMAIIO j€ TIO3UTHBHY ankoxonemujy™.

Hajsehu Opoj ocoba ca HEIO3BOJLEHOM aTKOXOJIEMHjOM Yy HAIlO] CTyAHju OWO je y
cTapocHo] Tpynu oa 15-35 roawHa >XMBOTA. 3a pa3MKy OJf HAIIMX PE3yiTara, y CIMYHUM

cryamjama cripoenieHnx y Ecrornju®, Cao IMaony® u Adprun®® yrepheno je na je najsehn
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Opoj aKOXOJIMCAaHMX CTAapocTH oxa 35-45 roawnHa. 3moymorpeba ankoxosia HApPOYUTO je
JOMUHAHTHA KOJ aJI0JIeCIICHaTa, a ako Ce J0Ja W YUICHHIA Jla Cy TO YIJIAaBHOM MIIAJU H
HEHCKYCHH BO3a4yH, MOKE ce 00jaCHUTH 3aIITO Ccy uecTe caoOpahajHe He3roJie y OBOM >KHUBOTHOM
n00y. CiouuHU pe3yiTaTH Cy IMOKa3aHH y CTynuju crupoBeneHoj y CjenumeHuM AMEpUYKHM
Jp>xaBama y K0joj je yrBpheHo ma je Hajuemha 370ymoTpeda ajKkoxoJia yOueHa y CTapOCHO)]
rpynu ox 21-34 ronuHe xuBoTa®?.

Hajume caobpahajuux He3roga y KojuMa Cy YYeCTBOBaJia alKOXOJHMCAHA JIHIA
3abenexeH je HemesboM. OBaKBH PE3yJNITaTH Ce MOTY 00jaCHUTH TPEHIOM KOH3yMaIlHj€ aTK0X0JIa
y naHuMa Bukenjal00364,

HajBuie ankoxosiucaHuX y4yecHHKa OmIo je y cramy Jjakor nujanctBa (1-1,5%o) u y
npurutoM cramy (0,5-1%o). OBakBH momany Cy pe3ysiTaT HEKPUTHYHOCTH 0co0a y MPHUITHTOM
CTalby M y CTamy JIaKOT IMHJaHCTBA KOJH TaJa IOCTajy IMyHH CaMOINOY3/ama, XpaOpuju u
OJIBAKHH]jH, A JIAKO JIOHOCE MOTPEIIHe OIyKe (yINpaBibatbeé MOTOPHHUM BO3WJIOM U CIIHMYHO).
HenomroBame caobpahajuux mpomuca, Opxka BoXmba, 0axato moHamame u pehe xopuirtheme
3aITUTHUX CpeacTaBa (mojac, Kamwra 3a MOTOIMKIUCTE W CIUYHO), noBehaBajy pu3uk 3a
HacTaHak caoOpahajHuUX He3roAa W TEMIKMX MOCIEANIa 10 3ApaBibe. JlogaTHu GakTopu pU3HKa
cy oumrehewe BUAa, ciayxa W mopeMehaj MpocTOpHE OpjeHTalMje, HapouUTO y CHUTyalujama
HohHe BoKme?223:25,

Hajmame yuecHuka caoOpahajHux He3ro/a Koju Cy CMPTHO CTpaJiajiu je OMo y CTaaujymy

npenuTocTH (3-4%o0), KOja Mopa3yMeBa CTame MOTIYHE Je30pjeHTanje, KoHpy3uje u Kome>,

5.3. ¥Y3pok cMpTH yyecHuka cao0Opahajuux He3roaa

[Ipema pesynraruma Haiie CTyAHje TOBpeAa IJIaBe C€ HM3[Baja KAao Hajuemnu y3pokK
CMpTH, Ouno cunrynapan (45%) wium y KOMOMHAIMjH ca APYTUM Y3pOIMMa Kao IITO Cy
uckpBapeme (5%) n nopemehaj nucama (4%). IloBpena rnase je Bojehu y3poK CMpPTH CKOpO
CBUX YyuYecHHMKa caoOpahajHMX He3roJa, ca H3y3eTKOM CyBO3aya MOTOPHHMX BO3WJIa U
Tpaktopucta. Koa BuIie o7 mojIOBUHE TelIaka, y3poK CMPTH je Ouiia moBpeaa riiase, IMTo je y
Kopenanuju ca pesynratuma apyrux crynuja®> 84 Tlospene y caobpahajy umajy ompehene

CHeL[I/I(pI/I‘-IHOCTI/I npeMa BpPCTH NOBpCAa MW CKCTCH3UTCTY, IITO CC O6j8.]l[H>8.BEl JACJIOBAEKCM
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OTpOMHE KHMHETHUKE eHEepruje Kojy Telo IpuMa y cyaapumaZ

. IloBpema Tema Hacraje
ariCoOPIIIIUjOM CIOJhAIIE CHIIE YCIIEH yAapa, aklelepaludje Wid Jenelepanyje, mpu 4eMy Teino
TEXU J1a 3aJp K IPBOOUTHH TI0N0Kaj U 6p3uHy®. T'naBa je MCTypeHH M HOKPETHH JIe0 Tena, a
KOJ TMelIaka W YYECHHWKAa YyHyTap BO3WJIA M pENAaTHBHO He3alITHheHW 1neo Tena. Y TOKy
caoOpahajHux He3roja KOJ pa3IMYUTHX YYCCHHUKA IIOBpele IJIaBe MOry HactaTH: y dasu
Ha0anuBama Ha BO3WJIO, NIPU MMajJy Ha KOJIOBO3, Y TOKY IpErakema, yAapoM y JeJIOBE YHyTap
BO3WJIA, PUTHCKOM I10jeIMHUX JEJI0Ba BO3UIIA U CIUYHO.

VY rpynu y4ecHHKa KOjy Cy yMPJIH Ha JUIly MecTa caoOpahajHuX He3roga v y TPyIH OHUX
KOjU Cy HaJDKUBJbABAIU TMOBpEZC OApel)eHr BPEeMEHCKH mepuoll, Bojehu y3pok cMpTu je Ouiia
noBpea riaase. [Ipema pesynratuma CIMYHE CTyauje crpoBeieHe y MpaHy, KOJ yueCHHKA KOjH
Cy YMpJI Ha JIMIly MECTa TIOBpe/a TiaBe je Ouna y3pok y 67% cirydajeBa, 0K je KOJ OHUX KOjU
CY HaJDKWBJbABAIM TIOBpEJEC HEKHM BPEMEHCKH IEPHOJ, MOBpeAa TiaBe Ouia y3pOK y HEIITO
MameM MPOLEHTY, y 54% cryuajeBa’®.

Kox oko 16% cMpTHO cTpamanux ydecHHKa caoOpahajHMX He3roja y TMepHOAy
Ha/PKHUBJhaBarba MOBpE/a MOjaBUIIe Cy ce KOMIUIUKAIH]e, Koje ¢y Y 9% HemocpenHo yTuiaie Ha
HacTaHaK CMpPTHOT ucxoxa. Hajuemrha kxomrmmkamnuja Owia je 3anasberme mayha, ca Hajsehom
WHIUACHIIOM JI0 YeTPHAECT JaHa HakKOoH MmoBpehuBama, MTO ce ofjalimaBa JyTUM CTaTUYHUM
nexxehuM nosoxajeM noBpeheHux. YuecHUIM KO KOJUX Cy Y Nepuoly Ha)KUBJbaBama MOBpea
HacTaje KOMIUIMKaIMje ¢y y BehuHu ciydajeBa Oumse crapuje ocobe mymkor moja. OBakBu
pe3yaTaTh Cy y CKJIQAy Ca XOJAaHJCKOM CTYIHjOM Y CMHUCIY CTapOCHE W IOJIHE AUCTpHOyIHje, a
KOjJOM je Takohe yTBpheHO Ja je HajydecTaiuja KOMIUIMKallMja PECHUpPATOPHU 3acToj ca

dpexBerIIOM 01 0KO 6%°.

5.4. TloBpeae rjaBe CMPTHO CTPajaJUX YYecHHKa caoOpahajuux

He3roaa

[loBpene rnaBe mpencTaBibajy BEJIMKH 3APAaBCTBEHH M COLIMOEKOHOMCKH IpOOIieM,
HApOUYUTO MOCIEABUX TOANHA, C 003UPOM Ha EMUJAEMUIIOINIKE pa3Mepe Koje IMOBPee OBE peruje
uMajy y caobpahajuum Hesromama®’ %, JlutepaTypuu momamu Koju ce ofHOCE HA MOBPE/E ITIaBe

CMpPTHO CTpajaiux y caoOpahajHUM He3rojama HaBOJ€ Ja je MPOIEHTyallHa 3aCTyNJbEHOCT

100



Hp. Kusana C. CnoBuh, fokTopcKa aqucepranuja

nctux ox 60%% 10 oko 70%2°. V Hamioj cTyauju Ha APYyroM MECTY IO YYecTaJOCTH, OJMax
HAaKOH TOBpEeAa TPYAHOT KOllla, Hajla3uie Cy ce MOBpeZe IJaBe, Koje Cy Omiie 3acTyIJbeHEe KOJ
OKO JBe TpehunHe CMpTHO cTpajaiux ydecHuka caoOpahajuux nHesrozga. [loBpezae riase cy yecto
yIpYyXKeHe, Ta je OKO MOJIOBMHA HAIIMX yYECHHKAa MMaja yAPYXKEeHY HMOBpeay TPYIHOT Kolla H
r7laBe, a CBAKM IIETH y4YECHUK caoOpahajHMX He3roja MMao je YAPYXKEHY HOBpedy IJaBe U
TpOyXa WK yIpy>KeHy HOBpedy IJIaBe, TPYAHOT Koma ¥ TpOyxa. Y CIMYHUM CTyJHjaMa y CBETY
HABOJHM C€ Jia Cy HajydecTaliije MOBpele IPyJHOT KOIla, 3aTUM CJelie MOBpee TiaBe Koje Ccy
3aCTYIJbEHE KOJ OKO TOJIOBMHE YydecHHKa caoOpahajHux He3roma, JAOK Cy moBpeae TpOyxa
Hajpehe 3actymubene®® !, Takohe ce HaBoaM na cy moBpesde IiaBe M TPYJHOT Kolla Hajuemrhe
yIpy/KeHe U Kao TaKBe y BEIMKOM Opojy cilydajeBa KOHKYPEHTHH y3pOIu cMpTH® /2,

[Ipema HammM pe3ynataTuMa OKO 75% ydecHUKa ca MOBPEIOM IJIaBe OMIIO j& MYIIKOT
mojia, MTO je y CKJIAy ca MPOLEHTYyaJIHOM 3aCTYIJb€HOIIhy MyIIKapama y LeJIoM Y30pKy, a
ydecHUIM caoOpahajHux He3roja KoJ KOjUX je JOMUIO J0 IHOBpEIe INIaBe Cy ca MPOCCYHOM
ctapoihy oko 50 roguHa, miahu ol yuecHUKa KOJ KOjUX HHje nmoBpeheHa riasa.

VY HaIoj CTyIHju je IOBpe/a IIaBe U BpaTa Kao jeIMHU y3POK CMPTH OWjia MPUCYTHA KOJI
CKOpO TOJIOBHHE yYECHUKA, JIOK j€ Ka0 KOHKYPSHTHH y3pOK Owmia 3actymibeHa y oko 10%
cllyyajeBa CMPTHO CTpajaiux y caoOpahajuum Hesrojama. IlocmarpaHo npema pazauuuTHM
KaTreropujamMma CMpPTHO CTpaJaliuX ydecHHMKa caoOpahajHHX He3roja, moBpena riaBe je Ouna
Bojziehu y3pok cMmptu ca Buie o 50% 3acTyIJbe€HOCTH KOJ Telaka, MyTHUKA, MOTOIIUKIIUCTA U
ourukiucTa. M3y3erak cy Bo3aud MOTOPHHMX BO3HJIA, CYBO3aud U BO3a4H TPAKTOpa, KOJ KOJUX Je
NoBpe/ia TiaBe Ouila y 3HATHO MameM IPOLEHTY Y3pOoK cMpTu. PaHuje crnpoBeneHe cTyxje
HaBOJE JIa Cy MOBPeJie IJIaBe Kao y3poK CMpTHU 3acTymibeHe koa 50%% mo 65%* memaxka, oko
50% wmoromukmucta®>”® n kox 50%°%° mo 73%* Boszaya MOTOpPHHMX BO3MJIA, IITO HE3HATHO
OJICTyHIIa O] pe3yJrara Haime cTyauje. Hamm pasynraTé ce JOHEKIe Claxy M ca pe3ysiTaTuMa
cTyauje cupoBeaeHe y Mahapckoj, rae cy nemany, OMIUKIUCTA U MOTOLMKIUCTH CBPCTAHU Y
rpyny He3zamTWheHHX ydecHHMKa caoOpahajHUX He3roja, KOoJ KOjUX Cy NOBpeje IiaBe Ouie y
UenuHU vemrhe 3acTymubeHe, 3a pas3iuKy O]l 3alUTMhEeHHMX YYecHHKa Tj BO3ada, CyBo3ada U
nytaEKa>. Behn Gpoj moBpenma TiaBe Ko IyTHHKA HA 3aHeM CENMINTY pe3ynTar je peher
Kopumihema 3alITUTHUX ToOjaceBa, IITO mNoBehaBa MoryhHocT TymOama MO ayTOMOOWIY H

WICIIa/laka M3 UCTOT y TOKy caobpahajuux Hesrona' .
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[Ipema suTepaTypHUM MOJAIMMA 3aCTYIJBEHOCT TpeoMa KOCTH]Y J00ame KOJ CMPTHO
cTpajanux ydecHuKa caobpahajHux Hesroma msHocu of oko 70 1o 90%'4 7.V wamoj cryauju
MPEJIOMHU KOCTH]y JIoOame cy Hajuenthe OMIIM 3aCTYIJbEHHM KOJ TMEIlaka U MOTOIHMKIUCTA (OKO
65%), nok je mocmarpajyhu 1eo y3opak mporeHaT O0mo HemTo Mamu (60%). Y cruyauM
CTyAijaMa y CBETY HAaBOJAHM Ce€ Jia ce Kol 0KO 50% MOTOIUKIIMCTA PETUCTPY]y MPEIOMHU KOCTH]Y
nob6ame’®. Beha ydecTanocT mpenoma KOCTH]y 100ambe MOTOIMKIINCTA Y HAIIO] CTYIMjU MOTJIA
0u ce 00jacCHUTH HEMOIITOBAKEM MPOIKCA O HOIICHY 3allITUTHE ONpeMe, IIPe CBera Kaiura, Koje
y BEJHMKO] MEpH IITUTE BO3aye€ MOTOLMKIA OJf MOTyhumx TemKux moBpera y caoOpahajHum
Hesrojama’’.

JemHOCTpyKHM TpenoMHu KOCTHjy JoOame cy Ounm y Hajsehem Opojy JOKamu30BaHU y
npeneny KpoBa JoOame, JOK je HajBehm geo YTHCHYTHX TIpeioMa M CKOpO IIOJIOBHHA
BHILIECTPYKHUX MpesioMa Oujia JIOKaJIM30BaHa y Mpeesy KpoBa U OCHOBE JioOame. Y ckopo 90%
cllydajeBa MpeJIOMH KOCTH]Y JIoOame ¢y Ouiu rnpaheHr HacTaHKOM HarkbeunHa MOXKJIAHOT TKHBA.
Hauwme, y nurepatypu ce HaBOJM Jla HarKbCUYMHE MOKIAHOT TKUBA MOTY HACTaTH U Y OJICYCTBY

20,22

mpejoMa KOCTHjy Jo0ame [TocmatpaHo y UENWHHW, HAarkbEUYWHE MOXKIAHOI TKUBA

KOHCTaTOBaHE Cy KOJ| OKO IMOJIOBHHE CMPTHO CTPaJaliuX ydyeCHHKa caoOpahajHuX He3roza, IITo
je He3HATHO BHUINE y OJHOCY Ha pe3ynTaTe Apyrux cryaumja’*’®,

IToBpene MoXXaHOT TKUBA y HAIIO] CTYIUjU Cy Hajuelrhe Onse MpUCYTHE KOJ IelaKka 1
OMITMKIINCTA, KOJH, Ka0 He3alTHheHW ydecHUIM y caoOpahajHUM 3aJecuma 4YecTo uMajy
TIOBpEJIE OBE Peruje, ITO OAroBapa paHuje MyOIHKOBAHAM Pe3yTaTuMae,

VYdyecHuuu caoOpahajHuX He3roja KOju Cy HapKUBJbAaBAIM IMOBpeAe oxapeheHu
BPEMEHCKU MEepuoJl, UMaji Ccy MoBpene rinaBe y oko 75% cmyuajeBa. Kama cy y nuramy
y4ecHUIM caoOpahajHrX HE3roaa KOju Cy yMpJIM Ha JIMIy MECTa, Hallla CTyAuja je yTBpAWIa aa
je oko 60% OoBHUX y4yeCHUKa MMaJIO TOBpeay TiaBe. HakoH MHUIIM]aTHO BEJIMKE CMPTHOCTH (HA
JMILy MecTa U y npBa 24 yaca), HajBeha MHIMIEHIIa CMPTHOT UCXO0/1a yo4aBa ce HeJllesby JaHa OJ1
TIOBpEJIe, IITO je Y KOpealuji ca pe3ylTaTuMa paHuje CpoBeeHuX cTyauja’ e,

VY cnuYHMM ayTOTICHJCKHM CTyJHjaMa ce€ MCTHYE Jla TOBpe/ae IiaBe y Hajehem Opojy
HacTajy y caoOpahajHuM HesrogaMa, 1a HajBehu 6poj yIpaBo yMHpe Ha JIHITy MecTa'® U y IIpBUX
map caTd HAaKOH TpayMme, ajld U Ja 3HadajaH Opoj ydyecHHKa y TOKY MepHoja Ha/KUBJhaBamba

YMUPC HEACIbY JaHa HAKOH TpaYMC74, IOTO CC CJIAXKE Ca HAIlIUM pEe3yJiITaTuMaA.

102



Hp. Kusana C. CnoBuh, fokTopcKa aqucepranuja

[Ipema pe3ynaTatuma Haie CTyJWj€ YYECHUIU KOJU Cy YMPJHU Ha JIHUIy MECTa U UMaju
HEKy MOBpey IIaBe MMajy OKO JBa MyTa Behu pU3UK 3a MPUCYCTBO YIpYykKeHe moBpeze TpOyxa
WIH yApYXKEHE MOBPe/Ie TPYIHOT Komia ¥ TpOyXa Hero OCTajal YYECHUIM. Y CIMYHUM CTyJHjaMa

69,74

HABOJM Ce€ 3Hayaj yApYKEHUX NoBpena ", amu mMma W CTyIuja IZIe ce MCTUYE J1a je KO TpH

YeTBPTUHE CMPTHO CTpaJaliuX HacTajga MOBpela caMoO JelHOT CHUCTeMa, a Jla Cy YApYKEeHe

TIOBpe/ie BHIIE CHCTEMA MM TIPeIOMH BUIIE KOocTHjy 6une pehe mpucytre®.

VYyecHunu caoOpahajHuX HE3roaa yMpiM Ha JiMIy Mecta uMmajy 12 myrta Behu pusuk 3a
MIPUCYCTBO TIpe/iBajarba MOXKIAHOT cTabia U oko 6 myTa Behu pu3HK 3a ACCTPYKIU]y KOCTH]Y
nobame Wi pasopeme Mosra. Koa yuecHuKa yMpiuxX Ha JIMIy MECTa OKO 3 ImyTa je Behu pu3uk

3a MOBpEAY BpAaTHEC KUUME, HCT'O KO OCTAJIUX YUCCHUKA.

5.5. IloBpexe rpyaHOr Koma CMPTHO CTPAaJaJMX Yy4YeCHHMKA

caoOpahajuux He3roaa

[ToBpene rpynHor komia y caoOpahajHuM He3rojama Cy 3HauyajaH y3poK MOpOUIUTETA U
MOpTaJiTeTa. Y HAIIO] CTYIWJU TOBpPEE TPYIHOT KoIlla Ouie Cy MPUCYTHE KOJ BHILE O]l TPH
YeTBPTHHE CMPTHO CTpaJlainX ydecHHKa caoOpahajHux He3roja. Y CIMYHUM CTyJIUjaMa y CBETY
WCTHYE Ce 3HAYaj MOBpenaa oBor jena Tena. [locMaTpaHo y 1enuHH, TOBpeAe TPYAHOT KOIa CY
npucyte y 10-15% cBux noBpena, y oko 25% cCy TJIaBHH Y3pOK CMpPTH, JIOK Cy Yy OKO 25%
notnomaxkxyhu (akTop 3a HacTaHaK CMPTHOr mcxoma’®’®., AKo TocMmaTpaMo caMo TMOBpEZe
HacTane y caoOpahajHuM He3rojama, pe3ylTaTd IoKa3yjy Ja cy MOBpeae TPYyIHOT Kolla
HajOpojHUje M 3acTyIubeHe cy y oko 60-80% cmyuajeBa’®*l. TToBpene rpyaHOr Koma cy yecTo
yApYKEHe, TIa je OKO TOJIOBHHE HAIlMX yYeCHHKA UMayia YAPYKCHY MOBpEIy TPYIHOT Komla U
riaBe, TpehuHa yApyKeHY IOBpeay TPYIHOT Kolla ¥ TpOyxa, JIOK je CBaKW TETH YYECHUK
caoOpahajHux He3ro/a UMao yApyKeHy MOBpe/y IIaBe, TPYAHOT Kollla U TpOyXa, IITO j& CTUIHO
ca pesynratuma apyrux cryauja’. Kao jexuHm y3pok cMpTH, OBpeaa IpyAHOT Kolna je Guma
3acTymubeHa y oko 20% ciydajeBa, IOK jeé Ka0 KOHKYPEHTHH y3pOK Owmia mpucytHa y oko 10%

ClTy4ajeBa.
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Manu je O6poj cryawja Koje ce OaBe ydecTtajomihy W IMOCJeIWIlamMa TOBpena TpyIHOT
Koma y caobpahajuuM He3rogama Ha teputopuju Pemyonuke Cpouje. Y nepuony 1973-1988. na
teputopuju CpOuje je cpoBeeHa CTyiuja Koja je MmoKas3ala Ja je oBpeaa rPyAHOT KOIa KOJl
62% WCIUTaHNKA HAacTana y caobpahajanm Hesromama®l. Tpujecer roauua HaKOH OBOT TIEPHOJIA,
Ha Teputopuju CpOuje, caobpahajHe He3rojae cy W Aajbe Hajuemhu y3poK HacTaHKa IOBpeaa
rpyaHOT Koma (Ko 64%)8082,

Oxo 75% ydecHuKa ca MOBPEIOM TPYIHOT KOIIa je MYIIKOT I0JIa, IITO je y CKJIaay ca
MPOLIEHTYATHOM 3aCTyIUbEHOIINY MyIKapana y mneiaoM y30pky. CMpPTHO CTpajaid Y4eCHHUIIU
caoOpahajHux He3rojaa Koj KOjHX je JOILIO IO MOBPele HEKOr Jesia TPYIHOT KOollla Cy CTapuju
O]l YYECHUKA KOJl KOjUX HHUje moBpeheH IpyaHH Kolll, ca mpoceyHoM crapoinhy oko 50 romuHa.
[Ipema mojmanmma u3 jureparype, Hajuemhe cy moBpehenn mymkapuu y 40-uM roamHama

8083 a oBa pasnmka y TomMHAMa ce MOXKE OOjaCHHTH YMEEHHIIOM Ja je M IpOcedHa

KHUBOTA
CTapOCT LIEJIOT HalIer y30pKa HEeIlTo Beha Hero y ocTajuM cTyujama.

IIpemMa HammM nojanMMa MOBpele TPYAHOT Kollla cy Hajyemrhe KOJ TpaKkTOpUCTa U
CyBO3a4ya MOTOpPHHX BO3mJa. Bemmka ydecTanocT moBpea rpyAHOT KOIla KOJ| BO3aya TPAaKTopa
ce MO)kKe 00jaCHUTH KapaKTEepUCTHKaMa BO3MJIa M MEXaHW3MOM HacTaHka nospena. Hajuemthe cy
y IUTaky TPAKTOpH 0e3 KaOMHe, IJie JIaKo J0Ja3H J10 MCIafama B03aya U3 CEeAUIITa, IPEeBpTamba
TPAaKTOpa WIM HEKe MPUKJbYYHE MAllMHE WM MPUKOJIUIE MTPEKO Bo3aua, IPU YeMy Cy MOBpEe
rpynHor Koma Hew3OexHe. IloBpeme rpyaHOT Komia KoOJi BO3ada MOTOPHUX BO3WIJIA HACTAjy
JTUPEKTHO YCJeN yAapa y Tpeamu €0 BO3WIA Tj. Y BOJAH W YCIEH XHUIIEPEKCTCH3Hje |
nerenepaiyje’26984.85

Kon ydyecHuka Koju ¢y CMPTHO CTpajiajid Ha JIMIly MecTa caoOpahajHux He3roza, sehu je
PU3HK Ja Cy MMaJH MMOBPEAY HEKOT Jiejla TPYIHOT KOIla, HETO YYeCHHUIIN KOjU CYy Ha/DKHUBJHABAITU
noBpene onapeheHn BpemeHcku nepuoj. Pusuk je Behu ako cy mpuCyTHE YIpy»eHe IMOBpene
rpyJHoOr Koura u TpOyxa, a HajBehu ako cy yapyxeHe MOBpe/e IlaBe, IpyIHOT Komia U TpOyxa.
CanyHM pe3yaTatu cy 00jaBJbeHHU y JIPyT'MM CTyAHjaMa Y KOjUMa ce HaBOJH Jla YUYECHHIH KOjH
MMajy yApYXeHe TOoBpeae uemhe yMHpPY Ha JUIy MecTa caoOpahajHMX He3roja Wiu y TOKY
TIPBHX Tap caTH IO MpHjeMy y oaroBapajyhy 3apaBcTeeHy ycraHoBy %,

Hajuemtha moBpena rpyAHOr Kolla y Halloj CTYIUjU je Ouila mpeinoM HeKor pebpa,

KOHCTATOBaHa KOJ OKO TpU YCTBPTHUHC HCIIMTAHUKA. YyecHunu KOjI/I Cy CMPTHO CTpaAalin Ha

JUIy MeCTa MMajy OKO JBa myTa Behu pH3WK 3a HacTaHak OOOCTpaHHWX MpenoMa pedapa wim
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KOMOHMHAIMje mpenomMa pebapa W TpyAHE KOCTH. Y JHUTEpaTypu ce Takohe HaBOAM BeIIMKa
: . 45,80,87 :

YyUYeCTANIOCT U 3Hauaj mpejoma pebapa Ko ydecHHKa caoOpahajHux He3roja . Crynuje cy

mokasane Ja mro je Behm Opoj mpermomsbeHHX pebapa Beha je MHIMACHIIA KOMIUIMKAIMja U

8788 mTo je moceGHO M3paKeHO y CTapHjoj momyaanuju>’. BaskHo je HarmacuTy na y

CMPTHOCTH
cUTyalMjaMa Kaja HeMa Iperoma pedapa, MOTy HacTaTH 030MJbHE MOBpPEC IPYIHUX OpraHa Kao
IITO je ciyd4aj ca HarmkedeweM Iutyha. [lpenmomu pedapa cy 4YecTo yInpyKeHU ca MoBpegama
opraHa TpyJIHOI Komia: ca moBpeaama Iutyha, cpua, TpyJHOT Jella aopre, Kao U ca
xeMoropakcoM. OJ1 BEJTMKOT Cy 3Hayaja JiereepaldoHe MoBpeie rpyIHOr Kola (pynrypa aopTe,
MTHEYMOTOPAKC U HarkbedyeHke cpiia) Koje Hajuernhe Hacrajy y cyaapy MyTHHYKHX MOTOPHHUX
BO3HJIA ¥ CTIaJajy y JKMBOTHO yrpoxkasajyhe mospene®.

AHaJII/I?;I/IpaH)CM IMpUCyCcTBa pPa3IMIUTHUX IOBpPEAa TIPyAHOrI' KOIIa KO Y4YCCHHKaA
caoOpahajHuX HE3roMa KOjH Cy CMPTHO CTpajalid Ha JIMIy MECTa, MPUKA3aH j¢ 3HAYA] I10jSAMHIX
noBpena. [Ipema HammM pe3yiTaTUMa YYECHHIM KOJH Cy YMPJIM Ha JIMIy MECTa U HMalH
MOBpEJIy HEKOT JieJia IPyIHOT KOIlla UMajy OKO TpH IyTa BehH pU3UK Ja Cy CTpaJalid Kao BO3a4yH
MOTOPHHUX Bo3WiIa. CMPTHO CTpajaid BO3a4d MOTOPHHX BO3WJIa Hajuyemhe Cy MMalld IMOBPEJe
cpia, aopte U XeMmoTopakc. Takol)e, ydecHUIIM KOJU Cy YMpJIM Ha JUIly MecTa caoOpahajHux
HE3ToJla MIMaJIM Cy OKO TeT myTa Behu pu3HK 3a HaCTaHaK PyNType MepuKap/a, a OKO JIEBET MyTa
Behun pH3MK 3a pacuen aopTe y OJJHOCY Ha OCTaje yYeCHUKE KOjH Cy HaKHBJbAaBAIIM MOBpee. Y
CIIMYHUM HCTpa’KMBambUMa IOKa3aH je 3Hayaj yApY>KEHUX IOBpeda OpraHa rpyJHOr Kolla U
[I0CTOjamk-€ BEJIMKE BepoBaTHONE /1a je CMPTHO MoBpeh)eH Bo3ay MOTOPHUX BO3WJIa ©MAo MOBpee
TOpaKallHe aopTe, Cplia U MepuKapia, kao u npeaome pebapa>3370,

CMpTHO CTpafalin CyBO3a4u Cy MMaJIU Hajqemhe noBpeay cpua, rpyagHor zgejia aopTe u

obocTpane pacruerne yha.

5.6. IloBpexne TpOyxa CMPTHO CTpajgaaux ydecHuka caoOpahajumx

He3roaa

300r aHaTOMCKe IMO3UIMje W BEIMYMHE KOjy 3ay3uMa, a MUHHMMAaJHE 3alITHheHOCTH
KOCTHMa, TpPOYIIHM Ipeaeo je YecTo M3JIOKEH NoBpehuBamy, HapouuTo y caobpahajHum

He3rozama.
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VY Hamoj cTyaMju KOJ CMPTHO CTpaJaliuX y4YecHUKa caoOpahajHMX He3roma moBpeaa
HeKor TpOymHor opraHa 6uia je mpucytHa y 38% ciiydajeBa, IITO je CIMYHO pe3yJTaThuma
apyrux cryauja®>®9 738 v mureparypu ce Taxohe nctuue 3Hayaj yapykeHHX mospena Tpoyxa u

480 koje cy xon Hammx yuecHuKka Ouie

ApyTUX JIeJoBa Teja, HAPOYUTO TPYIHOT KOIIa
npucytHe y 36% ciyyajena.

Jerpa je najuemthe moBpeheHn opran y TpOyIIHO] AYIJBHM CMPTHO CTPaJaliuX Y4YeCHHKA
caoOpahajaux He3roma (KOJ CBaKOT YETBPTOT ydecHUKa). Y 2/3 ciydajeBa MOBpene jeTpe cy
Owse ynpyKeHe ca MmoBpenaMa Cle3uHe, JIOK je OyOper MCTOBpeMeHO ca jeTpoM moBpeheH y
npeko 70%. Benuka 3acTymspbeHOCT MOBpena jeTpe objamimaBa ce HEHOM BEIMYHUHOM,
¢bukcupanomrhy y TpOyIIHOj AyIJbM Kao M HeelnacTUuyHolhy camor TkuBa. [Ipema pesynratuma
HAIlle CTyJMje PU3HK J]a YYECHUIH, KOjU Cy YMPJIH Ha JIMIy MECTa UMajy PacIen WIN pa3opermhe
jerpe je oko 3 myrta Beha HEro KO/ OCTaMX Y4YeCHUKA. Y JHUTEpaTypH ce HaBOJE MOJAIH IpemMa
KOjHMa je MOBpeJia jeTpe ydecTaianja y OJHOCY Ha MOBpeAe APYTUX opraHa TpOyIIHe AyIbe, ca
3acTymsbenomhy Hemto Behom Hero y Hamoj ctyauju 33%* u oxo 50%%.

Kox cBakor meror cMpTHO CTpaJalior ydecHHKa caoOpahajHuX He3rojaa, KOHCTaTOBaHA je
MOBpE/Ia CIE3MHE, TP YeMy Cy YUECHUIM YMPIIM Ha JIMILy MECTa MU OKO 8 myTa Behu pu3muk
3a IpUCyCcTBO paciiena ciesune. Reddy® u capaguuny y ayToNCHjcKoj CTYIUjU HAKOH CMPTHHUX
caoOpahajHuX He3roza, HaBOJE Jia je ClIe3MHa JIpyra Mo y4ecTaJoCTH noBpehrBama, HAKOH jeTpe,
ca 3actyrubeHomrhy ox oko 18%, mro je y ckiamy ca pesyiararuMa Hamie cryauje. CymnmpoTHO,
MojeIMHe CTyAMje HaBOJE Ja je cie3nHa Hajuemnthe moBpeheH opraH y TpOyIIHO] AYILJBH, ca
yuectanomhy o oko 40%°H%,

Ca canuHoM ydyecranomhy kao moBpene ciesnHe, oko 20%, Oune cy 3acTylsbeHe
MOBpeEJie IpeBa, Ipe CBera MOBpeAe y BUAY KPBHUX MOJUIMBA ONMOpH-aKa. PU3WK /1a y4ecHUIH
KOJH Cy YMpPJIM Ha JIMI[y MeCTa MMajy MOBpeay LpeBa je oko 2 myTa Behu HEero Koj ocTaiux
yuecHuka. [loBpene OyOpera (7%) u mokpahne Oemmke (6%) cy KOHCTaTOBaHE KOJ 3HATHO
Mamer Opoja CMPTHO CTpaJajMX ydecHHMKa caoOpahajHuX He3roja, IITO je y KOpelanuju ca
panHje o6jaB/beHNM pesynTaTima’™ 909293,

VY mamoj ctyauju, nospene TpOyxa cy Ousne Hajuenrthe mpucyTHe Ko cyBo3ada (50%) u
BO3aua MOTOpPHMX Bo3uia (45%). HcrpaxuBame crnpoBeneHo y PDpaniyckoj ykasyje Ha

MIPUCYCTBO MOBpeAa TpOyxa KoJI Bo3aya MOTOpHUX Bo3muia y camo 10% ciryuajeBa, ca Hajsehom

3actymbenomhy nospesna cnesune®®. CyBosaun umajy Behu pusmk 3a HacTaHAK MOBpeaa TPOyxa
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y OIHOCY Ha BO3aue, 10Ka3aHo je y Hamoj u y cryamju Daskal-a m capammuka’. IloBpene
TpOYIIHUX oOpraHa demhe Cy 3acTyIUbeHE KOJ 3amTHNEeHWX ydYecHHKa y caoOpahajHum
He3rozama (YY4eCHHIM yHyTap BO3WJAa - BO3aud M CyBO3a4HM) y OJIHOCY Ha He3amThheHe
(memary, OWIMKINCTH M MOTOIMKIMCTH), ca yudectamomhy ox oko 20%%%%. V cryauju
CIIPOBENICHO] Y AyCTpajiji UCTHYE Cce Ja Cy MoBpee TpOyxa, OMII0 N30JI0BaHE WIN YIPYKEHE ca
MOBpe/IaMa TPYAHOT KOIIa YeCTO NMPUCYTHE KOJ IyTHHKA Ha 3abHM CEIUINTHMA, a jedaH O
IOTEHIIHjaTHUX y3pOKa je CUTypHOCHH mojac™®. V Haloj cTyauju ce oBaj MexaHa3aM HACTAaHKA
MOBpe/a MOXKE MPUXBATUTH 300T HAYMHA BE3UBama I0jaca y TPU Tauyke (MOBpee O] MONPEYHOr
nena mojaca). OACYCTBO TOBpelna KOJA IyTHHKA Ha 3aHbEeM CEIHINTY Ce MOXKE 00jaCHUTH

HeKopuIIhemeM Mojaca.

107



Hp. Kusana C. CnoBuh, fokTopcKa aqucepranuja

6. SAKJbYULIU

OBa

eNMUJEMUIIONIKA, ayTONCHjCKa CTyAWja j€ JeNUHCTBEHa, jep JehUHHMIIE

Hajyrpo’keHHje ydyecHUKe y caoOpahajuum He3rojama Ha TepuTopHju rpaga Kparyjema ca

OKOJINHOM, 00yXBaTa aHAJIM3y y4YeCTaJIOCTH U BpCTE MOBpena IJaBe, IPyJHOr Kolla M TpOyxa

n3Mely pa3nMuuTHX ydyecHUKa, Kao U pPelieBaHTHOCT ojapeheHux mospena u ¢akropa pu3uka 3a

HaIKMBJbaBalkh€ IIOBPEIA. Ha OCHOBY CITPOBEACHOI' UCTPpa’KMBamba MOKE CE€ 3aKJbYUUTH cnez[ehe:

[Nemamny cy Haj3acTyMJbEHUJU CMPTHO CTPaJlalid yYeCHUIIM caoOpahajHux He3roaa
(42%), npoceune crapoctu oko 60 rogwHa u yemhe cy Mymkor noja. [ToBpene
rpyAHor xoma (mpenomu pedapa u moBpene Iuiyha) u moBpese riase (IpeaoMu
KOCTH]y JI00ame U omreheme MOXKIAHOT TKHBA) Cy KOJI CMPTHO CTpaJainx
nemaka Hajydyecranuje. [lemrany denrhe HapPKUBIbaBajy MOBPEAE HETO MITO YMUPY
Ha JIMI[y MeCTa, a y TOKY HaJpKMBJbaBama 4ecTe Cy Komiummkanuje. Hajuemthu

Y3pOK CMPTH TIeIaKa je oBpe/ia I1aBe.

Bo3zaun MoOTOpHMX BO3WJIa Cy JPYrH IO YYECTaJOCTH CMPTHO CTpagalux
ydecHuka caoOpahajuux Hesroma (19%), mpoceune crapoctu oko 45 roauHa u
yemthe cy mymkor mosia. Koja Bozaua MOTOpHUX BoO3Wja Hajuemhe HacTajy
MOBpeie TPYAHOT KoIa (cpia u aopte), yemhe yMupy Ha JIMIy MeCTa, HETO IITO
HaKHUBJbABAjy TMOBpENE, a Y3pOK CMpTU je Hajuemthe moBpena riaBe. CBaku

TpehI/I BO3a4 NYTHUYKOT MOTOPHOT" BO3UJIa omno je Y @JIKOXOJIMCAHOM CTaly.

CyBo3aun MOTOpHHUX Bo3uja 4yuHe 15% cMpTHO cTpaganux y caoOpahajHum
He3rojiama, IpoCeYHe CTapOCTH OKO 45 roanmHa U Mymkor cy noisa. Kojg cyBozaua
MOTOPHHMX BO3MJIa Hajuemrhe HacTajy MOBpeAe BpaTHE KHUME, I'PYIHOT Kolla
(cpua, aopTe M IMHEYMOTOpakc) M TpOyHmIHHMX opraHa (jerpe, ciesune). Yemhe
YMHPY Ha JIUIy MECTa, HEero IITO Ha/KUBJbABA]y MOBpEJE, a Y3pOLU CMPTU Cy

Hajyelrhe MoBpe/ie TJaBe U UCKPBapeHe.
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bunuxnucrtu cy 3actymbeHu 'y 7% CMPTHO cTpajaiux y caobOpahajuum
He3rojlaMa, MPOCeYHEe CTapOCTH OKO 57 roauHa, Mymkor noia. Kox Ounukiucra
Cy HajydyecTandje moBpene TyiaBe (MpeloMH KOCTH]y Jobame u omreheme
MOXKJIAaHOT TKHWBA), KOje Cy W Hajuemthu y3pok cmprtu. Yemrhe HaKUBIhaBajy

MOBpE/IE Y3 M0jaBy KOMILTHKAIIN]a.

MOTOIMKIUCTA W CYBO3a4d MOTOIMKIA 4YMHE 7% CMpPTHO CTpajajiux y
caoOpahajauMm Hesrogama, Hajmiiahu Cy y4ecHHIM (IMPOCEYHE CTapoCcTH OKo 34
rojnHe) U yemhe ¢y Mymkor mosia. Kol MOTOIMKINCTa U CyBO3a4a MOTOIIMKIIA
Hajuemthe Hacrajy moBpene TiaBe (MPeOMH KOCTHJy Jo0ame M omreheme
MOXAaHOr TkuBa). Yemhe ymupy Ha nMily MecTa, HETO IITO HAJKHBIHABA]Y
MOBpEJIe, a Y3pOK CMPTH je moBpena riaBe. CBaku Tpehu Bo3ay MOTOIMKIIA OO je

Yy AJIKOXOJIMCAHOM CTamly.

[MytHunm y Bo3miy cy Mel)y HajMame 3acTYIUB€HHM CMPTHO CTPajaliuM
yduecHUIIMMa y caobOpahajuum Hesromama (6%), mpocedHe cTapoct OKo 48
roguHa, vemhe Mymkor moja. Yemrhe ymupy Ha JHUIy MecTa HEro IITO

Ha/DKUBJbaBajy MOBpeJie, a y3pOK CMPTH je Hajuerihe moBpesa riase.

Bozaun TtpakTOopa Cy HajMame 3acCTYIJBEHH CMPTHO CTpajaldl y4YECHHIH Y
caobpahajuum Hesromama (4%), HajcTapuju Cy YYECHUIM (TIPOCEYHE CTapOCTH
oko 61 rommny) m Mymkor cy nona. Hajuemrhe crpamajy y caobpahajuum
He3rojama oJf Maja 0 cenTeMOpa, y CE30HH IMOJHONPHBpenHUX panosa. Kox
BO3a4a TPAKTOpa Cy HajydecTallije MOoBpese IpyaHOr Kola (mpeinomMu pedapa u
noBpesne Iuiyha), a Hajuemrhu y3pouM CMPTH Cy HCKpBapewme U mnopemehaj

mrcama. Yerrhe yMupy Ha JIMIly MeCTa, HETO IITO HA/PKUBIbABajy MOBpEE,
Hajuemha xoMIuiMkanuja CMpTHO CTpaJaliuX ydyecHHKa caoOpahajHMX He3rona y

Mepuojly HaKMBJbaBamka MOBPE/IA je 3anabeme Myha, koja y HajseheM mporeHty

HacTaje y Apyroj u Tpehoj HeJlesbH HaIKUBIbaBamba.
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Hakon moBpena rinaBe ydecHuIM caoOpahajHMX He3roja y IOJjeIHaKoM Opojy

yYMUPY Ha JIUIly MeCTa WM Ha/I)KUBJbaBa]y MOBpEJE.

Haxon moBpezaa rpyTHOT KoIlla ¥ HAaKOH MoBpea TpOyxa ydecHuIu caoOpahajaux
He3roga y Hajsehem Opojy ymupy Ha JMIly MecTa M y NpBUX 6 dYacoBa o]

noBpehuBama, HEro MTO HA/KUBIbABA]Y TIOBpE/IC.

VYyecHunu caoOpahajHux He3roja yMpid Ha JHUIly MecTa uMmajy 12 myra Behu
PU3HK 32 TIpeBajake MOXKIaHOT cTabna, oko 6 myTta Behu pu3MK 3a IeCTPYKIH]jy
KOCTH]y JIOOame WM Pa3opeme Mo3ra, a OKO 3 myTa Behu pH3UK 3a MOBpEIy

BpaTHC KHUUMC.

Kox ydecHmka ympinux Ha auiy mecta Bume onx 8 myra je Behm pusmk 3a
HACTaHAK pyNType aopre, a OKo 5 myra Behm 3a pa3Boj mHEymoTOpakca
XEMOTOpaKca HEro KOJ| OCTaJUX YYECHHKa KOJU Cy HaJDKMBJbABAJIM IIOBpEJe

olpeheHn BpeMeHCKH MepHO/I.

Pusuk na yuecHUIM KOju Cy yMpJIM Ha JIMIy MECTa UMajy Paclen WU Pa3opemne

jetpe je oko 3 myTa BehH Hero KoJ y4deCHUKa KOjU Cy Ha/KHUBJbaBaJlu MIOBPEIE.
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BUOI'PADUIA

Hp XKusana CnoBuh (pohena Mwunuh) je pohena 25.10.1982. rogune y Kparyjesiy.
OcHOBHY WIKONTY W cpenmy MemunuHCKy KONy je 3aBpimmia y KparyjeBmy. MemuiuHcKd
dakynrer, YuuBep3uteta y KparyjeBmy je ynucana mkosncke 2001/2002 romune (OCHOBHE
CTyJUje MeIULIMHE, JOKTOp MEIUIMHE). Y TOKY CTyJuja y4ecTBOBAJa je Ha BUIIE KOHIpeca ca
HallMOHAJTHUM W MehyHaponHuMm 3HadajeM. Jummomupana je 4. menemoOpa 2007. roamHe ca
MPOCeYHOM oleHOM 8,29, a HakOH 00aBJHEHOT NPUIPABHUYKOT CTa)Ka IMOJIOKWIIA j€ CTPYUHHU
WCIUT 3a JIoKTopa Meaunmue 1. jyma 2008. rogune.

On mapra 2009. rogune 3amocieHa je Ha MeauuuHCKoM ¢akynTeTy, YHBEp3UTeTa y
KparyjeBuy na karempu 3a Anaromujy u CyAcKy MeOUIIMHY, Kao CapaJHUK Yy HAcCTaBH Ha
npenmetry Cyncka MmenuiinHa, ox Mapta 2011. ronuHe je y 3Bamby UCTpaKMBada CapagHuKa, a O]
Mmapta 2018. roguHe je y 3Bamy acUCTEHTA 3a YKy HayuHy oosact Cyicka MeauIHA.

koncke 2008/2009. romuue je ymucana JIoKTOpcke akajeMcke CTyadje Ha
Meauuunckom dakynrery, YHuBepsutera y Kparyjesuy, uzbopno noapyyje Heyponayke, a
YCMEHHM JIOKTOPCKH HCIHT je Tmojoxmwia y janyapy 2011. rogure. Cnenujanusanujy u3 Cyacke
MeaunuHe je ynucana mapra 2012. rogune Ha @akynTeTy MEAUIIMHCKUX HayKa, Y HUBEp3UTETA Y
Kparyjesuy, a 2017. roauHe HojoXuja CIEUUjaATUCTUYKU MCIUT ca OJUIMYHUM YCIIEXOM HU
CTEKJIa 3Ba€ CIEIjalliucTa CyACKe MEAUIINHE.

VY4yecTBoBana je Ha MpPOJEKTy ,,Mosekyicke, OMOXEMHUJCKE M HMYHCKE aHajlu3e Yy
JUJarHOCTULIM TyMmopa“ (MHAaHCUPAHOM OJf cTpaHe MUHHUCTapCTBa 3a HAYKy M TEXHOJOLIKU
pa3Boj, Kao M Ha JyHHOp INpojekTy Ha PakynTeTy MEIUIMHCKUX Hayka y Kparyjesuy ,,YTuuaj
¢dopmanuHa 1 napapuHCKor 0J0Ka Ha cTeneH gparmenTanuje mosiekyna JIHK y TkuBuma jerpe,
CpIla ¥ MO3Ta U3y3eTUX MPUITUKOM H3BOhema CyICKOMEIUITMHCKUX 00 TyKInja“.

Unan je Jlekapcke komope Cp6uje, Cprickor jgekapckor apymTa u Cekimje CyJIcKux
Menunuaapa Cpowuje.

VYnara je, Majka jeTHOT JIeTeTa.
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H3Boa - UJI:

VYBoa: CaoOpahajue He3rome NPeACTaB/bajy BEIWKH 3APAaBCTBEHU MpoOJIeM Ha
r100aTHOM HHUBOY 4YHje Cy HAjTeKE MOCICIUIe TMOBpENe, WHBAIMIUTETH W CMPTHU HCXOJ
yUECHHUKA.

Hunb: Ananmza ByJTHEpaOWIHOCTH U TPEHIA PA3IMUYUTHX CMPTHO CTPAJAIUX YyYECHHKA
caoOpahajHux He3roaa, 00jaCHUTH MEXaHW3aM HacTaHKa MOBpea M y3pOKa CMPTH.

Marepujan u mMeroae: YpaheHa je peTpoCHEKTHBHA, ayTOICHjCKa CTy/AWja MpeceKa Ha
Marepujany CmyxOe 3a cynacky memunuHy u Tokcukosornjy KII Kparyjeam. Y cryamjy cy
YKJbYUYEHHU CBHM YUYECHHUIIM caoOpahajHUX HE3rojaa Koju Cy YMpPJIH O] 3300MjeHUX MOBpeIa WIIH
BUXOBUX KOMIUIMKaMja y nepuoay ox 2001. o 2016. rogune.

Pesyaratu: Ctynuja je oOyxBarana 525 ydyecHUKa 4Hja je CMPT Imocienuia caoopahajue
Hesrone, oJHOCHO 38% oJ yKymHO 00aykoBaHMX. Mylikapana je OWIO BHINE HEro »KeHa.
[Ipoceuna crapoct ydecHuka je Owmna 52+19ronmuHa, mpu 4Yemy cy KeHe Ouie crapuje o
mymkapana. HajsynHepabunauju ydecHum cy onnm nemanw (42%), Bo3a4n MOTOPHHUX BO3HIIA
(19%) u cyBozauu (15%). Hajuenthe nmoBpehern neo tena 6uo je rpymanu komr (78%), 3atum
rinaBa (65%), a Hajmame cy Ouse npucytHe noBpeae TpoOyxa (38%). [loBpena rnase ce uzaBaja
Kao Hajyemhu y3poK CMPTH, OMIJIO CHHTYJIApaH WIM Y KOMOMHAIMjH ca JIPYTHM y3pOIMMa, Kao
IITO Cy HCKpBapewme u mopemehaj aucama. Hemro Buie oj moinoBuHEe ydecHuka (55%) je
CTpajiaJio Ha JHIy MecTa caoOpahajHe He3roje WM Ha MyTy A0 OAroBapajyhe 3apaBCTBEHE
ycTaHoBe, JOK je 45% ydYecHUKa Ha/PKUBJHABAIO TOBpeAe oapeheHH BpPEMEHCKH IEPHOIL.
[Nemany u OunuknmucTy yemhe HaPKWBIbABAjy TOBpENE, a BO3aud yemhe CTpajajy Ha JIUIY
MeCTa, IITO j€ CTATUCTHYKHU 3HAa4ajHO. YUecHUIM caoOpahajHuX HE3roja yMpJu Ha JIUILy MeCTa
nMajy 12 nyra Behm pusuk 3a mpeaBajambe MOKIaHOr crabna, oko 6 myra Behu pHU3UK 3a
JECTPYKITH]Y KOCTH]Y JI0Oame I pa3opere Mo3ra U oko 3 myTa Behu pu3uk 3a moBpejy BpaTHE
knuMe. Kon ydecHuWka ymMpinux Ha JIMIly MecTa BHUIE o § myTa je Behu pU3MK 3a HacTaHaK
pymnType aoprte, a oko 5 myTa Behu 3a pa3Boj mHeyMoTOpakca U xemoropakca. Oxo 8 myta je
Behu pHU3MK 32 HACTaHAK pacilena cle3MHe U OKO 3 MyTa BehM pU3HK 3a MPUCYCTBO paciiena WiH
pasopema jerpe. [lo3uTuBHa ankoxojemuja je Joka3aHa KoA 33% TeCTUpaHUX CMPTHO
CTpajanux ydecHHKa caoOpahajHMX He3roma, a cpeama BPEIHOCT alIKOXOJeMHuje je Owta
1,440,9%0. ATKOXOMUCaHUX MYIIIKapala je Ouiio BUIIIE Hera jkeHa, ca 3Ha4ajHO BehoM CpelnmhoM
BpeaHomhy ankoxonemuje. CBaku Tpehu Bo3au IMyTHUYKOI MOTOPHOT BO3MJAa WJIM BO3au
MOTOIIMKJIA OO j€ y aJIKOXOJIUCAHOM CTamby.

3aksbyuak: Haj3acTymibeHUju CMPTHO CTpajalid yYecHUIM caoOpahajHuX He3roja cy
MeIany, MyIIKOT T0J1a, MPOceuHe cTapocTh oko 60 roaumHa ca moBpegama TPyJHOT KOIla O
KOJUX HaKOH NoBpehuBama yMUpPy Ha JUIy MeCTa.

Kibyune peun: caoOpahajHa He3roja, CyACKOMEIUIIMHCKA O0AyKIHja, MEeMIaly, TOBpee
TPYTHOT KOIIa, AJIKOXOJI.
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Abstract - AB:

Introduction: Road traffic accidents represent a great health problem on the global scale
with the hardest consequences being injuries, invalidity and deathly outcomes of the subjects.

Aim: The aim of this study was to analyze the vulnerability and the trends in the fatalities
of road traffic accidents subjects, and to explain the mechanisms of injuries’ occurrences and
causes of death.

Materials and methods: The retrospective autopsy cross-sectional study was performed
on the materials from the Clinical Centre of Kragujevac, Department of Forensic Medicine and
Toxicology. The study included all of the participants in road traffic accidents who died from the
sustained injuries or due to their complications during the period from 2001 to 2016.

Results: The study included 525 subjects who died due to the consequences of traffic
accidents, i.e. 38 % of the total number of the autopsy cases. There were more men than women.
The average age of the subjects was 52+19 years, with women being older than men. The most
vulnerable subjects were pedestrians (42%), motor vehicle drivers (19%) and front-seat
passengers (15%). The chest injuries were the most frequent (78%), then the head injuries (65%)
and finally abdominal injuries (38%). The head injury was the most frequent cause of death, on
its own or in a combination with the other causes, such as the exsanguination or the breathing
disorders. More than half of the subjects (55 %) died at the scene of the accident or on their way
to the hospital, while 45 % of them outlived the injuries for a certain period of time. The
pedestrians and the bicyclists outlived their injuries more frequently, while drivers died more
frequently at the scene, which is statistically significant. The road traffic accidents’ subjects who
died at the scene were at 12 times higher risk of getting split brainstem, around 6 times higher
risk for skull bones or brain destruction and around 3 times for cervical spine injury. There was
also 8 times greater risk of aortic rupture, and around 5 times for the development of
pneumothorax and haemothorax. Furthermore, there was around 8 times higher risk of the spleen
rupture and around 3 times for the liver rupture or its complete destruction. The positive blood
alcohol level was found in 33% of the tested deceased subjects, and the arithmetic value of the
blood alcohol level was 1.440.9%o. Men were more intoxicated than women, with a significantly
higher arithmetic value. Every third motor vehicle driver or motorcyclist was intoxicated.

Conclusion: The majority of fatalities in road traffic accidents are male pedestrians,
average age being 60, with chest injuries and deathly outcome at the scene.
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QOopaszay 1

H3JABA AYTOPA O OPHTHHA/IHOCTH JIOKTOPCKE IHCEPTALIHJE

Ja, JKupana Cnosuh , M3jaBJbyjeM /1a IOKTOPCKa

AucepTaqua 1o HaCJI0BOM:

CyACKOMEIMIMHCKE KapaKTepUCTHKE MOBpe/ia U MeXaHU3Mu oBpehupama
CMPTHO CTpaJaiuX yuecHUKa y caoOpahajHum Hesrozama

Koja je oxOpameHa Ha DakyaTeTy MEAMLMHCKUX Hayka

Vuugep3ureta y Kparyjesily npeacTaBiba opucuHaiHo aymopeko 0eao HacTallo Kao pesynrat

CONCMBEHOS UCMPANCUBAUKOSE pLIOL'I 5

QOsom Hzjasom marxohe nomephyjem:
74 / Y,

e J1a caM jeOunu aymop HaBe[eHe NOKTOPCKe AUcepTalmje,

e Jla y HABEJCHO) AOKTOPCKOj AMCEPTALN|H HUCAM UBPUUO/1a nO6pedy ayTOPCKOT HUTH
JIPYrOr MpaBa MHTEJIEKTYaTHE CBOjHHE APYrHX JINLA,

® [1a yMHOKEHM MPUMEPAK JOKTOPCKE AMCEpTaLije Y ITAMIIAHO] M eIeKTPOHCKOj hopmu
y uMjem ce npwiory Hanasu osa M3jasa caapiknm AOKTOPCKY AMCEPTalMjy MCTOBETHY
0a0pambeHoj A0KTOPCKOj ANCEPTALIUjH.

Y Kparyjesuy ,  27.11.2019. roaune, ‘

) 7 A
Flbvge ////{Z |

MOTIHC ayTopa
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Oopaszay 2

H3JABA AYTOPA O HCKOPHIIRABA Y JOKTOPCKE JJUCEPTAIIUJE

Ja, XKuBana Cnosuh

A03BObaBam
[] HE J103BOJbaBaM

YHuBepsuteTckoj Oudanoreun y KparyjeBiyy na HauMHHM 1Ba TpajHAa YMHOJKEHA MPUMEPKA y

€JIEKTPOHCKOj (DOPMH IOKTOPCKE AucepTaluje Mo HacjaoBOM:

CyicKoMeIMIIMHCKE KapaKTepUCTHKe MOBpe/ia U MeXaHu3MH roBpeluBama
CMPTHO CTpaJauX yyecHHKa y caobpahajHum He3romzama

Koja je oabpameHa Ha PakyATeTy MEAMLIMHCKUX HayKa

VYhusep3utera y Kparyjesiy., n T0 y Le/HHH, Kao U [a NO jeaaH MpUMEpaK TaKO YMHOIKEHE
JOKTOPCKE ~ AMCEepTalije YYMHM TPajHO AOCTYNHHM jJaBHOCTH [yTeM JAWCMTAIHOD

penosuTopujyma YHuepsutera y KparyjeBuy u LEHTPaIHOT Peno3MTOpHjyMa HaLlesKHOr

MHHHCTAPCTBA, TAKO Ja NMPUNaJHULHN jABHOCTH MOTY HAYMHHUTH TPajHe YMHOKEHE MPHMEpPKE

Y €J1EKTPOHCKO] POPMH HaBEACHE JOKTOPCKE AUCEPTALje YTEM Npey3umMarsd.

Osom U3jaBom Takohe

JA03BOJbaBaM

D He J103B0/baBam’

! Ykoamnko aytop nzabepe Ja He 10380/ NPUNAIHMLMMA jABHOCTH 1 TAKO 0CTYIHY JAOKTOPCKY ANCEPTALHA]Y
KOpHCTe 110 ycnosuma yrephennnm jearnom o Creative Commons TALEHLM, TO HE HCKIbYUYje NPABO NPUITaHUKA
JABHOCTH 71a HABEEHY IOKTOPCKY JMCEPTALU]Y KOPUCTE Y CKialy ca oapeabama 3akoHa 0 ayTOPCKOM U CPOAHUM
npasuMa.
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NpunagHuunuma jasuocm Ja Tako JOCTYIHY AOKTOPCKY mrlcep'raunjy KOpPHCTE 1Mo/ YC/I0BHUMA

yrephenunm jeanom o caeaehnx Creative Commons nnUeHLN:

1) AyTopcTBo

2) AYTOpPCTBO - A€/IMTH MOJ1 UCTUM YCJIOBMMA

3) AyropcTBo - 6e3 npepasa

4) AYTOPCTBO - HEKOMEPLIMJATTHO

5) AyTOpPCTBO - HEKOMEPLMJATHO - ACINUTH MO HCTUM YCJI0BUMA

’6) AyTOPCTBO - HEKOMEPLIMjaHO - 63 npepaja’

Y Kparyjesuy . 27.11.2019. roaune,

e . g g
/

G [ bye Ui

NOTNUC ayTopa

2 Moaumo aytope Koju cy u3abpainu Ja 103B0J¢ NPUMAAHMLAMA JABHOCTHM /1@ TaKO AOCTYNHY IOKTOPCKY
JMCEPTALM]Y KOPHCTE M0 YeaoBruma yTephennm jeanom oa Creative Commons ANUEHLN 1A 3a0KPYKE JEIHY O
nonyhennux auuenun. Jletaban caapkaj HaBeAeHHX IULEHIN J0CTynaH je Ha: http://creativecommons.org.rs/
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Abstract

Background / Aim. In road traffic accidents, chest injuries are a critical factor since death
usually occurs as a result of injuries to the heart and lungs, flail chest, pneumothorax,
exsanguination etc. The aim of this study was to analyse the most vulnerable subjects in road
accidents, as well as the most frequent and most significant types of chest injuries sustained by
different categories of subjects, and to examine the relevance of certain injuries or risk factors to
outliving the injuries. Methods. The autopsy, retrospective and cross-sectional study was
performed at the Clinical Centre of Kragujevac, Department of Forensic Medicine and
Toxicology. The study included all the participants in road traffic accidents on the territory of
Kragujevac and the surrounding area who died from the injuries sustained or due to
complications of the injuries during the period from 2001 to 2016. The subjects were divided
into the following groups: pedestrians, motor vehicle drivers, front-seat passengers, back-seat
passengers, bicyclists, motorcyclists and tractor drivers. Occurrence of injuries in three regions
of the body (chest, head and abdomen) was analysed in all the subjects. Results. The study
included 525 subjects who died due to injuries sustained in traffic accidents, which makes up for
38.4% of the total number of 1,366 autopsy cases covered by the study period. The average age
of the subjects was 52+19 years. The study sample consisted of 391 (74.5%) men and 134
(25.5%) women. The most vulnerable subjects were pedestrians (220, i.e. 41.9%), followed by
motor vehicle drivers (98, i.e. 18.7%), front-seat passengers (79, i.e. 15%), motorcyclists (39, i.e.
7.4%), bicyclists (38, i.e. 7.2%), back-seat passengers (29, i.e. 5.5%) and tractor drivers (22, i.e.
4.2%). Chest injuries were identified in 408 subjects (77.7%), while the most frequent type of
injury was rib fracture, observed in two thirds of the sample. Out of the total number, 291
(55.4%) subjects died at the scene of the accident or on their way to the hospital, while 234
(44.6%) of them outlived injuries for a certain period of time. Drivers exhibited the highest risk
of dying at the scene, while bicyclists outlived their injuries more frequently. Conclusion. Chest
injuries are very common in subjects who died at the scene of road traffic accident.

Key words:

autopsy; accident; traffic; thoracic injuries; pedestrian; rib fractures.
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Apstrakt

Uvod/Cilj: Povrede grudnog koSa su znacajne u saobra¢ajnom traumatizmu jer su ¢est uzrok
smrti zbog povreda vitalnih organa — srca i pluca, torakalnog kapka, pneumotoraksa, povreda
velikih krvnih sudova itd. Cilj ove studije bio je analiza vulnerabilnosti razli¢itih ucesnika u
saobracajnim nezgodama, utvrdivanje koje su to najucestalije 1 najznacajnije povrede grudnog
kosa kod razli¢itih ucesnika, kao 1 da se ispita znacaj pojedinih povreda ili faktora rizika za
nadzivljavanje povreda. Metode. Uradena je retrospektivna, autopsijska, studija preseka na
materijalu Sluzbe za sudsku medicinu i toksikologiju, Klinickog centra Kragujevac. U studiju su
uklju€eni svi ucesnici saobracajnih nezgoda koji su umrli od zadobijenih povreda ili njihovih
komplikacija na teritoriji grada Kragujevca sa okolinom, u periodu od 2001. godine do 2016.
godine. Ucesnici su podeljeni u sledeée grupe: pesaci, vozaci motornih vozila, suvozaci, putnici
u vozilu, biciklisti, motociklisti i vozaci traktora. Kod svih uéesnika je analizirano prisustvo
regionalnih povreda (grudnog kosa, glave, abdomena). Rezultati. Studija je obuhvatala 525
ucesnika ¢ija je smrt posledica saobrac¢ajne nezgode, Sto ¢ini 38,4% od ukupnog broja obdukcija
(1366). Prosecna starost ucesnika bila je 52+19 godina. Muskaraca je bilo 391 (74,5%), a Zena
134 (25,5%). Najvulnerabilniji ucesnici su bili peSaci (220 ili 41,9%), vozaci motornih vozila (98
ili 18,7%), suvozaci (79 ili 15%), motociklisti (39 ili 7,4%), biciklisti (38 ili 7,2%), putnici (29 ili
5,5%) 1 vozaci traktora (22 ili 4,2%). Povreda nekog dela grudnog koSa je bila prisutna kod 408
ucesnika (77,7%), a najucestalija povreda je bila prelom nekog rebra, koja je evidentirana kod
dve tre¢ine ucesnika. Od ukupnog broja, 291 (55,4%) ucesnik je stradao na licu mesta ili na putu
do odgovarajuce zdravstvene ustanove, dok je 234 (44,6%) ucesnika nadzivljavalo povrede neko
vreme. Voza¢i imaju vecu Sansu da umru na licu mesta, dok biciklisti ¢eS¢e nadzivljavaju
povrede. Zakljuéak. Povrede grudnog kosa Ceste su u slucajevima smrtnog ishoda na licu mesta

u saobrac¢ajnim nezgodama.

Kljucne redi:

autopsija; nezgoda; saobracaj; povrede grudnog kosa; pesak; prelom rebara.
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Introduction

Out of all causes of death on the global scale, road traffic trauma is currently ranked
ninth, albeit with a tendency to grow®. It is estimated that in 2030 it might be the fifth leading
cause of death in the world, with 2.4 million deceased per year. In road traffic accidents (RTAS),
1.25 million people die every year, which is more than 3,000 death instances per day’. The
World Health Organization has identified pedestrians, bicyclists and motorcyclists as the most
vulnerable categories of participants in RTAs, given the increased likelihood of sustaining a
serious injury in accidents compared to drivers of motorised vehicles and passengers inside’.

Blunt chest trauma (BCT) makes up for 10-15% of all injuries and is identified as the
main cause of death in approximately 25% of the subjects, while in approximately another 25%
of instances it is the contributing factor of deathly outcomes?3. In RTAs, chest injuries are the
most numerous ones and are observed in approximately 60-80% of the instances*®, while in
terms of causes of death, these injuries are found in approximately 15% of the casualties®. The
most frequently injured are men in their 40s>’.

RTA injuries to the chest remain a significant cause of morbidity and mortality. In the
majority of RTAs, injuries to the chest are combined with trauma of other regions of the body,
such being the head or abdomen®. Rib fracture is one of the most common BCTs>®, Studies have
reported that as the number of rib fractures increases, the number of complications increases, too,
as well as mortality rates®®, which is particularly pronounced in the elderly population®.
Deceleration thoracic injuries are of great relevance (traumatic aortic transection, flail chest,
myocardial contusion), most commonly occurring in motor vehicle collisions, and are classified
as life-threatening injuries®®.

There are merely few studies dealing with the frequency and consequences of chest
injuries in RTAs in the territory of the Republic of Serbia. A study conducted during the 1973
1988 period in the territory of Serbia concluded that chest injuries were observed in 62% of
subjects involved in RTAs!. Thirty years later, RTAs remain the most common mechanism of
chest injury in the territory of Serbia (approximately 64%)°. Nikoli¢ et al. demonstrated that

chest organ injuries are most frequently concomitant in RTAs, and that there is a high probability
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that the fatally injured one be the motor vehicle driver, with a number of concomitant injuries of
the thoracic aorta, heart and pericardium, as well as with fractured thoracic cage bones',

Daskal et al. evidenced that severe chest injuries were most common in front-seat
passengers when compared to drivers and other passengers in the vehicle®,

The aim of this study was to analyse the most vulnerable RTA participants, to analyse the
frequency and types of chest injuries among different subjects, as well as to examine the
relevance of certain specific chest injuries and risk factors in outliving the injuries.

Methods

The epidemiological (observational) analytical, retrospective and cross-sectional autopsy
study was conducted at the Clinical Centre of Kragujevac, Department of Forensic Medicine and
Toxicology, for a sixteen-year period (between 2001 and 2016). The study included 525 RTA
subjects (38.4% of 1,366) who died from sustained injuries or complications of the injuries in the
territory of Kragujevac and the surrounding area. The subjects were included in the study
according to the police reports, requests for forensic autopsy obtained from competent courts or
prosecution or, in rare instances, based on retrospectively acquired hetero-anamnestic
information. The data on the injuries sustained were obtained by analysing the autopsy records,
as well as the available medical documentation. The study did not include children under 14
years of age and all subjects shorter than 150 cm.

Subjects were analysed in terms of gender, age and type of involvement in traffic
accidents. Frequency of accidents was observed depending on the month of the year and the day
of the week. According to their type of involvement in RTAs, all subjects were classified into the
following groups: pedestrians, motor vehicle drivers, front-seat passengers, back-seat passengers,
bicyclists, motorcyclists and tractor drivers. Chest injuries were classified into the following
groups: bone fractures of the chest (sternum, thoracic spine, unilateral or bilateral rib fractures),
lung injuries (unilateral or bilateral: contusions, lacerations, disruptions), cardiac injuries
(rupture of the pericardium, myocardial rupture, contusion, cardiac tamponade), aortic injuries
(haematoma of adventitia of the aorta, aortic rupture), pneumothorax (unilateral or bilateral) and
haemothorax. In addition, the analysis included simultaneous occurrence of chest injuries and
head or abdominal trauma. When considering the outliving period, the subjects were divided into
two categories: subjects who died at the scene of the accident and those who outlived their

injuries for a certain period of time.
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Statistical Package for Social Sciences — SPSS for Windows, Version 20 (SPSS Inc
Chicago, IL) was used for processing data. All numerical variables were tested with the
Kolmogorov-Smirnov and Shapiro-Wilks tests for normal distribution as criteria for further
implementation of parametric methods. According to the distribution of data, appropriate
descriptive statistics were employed (mean values with standard deviation or median with
interquartile range — IQR). To estimate the differences between variables that exhibited
parametric distribution, the Student’s t-test was used. In variables that showed a nonparametric
distribution, the Pearson’s chi-square test (with Yates correction) and Kruskal-Wallis test were
applied. Analysis of the connection of dichotomous dependent variable (immediate death versus
death after a period of outliving) and observational independent variables (injuries of certain
body parts) was carried out by way of binary logistic regression, and the results were presented
as crude Odds Ratio (OR) with 95% confidence interval (Cl). After applying corrections for the
influence of other independent and confounding variables, the acquired data were expressed as
adjusted OR with 95% CI. The p value of 0.05 has been considered to be significant.

This study was conducted with the approval of the Ethical Committee of the Clinical
Centre of Kragujevac (18/10/2016, No 01/13221).

Results

The study included 525 subjects, whose average age was 52.4+19.4 years (ranging from
16 to 92 years). There were 391 (74.5%) men, aged 51.3£19.6 years (ranging from 16 to 92
years) and 134 (25.5%) women, aged 55.8+18.5 years (ranging from 16 to 84 years). The ratio of
male and female subjects was approximately 3:1 (¥?=125.808; df=1; p=0.000). On average, the
women were older than men (t test=-2.370; p=0.019), which has been shown in all age groups
(x?=8.735; df=3; p=0.033). A detailed overview of the results is provided in Table 1.

Among all the different categories of subjects, tractor drivers were the oldest (Kruskal
Wallis test=100.34; df 7; p=0.000). In addition, tractor drivers were the subjects with the highest
percentage of identified chest injuries. The distribution of subjects according to RTA
participation, their age and occurrence of chest injuries is provided in Table 2.

Depending on the month of the year, the largest number of fatal RTAs was recorded in
September (63, i.e. 12%), followed by August and October (60, i.e. 11.4%), while the fewest
accidents took place in March (20, i.e. 3.8%) and February (25, i.e. 4.8%) (x?=47.274; df=11;
p=0.000). When observing the days of the week, the highest number of fatal RTAs was recorded
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on Wednesdays (92, i.e. 18%), followed by Fridays and Sundays (85, i.e. 16%), while the fewest
such accidents took place on Mondays (47, i.e. 9%) (x>=20.853; df=6; p=0.002).

In the study sample, chest injuries were identified in 408 (77.7%) out of 525 subjects,
followed by head injuries (skull fractures or intracranial bleeding), which were observed in 339
(64.6%) out of 525 subjects. Abdominal injuries were found in 201 (38.3%) out of 525 subjects.
Almost half of the subjects (241 out of 525, i.e. 45.9%) suffered from concomitant chest and
head injuries, while one third of them (188 out of 525, i.e. 35.8%) sustained concomitant chest
and abdomen injuries. Simultaneous occurrence of chest, head and abdominal injury was
identified in 103 out of 525 (19.6%) instances (x°=193.830; df=1; p=0.000).

Subjects who had died at the scene in RTA were more likely to have sustained chest
injuries, which proved to be statistically significant (x?=14.99; df=1; p=0.000). Regional types of
injuries analysed by using the binary logistic regression is presented in Table 3.

From the total number of 525, 291 (55.4%) subjects died at the scene of the accident or
on their way to the hospital (their average age was 48.8+19.3 years), while 234 (44.6%) out of
525 subjects outlived the injuries (their average age was 56.9+18.7 years) for a certain period of
time. Subjects who outlived their injuries were of older age (t-test=4.89; p=0.000). In 46 (8.8%)
out of 525 subjects, the main cause of death was a complication of injury (pneumonia, sepsis,
thromboembolism or fat embolism). Subjects who outlived the injuries differed in terms of type
of their RTA involvement: pedestrians and bicyclists outlived their injuries more frequently,
while motor vehicle drivers were more likely to die at the scene (Table 4).

The most frequent type of chest injury was fracture of the ribs on both sides of the chest.
The odds for subjects who died at the scene in RTAs to have sustained fracture of the ribs on
both sides of the chest is approximately two times higher than for the other subjects who outlived
the accidents for some time. Presence of different rib cage fractures analysed using binary
logistic regression is presented in Table 5.

The association of lung parenchymal injuries with rib fractures has statistical significance
(¥*=109.563; df=6; p=0.000). The most common type of lung injury is bilateral lung contusion
(122 out of 525 subjects, i.e. 23.2%), and odds that the subjects who died at the scene to
sustained this type of injury are twice as high as for the rest of the subjects (OR 1.816; 95% ClI
1.189-2.773). The odds of occurrence of bilateral lung lacerations in those who died instantly are
approximately four times higher than in the other subjects (OR 4.098; 95% CI 2.017-8.324).
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Subjects who died at the scene of the accident had frequently sustained injuries of the
heart and the aorta (Table 6). The odds of occurrence of pericardial rupture in those who died at
the scene are approximately five times higher than in the other subjects (OR 4.730; 95% ClI
1.341-16.685), while the odds of occurrence of aortic rupture in those who died at the scene are
approximately nine times higher than in the other subjects (OR 9.388; 95% CI 4.404-20.015).
Aortic adventitial hematoma is significant, as well, hence the odds of occurrence of this type of
injury are approximately six times higher for the subjects who died at the scene of the accident
(OR 6.075; 95% CI 2.058-17.929).

Haemothorax was identified in 206 (39.2%) out of 525 subjects, while in 203 (98.5%) out
of 525 of them combinations of haemothorax and rib fractures occurred, and
haemopneumothorax was identified in 85 (41%) out of 525 subjects. The connection between
haemothorax and fractured ribs has statistical significance (x>=94.605; df=1; p=0.000). Unilateral
and bilateral pneumothorax are often accompanied by rib fractures, which is statistically
significant (¥*=15.237; df=1; p=0.000 and ¥?=8.921; df=1; p=0.003). The occurrence of
unilateral pneumothorax, bilateral pneumothorax and haemothorax in subjects dying at the scene
of the accident is statistically significant (Table 7).

Numerous risk factors (the existence of different chest injuries or demographic features)
proved to be in significant connection with immediate deathly outcomes of RTAs in two groups
of subjects. After adjusting the results for gender and occurrence of other chest injuries, only a
few of the above mentioned risk factors remained statistically significant to be associated with
immediate deathly outcomes. The multivariate logistic regression resulted in strong associations
(Cox & Snell R square 0.336, Nagelkerke R square 0.450, Hosmer-Lemeshow,y?>=6.876, df=8,
p=0.550, overall model accuracy of 77.1%). Details are presented in Table 8.

Discussion

The aim of this study was to estimate the frequency and characteristics of RTA chest
injuries in the region of Kragujevac in order to better understand their significance and define
preventive measures for the most vulnerable population categories. Demographic data revealed

that males contributed to the total account of subjects in much higher numbers compared to
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females, and this was also applicable to the total number of the deceased and RTA participants
pertaining to different categories. Similar results have been reported in studies conducted in
Germany!®, Hungary®’, India® and Turkey!®, where men accounted for 70-85% of casualties in
RTAs.

According to the results obtained in this study, tractor drivers are among the oldest of
subjects, and comparable results have been reported in other studies, as well. In Portugal, for
instance, most of the tractor drivers involved in RTAs are between 60 and 70 years old?, while
in Sweden more than half of the casualties are aged 55 and older?!. The most vulnerable subjects
in this research were pedestrians, which is in accordance with conclusions of similar studies
conducted in the world, where pedestrians made up for 45% of the deceased RTA participants in
underdeveloped countries, 29% in developing countries, while in the developed countries
pedestrians made up for approximately 18% of the casualties'®?2. A high number of deceased
pedestrians in the present research could be explained by a large number of decrepit and old
vehicles, poor road infrastructure as well as by irresponsible behavior of pedestrians. Pedestrians
have been identified as the most numerous and the most heterogeneous category of traffic
participants and they are the least protected subjects. A great majority of the deceased
pedestrians in RTAs was older than 65. These findings could be explained by the fact that elderly
pedestrians have difficulties in noticing potential dangers and do not respond to them timely,
they frequently have dementia, hearing or sight impairments which also makes it more difficult
for them to participate in traffic}”?>24 while recovery from trauma is more demanding than in
the younger population*®!, The largest number of motorcyclists and motor vehicles drivers was
in the 35-45 age category, which included the working population, and this also correlates to the
results of the rest of the studies®28.

Seasonal differences were noticed when it comes to RTA deathly outcomes, and these
could be explained by greater activity during summer and autumn when compared to winter,
which is partially in accordance with the results from other studies'”°. The smallest number of
fatal RTAs took place on Mondays, the first work day of the week, i.e. when subjects were not
tired, while the majority of fatal RTAs took place in the middle of the week and at weekends,
when the working population was more exhausted and when the younger population was usually

more active, because of going to restaurants and alcohol abuse!”*°.
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In the present study, injuries of individual parts of the chest were identified in two thirds
of the subjects, head injury came in second by incidence and abdomen injuries were the least
frequent, which largely coincides with results from other studies!®®. Traffic injuries exhibit
certain characteristics according to type of injury and extension, which is explained by the
presence of an enormous action force that is generated as a result of mass and acceleration
multiplication which the body absorbs during an accident. The injury occurs due to the
absorption of the external force upon impact, acceleration or deceleration, whereas the body
tends to maintain its original position and speed?*%. According to this study, the majority of the
deceased subjects were pedestrians, while due to the poly-phase mechanism of injury, chest
injuries were among the most common type of trauma. Primary injuries sustained by pedestrians
were caused by the first impact of the vehicle (usually in the legs), secondary injuries were
caused by contact with the vehicle, while tertiary ones were caused by subsequent contact with
the terrain as a result of falling against the ground?®3, Depending on the profile of the front end
of the car, the pedestrian struck was either thrown forward in the direction of the movement in
cases of the bonnet front being high and blunt, or scooped up onto the bonnet top, as with many
slope-fronted modern vehicles. If the car speed is appreciable, the body can be thrown into the
air or knocked down flat with a severe impact!*?%-31, Motor vehicle drivers sustained direct chest
injuries due to impact against the front part of the vehicle interior, i.e. the steering wheel, as well
as hyperextension and deceleration®?3*, The large percentage of chest injuries among tractor
drivers in this study sample could be explained by the characteristics of the vehicle and the
mechanism by which the accident occurred. Namely, these are usually tractors without a cab in
which drivers can be knocked out of their seat rather easily. Furthermore, the tractors or
implement machinery could capsize or trailers could tip and end on top of the driver, and in those
instances, chest injuries are inevitable.

Subjects who died at the scene of the accident are virtually twice more likely to have
sustained chest trauma than the other subjects, a fact which is in correlation with EI-Menyar et
al.3, who point out that such chances are approximately two times higher if chest injuries are
sustained. The chances that subjects who have died at the scene sustained simultaneous chest and
abdominal injuries are more than two times higher, while the chances for occurrence of
simultaneous injuries to the head, abdomen and the chest are more than three times higher for

subjects who died at the scene. Similar results have been reported in other studies, according to
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which subjects with simultaneous chest, head and abdominal injuries were most likely to die at
the scene or during the first few hours®3 following the accident.

In this study, more than half of the subjects died at the scene of the accident or on their
way to a healthcare facility, while the remaining ones outlived their injuries for a certain period
of time. This is in accordance with data from other studies, in which approximately 50% of the
subjects died at the scene or on their way to the hospital'"°. In several studies, the published
results deviate from those presented here, where mortality rate at the scene of the accident is
approximately 65%%%18, while Reddy et al.® stated that only 20% of subjects died at the scene.
Organisational structure of the services for transporting injured persons, technical equipment of
vehicles and availability of vehicles could explain the differences in the above stated results.
Subjects who died at the scene were of younger age compared to those who died in the hospital,
because these are mainly motor vehicles drivers and motorcyclists who are prone to risky
behavior, and they suffer from serious injuries, which correlates to the results of other studies®’.
The results of this study accentuate that a large number of subjects who died at the scene of the
accident pertained to the group of motor vehicle drivers and motorcyclist, who were classified in
the group of younger RTA subjects. Bicyclists were the category of subjects who outlived their
injuries most frequently. This could be explained by the distribution of injuries, localised mostly
in the pelvic region and lower limbs, and least often in the chest area. It is important to mention
that one quarter of the bicyclists experienced pneumonia complications during hospitalisation.
Similar distribution of bicyclist injuries is evidenced by certain other studies’*¢%'

Rib fractures are among the most frequent injuries in RTAs, with a share of 60-70%°2°.
The authors established that rib fracture was followed by damaged blood vessels and
haemothorax, as this was largely present in all subjects. Subjects with bilateral fractures of the
ribs and bilateral fractures of the ribs accompanied by sternal fracture were approximately twice
as likely to die at the scene. In their study, Kent et al.3® found that the odds ratio for death of
younger subjects (aged 18-45) with rib fractures was smaller than for older subjects (over 64
years). Regardless of the presence or absence of concomitant trauma, subjects with rib fractures
are at significantly increased risk of in-hospital mortality®.

Lung contusions were either caused by effects of direct force originating from the
fractured ribs, or via effects of indirect force on lung tissue, in cases without rib fractures.

Bilateral lung contusions were the most frequent type of injury of intrathoracic organs of the
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following RTA subjects: pedestrians, passengers, bicyclists, motorcyclists and tractor drivers.
Similar results have been reported in other studies, as well®%,

Subjects with myocardial rupture and tamponade died at the scene of the accident. In
cases of myocardial rupture, death occurs within a few moments, and the diagnosis is most
frequently set during autopsy®®. According to the results of this study, aortic rupture was the
most frequent injury of intrathoracic organs in motor vehicle drivers and front-seat passengers.
Aortic rupture is classified in the group of deceleration thoracic injuries, most commonly
occurring in motor vehicle collisions, with front-seat occupants being the most vulnerable
category®3,

By analysing the occurrence of different types of chest injuries in subjects, the authors
obtained results which accentuated the relevance of certain types of injuries and the
characteristics of deathly outcomes at the scene of the accident. Motor vehicle drivers were
nearly three times more likely to die at the scene when compared to other subjects. This could be
explained by the fact that motor vehicle drivers frequently sustain aortic rupture, pneumothorax
or haemothorax, which are life-threatening injuries that increase dramatically the chances for
deathly outcomes at the scene of the accident. According to the obtained results, subjects who
died at the scene of the accident are highly likely to have sustained aortic rupture, fracture of the
thoracic spine and pneumothorax.

Unlike other studies which employ data from all RTAs3!>2240 the authors only used the
data on RTAs with fatal outcomes, i.e. autopsy reports. This could explain the partial difference
between the results obtained herein and certain results reported by other studies in the world. The
present results should be interpreted considering several limitations: absence of traffic police
reports from the scene of the accident, limited geographical area, exclusion of children under 14
years of age and shorter than 150 cm. These would provide data on the exact time of an RTA,
road conditions at the time of the accident, traffic accident expertise (type of vehicle, speed of
impact), application of protective gear (seatbelts, helmets), as well as the extent of driving
experience of RTA participants.

Conclusion

The majority of fatalities in RTAs are male pedestrians, with average age being 51, who

died after outliving their injuries for a certain period of time. Chest injuries are the most

numerous ones in such accidents, and the most frequent type of injury is rib fracture combined
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with haemothorax. Chest injuries are frequently life-threatening or result in serious health
consequences.

Autopsy in cases of fatal RTAs is extremely important, because it is the only way to
identify all of the injuries and explain the mechanisms of their occurrence; hence the data
obtained in such procedures are irreplaceable.
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The distribution of RTA* subjects by age ranges and sex

Age ranges Men

16-35
36-50
51-65
> 65

Total

Number (%)
97 (24.8)

76 (19.4)
104 (26.6)
114 (19.2)
391 (100)

* road traffic accidents.

Women

Total

Number (%) Number (%)

21 (15.7)
19 (14.2)
44 (32.8)
50 (37.3)
134 (100)

118 (22.5)
95 (18.1)

148 (28.2)
164 (31.2)
525 (100)
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The distribution, age and presence of chest injuries according to types of RTA}

participation
Total (%)
Pedestrians 220 (41.9)

Motor vehicle drivers 98 (18.7)
Front seat passengers 79 (15)
Back seat passengers 29 (5.5)
Bicyclists 38(7.2)
Motorcyclists 33(7.4)
Tractor drivers 22 (4.2)

Median (IQR+t+) Presence of chest

(years)

62 (51-74.5)
43.5 (32-55)
47 (26-62)
53 (26-64)
58.5 (49-67)
34 (24-40)
63.5 (54-71)

 road traffic accidents, 1+ interquartile range.

injuries (%o)
172 (78.2)
81 (82.7)

63 (79.7)

20 (69)

26 (68.4)

23 (69.7)

20 (90.9)

Regional types of injuries analysed by using the binary logistic regression

Subjects who died Subjects who

at the scene (%)

Chest injury 245 (60)
Chestand head 134 (55.6)
injury

Chest and 128 (68.1)
abdomen injury

Chest, abdomen 73 (70.9)
and head injury

1 Odds Ratio, $£1 confidence interval.

outlived the
injuries (%0)
163 (40)

107 (44.4)

60 (31.9)

30 (29.1)

150

Crude OR},
(95%ClILY)

1.778 (1.076-2.940)
0.397 (0.231-0.684)

2.320 (1.523-3.533)

3.208 (1.467-7.016)

Table 2

Table 3

p value

<0.05
<0.05

<0.05

<0.05
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Table 4

The distribution of subjects according to type of partipication and outliving period

Subjects who died at  Subjects who outlived p value (Chi-

the scene (%0) the injuries (%) square test)
Pedestrians 101 (45.9) 119 (54.1) <0.05
Motor vehicle drivers 73 (74.5) 25 (25.2) <0.05
Front seat passengers 49 (62.0) 30 (38.0) >0.05
Back seat passengers 17 (58.6) 12 (41.4) >0.05
Bicyclists 12 (31.6) 26 (68.4) <0.05
Motorcyclists 24 (58.3) 15 (41.7) >0.05
Tractor drivers 15 (68.2) 7 (31.8) >0.05
Table 5

Presence of different rib cage fractures analysed using binary logistic regression

Subjectswho  Subjectswho Crude OR§ p
died at the outlived the  (95% CI§§) value

scene (%) injuries (%o)

Fracture of sternum 1(0.3) 3(1.3) 0.266 (0.027- >0.05
2.569)

Fractures of ribs on one side 36 (12.4) 43 (18.4) 0.627 (0.388- >0.05
1.014)

Fractures of ribs on both sides 198 (68) 114 (48.7) 2.241 (1.571- <0.05
3.198)

Fractures of ribs on both sides 119 (40.9) 57 (24.4) 2.148 (1.471- <0.05

with fracture of sternum 3.139)

Fracture of thoracic spine 48 (16.5) 14 (6) 3.104 (1.665- <0.05
5.786)

§ Odds Ratio, §§ confidence interval.
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Table 6

The distribution of subjects according to the presence of heart and aortic injuries and

outliving period

Subjects who died
at the scene (%)

Heart tamponade 6 (2.1)
Heart contusions 13 (4.5)
Rupture of pericardium 14 (4.8)
Heart destruction 39 (13.4)
Hematoma of 90 (30.9)
adventitia aortae

Aortic rupture 68 (23.4)

Presence of pneumothorax/hemothorax, rib fractures and the outlivinig period

Subjects who outlived

the injuries (%)

0

6 (2.6)
3(1.3)
0

12 (5.1)

8 (3.4)

p value (Chi-

square test)

<0.05
>0.05
<0.05
<0.05
<0.05

<0.05

Rib fractures

Yes No
One-sided Yes 53(10.1) 1(0.2)
pneumothorax No 344 (65.5) 127 (24.2)
Both-sided Yes 36 (6.8) 1(0.2)
pneumothorax No 361(68.8) 127 (24.2)
Hemothorax Yes 203 (38.7) 3(0.6)

No 194 (36.9) 125 (23.8)
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scene (%)

160 (77.7)

Subjects
who outlived
the injuries
(%)

8 (14.8)

7 (18.9)

46 (22.3)

Table 7

p value
(Chi-
square
test)
<0.05

<0.05

<0.05
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Table 8

Risk factors and time of death analysed using multivariate logistic regression

Risk factors-independent variables Adjusted OR|| (95% Cl||||) p value

Gender 1.588 (0.932-2.707) >0.05
Older than 51 years 0.334 (0.164-0.680) <0.05
Pedestrians 0.666 (0.321-1.383) >0.05
Motor vehicle drivers 2.703 (1.380-5.295) <0.05
Front seat passengers 1.370 (0.511-3.668) >0.05
Back seat passengers 0.571 (0.225-1.453) >0.05
Bicyclists 1.004 (0.362-2.786) >0.05
Motorcyclists 0.206 (0.024-1.779) >0.05
Tractor drivers 2.580 (0.777-8.567) >0.05
Fracture of sternum 0.162 (0.008-3.404) >0.05
Fractures of ribs on one-sided 0.229 (0.036-1.442) >0.05
Fractures of ribs on both sides 0.262 (0.042-1.619) >0.05
Fractures of ribs on both sides with 0.283 (0.045-1.764) >0.05
fracture of the sternum

Fracture of thoracic spine 4.173 (1.921-9.066) <0.05
One-sided lung contusions 1.183 (0.549-2.550) >0.05
Bilateral lung contusions 1.274 (0.640-2.539) >0.05
One-sided lung lacerations 0.889 (0.259-3.047) >0.05
Bilateral lung lacerations 1.885 (0.639-5.561) >0.05
One-sided lung disruption 1.097 (0.013-0.752) <0.05
Heart contusions 2.185 (0.472-10.113) >0.05
Rupture of pericardium 0.663 (0.175-2.517) >0.05
Hematoma of adventitia aorte 2.400 (0.576-10.002) >0.05
Aortic rupture 3.606 (1.157-11.240) <0.05
One-sided pneumothorax 5.619 (1.959-16.117) <0.05
Both-sided pneumothorax 1.864 (0.596-5.831) >0.05
Hemothorax 1.647 (0.556-4.877) >0.05
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Chest injury 6.234 (0.899-43.254) >0.05
Chest and head injury 0.550 (0.278-1.089) >0.05
Chest and abdomen injury 0.361 (0.162-0.807) <0.05
Chest, abdomen and head injury 3.606 (1.341-9.673) <0.05

|| Odds Ratio, |||| confidence interval.
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ABSTRACT

Keywords:

Autopsy

Formalin fixed tissue
DNA isolation

PCR

DNA degradation

The aim of this study is to investigate the effects of formalin fixation on the degradation of DNA molecules in five
different healthy tissues exempted during the autopsy, as well as the selection of the method that is most suitable
for the DNA isolation. Heart muscle, liver, brain, lung and kidney tissue obtained from the healthy people who
suddenly died from a violent death were used. The parts of tissue were fixed in 10% phosphate-buffered formalin
as well as in 4% unbuffered formalin at room temperature. Morphology of tissue was studied using H&E staining.
The DNA was isolated 6 h, 1-7 days (every 24 h), 10, 14, 28 days and 2 months after fixation using two different
methods: extraction with phenol-chloroform-isoamyl alcohol as well as with PureLink Genomic DNA Kit. Yield
and purity of the DNA samples were measured spectrophotometrically at 260 nm and 280 nm. The PCR am-
plifications of the glycerol-3-phosphate dehydrogenase 1 (GPD1, 150 bp), 8 actin (ACTB, 262 bp) and ribosomal
protein L4 (RPL4, 407 bp) genes were performed to evaluate the degree of DNA fragmentation. The RPL4 gene
was amplified up to 72h, ACTB gene up to 14 days and GPD1 gene up to 28 days from tissue fixed in phosphate-
buffered formalin using phenol-chloroform-isoamylalcohol protocol for DNA isolation. Liver and kidney gave
better results of PCR amplification, but statistical significance between tissues was not found. Preserving period,
fixative and DNA extracting method are important factors for successful PCR amplification. The healthy tissue,
fixed in phosphate-formalin up to 28 days, can be useful source in molecular studies. Tissues fixed in unbuffered
formalin are suitable for molecular analysis up to 7 days.

1. Introduction

1988). The most widely used fixative for preservation of tissue mor-
phology is 10% formaldehyde (Groelz et al., 2013), which is 3.7%

Molecules of DNA isolated from the postmortem tissue samples are
important for molecular diagnosis, studies of rare diseases, retro-
spective genetic and epidemiological studies and use in forensic
(Legnard et al., 2002), only when the integrity of the molecules is
preserved. Preparation of microscope slides for histomorphological in-
vestigation requires the preservation of tissue through chemical means
by a process of fixation. Fixation is crucial step in processing tissue
taken from autopsy or biopsy for the examination and archival pre-
servation (Thavarajah et al., 2012). Fixed and paraffin embedded tis-
sues are commonly analyzed histomorphologicaly and by polymerase
chain reaction (PCR) for both research and clinical application because
they are available and their DNA is stabile for decades (Shibata et al.,

formaldehyde in water (Hewitt et al., 2008; Bonin and Stanta, 2013).
During the last decades, neutral buffered formalin (NBF), buffered with
several different buffers such as calcium carbonate, magnesium carbo-
nate, citrate, Tris and most commonly phosphate buffers (Hewitt et al.,
2008), has been in use. In addition to formalin, few other fixatives are
used to tissue fixation, such as: ethanol-based fixatives, glutaraldehyde,
potassium dichromate acetic acid, etc (Miething et al., 2006), but none
of these reagents has gained broader acceptance.

Although formalin fixation is the traditional method for tissue
preservation in many laboratories, biomolecules isolated from formalin
fixed tissues are of limited use for molecular analyses. The formalin
fixation leads to the formation of a cross-linking between nucleic acids

* Corresponding author at: University of Kragujevac, Faculty of Medical Sciences, Svetozara Markovica 69, 34 000, Kragujevac, Serbia.
E-mail addresses: vitosevickatarina@gmail.com (K. Vito$evi¢), mtodorovickg@gmail.com (M. Todorovi€), tanja.varljen@gmail.com (T. Varljen),
zivanaminic@yahoo.com (Z. Slovié), stevan-008@hotmail.com (S. Mati¢), dtodorovic197@ gmail.com (D. Todorovié).

https://doi.org/10.1016/j.acthis.2018.09.005

Received 12 June 2018; Received in revised form 8 September 2018; Accepted 10 September 2018

0065-1281/ © 2018 Elsevier GmbH. All rights reserved.

155



Hp. Kusana C. Crouh, nokTopcka aucepraiyja

K. VitoSevic et al.

and proteins (Okello et al., 2010) by forming methylene bridges be-
tween the amino groups of purine and pyrimidine bases as well as be-
tween nucleotide bases and histones (Bonin and Stanta, 2013; Duval
etal., 2010; Bussolati et al., 2011). Formalin breaks the phosphodiester
backbone of DNA (Duval et al., 2010), leading to the fragmentation of
nucleic acids. The cross-linking increases the sensitivity of DNA to
mechanical stress, reduces the openness for enzymes (Dietrich et al.,
2013) and blocks PCR amplification (Dietrich et al., 2013; Lin et al.,
2009). Beside the type of fixative, the duration of fixation, temperature,
tissue type, amount of tissue and degree of autolysis also impact on
DNA yield and integrity (Dietrich et al., 2013; Zsikla et al., 2004;
Nechifor-Boila et al., 2015; Gilbert et al., 2007; Srinivasan et al., 2002).
For formalin fixatives, composition of fixative such as formalin con-
centration, pH and salt concentration is important. The process of
fixation itself depends on thickness of tissue, volume of fixative and
time of fixation and if one of these three elements is not optimized it
leads to underfixation or overfixation of the tissues (Hewitt et al.,
2008). However, DNA isolated from both underfixed and overfixed
tissues has shortest fragments (ITewitt et al., 2008).

Many studies investigate the impact of DNA extraction method on
DNA integrity and consequently on the PCR amplification performance
(Dietrich et al., 2013). Most of the protocols are based on commercially
available DNA extraction kits (Bussolati et al., 2011; Nechifor-Boila
et al., 2015; Ludyga et al., 2012; Kocjan et al., 2015; Skage and
Schander, 2007; Senguven et al., 2014) as well as phenol chloroform
isoamyl alcohol extraction (Ludyga et al., 2012; Skage and Schander,
2007; Senguven et al., 2014; Gouvegia et al., 2016). This study was
designed to investigate the effects of process of tissue fixation on nu-
clear DNA as well as on the histological structures and their significance
with regard to their possible application in modern practice. We com-
pared yield, purity and integrity of DNA isolated from healthy, autopsy
tissues fixed in phosphate-buffered formalin and in unbuffered formalin
for different time points. In our laboratory, buffered formalin is ob-
tained commercially and used for the fixation of biopsy tissues. We also
compared the yield, purity and integrity of DNA after extraction using
commercially available kit (PureLink Genomic DNA Kit) as well as the
phenol-chloroform isoamyl alcohol protocol (PCI), from five different
types of tissues taken from autopsy. For PCR, primers targeting three
genes: glycerol-3-phosphate dehydrogenase 1 (GPD1, 150bp), B actin
(ACTB, 262bp) and ribosomal protein L4 (RPL4, 407bp), to evaluate the
degree of DNA fragmentation.

2. Materials and methods
2.1. Tissue collection

The heart muscle, liver, brain, lung and kidney tissue obtained from
two healthy people who suddenly died from a violent death were used.
The corpses were at +4 °C, 24 h after death (in Serbia autopsies are not
allowed before these period) and after that the autopsy were done. Two
samples were obtained from each of five tissue type from each crops
(resulting in a total of 20 samples). Each of 20 samples was divided into
two equal portions. Half of examined tissue samples were fixed in 10%
phosphate-buffered formalin (Superlab, Belgrade, Serbia, Cat. No.
09201045), while the remaining were fixed in 4% unbuffered formalin
(ZORKA Pharma-HEMIJA, Sabac, Serbia, Cat. No. 477737) in a ratio of
at least 20 parts of fixative to one part of tissue (v/v). Fixation was
performed at room temperature and duration of fixation was as follows:
6h, 24h, 48h, 72h, 96 h, 5 days, 6 days, 7 days, 10 days, 14 days, 28
days and 2 months. The control samples were the parts of tissues per-
forming for experiments immediately after autopsy.

2.2. Tissue processing

Samples fixed in 4% unbuffered and 10% buffered formalin were
processed in separate runs on an automated tissue processor (Leica TP
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220, Germany). After fixation, the processing protocol was the fol-
lowing: incubation at 86%, 96% (3 times), 100% ethanol (Biognost,
Zagreb, Croatia, Lot. No. H100-109/17), (4 times), followed by xylene
(ZORKA Pharma-HEMIJA, Sabac, Serbia, catalog No. 12793), (2 times)
and paraffin wax (Path Hille & Co Ltd, Essex, UK, Lot. No. 13189) for
1 h 30 min in each position. All blocks of paraffin embedded tissue were
kept dry at room temperature until use.

2.3. Haematoxylin and eosin staining (H&E)

The first and last slices were stained with hematoxylin (Biognost,
Zagreb, Croatia, Lot. No. HEMM-24/18) and eosin (Biognost, Zagreb,
Croatia, Lot. No. EOY/25/17) and evaluated histomorphologically.
Section of 4-8 um thickness from FFPE tissue blocks after cooling were
cut on a microtome (Leica RM 2135) and stretched on a water bath
heated to 44 °C. Paraffin sections were removed from the water bath
and placed on glass, than heated in thermostat at 56 °C within 1h.
Deparaffinization was performed by following program: 2x5 min in
xylene (ZORKA Pharma-HEMIJA), than a rehidratation step 100%
(Biognost), 96% (ZORKA Pharma-HEMIJA, Sabac, Serbia, Cat. No.
383171), 70% (Biognost, Zagreb, Croatia, Lot. No. H100-109/17)
ethanol and finally in deionised water for 5 min in each. Deparaffinised
slides were than stained with Mayer’s hematoxylin (Biognost) 2 to
5 min followed by a 5-10 min wash with lukewarm tap water and then
stained 1-2 minutes with alcohol eosin (Biognost). After that, dehy-
dration was performed with successive washes with 80% ethanol
(Biognost) for 1-2min, 90% ethanol (Biognost) for 2-3 min, 96%
ethanol (ZORKA Pharma-HEMIJA) for 2-5min, 100% ethanol
(Biognost) for 5-10 min, solution with equal volume of 100% ethanol
(Biognost) and xylene (ZORKA Pharma-HEMIJA) for 2-3 min, xylene
(ZORKA Pharma-HEMIJA) for 2-5min and then slides were mounted
with Canada balsam (Biognost, Zagreb, Croatia, Lot. No. KB-14/17).
The samples were examined under a light microscope (Olympus, BX51,
Olympus Corporation, Japan) and photographed by camera (Artcam
-500 MI 1/2.5” CMOS, Artray Co. LTD, Japan).

2.4. DNA isolation

The DNA was isolated using two different methods: extraction with
phenol-chloroform-isoamyl alcohol (Fisher Scientific by Thermo Fisher
Scientific, Geel, Belgium, Lot. N0.162004) and commercial kit PureLink
Genomic DNA Mini Kit (Invitrogen by Thermo Fisher Scientific,
Carlsbad, CA, USA, Lot. No.1743752). For each method DNA molecules
were isolated from 40 samples for each time point (4 samples from each
tissue fixed in two different formalin), resulting in total of 1040 sam-
ples. The samples were washed in 100% (Biognost) as well as in 70%
ethanol (Biognost). The extraction methods are described below.

For phenol-chloroform-isoamyl alcohol (Fisher Scientific) (PCI) ex-
traction, digestion TNS buffer (TE buffer (Lonza, Rockland, ME USA,
Lot. N0.0000512200), 10%SDS (Fisher Scientific by Thermo Fisher
Scientific, Geel, Belgium, Lot. No.154052), 3 M NaCl (ZORKA Pharma-
HEMIJA, Sabac, Serbia, Cas. No. 7647-14-5), ampoules-deionized
water) and 50 pl proteinase K (20 mg/ml, Thermo Scientific by Thermo
Fisher Scientific, Vilnius, Lithuania, Lot. N0.00326647) were added to
the samples and incubated overnight at 56 "C. Phenol-chloroform iso-
amyl alcohol (Fisher Scientific) solution (25:24:1) was added to the
each sample and centrifuged at 4°C. Supernatant was transferred into
new tube and an equal volume of chloroform (Carlo Erba reagents
S.A.S., Val de Reuil, France, Cas N. 67-66-3) isoamyl alcohol (Sigma-
Aldrich, St. Louis, MO, USA, Lot. No. SHBG0019 V) solution (24:1) was
added and centrifuged. Supernatant was transferred into new tube. The
DNA was precipitated with 2.5 vol of 100% ice cold ethanol (Biognost)
and 0.1 vol of 3M NaCl (ZORKA Pharma-HEMLJA), followed by over-
night storage at —20°C. The precipitated DNA was centrifuged, su-
pernatant was removed and 70% ice-cold ethanol (Biognost) followed
by centrifugation was added into the pellets. The pellets were dried at
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room temperature for few hours. The DNA was resuspended in the 50 pl
of TE buffer (Lonza, 10 mM Tris—HCI and 1 mM EDTA) and stored at
—-20°C.

The commercial kit PureLink Genomic DNA Mini Kit (Invitrogen)
was used for DNA extraction from formalin fixed tissues and performed
according to manufacturer's instructions with some modifications as
follows. After incubation in 100% (Biognost) and 70% ethanol
(Biognost), tissues were incubated in 300 ul master Digestion Buffer
Mix (Invitrogen by Thermo Fisher Scientific, Carlsbad, CA, USA Lot.
No0.1747049) plus 50 pl proteinase K (20 mg/ml, Invitrogen by Thermo
Fisher Scientific, Carlsbad, CA, USA, Lot. N0.1739722) over night on
56 °C. After digestion, samples were incubated with RNaseA (Invitrogen
by Thermo Fisher Scientific, Carlsbad, CA, USA, Lot. No. 1747059) and
Binding Buffer (Invitrogen by Thermo Fisher Scientific, Carlsbad, CA,
USA, lot No. 1747050) in 96% ethanol (ZORKA Pharma-HEMIJA)and
transfer to spin columns. Samples were washed in columns with Wash
Buffer 1(Invitrogen by Thermo Fisher Scientific, Carlsbad, CA, USA,
Lot. No. 1747051) and Wash Buffer 2 (Invitrogen by Thermo Fisher
Scientific, Carlsbad, CA, USA, Lot. No.1747052). Finally, samples were
eluted in 50 pl of Elution buffer (Invitrogen by Thermo Fisher Scientific,
Carlsbad, CA, USA, Lot. No. 1747053).

2.5. Spectrophotometrical measurements

Yield and purity of the DNA samples were measured spectro-
photometrically (UV-1800 Shimadzu UV spectrophotometer, Japan).
The absorbances were measured at 260 nm and 280 nm. The reading at
260 nm allows calculation of the concentration and yield of nucleic acid
in the sample. One OD unit corresponds to approximately 50 pg/ml
DNA. The OD260/0D280 ratio provides an estimate of the purity of the
DNA. Pure preparations of DNA have OD260/0D280 values between
1,5-2,0.

2.6. Polymerase chain reaction (PCR)

All PCR reactions were performed in duplicates (8 samples per each
tissue, per each DNA method isolation and per each formalin used)
resulting in total of 2080 PCR reactions. The fragments of GPD1 (gly-
cerol-3-phosphate dehydrogenase), ACTB (f3-actin) and RPL4 (ribo-
somal protein L4) genes were amplified from isolated DNA using PCR
reaction. The nucleotide sequences of the primers (Invitrogen by
Thermo Fisher Scientific, Waltham, Massachusetts, USA, Lot. N0.4940)
are shown in the Table 1. The primers were selected in the Primer
BLAST, taking into account the nucleotide composition and Tm of the
primer, to be suitable for performing a multiplex PCR. The PCR am-
plification was performed in a final volume of 25 pl containing: One Taq
2x Master Mix with Standard Buffer (New England Biolabs Inc., Ips-
wich, MA, USA, Lot. No. 0131606); primers (10 pM forward primer and
10 uM reverse primer (Invitrogen) and DNA sample (approximately
1ng/pl of genomic DNA) in sterile bidestilated water. The PCR ampli-
fication was performed in a PCR apparatus (Techne genius, Eppendorf).
The following PCR conditions were used for each PCR reaction: initial
denaturation at 94°C, 30s; 30 cycles of 94°C, 30s, 60°C 1 min, and
68 °C 1 min; final extension at 68 °C for 5 min. Negative controls as well
as positive controls were included at each manipulation. Negative

Table 1
Primers used for multiplex PCR and length of the amplicon (bp).

Primer name Primer sequence Amplicon length (bp)
GPD1 -20 F CAGATGCCCAGGTGAGTGAA 150
GPD1-20 R ACTGCCTCACTCCTTACTCCT
ACTB-20 F TGCTAAAGACCGTGGGGAAC 262
ACTB-20 R TGTGACCCCTTTCTCCCTCA
RPL4-20 F TGGAACAGGAGGGGAAGACA 407
RPL4-20 R ATCACAGCAAGGGACACCAG
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controls contained all PCR reaction compounds except the DNA. Posi-
tive control is DNA isolated from the tissue immediately after the au-
topsy. The PCR products were visualized on 2% agarose gel (Lonza,
Rockland, ME, USA, Lot. No. 0000522600) stained with ethidium
bromide 10 mg/ml (Invitrogen by Thermo Fisher Scientific, Carlsbad,
CA, USA, Lot. No. 0107038). After electrophoresis, the gel was photo-
graphed under ultraviolet light.

2.7. Statistical analysis

IBM SPSS software, version 20.0 (IBM, Armonk, NY, USA) was used
for statistical analysis and p-value < 0,05 was considered statistically
significant. By testing the normality we observed that the experimental
data were not normally distributed. The difference between tissues was
analyzed by Kruskal-Wallis test for analysis of variance of multiple in-
dependent samples. Test for the PCR positive samples detected by each
extraction method was analyzed by applying the Mann Whitney test for
analysis of variance of two independent samples. The same test was
used for comparing difference between buffered and unbuffered for-
malin. Friedman test was applied to determine which time point is
statistically significant for PCR positive results for both formalins.

3. Results

In our investigation, 520 staining samples were analyzed using
conventional microscopy. The DNA was isolated from 1040 samples
and PCR amplification was performed for each sample in duplicate to
confirm the reproducibility of the results (about 2080 PCR reactions
were performed).

The morphology of tissue fixed in unbuffered and in phosphate-
buffered formalin was studied using H&E staining. There is no sig-
nificant difference in histological details (such as normal tissue archi-
tecture, cytological and nuclear details) between tissues fixed in un-
buffered vs. buffered formalin. In addition, H&E stained sections
indicated a little bit better staining of tissue stored in buffered formalin
versus unbuffred formalin which not appear to be diagnostically sig-
nificant. Prolonged fixation did not appear to be loss or improvement of
details (Fig. 1).

The results shown in Table 2 represent the yield (ng) and purity of
DNA isolated from analyzed tissues fixed in unbuffered as well as in
phosphate-buffered formalin. Yield of DNA extracted from human
tissue samples fixed in unbuffered and in buffered formalin was sa-
tisfactory. A higher yield as well as higher degree of purity of DNA was
obtained from the samples extracted by the PCI method compared to
the extraction method with Commercial Kit. Total yield and quality of
DNA extracted were highly dependent on the method used.

PCR amplification was performed on 80 samples for each time point
for each DNA extraction method (160 samples for each time point). The
RPL4 gene was amplified up to 72h fixation in phosphate-buffered
formalin and up to 6 h in unbuffered formalin. Shorter fragments, size
up to 150 bp and 262 bp, were amplified from samples fixed in phos-
phate-buffered formalin up to 28 days and 14 days, respectively and
from samples fixed in unbuffered formalin up to 7 days and 5 days,
respectively. The intensity of bands (amplicons) in agarose gel was time
dependent. For tissues fixed in unbuffered formalin the statistically
significant differences were detected between 6 h and 24 h (p = 0.018,
Friedman test, N = 120). For tissues fixed in phosphate-buffered for-
malin the statistically significant differences were detected between
24h and 48 h (p = 0.046, Friedman test, N = 120), between 48 h and
72h (p = 0021, Friedman test, N = 120) as well as between 28 days
and 2 months (p = 0.046, Friedman test, N = 120).

Total amount and quality of isolated DNA were highly dependent on
the method used. Statistically significant differences among successful
amplification of genes from DNA samples isolated with different
methods were detected for all time points of fixation starting from 72 h
of fixation (p = 0,023, Mann Whitney test, N = 240). DNA samples
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Fig. 1. H&E stained sections of heart tissue (a, b), liver tissue (c, d), brain tissue (e, f), lung tissue (g, h) and kidney tissue (i, j). Comparison of the morphological
preservation of tissues fixed in unbuffered (a, ¢, e,g, i) and phosphate-buffered formalin (b, d, f, h, j).

783

158



Hp. Kusana C. Crouh, nokTopcka aucepraiyja

K. VitoSevic et al.

Table 2

The yield (ng) and rate of purity (OD260/0D280) of DNA extracted from tissue
samples fixed in unbuffered or phosphate-buffered formalin using two different
DNA isolation methods.

Extraction Type of Average (OD260/  Yield (ng = S.E.)
method fixative 0D280)
Mean Range Mean *= S.E. Range
PCI method phosphate- 2.0 1.3-2.9 199.71 = 7.66 97 - 490
buffered
unbuffered 1.9 1.1-2.9 179.14 = 11.84 83 - 422
Commercial phosphate- 1.7 1.2-2.9 118.27 = 14.28 75 -161
Kit buffered
unbuffered 1.6 1.0-29 9944 + 0.957 75-114
100
[ PCI method
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Fig. 2. Comparison of successful amplification of GPD1 gene in DNA samples
isolated from fixed tissues using PCI protocol or Commercial kit. Statistically
significant differences were detected for all time points of fixation starting from
72 h of fixation (p = 0,023, Mann Whitney test, N = 240).

isolated using PCI protocol resulted in longer PCR fragments than using
Commercial Kit probably due to the higher sensitivity and better DNA
yield of the PCI method (Fig. 2).

The type of tissue formalin fixation has a significant impact on the
efficiency of the amplification of the selected genes (Fig. 3a). Com-
paring samples that were fixed in unbuffered and in phosphate-buffered
formalin a statistically significant differences (p = 0.00-0,039, Mann-
Whitney test, N = 240) in rate of fragmentation are detected in almost
all time points of fixation (up to 28 days of fixation) (Fig. 3b). These
results indicate that statistically significant difference of integrity of
DNA fixed in unbuffered or in phosphate-buffered formalin exist
starting after 24 h. PCR amplicons could be detected in all DNA sam-
ples, isolated with PCI method from phosphate-buffered formalin-fixed
tissues up to 14 days, but only fragments of 150 bp to 262 bp length.
The amplicons which length was 407 bp were detected in DNA samples
isolated from tissues fixed in phosphate-buffered formalin up to 72h.
On the other hand, using unbuffered formalin fixation leads to DNA
degradation much faster than phosphate-buffered formalin. PCR frag-
ments of 150 bp to 262 bp length could be detected in DNA samples,
isolated from unbuffered formalin-fixed tissues up to 5 days. Larger PCR
fragment in length of 407 bp were detected in DNA samples isolated
from tissues fixed in unbuffered formalin up to 6 h.

The percentage of successful PCR amplification for GPD1 gene at
different time of tissue fixation in phosphate-buffered formalin was
time-dependent and the values were from 100% to 35% in the first 28
days (Fig. 4a). There was no amplification of GPD1 gene in DNA sam-
ples isolated from tissues 2 months after fixation in phosphate-buffered
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Fig. 3. The influence of type of used formalin fixation on the performances of
PCR amplification. a. A higher PCR success rate for all three genes (RPL4,
ACTB, GPD1 gene) for DNA isolated from tissue fixed in buffered formalin
compared to tissue fixed in phosphate-buffered formalin. Comparing samples
that were fixed in unbuffered and in phosphate-buffered formalin a statistically
significant differences (p = 0.00-0,039, Mann-Whitney test, N = 240) in rate of
fragmentation are detected in almost all time points of fixation. b. Time-de-
pendent successful PCR amplification for three used genes amplified in DNA
samples isolated from tissues fixed in buffered formalin up to two months. The
statistically significant differences were detected between 24h and 48h
(p = 0.046, Friedman test, N = 120), between 48h and 72h (p = 0,021
Friedman test, N = 120) as well as between 28 days and 2 months (p = 0.046
Friedman test, N = 120).

formalin. Regardless ACTB gene percentage of successful PCR amplifi-
cation was from 100% to 15% till 14 days, while for RPL4 gene were
from 80% to 5% for the first 72 h for tissue fixed in phosphate-buffered
formalin (Fig. 4b and c). Percentage of PCR success rate of GPD1 gene
amplification isolated from tissue fixed in unbuffered formalin for dif-
ferent fixation time points were in range from 80% to 5% up to 7 days
after fixation. After that no GPD1 amplification was detected on agarose
gel (Fig. 4a). Successful PCR amplification for ACTB gene were from
80% to 5% till 5 days and for RPL4 gene were only 45% for the first 6 h
for the tissue fixed in unbuffered formalin (Fig. 4b and c).

According to our results, no significant association was found be-
tween positive rate of detection of all three fragments and different
tissues which were examined (Fig. 5). The longest fragment of DNA
(RPL4 gene) was amplified in all tissues with minimum percent. Shorter
fragments (ACTB and GPD1 gene) were amplified in almost all samples
(Table 3). There is no statistically significant difference of PCR success
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Fig. 4. Time dependent successful PCR amplification of DNA isolated from five
different tissues fixed in phosphate-buffered and in unbuffered formalin. PCR
results for GPD1 (a), ACTB (b) and RPL4 (c) gene amplification from tissue
fixed in unbuffered and phosphate-buffered formalin.

amplification between different tissues (p = 0,970, Kruskal-Wallis test,
N = 240).
Fig. 5 Comparison of successful amplification for RPL4, ACTB and
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Fig. 5. Comparison of successful amplification for RPL4, ACTB and GPD1 gene
between five different tissues (heart, liver, brain, lung and kidney). There is no
statistically significant difference of PCR success amplification between dif-
ferent tissues (p = 0,970, Kruskal-Wallis test, N = 240).

GPD1 gene between five different tissues (heart, liver, brain, lung and
kidney)

4. Discussion

The analysis of DNA molecules isolated from fixed human tissues is
often used in forensic practice in the case of paternity testing (Gino
et al., 2004), personal identification (Babol-Pokora and Berent, 2008;
Budimlija et al., 2009) and forensic dilemmas in pathology (Budimlija
et al.,, 2009). In our laboratory, tissues exempted during a forensic
autopsy are fixed in formalin, embedded in paraffin and kept in the
archives for many years (more than 30 years). Formalin is the most
commonly used fixative in pathology and forensic laboratories because
it enables well preserved tissue morphology. However, formalin leads
to extensive cross-linking of all tissue components which causes the
fragmentation of DNA molecules to fragments of length of about 300-
400bp (Lehmann and Kreipe, 2001). It is known that 10% phosphate-
buffered formalin is already frequently used in practice. However, un-
buffered formalin was used in the past so the archived autopsy tissues
embedded in paraffin were previously fixed just in unbuffered formalin.
Since there are not a large number of studies that compare the effects of
phosphate-buffered and unbuffered formalin on the preservation espe-
cially of healthy tissues, this research is significant because it give us
information about whether the archived formalin fixed and paraffin
embedded tissues can be used in practice.

The objective of this study was to compare the quality of DNA
isolated from five different autopsy tissue fixed in unbuffered and in
phosphate-buffered formalin for different time points. To obtain re-
quired DNA, tissues extracted during autopsy were heart muscle, liver,
brain, lung and kidney. It was examined which tissue is well preserved
for subsequent molecular analysis. In routine autopsy, these organs are
accessible for collection of samples and are appropriate of our study.
The cell density of these tissues was considered. After H&E staining and
microscopy examination of samples, the samples with severe conges-
tion, hemorrhage, autolysis or artifacts were excluded. Both in-
vestigated fixatives had the low influence on the histological structure
of the tissue and gave generally comparable results that were adequate
for histological identification and structural status for multiple tissues
excluded during autopsy. The degree of DNA fragmentation in tissue
samples was followed by PCR amplification of three genes of different
lengths: RPL4 gene (407 bp), ACTB (262 bp) and GPD1 gene (150 bp).
As standard DNA identification methods, the short tandem repeats
(STR) as well as single nucleotide polymorphisms (SNPs) methods are
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Table 3
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Detection of different fragments of DNA isolated from different tissues fixed in phosphate-buffered as well as in unbuffered formalin for various time points.

[ 6h

[ 24n [ 48h [ 72h | 96h [ Sdays [ Gdays [ 7days | 10days [ 14days [ 28days [ 2m

Phosphate-buffered formalin

8/16 8/16
12/16 4/16
12/16 16/16

16/16
16/16 16/16 12/16  8/16
16/16

4/16 8/16

12/16
12/16
12/16

16/16
16/16
16/16

16/16
16/16
16/16 16/16 16/16  8/16 12/16 16/16 8/16

0/16 0/16 0/16 0/16
4/16 4/16 0/16 0/16
8/16 8/16 0/16 0/16

0/16 0/16
4/16 4/16 0/16 0/16 0/16
8/16 0/16

0/16 0/16
0/16 0/16
8/16 0/16

8/16 8/16 8/16 8/16 0/16

0/16 0/16 0/16 0/16 0/16
0/16 0/16 0/16 0/16 0/16
4/16 0/16 8/16 4/16 0/16

Unbuffered formalin

0/16 0/16 0/16 0/16 0/16
0/16 0/16 0/16 0/16 0/16
0/16 0/16 0/16 0/16 0/16

0/16 0/16 0/16 0/16 0/16
0/16 0/16 0/16 0/16 0/16
0/16 0/16 0/16 0/16 0/16

0/16 0/16 0/16 0/16 0/16
0/16 0/16 0/16 0/16 0/16
0/16 0/16 0/16 0/16 0/16

0/16 0/16 0/16 0/16 0/16
0/16 0/16 0/16 0/16 0/16
0/16 0/16 0/16 0/16 0/16

0/16 0/16

0/16 0/16

0/16 0/16
[

0/16 0/16

0/16 0/16

0/16 0/16
[

0/16 0/16

8/16 0/16

8/16 0/16
[

0/16 0/16

0/16 0/16

0/16 0/16
I

0/16 0/16

0/16 0/16

0/16 4/16

I RPL4 [ ACTB []GPDI

used in forensic laboratories. To perform these methods, DNA frag-
ments of length from 150 bp to 450 bp are required. For this reason, the
use of selected genes is justified.

The amplification of the GPD1 gene was observed in autopsy tissue
samples of DNA fixed in unbuffered formalin up to 28 days (except from
heart tissue), ACTB gene up to 14 days, while the RPL4 gene was ob-
served in kidney samples fixed in formalin 72h. When the various
tissue samples were compared liver, and kidney were particularly sui-
table while lung and brain tissues showed some oscillation in results.
Statistically significant differences between five examined tissues were
not obtained. Although Miething et al. compared healthy cardiac and
skeletal muscle, liver, kidney and brain tissue and concluded that ske-
letal muscle and kidney are the suitable tissues for investigation. The
brain tissue showed strong fluctuations in the test results which can be
attributed to uneven penetration by fixative (Miething et al., 2006). The
similar result was obtained by Legnard et al. which compared un-
buffered formalin fixed and paraffin embedded tissues (Legnard et al.,
2002). They concluded that successful amplification is more related to
the extraction protocol and formalin fixation than to individual tissues
(Legnard et al., 2002). The scientists have different opinions about the
selection of organs for analyzing the DNA molecule. Some of them think

0/16 0/16 0/16 0/16 0/16
0/16 0/16 0/16 0/16 0/16
4/16 0/16 0/16 0/16 0/16

that the organs of the abdominal cavity (liver, kidney and spleen) are
not adequate for molecular testing due to release of pancreatic enzymes
and bacterial overgrowth compared to the organs from thoracic cavity
and the cranial vault (Niland et al., 2012). There is no literature data
about the successful amplification of DNA fragments isolated from
healthy lung tissue extracted during autopsy and fixed in formalin.
Funabashii et al. considered that the lungs are not good for subsequent
analyzing because presence of mucus in this organs (Funabashi et al.,
2012). We assume that this is the reason of some fluctuations in am-
plification results obtained on this tissue.

Different extraction protocols have been described for obtained
better quality of DNA from formalin-fixed tissue samples (Legnard
et al., 2002; Okello et al., 2010; Ludyga et al., 2012; Babol-Pokora and
Berent, 2008; Rabelo-Goncalves et al., 2014; Cao et al., 2003; Ferrer
etal., 2007). Several previous studies have compared protocols for DNA
extraction from tissues excluded during autopsy with varying results.
However, there is some controversy between laboratories given the
other studies have compared the Commercial kit with phenol-chloro-
form-isoamyl alcohol and found either the columns (Wang et al., 2013)
or the PCI method (Rabelo-Goncalves et al., 2014) to be superior in the
yield and amplifiability. In this study we compared two standard
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methods from DNA isolation from autopsy tissues: extraction with PCI
and extraction using Commercial kit (PureLink Genomic DNA Kit).
Total amount of DNA extracted were highly dependent on the method
used. Extraction with PCI showed better results in terms of the yield and
purity of DNA as well as in higher intensities of bands on the agarose gel
comparing with extraction method using commercially available kit
(PureLink Genomic DNA Kit). The DNA samples isolated with PCI
protocol resulted in longer PCR amplicons then the Commercial kit
probably due to a higher sensitivity and better DNA yield of the PCI
method. In previous studies phenol-chloroform-isoamyl alcohol ex-
traction was also proven as effective when dealing with poor quality
DNA (Budimlija et al., 2009), and gives highest yield (Okello et al.,
2010; Rabelo-Goncalves et al., 2014) purity and successful gene am-
plification (Rabelo-Goncalves et al., 2014; Cao et al., 2003). The in-
ferior results with Commercial kit are probably because of DNA loss in
silica columns (Ludyga et al., 2012).

Choosing the 4% unbuffered formalin and commercially available
phosphate-buffered 10% formalin (Alfapanon 10%) we investigate their
affect on DNA integrity. These two formalins are in usage in our la-
boratory for decades before further processing of tissue. The 4% un-
buffered formalin is used for all tissue taken from autopsy and com-
mercially available phosphate-buffered 10% formalin is usually used
for biopsy tissues because it both gives better staining and the nuance of
better morphology. The literature data indicate that unbuffered for-
malin oxidizes to formic acid. An acidic environment causes degrada-
tion of nucleic acids because the 3-glycosidic bonds in the purine bases
are hydrolysed at pH 4 (Zsikla et al.,2004; Srinivasan et al., 2002; Bonin
et al.,, 2003; Hamazaki et al., 1993). Some authors claim that DNA
fragments longer than 90 bp from autopsy tissue fixed in unbufferd
formalin could not be amplified (Bonin et al., 2003). The general opi-
nion is that tissue should be fixed in neutral buffered formalin with
pH = 7 (Thavarajah et al., 2012), for 24h to 48 h (Bonin and Stanta,
2013; Bonin et al., 2003; Nam et al., 2014) in the dark before further
tissue processing (Bonin et al., 2003). The optimal fixation time de-
pends on the tissue type and specimen size (Bonin and Stanta, 2013).
Our results suggest that DNA is better preserved in phosphate-buffered
than in unbuffered formalin. While Miething et al. succeeded to detect
DNA fragment in length of 150 bp from cardiac, skeletal muscle, liver,
kidney and brain up to 28 days fixed in buffered formalin (Miething
et al., 2006), we got the same results for liver, kidney, brain and lung
tissue also fixed in phosphate-buffered formalin. Hamazaki et al. in-
vestigated fixation of autopsy liver tissue in unbuffered formalin for
longer time (Hamazaki et al., 1993). The DNA fragment of 128 bp in
length was obtained from liver tissue fixed 3 months and less
(Hamazaki et al., 1993). To the best of our knowledge, there is no more
literature data about the DNA integrity in the healthy tissues fixed in
formalin. There are much more studies about DNA integrity isolated
from cancer tissues fixed in formalin and embedded in paraffin. In
terms of cancer tissue and otherwise diseased tissue which is paraffin
embedded the results were lower quality probably due to permanent
alteration in DNA molecule and damage of DNA with aggressive re-
agents for deparaffinization (Budimlija et al., 2009). Also reagents used
for paraffin embedding could damage the quality of DNA molecule
(Funabashi et al., 2012). Coura et al. used paraffin blocks of cancer
tissue and succeeded to amplified at 100% in the range of 121 to 227 bp
fragment in length from tissue fixed in 4% buffered formalin up to 24 h
vs. tissue fixed in unbuffered formalin where samples did not amplify
and showed only a smear (Coura et al., 2005). Inoue et al. used paraffin
blocks of cancer tissue and found that fixation even of 1 day in un-
buffered formalin showed less amplification of 345 bp fragment in
length compared with those of 167 bp and 262 bp, while no amplifi-
cation was obtained for the samples fixed for 7 and more days (Inoue
etal., 1996).There are no studies that investigate DNA integrity isolated
from cancer tissue only fixed in formalin, without paraffin embedding.
On the basis of this, it can't be concluded what part makes the share of
formalin fixation, the process of deparafinization and the cancer
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modification itself on DNA integrity.

The most important factor which causes DNA degradation is for-
malin fixation time (Legnard et al., 2002). Prolonged fixation time leads
decreasing of success rate of PCR amplifications and inability to amplify
longer fragments (Nam et al., 2014; Quach et al., 2004; Greer et al.,
1991a,b). Because formalin causes time dependent degradation of DNA
some authors found that after 36 h decreases the quality of DNA which
inhibits the recovery of DNA (Hewitt et al., 2008), and often leading to
no results after fixation longer than 72h (Gino et al., 2004). Problem
with autopsy tissue is usually fixation for a longer period of time (Bonin
et al., 2003). However, the concentration of formaldehyde used, pH of
solution and fixation time can vary significantly among different stu-
dies. In the literature there are numerous data on the degree of de-
gradation of DNA molecules that is isolated from healthy (Legnard
et al., 2002; Greer et al., 1991a; Santos et al., 2008; Greer et al., 1991b)
as well as from cancer (Nam et al., 2014) tissue embedded in paraffin
blocks, which were fixed in formalin for different time points. The
shorter the time of formalin fixation gives the better DNA preservation
(Ferrer et al., 2007). Apart from the fixation time, time since death also
lead to DNA degradation and extensive modification that may affect on
DNA integrity (Okello et al., 2010) as well as tissue autolysis results in
small molecular weight DNA (Greer et al., 1991a).

The significance of this study is that we analyzed healthy tissue from
autopsy while majority of studies used paraffin embedded cancer tissue
from biopsies. The most of the studies compared buffered formalin with
other fixatives, but minority compared buffered with unbuffered for-
malin. Moreover, a small number of studies compared differences be-
tween tissues regardless to DNA integrity. For the future investigations
it would be good to compare DNA isolated from tissue excluded during
biopsy and autopsy, affect of the time since death before tissue fixation
on DNA degradation and the effect of formalin fixation on DNA in-
tegrity which is isolated from cancerous tissue before paraffin embed-
ding.

5. Conclusion

The most important factors for successful PCR amplification are the
fixative which is used, fixation time and extracting method. Formalin is
still preferred fixative because it gives the best morphological pre-
servation, easy to use and it is relatively cheap. Healthy tissue fixed in
phosphate-buffered formalin up to 28 days can be useful source in
molecular studies. Unbuffered formalin is suitable for tissue fixation
only up to 7 days. The differences between five examined tissues were
not obtained.
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ABSTRACT

Forensic genetics represents a combination of molecular and
population genetics. Personalidentification and kinship analysis
(e.g. paternity testing) are the two main subjects of forensic DNA
analysis. Biological specimens from which DNA is isolated are
blood, semen, saliva, tissues, bones, teeth, hairs. Genotyping has
become a basis in the characterization of forensic biological evi-
dence. It is performed using a variety of genetic markers, which
are divided into two large groups: bi-allelic (single-nucleotide
polymorphisms, SNP) and multi-allelic polymorphisms (vari-
able number of tandem repeats, VN'IR and short tandem re-
peats, STR). This review describes the purpose of genetic mark-
ers in forensic investigation and their limitations. The STR loci
are currently the most informative genetic markers for identity
testing, but in cases without a suspect SNP can predict offender’s
ancestry and phenotype traits such as skin, eyes and hair color.
Nowadays, many countries worldwide have established forensic
DNA databases based on autosomal short tandem repeats and
other markers. In order for DNA profile database to be useful at
a national or international level, it is essential to standardize
genetic markers used in laboratories.

Keywords: Forensic genetics; Genotyping; Genetic mark-
ers; Databases
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SAZETAK

Forenzicka genetika predstavija spoj molekularne i popula-
cione genetike. Identifikacija i utvrdjivanje rodbinskih veza (npr.
ocinstva) su osnovni zadaci forenzicke DNK analize. Bioloski ma-
terijali iz koga se izoluje DNK su kv, semena tecnost, plljuvacka,
tkiva, kosti, zubi, dlake. Genotipizacija je postala osnov u karak-
terizaciji forenzickih bioloskih dokaza. Ona se izvodi pomocu ra-
zlicitih genetickih markera koji su podeljeni u dve velike grupe:
bialelski (pojedinacni nukleotidni poliorfizam, SNP) i multialel-
ski polimorfizmi (varijabilni broj uzastopnih ponovaka, VNTR
i kratki uzastopni ponovci, STR ). Ovaj revijski rad ukazuje na
znacaj genetickih markera u forenzickoj istrazi i ogranicenja u
njihovoj primeni. STR lokusi su trenutno najinformativniji gene-
ticki markeri u identifikacije, ali u slucajevima gde nema osum-
njicenih SNP moze da ukaze na poreklo prestupnika i fenotipske
karakteristike, kao $to su boja koze, ociju i kose. U mnogim ze-
miljama Sirom sveta uspostavijene su fonezicke DNK baze poda-
taka koje se baziraju na autozomnim STR i drugim markerima.
Da bi baze podataka o DNK profilu bile korisne na nacionalnom
i inernacionalnom nivou neophodnoje da se standardizuju gene-
ticki markeri koji se koriste u laboratorijama.

Kljucne reci: forenzicka genetika, genotipizacija, gene-
ticki markeri, DNK baze podataka

ABBREVIATIONS

bp — base pairs

cfDNA — cell-free fetal DNA

CODIS - Combined DNA Index System
DNA - deoxyribonucleic acid

EDNAP - European DNA Profiling Group
ENFSI — Furopean Network of Forensic Science Institute
ESS — Furopean Standard Set

EU — European Union

FBI — Federal Burean of Investigation
HV1 - hyper variable region 1

HV2 - hyper variable region 2

MPS — Massively Parallel Sequencing

mRNA — messenger ribonucleic acid

mtDNA — mitochondrial DNA

NA - nucleic acid

PCR - polymorphism chain reaction

RNA - ribonucleic acid

RFLP- restriction fragment length polymorphism
SNP — single nucleotide polymorphism

SSR — simple sequence repeat

STADNAP - Standardization of DNA Profiling
STR - short tandem repeats

UV light - ultraviolet light

USA - United States of America

VNTR - variable number of tandem repeats
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INTRODUCTION

Forensic genetics is an interdisciplinary science that
uses techniques from statistics and computer science and
connects them biology and law (1, 2). Typical contexts for
forensic DNA analysis are disputes on kinship (e.g. pa-
ternity testing), corpse identification, forensic casework
(criminal matters), missing person investigation and mass-
fatality identification (e.g. terrorist attacks, airplane crash,
tsunami disaster, war crimes) (2-4). Personal identification
and relatedness to other individuals are the two main sub-
jects of forensic DNA analysis (2).

Early molecular biology procedures were based on
the analysis of protein polymorphisms (e.g. blood group)
and phenotype polymorphisms (e.g. eyes and hair color).
The discrimination potential of these systems is low com-
pared to DNA polymorphisms (3, 5). Any two humans are
99,9% identical in their nucleotide sequences (1, 2, 4). The
remaining 0,1% indicates that, on average, for every 1,000
nucleotides there is one nucleotide that varies among peo-
ple and defines different alleles of the corresponding gene,
and for two randomly chosen individuals there are about
3 million bases differentiating haploid genomes (6). Poly-
morphisms in the DNA molecule are not uniformly dis-
tributed; in some regions of the genome they are densely
packed. These hypervariable genetic loci are the source of
forensic DNA typing and can be used to both differentiate
and correlate individuals (1, 4). The forensic application
of DNA typing methods over the past thirty years consti-
tutes a major progression in the examination of biological
evidence. With its remarkable sensitivity and power of dis-
crimination, DNA analysis has become the most important
in the fields of forensic science and forensic medicine (7).

SOURCES OF DNA

Biological specimens from whom DNA is isolated
and typed are: blood and bloodstains, semen and seminal
stains, saliva, tissues, organs, bones, teeth, hairs, finger-
nails, urine, and other body fluids (e.g. vaginal) (3, 7-10).

Blood samples provide large amounts of cells which
contain DNA (11). It is possible to reproduce genetic pro-
files even from four-year-old dried blood stains (5). Many
studies showed that blood was not a suitable substrate for
personal identification in the case of blood transfusion, pe-
ripheral blood stem cells transplantation or bone marrow
transplantation due to the presence of donor cells in the
recipient blood cells (12, 13). Chaudhary et al. have shown
that the saliva also contain donor cells (12). Other common
biological sources for forensic DNA profiling in these cases
are fingernails and hair follicles (12). However, some stud-
ies have shown donor chimerism (presence of donor cells
in the recipient) in these sources, but very rarely (12).

Saliva is a potentially useful source of genomic DNA for
genetic studies since it can be collected in a painless and
non-invasive manner. The inhibitory substances are much

lower and less complex in saliva (e.g. proteases from food
particles, bacterial cells) (14) than in blood (e.g. heme, he-
moglobin, lactoferin, immunoglobin G) (15, 16, 17). Saliva
transports exfoliated epithelial cells from buccal mucosa
which contains DNA and the mean number of epithelial
cells per 1 mL of saliva is about 4.3 x 10°, which makes it a
suitable source of genomic DNA (8, 11, 18). Some studies
have shown that DNA of perpetrator may be detected in
the victim’s oral cavity up to 1 hour after intense or con-
strained kissing (8, 10). Saliva can also be placed on human
skin through kissing, biting, sucking and licking. Kenna et
al. have reported that salivary DNA persists on the skin a
minimum of 96 h (19). For example, it is possible to extract
DNA from bite marks within this period, but amount of
saliva deposited on the skin is usually very small in bite
marks (19, 20). In addition, the concentration of salivary
DNA varied from donor to donor and from day to day (19).
Also many factors can cause DNA damage in saliva, such
as: diet, brushing habits, eating habits, smoking, cancer in
the oral cavity, fungal infection, etc. Problem with buccal
cells is DNA contamination. Food particles often remain in
the oral cavity which contaminates the exfoliated epithelial
cells from buccal mucosa and leads to less yields of DNA
and incorrect results (6).

The fingernail hyponychium can provide a valuable
source of evidential material for investigation (8, 21). Trac-
es of skin (especially if the victim scratched the perpetra-
tor), body fluids and hairs may collect under the nails. The
persistence of foreign DNA under the nails generally lasts
up to 6 h (8). Cook and Dixon in their study detected for-
eign DNA in 13% of samples after 24 h (21).

Hairs from the victim or from the putative offender are
frequently found at crime scenes. Isolation and analysis of
DNA molecule from the hair root could provide the iden-
tification of the perpetrator. Hairs with intact root in the
mitotically active anagen-growing phase mainly contain
informative DNA profiles, while the inactive, naturally
shed hairs in the telogen phase rarely yield informative
DNA profiles. Unfortunately, 95% of the hairs found at a
crime scene are inactive or in telogen phase (22).

Bones and teeth are available evidence for homicide
committed several years ago or for homicides where the
victim was not found promptly and they are often the only
surviving material that can be tested especially in mass fa-
tality incidents and mass graves (23). Bone and teeth sam-
ples protect DNA through their physical and/or chemical
resistance to environmental degradation (23). Teeth with
their anatomical location and morphological structure
(enamel, dentine, pulp and cementum) provide unique
protection to endogenous DNA from post-mortem degra-
dation (24). The dental pulp also provides a rich source of
DNA (25).

It should be noted that several factors affect the ability
to obtain a DNA profile from biological samples: quantity
of DNA, sample degradation and sample purity. The quan-
tity and quality (purity and degradation) of DNA that can be
extracted from biological sources are different and can vary
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as they are strongly influenced by the time after death and
environmental conditions. The DNA quality really influenc-
es on genotyping and polymorphism chain reaction (PCR)
amplification. Another common problem is the presence of
inhibitors of DNA analysis and PCR amplification (26).

Quantity

In 1993, Decorte and Cassiman published that the con-
ventional DNA typing needs at least 50 to 500 ng of high
molecular weight DNA (5). Nowadays, optimal amount of
DNA is well defined and typically ranges from 100-200 pg
to 2-3ng (1 ng is considered the optimum amount for most
commercial kits) (27, 28). The quantity of DNA is different
in different biological samples (Table 1). For comparison,
total weight of DNA in one single cell is less than 7 pg (1).
The amount of DNA in each hair depends on the anatom-
ic place of collection (e.g. head, beard, pubis) and varies
between individuals. Also, the hair melanin is significant
inhibitor of PCR DNA amplification, and therefore roots
are preferable. Hair chemical treatments may furthermore
decrease amount of DNA (8).

Degradation

All biological specimens are susceptible to degradation.
For example, prolonged exposure of even a large blood
stain to the environment can degrade the DNA and make it
unsuitable for further analysis (7). Environmental sources
of degradation are chemical (acids, bases, strong oxidizing
agents), physical (heat and sunlight) and biological (bacte-
ria and fungi) (1, 3). The most common source of degrada-
tion is biological in the form of mold and mildew. This is
most commonly because moist materials are packed in a
tightly sealed nylon bags which contributes to the devel-
opment of microorganisms (1). In order to prevent DNA
degradation, a forensic examiner must correctly select the
type of material used for collection and storage (e.g. pa-
per versus plastic bags) and ensure complete drying of the
sample prior to packaging (8).

In cadavers, DNA degrades very quickly, which is the
consequence of rapid bacterial increase, especially in those
that are exposed to hot temperatures. At the same time,
DNA in dead cells degrades under the influence of endo-
nucleases and exonucleases (5, 26). The level of degrada-
tion also depends on the type of analyzed tissue (29). In
comparison to soft tissues, hard tissues are greatly resis-
tant to autolysis and decomposition caused by environ-
mental factors. Therefore, bones, teeth and nails are the
only source of DNA in some forensic cases (3, 29). Milos et
al. have shown that femur provided the best success rates
while clavicle, ulna, and radius provided the lowest success
rates (23). Maciejewska et al. have shown that if human re-
mains are exposed to high temperature, samples of soft tis-
sues of the highest weight (thickness) should be collected
for the genetic analysis, because they give the best chance
of successful identification (29).

P @ 4 d4F qp o

Table 1. Quantity of DNA in diffrent biological samples (1, 7)

Amount of DNA

Type of sample

Liquid blood 30 000 ng/ml
Stain of blood 200 ng/cm®
Liquid semen 250 000 ng/ml

Postcoital vaginal swab 0-3000 ng/swab

1-750 ng/root

Hair(with root) plucked

Hair (with root) shed 1-12 ng/root
Liquid saliva 5 000 ng/ml
Oral swab 100-1500 ng/swab
Urine 1-20 ng/ml
Bone 3-10 ng/mg
Tissue 50-500 ng/mg
Purity

In biological specimens, besides the human traces, can
also be found traces which originated from other organ-
isms (plants and microorganisms), but the main sources
of contamination originate from people. Contamination
with microorganisms primarily depends on the way the
samples are kept after collection (11). A distinction should
be made between the so-called mixed sample and con-
taminated sample. Mixed sample contains DNA from two
or more contributors, where the mixing occurred during
the crime itself, usually with small amounts of DNA from
potentially numerous contributors (10, 30). Contaminated
sample contains DNA from the person who did not par-
ticipate in the commission of the criminal offense and his
or her DNA is deposited over the biological trace during
the collection, storage and analysis. A sample may also be
contaminated after it is collected from the crime scene and
comes from the investigating officers, laboratory techni-
cians and laboratory plastic ware. The issue of contamina-
tion is overcome by forming dedicated, specialized labora-
tories and by implementing protocols to reduce the risk of
intra-laboratory contamination (28).

GENOTYPING

Genotyping has become a basis in the analysis of foren-
sic biological evidence which allows analyses of an exten-
sive choice of biological specimens (27). It is also known as
DNA typing or DNA fingerprinting. It is called a “finger-
print” because it is very unlikely that any two people would
have exactly the same DNA information, in the same way
that it is very unlikely that any two people would have ex-
actly the same physical fingerprint. Unlike clinical genetic
research in which the result of DNA analysis itself is an
information, in forensic genetics only by comparing DNA
profiles obtained from one biological trace with the DNA
profile from another biological trace we obtain the neces-
sary information (1). The first method used for DNA fin-
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gerprinting is RFLP (restriction fragment length polymor-
phism), which detects the repeated sequences by defining a
specific pattern to the variable number of tandem repeats,
which forms the DNA fingerprint of a person. Using a spe-
cial enzyme, called restriction endonuclease, that acts as
a molecular scissors, DNA is cut into fragments on spe-
cific restriction sites. The chopped fragments have vary-
ing lengths. Gel electrophoresis is done to separate the cut
fragments based on their size. A Southern blot (transfer-
ring the fragments to a nitrocellulose membrane) is then
performed, and a radioactive probe is used to analyze the
DNA. This RFLP analysis requires large quantities of DNA
and requires long waiting time to obtain results (31). Now-
adays DNA fingerprinting is based on PCR (1, 32). The
remarkable sensitivity of the DNA typing assays permits
even very small quantities of DNA to be genotyped (27).
The regions of DNA that have most often been used in fo-
rensic analysis are located in non-coding genome regions
(they are not genes) (33). The gene that codes for an exact-
ing protein contributes to only 2-5% of DNA, whereas the
remaining 95% are non-coding DNA (25). Therefore we
mark them as markers (19). However, some of these non-
coding markers are linked with visible traits (3). In forensic
DNA analysis we used a variety of genetic markers and di-
vided them into two large groups: multi-allelic polymor-
phisms (variable number of tandem repeats - VNTR and
short tandem repeats - STR) and bi-allelic (single-nucleo-
tide polymorphisms - SNP) (1, 3).

Variable number of tandem repeats - VNTR

In 1985, Alec Jeffreys have shown that highly polymor-
phic DNA segments (minisatellites or variable number of
tandem repeats) are able to generate individual specific
DNA fingerprints (34). The VN'TRs contain repeated mo-
tif of 6-100 bp (3, 10). The number of repeats varies from
person to person. Because different alleles consist of dif-
ferent numbers of repeats, VN'TR alleles can be identified
by their lengths. The VN'TR loci chosen for forensic use
are on different chromosomes, or sometimes very distant
on the same chromosome, so they are separately inherited
(33). The VN'TR loci are suitable for identification since
they have a very large number of alleles, often a hundred or
more (1, 3, 33). The great number of alleles means that the
number of possible genotypes is huge. For example, one
VN'TR in humans is a 17 bp sequence of DNA repeated be-
tween 70 and 450times in the genome, so that total num-
ber of base pairs at this locus could vary from 1190 to 7650
(2). Another advantage of VN'TRs for genotyping is that
none of the alleles is very common. Different alleles are
much more comparable in frequency than multiple alleles
of most genes. This is due to high mutation rate and the
fact that most mutations increase or decrease the length of
a VN'TR by one or a few units (33). Due to high numbers
of rare alleles, VN'TR loci alone often lead to much higher
exclusion (or inclusion) probabilities than single STR loci
alone, which often have quite common and widespread al-
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leles (1, 2). The major limitation of VN'TR analysis is that
DNA has to be better preserved (1). In the early 1990s, fo-
rensic DNA analysis moved from markers which contain
large core repeat units and large amplicon size to short
tandem repeats (STRs), and the first available commer-
cial kits for typing multiple STRs in a single reaction be-
came available in the early 2000s (10). Nowadays the use of
VNTR has been replaced by STR (short tandem repeats).

Short tandem repeats - STR

Today the power of forensic DNA analysis is in poly-
morphisms at the short tandem repeat (STR) loci and the
number of STR loci used (35). STRs, known as microsatel-
lites or simple sequence repeats (SSRs), contain repeated
motif from1-5 for some authors, 2-7 or 2-10 nucleotides
in length for others, that are repeated in tandem from ap-
proximately a half dozen to several dozen times (25, 36-
38 ). The small amplicon size of STRs (typically ranging
from 100 to 500 bps in length) makes them suitable for the
analysis of degraded DNA samples (2, 9, 27, 36, 38, 39).
The STR loci are currently the most informative genetic
markers for identity testing (3, 4, 28, 38). For example, the
identity of the murdered Romanov family was confirmed
using DNA extracted from bone fragments and amplified
for 5 STR loci (HUMTHO1, HUMVWA31, HUMF13A1,
HUMFES/FPS, and HUMACTPB2), and amelogenin (40).
Also forensic applications of STRs has allowed the reopen-
ing and solving old and forgotten cases and has also led
to the exoneration of prisoners convicted through miscar-
riages of justice (32).

Limitation of using STRs is the high mutation rate of
STR loci (10-3-10%), which makes them very informative,
but also less stable (3). High mutational rates also lead to
extensive polymorphism and increase the probability of
isolated populations diverging rapidly at these STR loci,
which makes them particularly useful in the study of popu-
lation genetics (38).

Use of multiple STR loci in a single test enables a high
power of discrimination without the use of large amount of
DNA (e.g. 1 ng or less). PCR amplification of multiple STR
loci at the same time is possible with different colored fluo-
rescent dyes and different sized PCR products (36). This
is an ideal technique for genotyping due to the probability
that identical alleles in two individuals decrease with the
increase in the number of polymorphic loci examined and
also can save time and money, but difficulties may happen
when coamplifying several loci. Multiplex PCR involves
using a number of sets of PCR primers and allows target-
ing multiple locations throughout the genome. The prob-
lem is that primers for one locus can complex with those
of other loci and completely inhibit the amplification. This
effect may be avoided by leaving a specific STR locus under
certain conditions (2).

Severely degraded DNA samples could contain only
very short DNA template molecules (under 100bp) mak-
ing conventional STR typing (100-500bp) unsuccessful.
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Damaged DNA templates (e.g. old bones, hair shafts) and
minute amounts of cells occasionally lead to the elimina-
tion of single or, in the worst case, all alleles (2). In this case
STR typing can be improved by moving the PCR primers
closer to the STR repeat region, which reduces sizes of
product while retaining the same information (3, 28, 36,
41). Thus, STR products reduced in lengths are marked as
mini STR and if they are smaller than some of the frag-
mented DNA template molecules, genetic characterization
of the sample may then be possible (28, 36). Butler have
shown that the utility of these mini-STR assays has been
confirmed in studies involving degraded bone samples and
aged blood and saliva stains (36). Success rates in recov-
ering information from severely degraded DNA samples
are improved with mini-STR systems compared to con-
ventional STR systems (36). Gill et al. described the ac-
ceptance of three new mini-STRs (D10S1248, D14S1434,
D2251045) into the Furopean standard Interpol loci which
now include 10 STR loci (42). Mulero et al. described the
conversion of eight STRs (D75820, D13S317, D16S539,
D21S11, D2S1338, D18S51, CSF1PO, and FGA) into mini-
STRs (41). The amplicon range for mini-STRs is 71-250
bp in length. Consequently, mini-STRs could be accommo-
dated into one multiplex analysis. It would be better if all
STR kits are reconfigured into mini-STR kits for routine
analysis of forensic evidence. Only one attempt would be
needed to obtain a DNA profile for limited-quantity sam-
ples. More efforts will continue to convert all current fo-
rensically relevant STRs into mini-STRs and to incorporate
in one multiplex amplification kit (28).

Single nucleotide polymorphisms - SNP

Single nucleotide polymorphisms (SNPs), ie. single
base difference among two different individuals, are an-
other type of genetic markers and have been considered as
additional informative markers (2, 4). SNPs are base sub-
stitutions or insertions/deletions that occur at single posi-
tions in the genome (9). SNPs in humans occur on average
every 1/2000 bases (2).They have much smaller amplicons
than those of mini-STRs, as short as 50-60 bp (3, 4, 28).
This is very important when dealing with highly degraded
DNA samples (3, 4, 39).

Budowle and van Daal claim that SNPs are not the same
and they categorized SNPs into categories: 1. identity-
testing SNPs for individualization, 2. lineage-informative
SNPs, sets of tightly-linked SNPs for identifying missing
persons through kinship analyses, 3. ancestry-informative
SNPs for establishing biogeography ancestry with high
probability, 4. phenotype-informative SNPs for establish-
ing phenotypic characteristics such as skin color, hair color,
or eye color with high probability and 5. SNPs for pharmo-
cogenetic investigations for determining the cause of death
(9, 28). The information contained in the human genome
may provide insights into personal characteristics such as
ethnicity, physical and physiological characteristics (43).
When there is no suspect, SNPs that describe phenotypic
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traits (such as pigmentation of skin, facial features, height,
hair color and eye color) would enable a genetic prediction
of appearance for investigative leads to identify the perpe-
trator or at a minimum help confirm or refute the more
refractory eyewitness description (28, 43-45). Walsh et al.
with six eye color-SNPs adjusted prediction of colors of
the iris with accuracies of over 90% (46). Lui et al. suggest-
ed the used 9 SNPs (rs183671, rs12203592, rs10756819,
rs1393350, rs17128291, rs12913832, rs2924567, rs4268748,
rs6059655) as suitable markers for DNA prediction of skin
color in Furopeans and neighboring populations (44). The
same phenotype-informative SNPs could be used to facili-
tate facial reconstructions for identifying missing persons
(28). For example, in the 2004 Madrid train bombings
source population of the suspects was concluded by using
34 ancestry-informative SNPs (43). In contrast to the per-
sonal information contained in STR markers, the resourc-
es regarding SNP markers are mostly population-oriented
and can provide robust information on biogeographic an-
cestry that STRs can't provide due to their high global het-
erozygosity and greater mutation rate (3, 45).

Although SNPs are bi-allelic and consequently less
polymorphic than multi-allelic STRs, they have two known
advantages over STRs. The first advantage is that SNPs are
more stable genetic markers with low mutation rates on
the order 10* and so changeless likely over generations
which is crucial concerning inheritance cases, missing per-

Table 2. Advantages and disadvantages of VNTR, STR and SNP genetic
markers for DNA profiling (1-4, 9, 27, 28, 33, 36, 38, 39)

Advantages

Diadvantages

-Large number of allels >100
-none of allels is very common
-high number of rare allels i
_VNTR loci alone often lead -because the large amplicon
VNTR . . o size of VNTRs DNA has to
to much higher exclusion
: : i be better preserved
(or inclusion) probabilities
than single STR loci alone
-small amplicon size makes
them suitable for for the
analysis of degraded DNA
samples
-high mutation rate lead to . "
7 : 2 -high mutation rate makes
STR extensive polymorphisms
PR ; them less stable
which is useful in the study
of population genetics
-high power of discrimina-
tion without the use of large
amount of DNA
-smaller amlicon size than
sSTRs makes them suitable | -because they are bi-allelic
for highly degraded DNA and consequently less poly-
samples morphic
SNP -ancestry and phenotype -individually less informative
: SNPs can predict ethnicity than STRs
and phenotypic traits -large panels of SNPs
-low mutation rates which is | (50-100) are need for geno-
helpful in inheritance cases | typing
and missing person cases
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son cases, and situations where no direct reference sample
may be available (3, 4, 9, 28, 39). The second advantage is
that amplicon’s size is less than 60 bp in length (39).

However, SNP analysis also presents some limitations. It
is generally accepted that SNPs are individually less infor-
mative than STRs (4, 9).The informativity may be increased
by analyzing many unlinked SNPs, in order to achieve the
level of discrimination typical for the 13 core STR loci, so
large panels of SNPs (50—100) need to be genotyped (3,4, 9,
39). Sanchez et al. have shown that the applied SNP typing
multiplex with 52 SNPs in European populations provides a
higher statistical power than 15 human identity STRs (39).
Another limitation is that SNPs can provide only weak evi-
dence of familial relationships or resolve mixtures of DNA
from two or more individuals in a single sample, precisely
because they are only bi-allelic (3,9, 45).

SNP markers offer a useful and important extension
to a routine STR-based DNA typing (3, 4). SNPs give an
almost unlimited source of human genome diversity for
analyzing (3). An advantage of SNPs is that research and
development at present is underway to improve analyti-
cal capabilities, possibly making large multiplex assays and
complete automation possible. Consequently, the large
battery of required SNPs can be used and can provide the
power of discrimination currently obtained with STR kits.
So a battery of SNPs with a high power of discrimination
is desired (28). Some scientists go even further, taking into
consideration that SNPs will replace STRs in forensic in-
vestigation (4).

Table 2 shows comparison of VN'TR, STR and SNP ge-
netic markers.

MITOCHONDRIAL DNA

Mitochondrial DNA (mtDNA) exists within cytoplas-
mic mitochondria as a separate small genome and contains
a region (control region or D loop) which is composed of
two hyper variable segments (2, 5, 47). Two hyper variable
segments of the control region, HV1 and HV2, are most
variable between individuals and are therefore of special
interest for forensic studies (3, 28). The principal advan-
tage of mtDNA is that it is present in 500- 2000 copies per
cell (3, 5, 43, 47). Nuclear DNA, in spite of its great power
of identification, is present only in cells with nucleus and
in only two copies per cell (47). Many copies of mtDNA in-
crease the chances that some copies of mtDNA will survive
in highly degraded forensic samples and permit typing a
great range of samples that would otherwise be unthink-
able (2, 3, 47). Such samples are highly degraded stains,
bones, teeth, saliva, fingernails, and hair shafts (3, 28, 47).
As mentioned before, most of hairs founded at crime scene,
are shed hairs and do not contain a root. However, the hair
shafts still contain many copies of mtDNA (5). Another
characteristic of mtDNA is that it is maternally inherited,
so even distant maternal relative can provide a compara-
tive reference sample with an expectation of a match (43,
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47, 48). In identifying missing persons it is very important
to compare mtDNA of unidentified remains with that of a
possible maternal relative (25).

Due to lack of recombination, mtDNA can be analyzed as
asingle, highly informative multi-allelic locus (haplotype). A
big advantage of using mtDNA is high mutation rate in the
mitochondrial genome which causes high sequence varia-
tion. MtDNA is almost ten times more prone to mutation
than nuclear DNA. Limitation of mtDNA is heteroplasmy
or the presence of more than one mtDNA type in an individ-
ual, which is an uncommon characteristic of the mitochon-
drial genome and may complicate the interpretation (43).

Y CHROMOSOME

As 'Y chromosome is passed to the son from his father,
analysis of markers on this chromosome helps in the iden-
tification of male lineages and inferring paternal genetic
ancestry for judicial and investigative purposes (25, 49-51).
Whereas these markers are transmitted as haplotypes in
the same way as single locus alleles, they have the lack of
recombination.

Nowadays there are many commercial kits available
for Y-STR haplotyping which are useful in reconstruct-
ing paternal relationship (52). Given that Y-STRs markers
have relatively low mutation rate of about 10~ per locus
per generation, they have proven useful for testing short to
medium timescale paternal relationships. Other markers
used for Y chromosomes are Y-SNPs and, with an average
mutation rate of about 3 x 10-* per nucleotide per genera-
tion, they are suitable for studying distant relationships be-
tween male individuals and populations (50). Barra et al.
have determined the male fetal Y-STR haplotype in ma-
ternal plasma during pregnancy and have estimated if the
fetus and alleged father belong to the same paternal lineage
(52). The main limitation is that it is only applied for moth-
ers bearing a male fetus and its conclusion will be if alleged
father and fetus belong to the same paternal lineage or not.
Consequently, the test should not be performed in popula-
tion with a high rate of endogamy (52).

Y-STRs are also used to resolve the male component of
mixed DNA when a high female background is present (e.g.
sexual assault cases) (43, 49, 52). The vasectomized or natu-
rally azoospermic rapist leaves no sperm, in such cases,Y-
specific profiling is effective, even from samples with 1:4000
male:female DNA ratio (32). In the last few years the num-
ber of Y-STR markers for routine use in forensic and popula-
tion genetics has grown significantly (49).

X CHROMOSOME

The X chromosome is transmitted between both sexes
in each generation, transferring different genetic informa-
tion from uniparental genomes (53). Markers located on
this chromosome have a particular inheritance pattern, be-
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cause women are dizygous and men are hemizygous (54).
The X chromosome markers (X-STRs and X-SNPs) show
higher efficiency parameters than autosomes in special kin-
ship investigations (as well as incest cases), involving mainly
female offspring (48, 53, 54). The STRs on X chromosome
can only be used in kinship analysis involving daughters, be-
cause there is no allele inherited by descent in a father-son
relationship (54). Therefore, a growing number of scientists
researching X markers uses them for studying the genetic
structure of human populations, ancestry proportions in ad-
mixed populations and for forensic investigations (53).

EXTRACELLULAR DNA AND RNA

In 1978, Stroun et al. reported the presence of an RNA
form in a nucleoprotein complex spontaneously released
from human blood lymphocyte and frog auricle cultured
cell systems (55). Extracellular nuclear acids (NAs) have
been detected in a variety of biological specimens, includ-
ing serum, plasma, saliva, urine, milk, bronchial lavage,
cell culture supernatants. It is not defined how NAs are re-
leased from cells, whether by active secretion or as a result
of apoptosis, or some combination of these mechanisms.
Extracellular RNA may be protected from degradation
by RNases, because they are being packaged into apop-
totic bodies, integrated within nucleoprotein complexes
with phospholipids and proteins. Analysis of extracellular
mRNA profiling in forensic science has also been investi-
gated (56). In 2003, using standard RT-PCR and gel elec-
trophoresis, Juusola and Ballantyne reported that mRNAs
specific for saliva and semen can be detected in stains as
old as 10 weeks (15,57). The mRNAs have been used for
identification of human body fluids or tissues, which is
very useful for forensic investigations to identify the ori-
gin of biological samples (3, 58). In 2005, Juusola and Bal-
lantyne demonstrated the distinction of stains originating
from different body fluids such as blood, semen, saliva and
vaginal secretions (59). But the main part of the RNA pre-
served in salivary stains is cellular (15).

In 1997, Lo et al. detected “fetal” DNA in the plasma of
pregnant women (60). So, the non-invasive prenatal testing
is possible by detection of cell-free fetal DNA (cfDNA) in
maternal circulation. The ¢fDNA originates from the pla-
centa cells and apoptosis is the main mechanism of releasing
it to the mother’s circulation. Length of fetal DNA sequences
in maternal plasma is mostly 150 bp and is rarely longer than
250 bp, and their final disappearance from maternal circula-
tion occurred after 1-2 days postpartum. Today, there are
many situations where it would be desirable to do the non-
invasive prenatal paternity testing by the analysis of the cir-
culating cell-free fetal DNA (e.g. unclear paternity in case of
women with more than one sexual partner who are unsure
of the actual father) (52). Tumor-specific cell-free DNA has
also been found in the circulation in many kinds of tumors.
The presence of placental and tumor-specific cell-free RNA
in plasma was also found (15).
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DNA DATABASE

While the human genome contains thousands and
thousands of STR markers, only a small core set of loci
has been used in forensic DNA and human identity test-
ing. Millions of STR profiles are formed worldwide every
year by private laboratories, university and government
performing different forms of human identity testing,
including DNA data basing, forensic casework, kinship
analysis, missing persons and mass disaster victim iden-
tification (36).

Currently, more than 60 countries worldwide have
established forensic DNA databases based on STRs, and
these databases continue to grow fast. Now, China has
more than 27 million entries in its forensic database (43).
Since 1997, The Federal Bureau of Investigation (FBI) uses
a standard set of 13 specific STR loci, collectively referred
to as Combined DNA Index System (CODIS) markers, and
the sex-differentiating amelogenin locus AMEL-X/Y (1).
The CODIS databank houses the largest number of DNA
profiles compared to any other forensic DNA database
(10, 28). In this database, the chances that more than one
individual shares a 13-loci DNA profile are approximate-
ly one in one billion (10). The 13 routinely-used CODIS
STR markers are: CSF1PO, FGA, THO1, TPOX, VWA,
D3S1358, D5S818, D75820, D8S1179, D13S317, D16S539,
D18S51 and D21S11; and 15 markers arel3 CODIS loci
plus D2S1338 and D195433 (28, 43). Although CODIS is
used strictly in the USA and Canada, sometimes it is used
to match probability in mass disasters outside USA. Thus,
after Madrid terrorist attack in 2004, the CODIS data-
base was used to match probabilities of 220 body remains
against 98 reference samples, including 67 samples from
relatives, representing 40 family groups and 27 antemor-
tem direct references (2).

The forensic DNA databases of the most countries con-
tain two types of profiles: profiles from convicted offend-
ers and/or arrestee profiles (these profiles are from known
sources and forensic profiles obtained from crime scenes
(from unknown sources) (3, 61). Then CODIS utilizes
computer software to automatically search its two indexes
for matching DNA profiles and this technology is autho-
rized by USA law (3).

In order for DNA profile database to be useful at a na-
tional or international level, it is essential to standardize
the genetic markers used among laboratories (28). So, a
number of organizations are currently involved in devel-
oping and promoting DNA databases across the European
Union (EU). The Furopean DNA Profiling Group (ED-
NAP) was established in 1988 with the aim of forming sys-
tematic procedures for data-sharing across the Furopean
community. The Standardization of DNA profiling in the
EU (STADNAP) enhances usage of DNA profiling across
the EU in order to help better detection of ‘mobile serial
offenders. The Furopean Network of Forensic Science In-
stitutes (ENFSI) aims to undertake the standardization of
forensic practices in support of policing across the whole
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of the EU (2). Recently, EU legislation has made all 28
members of the EU to participate in a network of national
DNA databases (62).

To improve the discrimination power and the success in
analyzing degraded DNA samples, the ENFSI and the ED-
NAP published in 2005 a list of three additional new mini-
STR loci: D25441, D10S1248 and D2251045 and two addi-
tional polymorphic loci, D1S1656 and D125391 (3). The FBI
has suggested adding more autosomal STR loci to its pres-
ent core set. The additional loci are mostly from those that
the European system has chosen to supplement its core loci,
assist with international data sharing and also increase dis-
criminating power for missing person identifications. Also,
one Y chromosome STR marker (DYS391) was added by the
FBI into the new core loci, but the reason was to confirm
amelogenin null values sometimes present in DNA typing.
Many of Chinese crime laboratories have included Y-STRs in
the standard protocol for sexual assault cases. However, be-
cause of the limitation in detection technology, only up to 25
to 30 autosomal STR and/or Y-STR loci can be multiplexed
in a single kit and analyzed, which apparently indirectly lim-
its the marker capacity of the DNA database to support fo-
rensic investigations. In the future, with Massively Parallel
Sequencing (MPS) technologies it will be possible to type
simultaneously all forensically-relevant autosomal STRs,
Y STRs, X STRs, SNP and whole mitochondrial DNA ge-
nome sequences, comprising between 400-500 markers and
much more (61). Addition of more loci increases discrimi-
nation power helps in missing persons’ cases and makes a
distinction between family members in closely related com-
munities. In addition, with expanded locus overlap between
numerous databases, international collaboration and data
exchange would be easier. For that reason Furopean and US
forensic communities have taken steps toward these goals
with proposal of the expanded CODIS core loci and accep-
tance of the Furopean Standard Set (ESS) (63).

Since the early 1990s in the Western Balkan region,
DNA analysis in forensic sciences has significantly in-
creased. A large number of people that were buried in mass
graves are identified by DNA typing. Forensic DNA testing
in Serbia is performed in 6 laboratories. The use of DNA
typing in criminal procedures in Serbia is regulated by the
Criminal Procedure Act. This Act enables the district law-
yer to order police to collect the buccal swab samples from
the suspect, with or without his or her consent and requires
the forensic pathologist to collect the DNA samples from
unidentified bodies, and to collect and preserve samples of
any biological traces obtained during autopsy (62).

DNA profiles are different from fingerprints (which are
useful only for identification), because DNA can provide
insights into many intimate aspects of a person and their
families including predisposition to particular diseases and
perhaps predispositions to certain behaviors (2). Expanded
forensic DNA database will probably lead to the violation of
a number of individual and civil rights (62). To defend indi-
vidual and civil rights is to forbid the inclusion of genetic sus-
ceptibilities information in crime databases (2). For their SNP
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panel, Sanchez et al. pragmatically selected SNPs that were
located at least 100 kb from any known gene, presumably to
minimize the potential for perceived privacy risks (39). So the
possible connection to a disease gene might be a criterion to
consider about privacy. Prediction of physical traits limited to
skin, eye, and hair color and possibly height and facial features
is less likely to be considered a privacy matter (9).

CONCLUSION

Biological evidence for DNA studies is nowadays con-
sidered the most important evidence for legal proof in
courts of law. DNA typing analysis can be performed on a
large variety of materials, such as cigarette ends, tissues on
a gun muzzle and on bullets, dismembered and decayed
body parts, paraffin embedded tumor tissue, dirt and skin
under fingernails, epithelia of an offender from the victim’s
neck after strangling, burned corpses, dried chewing gum,
skeletal remains, body parts after mass disasters, skeleton-
ized flood victims and human feces and urine. An inverse
relation between the degradation and the length of DNA
sequence that can be successfully and reproducibly ana-
lyzed influences the choice of DNA profiling technology
and markers to be analyzed.

The STR analysis is still the most important and com-
monly-used genetic technique in forensic science. In com-
plex cases of kinship analysis, severely degraded DNA or
prediction of phenotype traits of offender’s, SNP, Y-STRs,
X-STRs and mtDNA could be used to complement autoso-
mal STR typing. Multiplexing or the ability to simultane-
ously assessment several genetic markers in one analysis
is the key to forensic testing. More simultaneously typed
markers will reduce consumption of often limited precious
forensic evidence.

The success of DNA typing in a police investigation can
be greatly enhanced by storing DNA profiles in a central
database. It is the quality of DNA database laws that makes
DNA an effective investigative tool. Effective DNA data-
bases are being constructed and numerous forensic cases
solved today through generating STR profiles with a com-
mon set of genetic markers.
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