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ANCTPaKT

¥YBoa: OBa cryamja o0yxBaTa UCIUTUBAKE MOP(OJIOMIKMX KapaKTepUCTHUKA, MOTO-
PUYKUX U CEH30PHHUX CIIOCOOHOCTH PYKe KOJ MallfjeHara KOoju Cy OIepucaHu 300T MOBpene
nepudepHux HepaBa UCTE.

IManujeHTH M MeToe UCTPAKUBAKA: Y CTYIIH]y CY YKJbyueHa 164 mamujeHTa ore-
pucana y nepuonay oa 12 roauHa, KOA KOjUX je eBalyupaHo MOpGOQPYHKIIMOHATHO CTaHkE
pyky. JloOujeHun mopauu Cy rpynucaHyd Ha OCHOBY Pa3JIMUUTUX KpUTepUjyMa U MehycoOHO
nopeheHn, a ka0 KOHTPOJHA Tpyla HEPETKO Cy CIyKWJIH Pe3yJTaTH TecToBa HemoBpeheHor
eKCTPEMUTETA.

Craructruka obpaja rmojaTaka M3BpIIEHA je Y CTaTUCTHYKOM makety “SPSS 18.0%.
3a omuc mapaMeTapa oj 3Hadaja KopuiIheHe cy MeTojie AECKPUITUBHE CTaTHUCTUKE. Y 3aBU-
CHOCTH OJ] HOPMAQJHOCTH pacrojesie NojJaTaka, aHajiu3a IoJaTaka BpIIeHA je MPUMEHOM
napaMeTapcKuX U HelapaMeTapcKuX TECTOBA. Y CllydajeBIMa aHAIM3e KaTeTOPUYKHUX BapHja-
Onu puMemUBaHu ¢y Xu-kBaapat TecT u OpumeH-XanToHoBa ekcTeH3uja OuiiepoBor Tau-
HOT TecTa. XUIOTe3€ Cy TeCTUpaHe Ha HUBOY CTATUCTUUKE 3HaYajHOCTH (anda HuBo) ox 0.05.

Pesyaratu: On 164 nanujenra wux 137 (83.5%) cy Ounm mymkor, a 27 (16.5%)
KEHCKOT moja; 28.7% ucnuTaHuka UMalio je moBpeae OpaxujaiaHor iekcyca, ok je 71.3%
MMaJio TOBpejie HepaBa HaJUIaKTHIle U mojuiakTuie. [Ipocedna crapoct manujeHaTa y BpeMe
noBpese uzHocuna je 31.7 ronuna (ox 7 mecenu 10 59 roauxa).

[TanjenTy ca moBpenama OpaxHjadHOT IUIEKCyca UMalld Cy CTAaTHCTUYKH 3HAYajHO
cnabuju Mop(o-(HyHKIIMOHAIHN OMOpaBaK y OAHOCY Ha MAIMjEeHTE ca JUCTATHUM MOBpeaama
(p < 0.05). [TamjeHTe ca TOTATHOM Mapajv30M OJJTMKOBAJIA je TIOTIMYHA AUCHYHKIIH]jA IIIaKe.
[TpucyctBo 60112 HUje ce CTATUCTUYKU 3HAYajHO Pa3IMKOBAIO y OJHOCY Ha JIOKAIH]y MOBpe-
ne (p > 0.05), nako cy manujeHTy ca moBpeaaMa OpaxujaHoT MIEKCyca UMK 3aCTYIJbeHHU]e
6omoge jakor uHTeH3uTeTa (p < 0.05). Huje mponalhen ytunaj yapykeHux rmoBpeja Ha KOHa-
YyaH (yHKIIMOHAIHU UCXO/.

3axksbyuak: [ToBpene nepugepHux HepaBa y3poKyjy 3HadajaH qucaOUIUTET moBpele-
HOr ekcTpemurera. Hajcnabuje pesynrare mmajy MaIyjeHTH ca IMOBpeaama OpaxujaaHor

IJICKCYyCa, 1moceOHO OHU Ca TOTAJTHOM mapajin3oM.

Kibyune peum: OpaxujaHu IUIEKCYC, TOPEHH €KCTPEMHUTETH, ONOpaBakK, nepudepHu
HEpBH, OBpE/E



Abstract

Introduction: This study comprises morphological characteristics, motor and sensory
abilities of the arms and hands in patients operated due to the peripheral nerve injury.

Patients and methods: The study has involved 164 patients having been operated
during a 12-years period. Morpho-functional conditions of the arms were evaluated in tested
patients. The obtained data were grouped according to different criteria and compared to each
other. Results of the uninjured extremities were often used as a control group.

Statistical analysis was performed using the statistical package "SPSS 18.0". For
description of the parameters of interest we used the methods of descriptive statistics. Depen-
ding on the normality of the data distribution, data analysis was also performed using para-
metric and non-parametric tests. In cases of analysis of categorical variables, the Chi-Square
Test and Freeman-Halton extension of Fisher's Exact Test were used. Hypotheses were tested
at the level of statistical significance (alpha level) of 0.05.

Results: Out of 164 patients, 137 (83.5%) were male and 27 (16.5%) were female;
28.7% of patients had brachial plexus injuries, while 71.3% had injuries of the upper arm and
forearm. The average age of patients at the time of injury was 31.7 years (from 7 months to
59 years).

Patients with the brachial plexus injuries had significantly weaker morpho-functional
recovery compared to patients with distal injuries (p < 0.05). Patients with total paralysis
were characterized by complete hand dysfunction. The presence of pain didn’t significantly
differ according to the location of the injury (p > 0.05), although patients with injuries of
brachial plexus had more severe pains (p < 0.05). The influence of associated injuries on the
final functional outcome wasn’t found.

Conclusion: Peripheral nerve injuries cause significant disability of the injured extre-
mity. The worst results are in patients with brachial plexus injuries, especially by those with

total paralysis.

Key words: brachial plexus, injuries, peripheral nerves, recovery, upper extremities



3axBajTHAIIA

OBa JOKTOpCKa AucepTalyja TpeCcTaB/ba BUIICTOAUIILE HAYYHO HCTPAKHUBAKE
nmoBpeAa OpaxujaiHOT TIEKCyca W nepudepHUx HepaBa PyKy, KOje jeé Ha MOMEHTE OWIIO
HATIOPHO M WCIPITHO, alli YBEK MHTEPECAHTHO WM IyHO W3a30Ba. THMCKH paj W TOAPIIKA

nopoauie, KoJjera u HpI/IjaTeJ'ba onmn Cy OCJIOHAll y YUTaBOM IIEPUOAY HCHE U3palC.

Hajsehy 3axBajHOCT AyTyjeM CBOJUM NpeMHUHYJIUM pojuTessuma Tpudynu Panoje-
Buh Ily3oBuh u Cramenky Ily3oBuhy, Koju Cy MM ycaauiu yHOPHOCT M HCTpajHOCT. Moja
cectpa, Karapuna IlyzoBuh, Ha cebe je mpeysena Jeo Tepera MOjUX 00aBe3a U TUME MU
MOKJIOHHMJIA HEOMXOIHO JOJAaTHO BpPEME 3a paj Ha JUCEpPTAljH. Y HajTeKUM TPEeHyLUMa,
ca3Hame J]a UMaM JUBHY MOPOJUILy ca cynpyrom Jeirenom Mutposuh aaBango Mu je cHare ja

HAaCTaBUM Ca paJoM.

[ToceOHy 3axBalHOCT QyryjeM Kojierama, 0e3 uuje HeceOMYHe MOMONH U TMOJAPIIKE
OBaj MpojekaT He O OHWO YCIENIHO TOBPIIEH, HAPOUUTO MOM MeHTopy mpod. ap Jlykacy
Pacynuhy, komentopy npod. np MupocnaBy Camapuuhy, Kao ¥ CHenujaJiucTuma, Creruja-
JU3aHTHMA M JOKTOPaHTHMa KOjU Cy Kao aeo TuMa npod. np Jlykaca Pacynuha HeceOnvHO
nmomaraiu y cBakoj npunuiy. Kao meo Bamer Tuma, 0o caM y MO3UIIMJU J1a CTEKHEM HEIpo-
LEHHBO 3HAIE, a BAIllM CAaBETH U UJIEje Cy MM BEeJIMKU Opoj MyTa OJIaKIIaiy paj Ha JucepTa-
LIMjU ¥ YYUHUIM ra kBanuteTHujuM. KommnetHo ocobibe «b» oxemema Knunuke 3a Heypo-
XUPYPTH]Y j€ OHAa KapHKa, 0€3 KOje YhTaB ImpojekaT He Ou Oro Moryh. XBaja Bam Ha H3y3€T-

HOJ capajiamkby U JIOTUCTUYKO] MOJIPIIIIH.

[ManujenTty, onepucanu Ha KiMHUIM 32 HEYPOXUPYPTH]Y, KOJU Cy CE& 0Ja3BaJIH MO3H-
By Jla YYECTBY]y Y HCTpPaKUBamby M TECTUPamy, OMOTYhMIIM Cy NMpUKYIJbambe HEOMXOJHUX
noJiaTaka, aHaJIM3y U JOHOUICHE 0AroBapajyhnx 3akibydaka. XBana BaM Ha nmocBeheHocTH, y
Haau na he Hamn 3ajeqHUYKA TPyA OUTH O KOPUCTH W 3Haudaja OyayhuMm manmjeHTHUMa C

HUCTHUM WUJIK CIIMYHHUM IIOBpCIamMa.

Ha xpajy, >xenum 1a 3aXBajuM U CBHM CBOjUM TpHjaTjbiMa. bumu cre y3 MeHe y cBa-
KOM TPEHYTKY U OOJIpUIIM CTe M€ Kaja MU je 6uio HajTexxe. CBOjoM J0OpOM BOJHOM CTE CBE

YUHWIIN JaKIIUM. XBajia BaM.
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O0l. VYBoaHa pazmarpama

3ajenno ca nentpaauM HepBHEM cuctemoM (ITHC), pyka je HajBakHUjU opraH 3a
OCTBapHBaK-EC 3aJ1aTaKa ajanTalyje, UCTPaXKUBamba, ONakama, Mepleniuje ¥ MaHUITyJIaln]e
(1). LenTtpanuu HepBHU cucTeM npeko nepudepHor HepsHor cucrema (ITHC) mame unynce
y PYKYy 4 Ha Taj HauuH oMoryhaBa Ja ca MCTOM HCIyH-aBaMO Hajpa3HOBPCHHUjE€ MOTOpPHYKE
3amatke. McroBpemeno, [THC mpenocu mmmysce Hazan y IHHC majyhm wmadopmanmje o
Mumuhuma, Koje go0uja y3 nmomoh: penenropa 3a TeH3ujy y mummuhuma (enr. Golgi tendon
organs) U TpeHyTHy MuluhHy nyxuny (eHr. Muscle spindles); nundopmanuje o nozuuuju u
MOKpeTHUMa eKCTpeMuTeTa J00MjeHe Ipeko 3riao0HuX MmexaHopeuenTtopa (eHr. Globular or
ovoid corpuscle with thin capsule, Cylindrical or conical corpuscle with thick lamellated cap-
sule, Fusiform corpuscle with thin capsule) u cno6ogHUX HEpBHUX 3aBpllIeTaKa (EHr.
Unmyelinated free nerve-endings); u nuadopmanje o oHome mro ocehamo NMpUIMKOM J01upa
— Jo0ujeHe mpeko KOKHUX MexaHopeuentopa (eHr. Ruffini Organs, Pacinian Corpuscules,
Meissner Corpuscules u Merkel Discs) (2, 3). Ha taj nauun [THC nipencraBiba He3aMEHIBHBY
cnony uamehy LIHC u camor ekctpeMuTeTa 4nju je U cacTaBHU Aeo, omoryhasajyhu ga IITHC
Ha OCHOBY J00HMjeHHX HHOpMaIHja O IOJ0XKajy, Op3MHU KpeTama, ocehajy W HapaBHO
HAIllUM jKeJbaMa U MOTOPUYKUM MoryhHocTuMa, nomabe nHpopmanujy o cieaehem noxkpery

WIN KpeTamwy 100Hjajyhu cTamHo moBpaTHe HHpOpMaLyje.

Cama pyka u B0j npurmajajyha cTpana paMeHor Iojaca MmpecTaBibajy Beoma JeiIhKa-
TaH U KOMIUIEKCaH (YHKLUHMOHANAaH CKyINl KOCTHjy, Mumnmha, 3rio0oBa, KpBHHUX CyJOBa U
HapaBHO HepaBa. Ycnen nospena [THC monasu 1o HapyiiaBama OBOT CUCTEMA, KOJU Y 3aBH-
CHOCTH OJI JIOKJIM3allMje M TEKHHE TIOBpEJle pe3yJITHpa YMAahEHUM WIIA TIOTIYHO OHEMOTY-
hennm m3BpmaBameM oapel)eHHX MOTOPHUKMX 3ajaraka pyKe W/WIN YMameHHUM OJHOCHO
oHeMoryheHuM n06MjameM MOBpaTHUX MH(OpMalMja 0 KpeTamy Win ocehajy ucre. 3a pas-
JMKY OJ1 TIOBpeJa KHUMeHe MoxauHe wiu apyrux aenosa [IHC, noBpehenu nepudepnu Hep-
BU C€ MOTY pemapHupaTH ca (pyHKIIMOHAIHUM OIOPAaBKOM Kao KpajibuM ucxonoMm. [loTmyHu
OIOpaBaK Ce WIIAK HE MOXKEe OYEKHMBATH ITOCJE perapanuje HepaBa KoJl OApacior 4oBeka. Y
BehuHM ciydajeBa, MoBpeae OpaxujaTHOT U JTyMOOCAaKpaTHOT IUIEKCyca MPeCTaBibajy KOM-
ounanuje noBpena [THC u [ITHC. TakBe moBpeze npeacTaBibajy HajTEKU THII MMOBPEIa KOjH je

U HajTexe penapupatH (4). 3Ha4yaj OHOTA IITO CMO UMAJI Y€CTO MPUMETHMO TEK Kajia CMO Tra
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usryounu. Mcto je u ca ¢yHkuujom u 3HadajeM pyke. Kaga cy meHe crocoOHOCTH ycien
nospeze [THC ymameHe wiM y NMOTIYHOCTH U3ryOJbeHE, BUJIHO ce oceha CIOXKEHOCT WM
HeMoryhHOCT 00aBsbara M HajIPOCTHjUX THEBHUX aKTUBHOCTH, MOITYT OTBapama U 3aTBapa-
a Bparta, Terje uin (raiie, pacupeMama MOCTeJbUHE, 0/IeBamkha, 00aBbamba JIMYHE XUTH)jEeHE

M TaKO AaJbC.

[Topen tora mro 3ajenno ca IIHC mpencraBiba Haj3HAYAJHUjU OpraH 3a 00aBJhamkE
3a/1aTaka ajanTaiyje, NCTpakuBama, onaxama, nepreniyje u Mmaaunyiamnyje (1) pyka uma u
ouTHy onOpamOeny QyHKIHM]y mTuTehu CBOjuM MOKpeTuMa aboMeH, Tpyau U TiaBy. Hbena

¢byHKIHM]a je 0 N3y3eTHOT 3Havyaja u y HeBepOaIHOj KoMyHHUKauju (5, 6).

Ca eBOJYTHBHOTI' acIieKTa, MOCTENCHUM MPOMEHaMa Y MOTOPUYKOM KpeTamy MpHMa-
Ta, CBE ydYecTaJujuM OWIECIAIIHUM XOJIOM M CBe BehoM ylioroM u 3HayajeM Kopuinhema u
YCIIEIIHOT pyKOBama ToJbarama U najuiama, kao u Oalamy KaMeHa, pyka je Oumia oj uzys3er-
HOT 3Hauaja v y eBOJIyIIMjU IpuMaTa. JeAMHKe, MOCeOHO MYIIIKE KOje Cy C€ YCHEIIHO CITY>KUJIe
OBHM PEKBU3UTHMa MMaje cy Behy IIaHCy 3a MPeXHBIhaBamke, JOCTH3ANIE Cy BHUIIY TTO3UIHU]Y
y COIIMjaJTHO] XUjepapXvju U TUME UMase 1 Behy mancy 3a penpoaykuujy (7). OBo je TokoM
JYTOI €BOJIyTUBHOT NIEpHo/ia pe3yITHPANIO 3Ha4ajHUM MOP(}OJIOMIKO (PYHKIIMOHATHUM Pa3iiu-
KaMa n3Mel)y JoBeKa M HeroBOI XOMUHOUIHOT MPEKa, HIMMIIaH3aMa CIMYHUM MajMyHHMa,
KOjHU Ce TeHETCKH CMaTpajy YOBEKOBHUM HajONMmkuM cpoanumma (8, 9). 3a pasznuky ox Behu-
HEe TIpuMarta, 4rja ce IIaKa OJJIMKYje ITYTMM 3aKpHBJHEHUM MpcTUMa U ManuM maiieM (10),
YOBEKOBA Il1aKa UMa 3HATHO Behu, MyCKyJ03HH]U ¥ IOKPETIbUBUjU Tajall KOjU je y TOTIIYHO]
OTO3UIIMjHU Ca OCTajla YEeTHUPU NpcTa, Koju cy Kpahu u ucnpasibenu (7, 11, 12). 3rinobue
MOBpIIUHE ce Takohe paznmukyjy (7, 13), mro je y (yHKIIMOHATHOM CMUCIY PE3yITHPAIO
00JbOM KOOpPJIMHAIIMOM M crpeTHomnhy make, ca MoryhHomhy u3Bohema GUHUX U TIpEIu-
3HHUX TMOKpeTa M 00JbOM crocoOHoIhy Jpkama, XxBaTama W Oanama npeamera (13, 14). ¥V
HapOoJly Ce YeCTO MOJKE UyTH Jia HaM je OMo3uIyja majia oMoryhunia ga eBoiayupaMo U3 Maj-

MyHa y 4OBEKA.

3Havaj MaHUIYJIATHBHUX CIIOCOOHOCTH PYyKE U IIaKe W BHXOBE (QYHKIIHMjE JaHaC ce HEe
orJieia TOJIMKO Y paTOOOpHUM CIIOCOOHOCTHMA 3a MPEKUBIbaBambeM, Beh je muxoBa (QyHKIH-
ja ca acrieKTa OICTaHKa JeJIMHKE, Y MOTOPHYKOM CMUCITY, O] U3y3€THOT 3Hadaja 3a 00aBJbame
MOCJIOBa O] KOJUX 1o0HjaMo eKOHOMCKY HajokHanay. [IpobGnemaruka nospene ITHC ropmux
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eKCTpEeMHUTETa Pe3yaTHpa U €KOHOMCKUM IOClIeAMiaMa, Kako 3a MOjeMHIIA U HEeroBy Mopo-
JIMILY TaKO U 3a IIeJI0 JIPYIITBO, jep yMambeHa criocoOHoCT Kopulthema pyke, mopej Tora ITo
HapyIlaBa KBAJUTET )KUBOTA YECTO 3HaUM U ryoutak mocna. [lanujentn ca noBpenama [THC
cy Hajuenthe y Haj6osbuM paaHuM roauHama (15-18). Mctu ce He Mory BpaTUTH Ha MOCA0
TOKOM JIyror nepuoja jeuema U pexadunuranuje koja kon dakmux nospena [THC, momyt
MOBpe/ia JUTHTATHUX HEpaBa, MOXe TpajaTu u A0 Buiie Mecend (19). 3a pa3nuky ox JakImux
noBpena, o30mwbHHUje moBpene [THC, a moceOHO moBpene OpaxujasHOT IUIEKCyca Koje Cy
YEeCTO yAPYKEHE ca JAPYTHM TMOBpeaama, Hajuenihe 1 HaKOH OOMMHHUX M CKYIIUX XHUPYPUIKHX
MHTEPBEHIIN]a, PE3YJITUPA]y T0’KUBOTHO YMambEHOM (DYHKIMjOM pyKe, TAe Cy pe3yaTaTu oro-
paBka y HajOboseeM ciyuyajy ckpoMHu (20). Jeman ox ucxona Moxe OUTH U HeMOryhHOCT

MaIyjeHTa J1a eKOHOMCKH JOTIPUHOCH CeOH, CBOjOj MMOPOAHIIH U YUTaBOj 3ajequur (20, 21).

[Tomauu o AUPEKTHUM U MHAWPEKTHUM TPOIIKOBHMA, MPOY3POKOBAHUM YycClie OBpe-
na [THC y Peny6numu Cpbuju 1o caga Hucy nyOnukoBaHu. MehyTtum, npema pagoBuma
ayTopa U3 Ipyrux 3eMajba, OHU Cy U3Yy3€THO BUCOKU. ['pyna ayropa u3 llIBencke, ananusupa-
J1a je TPOIIKOBE MOBpPEea MEIMjaTHOI U YIHApHOT HepBa nojaktuie. [Ipema muxoBoj npo-
LIEHU YKYITHU MPOCEYHH TPOILKOBU 3a 3amociieHy oco0y HaKOH MOBpEAe MEIUjaTHOI HepBa
cy 51.238 eBpa, a HakOH noBpee yiaHapHOTr HepBa 31.186 eBpa. IIpema ucrom ussopy, 87%
YKYIHUX TPOIIKOBA Cy HACTalM yclel I'yOMTKa MPOAYKTUBHOCTH Ha pagHOM MecTy. Tpo-
IIKOBU cy Ounu Behu ykonuko je Ouino yapyeHHX MOBpea TeTMBa, HICTOBPEMEHE MOBpPEE
00a HepBa W YKOJIHMKO je marujeHT 0uo npuHyheH ga mpomenu mocao (22). [lpema apyrum
nonanuMma, Takohe u3 IlIBencke, AMPEKTHU TPOIIKOBH, OJHOCHO OOJHUYKO JIeXkKarme, onepa-
II1ja, KOHTPOJIE JeKapa U TPeTMaHU TepareyTa HaKOH MOBpe/a AUTHTAIHUX HEpaBa, Koje ce
cMmatpajy 3a iakmre nospene [THC, n3nocwmum cy y mpoceky 2.653 eBpa (y pacrony ox 468 1o
6.949) ykoquKoO je moBpeqa HepBa OWIa M30J0BaHa, a YKOJIUKO je Ouia yapyKeHa ca MmoBpe-
JIOM TE€TUBE TPOLIKOBU cy Ownu ayruio Behu, 6.136 eBpa (y pacniony oxa 744 no 29.689). bpoj
u3ry0OJbeHUX pagHuX AaHa 0uo je y mpoceky 59 (y pacnony ox 3 mo 337) (19). Cryaumja cripo-
BeJIcHA Ha PyroM Kpajy cBera, y Uuauju, a mybnukoana 2014. rogune, mokasyje aa cy 6oi-
HUYKHA TPOIIKOBHM KOJI TAIlMjeHaTa ca ToBpenaMa OpaxujaiHOT IIEKCyca IpeorepaTUBHO
u3Hocwiu 861 amepuuku onap a mocronepatuBHO 129 nomapa, mo maiujeHty. Y oBe TpoO-
IIIKOBE HHUCY YKJbYUEHHU TPOIIKOBH came omnepanuje (23). Ycien 3HaTHE pa3iuKe Y )KUBOTHOM
CTaHJapAy 3eMajba, Ha OCHOBY pe3yjTaTa rope HaBeIEeHHX HCTPaKHWBamba, MCTE je TEIIKO
YHOOpPEAUTH ca TPOIIKOBHMA KOje Halle APYIITBO U MojeauHal] Tpre HakoH nospena [THC.
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Mebhyrtum, Hamehe ce 3aksbydak Jia Cy UCTH U3y3€THO BUCOKHU U JIa YCIIEIIHO JICUSHE MOBpe/a
IMTHC, usmely ocranor, nMa 1 OMTaH €KOHOMCKH 3Hauaj KaKo y HalleMm JIPYHITBY TaKO M Ha
riobamHoMm HEBOY. C 003UpOM J1a ce, Ha OCHOBY MyOJIMKOBaHHMX PajoBa, MPOIECHYje Aa CY
HHIUPEKTHU TPOLIKOBU YCIEI yYMameHE NPOAYKTUBHOCTH WM OACYCTBa Ca IIOCJIa HAKOH
MOBpE/Ia TOPHUX EKCTPEMHUTETa IPUOIMKHO AYTUIO Behr HEro caMH TPOILIKOBH 3]PaBCTBEHE
Here U Jeuerma, Op3 omopaBak ¥ MOBpaTak Ha MOcao MOCTaje moapyydje cBe Beher nHTepecoBa-

wa (24).

[Topen matoaHaToMCKMX M TATO(PU3HOJIOMKHX mopeMehaja Koju ce jaBjbajy HAKOH
nospeze [THC u unne nporec edemha KOMIUIEKCHUM, T0JIaTHHU MPOo0JIeM MPeCcTaB/ba U MCH-
XMYKO CTarb€ MaIfjeHTa ca OBAaKBOM MTOBPEAOM H MOTIYHO MU ACTUMUYHO TUCHYHKIMOHAT-
HUM eKcTpeMuTeToM. Mako peTke, oBe MOBpene MpecTaBibajy 030MbaH MEIHIUHCKU TPO-
0JieM 300T HEM3BECHOT MCXO0/a M HAaKOH JYTOT Mepruoja pexaOuiInTaluje, a maujeHTH HepeT-
KO IaTe U OJ] MOCTTpayMaTcKor crpeca. Ilpema panuje 00jaB/beHUM HCTpaKUBAHHMa CKOPO
92 no 95% mnamnujeHara ca moBpefama nepudepHUX HEpaBa CyodaBa C€ Ca ICHXOJIOMIKUM
CTpPECOM W HAKOH MECeIl JIaHa O] omeparidje, 0K je kox ckopo 15-30% oBux mamujeHaTa
CTpeC M3y3eTHO BUCOK. Tpm Mecera HaKoOH omepallfje MpoIeHAT MalyjeHaTra ca MCUXO0JIO-
IIKMM CTPECOM je M Jlajbe BUCOK U M3HOcH 83.3% (25, 26). O BenuuuHM cTpeca Kpo3 KOjH
IpoJia3e MalMjeHTH ca OBAaKBUM IOBperamMa roBOPU M IMOJATAK JIa j€ OH jeJHAK CTPeCy KOjH
Cy MpEeXUBEIU MyTHULIM HAKOH Opoponoma (26, 27). Kaga cumntomu cTpeca Tpajy Iyxke of
Mecell JlaHa, TOCTOju MOTYhHOCT pa3Boja moctTpaymaTtckor crpecHor nmopemehaja (ITTCIT —
eHr. Post-Traumatic Stress Disorder — PTSD), crama koje CHa)KHO HEraTHBHO YTH4Ye Ha
(GYHKIMOHATHOCT U (PU3UYKO 37paBibe YoBeKa. OBO CTame je UeCTO XPOHUYHO, 8 Y BEITHMKOM
MPOLIEHTY MOE BOJUTH Ka JenpecHuju u amkoxonm3my (28-30). McrpakuBama Mokasyjy na
paHU TICHXOJIONIKA CTPEC HAKOH MOBPEAC MOXKE OMTH IMPOTHOCTHYKH (DAKTOp (PyHKIIMOHAI-
HOT OIOpaBKa pyKe, paJHOT KamaluTeTa, Kao U BpeMEeHa JI0 MoBpaTKa Ha 1ocao, J0K MoBe3a-
HOCT u3Mel)y mocTTpayMaTcKor cTpeca U AyrOpOYHOT CEH30PHOT OMOpaBKa HUje rmpoHaheHa
(25, 26). Mexanu3am yTHIIaja IOCTTPAYMATCKOT, OJJHOCHO TICHXOJIOMIKOT CTpeca ofjanimaBa
ce yrunajem I[ITCII na moxnane ¢ynknuje. HeypoOuosnomke ¥ HEYPOUMHIIMHT CTYH]E
MoKa3yjy MPOMEHE Ha HUBOY aMHMIJIajie, MEIUjaTHOT MPeGPOHTAIHOT KOPTEKCA U XHIIOKaM-
nyca. OcuM OBHX, jaBJbajy Cc€ M IIYKOKOPTHKOUIHE U HEypoxopMoHaiHe nmpomene (31-33).
OBe aOHOpMAIHOCTH Yy mpoliecy (pyHKIMOHHCAamha MO3ra MOTY JJOBECTH JI0 IIpobiieMa ca cyo-
YaBamkeM, TOHAIIAkEM, YUeHheM, MTaMhemheM U MMOHABIbAEM, a YIIPABO OBE BEIITHHE Cy O]
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M3y3€THOT 3Hauaja 3a MalujeHTe ca noppenama nepudepHux Hepasa, KOju MOpajy Jia ce Cyo-
Yye ca HOBOHACTAaJIOM CUTYAllMjOM, U Ja CBOj€ MOTOPUYKO KpeTame MPHIIAro/ie cajia yMame-
HUM MOTOPWYKUM MoryhHocTHMa U abHOpMaiHOj uHepBauuju (25). [lopen dyHKuIMOHATHOT
nucaOuianTeTa U TMOCTTPAyMAaTCKOr CTpeca, KBAaJUTET UBOTA OBUX IMalldjeHaTa 4YecTo je
HapyllleH U XpOHUYHUM O0JIOBUMA M MHTOJIEpaHLjoM Ha XjazaHo. IlIto je moBpena nmpokcu-
MaJlHuja, ¥ IITO je cTeneH nopene Behu, Behu je 1 HUBO 00J0Ba KOje MallMjeHT UMa HAKOH
XHPYPILIKE PEKOHCTPYKIIMj€ U MPOIpaTHor nepuona pexadbunuranuje (34). Takohe je mpona-
hena 3HauajHa moBe3aHOCT m3Mel)y BenmuunHe 0o0Jia W MEpPUOoaa MPOTEKIIOT OJ MOBpEae A0
onepanuje (35), a mManMjeHTH KOJI KOjUX HHjE€ HW3BpIIECHA XUPYpIIKAa WHTEPBEHIIMja UMajy
HajBehn HUBO Oona (36). MHTONEpaHLMja HA XJIAJHO U J1ajbe MPEICTaBba BEIUKH MPooIieM,

MOTOTOBO 32 MAIMjCHTE KOj! )KHUBE Y XJIaJHUM MoaHeOpuMa (34).

Pa3Boj coducTuMpaHux AMjarHOCTUYKUX METOJA, YCaBpLIABAKHE€ MUKPOXUPYPILIKHUX
TEXHUKA M HalpeaaK y mpolecy pexaduiauTanyje, HoceOHO y MOCHeAmbUX Ie3/1eCeT TOANHA,
oMoryhuo je Hampeaak y mpoliecy jeuema U MPOUIMPHO je AMjara3oH MoBpeaa nepudepHux
HepaBa Koje ce Mory canupatu (37). Mehytum, yak 1 ca TEXHUYKH CaBPIIEHOM MUKPOXHUPYP-
IIKOM IPOLENAYPOM M MHTEH3UBHOM (DU3MKAITHOM TEpalijoM HE MOXKE Ce OYEKHBATH Jia ce
MulinhHa cHara ¥ CeH3MOWIMTET y MOTIYHOCTH OMNOpaBe, MAKO ce MOoOO0JbIIame YIIIaBHOM

jaBiba (15, 38, 39).

[Topen Tora mro cy pesyaratu jgedewa noppeaa [THC, mororoBo oHUX TEXKUX, BPIIO
4ecTo He3aloBoJbaBajyhu, AepuHUTHBHA ToTpeda 3a yHampehemeM Jieuema MOCTOjU, Kao
IITO je HaBEJICHO U Ca EKOHOMCKE CTpaHe, ¢ 003MpOM J1a TPOILIKOBH JIEUCHa BPJIO YECTO Ipe-
Bazmya3e JOOHMjeHe pe3yiraTe, a Takohe M ca acreKkTa MCHUXOJIOMIKOT 3PaBCTBEHOT CTarmbha
narnyjeHara, Koj KOjux je KacHHje M cama COllMjajiu3aiyja U MOBpaTaK Ha M0CAa0 M3y3E€THO
ctpecan (40). OBo He BaKu caMO 3a TEKEe HEpPBHE MOBpE/IE, MOMYT aByJI3Uja WIH TPAHCEKIIU-
ja, Beh u 3a oHe 3HATHO JlaKIle, KAo HITO Cy KOMIIPECUBHE MOBpPEJE U MOBPEJE TUTUTAIHUX
HepaBa. C 003uMpoM Ha KOMIUIEKCHOCT HEPBHHX TOBPE/A, JeTaJbHO MO3HABAHE aHATOMU]E H
¢usmonoruje ITHC, meroBux OMOMEXaHMUYKMX KapaKTEPUCTHKA, Ka0 MU MaTO(OU3UOJIOTH]E
MOBpE/Ia je O] KJbYYHOT 3Hauyaja u Ouhe JeTasbHO pa3MOTPEHO y AaJbUM YBOJHUM pa3maTpa-

HBUMa OBE IOKTOPCKE JHCepTaIyje.
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OmnopaBak o7 moBpena mnepudepHUx HepaBa Hajuenthe je eBalyupaH NpeMa CKaju
onpeheHoj ox crpane bpuraHckor memuuuHCKOTr caBeta (eHTr. British Medical Research
Council), xoja Iopesl CBOT HEOCTIOPHOT MPAaKTUYHOT 3Ha4aja U Op3e eBaiyanuje, HaKalocT,
naje u3y3eTtHo rpyOy mporeHy. [loceban HemocTaTak y JUTEpATypH MPEACTaBIbajy CTyIH]e
KOje Kao BHJ] OTIOpaBKa BPIIE €BAIyallHjy CIACTUIUTETa U O0OMMa TIOKPETa Kao M KOOpIWHA-
TUBHUX CIIOCOOHOCTH PYKE HAaKOH NoBpeje nepudepHux Hepasa. [IpemMa HaluM ca3HambUMa,
70 caja HHje paljeHa HUjeAHA CTyAMja KOja BPIIM KOMIUIETHY €Balyaldjy MOpQOIIOIIKIX
KapaKTEepUCTHKA, CEH30PHUX M MOTOPHYKUX CIIOCOOHOCTH PyKE M aHAIU3Upa YTHIA] TOTCH-
[IUjaJTHUX TPOTHOCTUYKHUX (DaKTOpa Ha MOMEHYTE KapaKTEPUCTHKE M CIIOCOOHOCTH KOJI MaIu-
jeHaTa onepucaHux 300r moBpena nepudepHUX HepaBa ucte. Bulie 3Hawma U nHpopMalmja o
MNPOTHOCTHYKMM (PaKTOpUMa U MEPCHEKTHBU (YHKIIMOHAIHOT OMOPaBKa HEOMXOHO j€ paau

najeer yHampehema Jieuera moBpeaa nepudepHux Hepasa.

Osga ctyauja he ce 6aBuTH UCIUTUBAKHEM MOPQOIIOMIKKX KapaKTEPUCTHKA, MOTOPHY-
KX U CEH30PHUX CHOCOOHOCTH PyKE KOJ TallMjeHaTa KOju Cy OIEpHCaHH 300T IMOBpele

nepudepHux HepaBa UcTe U oJipehuBameM pakTopa KOju yTU4y Ha HHUXOB OIOPABAK.

01.01. Hcropuja nanperka cazHama 0 [IHC, merosom Jiedemwy, 1MjarHOCTHIH

U pexa0WJINTALMjH HAKOH NOBpe/ie

01.01.1. YBoa

Uctopujcku pa3Boj ¢ynkinuonuncama [THC, merosor yeuema, TUjarHOCTUKE U pexa-
OunMTaIje HAaKOH TMOBpea, MOpe Tora MITO MMa CBOjy HaydyHY BPEOHOCT 3a HCTOpHYApe
MEIIUIIMHE U MPUMEHEHE HEYPO(PHU3HOJIOTHje, MOXKE jaCHO YKa3aTh U Ha CMEp pa3Boja OBHUX
HayuyHuX nucuuiuinHa. Takohe, Moxe cauyBaTtu 10o0pe uaeje o1 3adopasa, Koje MOXKIa y Tpe-
HYTKY CBOTI' IPOHAJIaXKEHa U NMPBUX MPUMEHa HE Jajy Haj0oJbe pesynraTe. Jeman o ouind-
HUX MPUMEPA je CKOPO TIeAeceT roquHa 3a00paBibeHa end-to-side xupypiika mnpouenypa (41).
[Topen yka3uBama Ha jorahaje koju cy omoryhmuiim 3Hadajad Hanpeaak y pa3Bojy IpuMemheHe
HEypOo(pU3MOIIOTH]E U JOBETH HAC IO HUBOA Ha KOM CMO JjaHac, HCTOpHja je myHa jaorahaja u
nepuoJia KOju Cy yCHopaBaJid WM 3a0pamUBaIM Pa3Boj OMJIO OBEe Hay4dHe o0jacTu OHIIO

MEJIMIIFHE YOIIIITE M KOJH ca TOT aclekTa Mory OUTH Toyka. Y OBOM IMOTJaBJky he ymnpaso u3
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MOMEHYTUX pasjiora YKpaTKo OUTH MpHUKa3aH HCTOPHUJCKH pa3Boj norahaja u3 mpUMEHEHE

HEYpOo(hU3HOJIOTHje U MEIUIIMHE KOjH j€ O] 3Hauaja 3a OBY JJOKTOPCKY JUCEPTAIH]y.

01.01.2. Crapu Bek (nmepuoj o1 HACTAaHKA NPBHUX ApkaBa oko 3000 ronuHa 1.H.e.
J10 5. Beka H.e.)

[Mocneamux nerenuja 20. Beka, HEKU Off Haj3HAYAJHUJUX MOMEHATa y pa3BoOjy HEYpo-
Ouosioryje Be3aHHW Cy 3a NpOIaramujy akHOHOT TOTEHIMjala W aKCOHAJIHOT TPAaHCIOPTA.
MebhyTum, kpo3 uctopujy, jour ce oa antudke ['puxe (5 unu 6 BekoBa mpe HOBE €pe), BEpOBa-
JI0 J1a ce Kpo3 HepBe HemTo Kpehe. Y To Bpeme, cMaTpaso ce Ja Cy HepBH KaHaJIU KOjH HOCE
CEH30pHE MMIIpECHje aHMMaJIHMUX JyXOBa J0 MO3ra, Iie ce Haja3uia BOJbHa MOTOpHA KOH-
Tpona Hax TesnoM (42). BepoBame na “mayx’’ mpoiiazu Kpo3 HEPBE TPajasio je Ayro, 4ak JIo Kpa-
ja 17. Bexa u no6a Jlexaprta (¢p. René Descartes, 1596—1650) u Bunuca (enr. Thomas Willis,
1621-1675). Y HekuM KpajeBUMa CBETa, y HEJOBOJHHO Pa3BHjEHUM 3ajeIHHIIAMa, OBO BEpOBa-
BE C€ 33/IpXKajio M JiaH JaHac ycllel Yera ce 4ecTo MpUMemYjy KyJaTHH oopenu (43). YV tom
nepuoy, 6ap ca JaHaIlbe Tauke IIICAHINTA, KaJa HayKa ca CBOje CTpaHE TOBOPH MOTIIYHO
Jpyrauvje, MEmball Cy Ce caMmo JieTajbi, U3a KOJUX Cy Hajuemrhe cTajajie yuTaBe TaJalllbe

HIKOJIC.

VYcnen HeOBOJbHE KOJMUYMHE Ca3HaWka M3 aHATOMHje M (U3HOJIOTHje, HEPBU CE jOII
YBEK HHUCY jaCHO Pa3JIMKOBAJIU O] TETUBA, 11a HU O] KPBHHUX CyZ0Ba. Tako je y anTuukoj ['pu-
KOj, IPUKA3aHO] y X0MepoBoj Miujaou, TepMuH “HEYpOH~ O3HAYaBaO M TETHUBE U HepBe (42,
44). Ha uprexuma MpancTOPHjCKOT YOBEKA MPUKA3aHU Cy M OMYIITCHU EKCTPEMHUTETH HAKOH
mpecenama “TeTuBa’, Hako TeTHBE HUCY jacHO Aedunucane. Kacuuje, y Cmapom 3asemy,
WIIHjaIMYHA HEPB CE TIOMUELE IO TEPMUHOM ““KMja”, alu ca oapeleHnM 3abyHama y OJHO-
Cy Ha KpBHE CcyZoBe. BepoBame y BuIIe cuie, OWIO Ja Cy OHE UMEHOBAHE JyXOM, TYIIOM
WIA HEKHM JPYTUM TEPMHUHOM, U Y HHXOBO KpETame KPO3 HEPBE MMAJIO je 3Ha4yajaH YTHIIA]
Ha TOHAIIAkEe YOBEKa M HEroB KyJITYpPOJIOLIKY pa3Boj. IHTepecanTHO je na ycnen 6ubimjcke
npuue, JeBpeju HU JaH JaHac, kako HaBoau Omul, He jeny wmujagunanau HepB (42). C apyre
CTpaHe, U Ha IPYyroM Kpajy cBeTa, Hu Ynpoku MHaujaHM HUCY jeiu OBaj HEPB jep Cy puMe-
TN TUCHYHKIIMOHATHOCT HOTE HAKOH H-ETOBOT Ipeceliama, U yCiell CBOjUX YBepeHmha HUCY

XTenu cebe Ja U3JI0Ke TOM PU3UKY (45).
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C o03upom Ha BepoBama Ja ce Kpo3 HepBe Kpehe “aHuMaliHu 1yX”, joul 0 BpeMeHa
anTHuke ['puke ca pa3BojeM METUIIMHCKUX IIKOJa U MpaBana Tpajy u ¢puinozodcke pacrpane
0 TOME TJie c€ Haja3M Jylia, Aa Ji1 je OeCMpTHA WM He, Ja JH C€ KPO3 JbYACKH OpraHnu3aM
kpehe KpBHUM CyJ0OBMMa, HEpBUMA WJIM HAa HEKW JIPYTM HAUYWH M TakKo Jnajbe. Bemuku Opoj
ayTopa, KOju cy OOeNeXuwin ucTopujy Meaunune, nonyt ['anena, [Turarope, [1naroa, Apu-
CTOTeNa Cy MPUIIMKOM MMHCamka pe3yliTaTa CBOjUX UCTPAKHBAKha HEPBHOT CUCTEMA IMHCATH U O
tome. Dunozodceka nedara o nuTamUMa Aylie, BEHO] OECMPTHOCTH M KpeTamy Tpaje U JaH
JlaHac, aju Ta TeMa MpeBa3uia3u OKBUPE OBOT MOIJIaB/ba U JUCEpTalUje y LIEJI0CTH TaKo Aa O

ToMe Jajbe Hehe OuTH peyn.

Haxon 5. u 6. Beka I.H.e. TPYKM MUCJIHOIM yBOJE HOBUHE Y TyMauewy (yHKIHNOHU-
camba YUTABOI CBETa, CIUPUTyallHa €Hepruja ryOu Ha CBOM 3Hayajy U Tpa)ke Ce er3akTHU
y3ponu Koju nperxozae forahajuma. OBakBe MPOMEHE Yy HAUMHY pa3MUIILJbamkba Orjieaie cy
ce ¥ Ha MenuiuHy. KoHLIENT fa cy HepBH MPOBOJHMLIM 3a MOKPET U CeH3alujy, 3anamyjyhe,
aJIi TIOCTaBJBEH j€ JOII OKO 5. BeKa I.H.e. of] cTpane AnkmaeoHa u3 Kportona (enr. Alcmaeon
of Croton, pohen oko 510. n.H.e.), yueHuka [Iurarope. AJTKMEOH je joll y TO BPEME BPIIHO
JUCEKIIN]y KUBOTHIHA, IITO j€ W PE3YJTHPAO 3aKJbYUYKOM Jla y TEIy IMOCTOje CHerupUuIHu
NPOBOJHUIM 3a ceH3anujy. Kao aprymMeHT TomMe M3HOCHO je J1a MOBpe/ia ONTHYKOI HepBa
y3poKyje cienuio 0e3 yruiaja Ha octana uyna (42). Xumnokpar (enr. Hippocrates of Cos,
460-375 1m.H.e.), KOjU ce y JaHaIlke BpeMe cMaTpa OlleM MOJCpPHE MEIUIIMHE, 3aJ1arao ce J1a
j€ y3pok 6osecTu mpupoHu gorahaj, a He MociaeanIa aKTUBHOCTH HATIPUPOJTHUX CHJIA KaKO
ce JI0 Taja BEpOBAJIO jOI OJl aHTHMYKWX HnuBWIKM3anvja Erunta u Meconoramuje. Y cBojuM
TEKCTOBMMA O 3rJI000BMMA, MUCAo je Ja Tpeba m3deraBaTu MaHEBPE MPEBEIUKOT HCTE3arha
PYKY KOJl TpeTMaHa UCTHX, HajBEpPOBATHHUjE jep MOTY JOBECTH JIO JHCIOKAIHWje, a TUME U JI0
noBpeze Hepasa (44). Xumokpar ce Takohe 6aBuO U MmoBpegama IJIaBe U MO3Ta, a 0]l HHTepe-
ca 3a OBY JUCEpTAIMjy je Ja je CMaTpao Ja je KHUMEHa MOXIMHA MPOAYKETaK MO3ra H Jia je
O0MO cBecTaH yKpUITamka HEPBHHUX IyTeBa. To J0Ka3yjy mucama O Mapaju3d U CEeH30PHUM
nopemehajuma ncno/; HIBOA OBpeie KWIMEHE MOYKAMHE, Po0IeMu ca edeKaijoM u ypu-
HUpamkEeM, Kao U MHMcamka y KOJUMa TOBOPH J1a TIOBPEJIE JeIHE CTPaHe TJIaBe, Y3pOKY]y Hapaiu-
3y cymnpoTHe cTtpane Tena. Ca apyre cTpaHe, yKpIITamke HEPBHUX MTyTeBa 3BAHUYHO j€ OTKPH-
BeHo Tek 1710. rogune, ox crpane (panmyckor aHaroma u xupypra @pancoa Ilypoyp au
[Ttuja (dp. Francois Pourfour du Petit, 1664-1741). OH je, u3mehy ocrainor, y CBOjUM T€HH-
JaITHUM €KCIIEPUMEHTHMA U CBOJUM (DaHTaCTUYHUM CIIOCOOHOCTHMA yCIIEBAO JIa Ha €KCIIepH-

17



MCHTAJIHUM JKXUBOTHHKAMa HAllpaBu YIIOPCAHUBC paHC OHUMA KOje je BI/II’_)aO KOJ CBOjI/IX nauje—

HaTa KOjH cy MOBpe/Ie IJ1aBe 100ujanu Ha paTuiTy (46).

HajsepoBatnuje 295. roause H.em.H.e. y AJIeKCaHAPHUJU j€ OCHOBAaH AJIEKCaHIPH]CKU
My3ej ca yyBeHOM OmOsmoTrekoM, ox ctpane [Itonemeja I (enr. Ptolemy I Soter, oko c. 367-
283/2 ronuHe H.em.H.e.), Koja je Owia jeaHa o]l Haj3HaYajHUjUX OOpPA30BHMX HHCTUTYIHMja
TaJallker Mmo3HaTor ceeta (47). Y ANeKcaHApHujcKoM My3ejy OWIIO je J03BOJHEHO U CIPOBO-
heme aHaTOMCKHUX CTyaMja Ha JbYJIMMa, KOje Cy Ha APYruM MecThuMma Ouie 3a0pameHe, Kao 1
BpIICHE UCTPAXKMBamka Ha XuBoTHIHama (42). Ty ce jaBibajy JBa MMEHA, Koja Cy OOelexua
uctopujy meaunune, Xepopuryc u3z Kanmenonnje (enr. Herophilus of Chalcedon, oko 335-
280 romuHe H.CI.H.€.) Ha IoJby aHatoMmuje u Epacutparyc u3 Kuoca (enr. Erasistratus of Chi-
0s, oko 310-250 roguHe H.em.H.€.) Ha M0JbY (U3MOJIOTH]€ HEPBHOI CUCTEMA, KOJU CE€ y UCTO-
pHjU cMaTpajy MPBUM aHATOMOM, OJHOCHO (hU3HOJIOTOM. XepodriIyc je ©Mao MPUCTYI OCY-
heHum KpUMUHaIIMMa U IIpeMa COINICTBEHO] €BUJCHIIM]JU, U3BPIIMO je Aucekuujy npexo 100
Jbynu (48, 49). Bbux nBojuia cy jour Taaa YMCTO U HEJBOCMHUCIICHO MMOKAa3aJIy 10Ja3aK HepaBa
O]l MO3Ta U KHUYMEHE MOXKJIMHE, HAlPaBUJIM pa3iuKy u3Mel)y HepaBa m TeTuBa, a 4ak Cy U
CMaTpaJii Jia Cy Pa3jIM4YUTH HEPBU OJTOBOPHM 3a CEH3AIM]y W MOTOPHY KOHTpoiy (42).
Xepodwityc je mpu UCIIUTUBAEKY HEPBHOI CHCTEMa MPAaTHO HEPBE J0 HUXOBOI aHATOMCKOT
MoYeTKa y KUUMEHO] MOXKIUHH, U Pa3fBOjUO je MOTOPHH M CEH30pHU KopeH (48). Ympkoc
HaBE/ICHOM, OPUTHHAIIHY IPTEKU U3 TOT BpEMEHa He TI0CTOje, a I0Ka3M Jia Cy WKaja 1mocToja-

T Cy Beoma ciadu (43).

Hakon muX, 3HayajaH Hampenak y aHaTOMUJU U EKCIEPUMEHTANHO] (hU3MOJIOTHjU
HEPBHOT cHUCTeMa YMHHU Ipuku jekap ['anen ox [lepramona (enr. Galen of Pergamon) xoju je
*uBeo y Pumckom mapcetBy y 2. Beky H.e. OH je, Kao ¥ HeroBa JBa NPETXOAHUKA AJICKCaH-
JpHjaHIa, jaCHO Pa3InKOBAa0 HEPBE OJ] TETHBA, a 3HAO je U Ja MUIIMhHA AeTaTHOCT 3aBUCH OJT
HEpBHE MHEpBallKje, UITO je M M0Ka3a0 CBOJUM E€KCIIEPUMEHTHMA Ha CBUI-aMa. 3axBajbyjyhu
IETOBUM CIIMCHMa, CadyyBaHU Cy PaJOBH MHOTHUX NPETXOIHUKA, Ma M AJIEKCaHIpHjaHaIa
Xepodunyca u Epacuctparyca (42). Yomiire, \eroBu OOMMHH CIIMCH YKa3yjy Ha KOHTPO-
Bep3e u JocTurayha MeaunuHe y mepHoay O] OKO IIECT CTOTHHA FOJMHA, 10 HEroBe CMPTH

oko 200. rogune H.e. (49, 50).
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Jomr y To Bpeme, ["anieH je HanpaBuo pa3nuky uzMely CEH30pHUX U MOTOPHUX HEpaBa,
JIETaJbHO j& OMUCA0 KypC KpaHHWjaTHUX HEpaBa, U MAKO HMX j€ OH TPYMHCa0 Y CeAaM IapoBa,
7120 je BeoMa Mperr3He aHATOMCKE OIHCE MO3ra y IMOTJIey MOXIaHUX BEHTPHUKYJA U Iiepe-
OpaiHe IUpKyJanuje, a OMo je U CBECTaH MOCTOjara ayTOHOMHOT HEpBHOT cucteMa. Hajue-
mihe je cBoje MUCEKIIMje M eKCIIEPUMEHTE BPIIMO Ha BOJIOBUMA, MajMyHUMaA, CBUIbaMa, TICH-
Ma, Ko3ama, MeJBeauMa, JlaBoBuMa u nrunama (43, 50, 51). [IpBu je cnpoBoauo excnepu-
meHTtanHe noBpeae [THC Bpmehu nurarype u npecenama HepaBa. Y CBOJUM YyBEHUM €KCIIe-
pPUMEHTHMA Ha CBHbaMa, IPUKA3ao0 je Ja Impecerame JapuHTeaTHOT HepBa yTUYe Ha MpecTa-
HAaK CKMYama U MUIITalka CBUbe. EXCIIeprMeHT npecelama peKypeHTHOAPUHT CATHUX HEpa-
Ba Ha CBUIbU BPIIICH j€ U JaBHO, y3 IPUCYCTBO MHOTHX yUY€HUX M yTUIajHUX Jbyau. [locTao je
jeaHa of HajImo3HATHjUX (PU3MOJIOIIKKUX AEMOHCTpanrja cBUX BpeMmeHa. KacHuje jy je oBeko-
Beuno u uyBeHu Jleonapno Jla Bunuu (Leonardo da Vinci, 1452-1519) (50). I'anen je uctpa-
xuBao u nospeae LIHC — TpaHcekimje, XeMUCEKIIM]€ U caruTallHe CEeKIIUje KHUMEHE MOXKIU-
He, Ka0 U pa3InuuTe HUBOE MOBpea UCTe, Kako O BUAEO Koje cy (yHKIMje HapylieHe (43).
[Ipenm3Ho je ommcao ynore KWIMEHUX HepaBa y pecnupanuju (42, 43, 50, 52). UmupecuBHO
je Ila je 4ak ONMMCHBAaO W HEPBHE KOPEHOBE, roBopehr 0 CeH30pHOM M MOTOPHOM HEPBHOM

Kopeny (52).

VY T'aneHOBO BpeMe JTOMUHAHTHO MUILBCHE Y HAYYHUM KPYroBuMa je Ouio na je
cplie, a He MO3aK, [ICHTPAJIHH OpTaH CeH3allHje U KOHTPOJIEe KpeTama. To BepoBame Tpajaso je
jom ox Apucrorena y 4. BEeKy H.CIL.H.€., a MaKO ce ['ajeH TpyaWo /1a ra OMmOBprHE, OHO je
OMJIO0 YBPEXKEHO joIl OKO 4eTUpH Beka. Benmuwna [aneHoBux mocturHyha BHIU ce y TOMeE
KOJIMKO Cy OHa OwWjia JTOMHHAaHTHAa y CBEeTy MeauiuHe. HheroBa HeypoaHaromcka oTkpuha
Hucy npesazuhena no Besaimyca (enr. Andreas Vesalius) y 17. Beky, a cTyauje TpaHCEKIIH]e
knume 10 Meranaua (¢p. Frangois Magendie) y 18. Beky. Ctyauje ¢yHkiuje xemuchepa

Mo3ra Hucy npesasubene 1o ['ana y 19. Beky (aem. Franz Josef Gall) (50).

Nako ce ouexuBano aa he pesynraru ['aneHOBUX HCTpakMBamba HA HEPBHOM CUCTEMY
CTUMYJIMCATU JApyre y4eHe JbyJle TOI BPEMEHa /1a HAacTaBe H-EroB paj, TO Ce HHUje JIECHUIIO.
Haxon werose cmptu 199. rogune H.e, a npemMa HEKUM H3BOpuMa 216. rouHe U ca majgoMm
Pumckor mapcta 476. ronuHe, aHATOMCKA U (DU3HOJIONIKA UCTPAKUBAKHA HEPBHOT CHCTEMA U
MEIUIMHCKA UCTpaXKUBamba YOIIITE MPaKTUYHO YMHUPY Yy HapenHux Buile oa 1200 roauHa.
Hacraje nmepuon 3atumja cse 10 Penecance (42, 43, 53).

19



01.01.3. Cpeamu Bek (0x 5. no 15. Beka)

C 003upoM /1a Cy €BpOIICKH YHUBEP3UTETH KOjU Cy C€ pa3BHUjalid Y CPEIHEM BEKY,
Moce0HO y JIPYToj MOJIOBUHU CPEII-ET BEKA, YTIIABHOM CITY)KHJIU ja4amy [PKBE KA0 UHCTUTY-
1IMje, UCTOBPEMEHO W IIHWPEHY JOrMaTH3Ma, JUCEKIHja Jbyau je Ouia cTporo 3abpameHa.
Hampenak y HeypoaHaTOMCKUM U HEYPO(PHU3UOIOMIKUM HCTPAKUBAHLUMA OHO je M3Y3€THO
Manu. Y TOM MEpUOAY YIIaBHOM je Biaaaio ydyeme [ aneHa, Taga mo3Hato kao ['ameHu3am

(42, 51).

Hcropujcku norahaju koje Tpedba MOMEHYTH y OBOM BPEMEHCKOM TIEPHUOY Cy aparcka
OCBajama M HMpeme uciama npexo Cupuje, Upana (tagamme [lepcuje) u Buzantujckor nap-
cTBa mpeko Iene cesepHe Adpuke, cee no lllmanuje. AparnckuM OCBajambHMa, MMOTOTOBO
MHCTIHpHCaHUM MyxameZioM y 7. BeKy, JI0JIa3d IO pa3Boja MCIAMCKHX YHUBEP3UTETA, IIITO je
JIOBEJIO JI0 MacOBHOT INpeBOhema MEIUIIMHCKUAX TEKCTOBA Ha apariCKH, YAME je M cadyBaH
HajBehn /1€0 TEeKCTOBa Koje JaHac mnocenyjeMo. McmaMCKUM 3aKOHOM 3a0pambeHO CIHKabe
YOBEKa JIOBEJIO j€ JI0 Tora Jia Cy MIIyCTPaToOpH, KOjU Cy KONMHUPAIH aJleKCaH/IPHjCKe MIIyCcTpa-
IIMje, a CaMH BEpOBATHO HHUKA/Ia HUCY BUIEH YHYTPAIIKHOCT JbYJICKOT Tella, JaBalli T10jeTHO-
ctaBJbeHe nHTenperanuje (43). [pwmkom npeBolema Ha aparcku, 300T CBOje pacmpocTpa-

HBEHOCTH KOpUIITheH je JaTUHCKY je3UK, YUME j€ U 1ocTao lingua franca (42).

HeypoHnayka ce y TOM nepuojay NpakTHYHO HHje pa3BHjasia, MUHUMAaJaH HalpeaaKk y
HJejaMa YUYHIEH j€ TaKO3BaHOM hesnjcKOM JTOKTPUHOM, KOja Cc€ OJHOCHIIA Ha MOXK/IaHE BEH-
TPHKYJIC Kajia Cy UM MPUITUCAHE PA3IMYUTE MHTEICKTyalHe (QYHKIM]je, CeH3alija, MEMOpHja
U KpeTtame. MelyTuM, CYIITHHCKY U OBa JIOKTPUHA MOTULANIA je jOII OJ MaraHCKUX BEpoBa-

’Ba, ¥ Ka0 HEMPOMEHEHA Y CBOjOj OCHOBH 3aJIpKajia ce IO PEHECAaHCHOT neproa (43).

Jlpyra mo3uTHBHA MPOMEHA KOja Ce jaBJba Y CPEIEHEM BEKY jECTe MOYETaK JUCEKIIUje
Ha Jby/lMMa, KOja HHUje IpUMEmHBaHa jol o]l AJIeKCaHpHjaHala, a y nepuoay Pumckor mnap-
cTBa OmIIa je cTporo 3abpameHa, ycies Jera je ['aJieH u BPIIMO TUCEKIM]je Ha KUBOTHHAMA.
To y3 Hampenak ocTajie TEXHOJIOTH]E, JaKO KaCHO, HAa CaMOM Kpajy CpeImer BeKa, pe3yJTupa

110jaBaMa aHaTOMCKMX KHHUra M JUCEKIIMOHUM YIyTCTBUMA (43).
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Hacymnpor Behem neny EBpore, rie je cpeamu Bek 300T cTarHalgje Hayke, 4ecTo
Ha3UBaH MpayHumM 0060M, y MyCIIMMaHCKOM JIeTy CBeTa nepuoA oa 9. o 12. Beka ce 00MuHO
Ha3uBa 31amHuUM 000oMm ucnamcke meaunune (54, 55).

To noba moceOHO cy obOenexuna nBa umeHa, A0y bakp Myxamen u6H 3akupja ain-
Pa3u (enr. Abubakr Mohammad-e Zakariyyaye Razi, 865-925), 3anmagHom cBeTy mo3HATHjU

kao Pazec u MI6u Cuna (miepc. L (1, 980-1037), a kox Hac kao ABuiieHa (54-57).

Pazec je TokoM CBOT >XKMBOTa Hammcao Mpeko 224 K\UTEe Ha Pa3IuduTe Teme. 300r
3HaYajaHor JOMPHUHOCA Y HEYPOAHATOMH]H U KIIMHUYKO] HEYpOJIOTHJU MOXe ce pehu u na je
MIUOHUD NpUMEmkeHe HeypoaHaTomuje (58). Heka of meroBux Jiena ce ogHOCE Ha HEypoJlo-
ke nmopeMehaje momyT napaivse U XeMHIUIETHje, TpEMOopa, MOBPE/Ie IJIaBe U KHUMe, MTOBpe-
7ie uIjaguKyca u Apyrux nepudepaux Hepana (55, 59). 3Hao je na cy KpaHUjaTHH U KUUMe-
HU HEPBH YNapeHH, U MOJENINO0 UX je Y 7 KpaHUjaJIHUX, OJf ONITUYKOT IO XUIIOTJIOCaIHOT Hep-
Ba, 8§ LEPBUKAIHUX, 12 TopakaiHux, 5 JiymOanHux, 3 cakpanHa u 3 TpTuyHa Hepsa (55, 58).
[ToceOHO MHTEpecaHTHO je Ja ce 0aBuo nepudepHuM HepBUMA U MOBPEAaMa UCTHUX, NIEAAHT-
HO je Ki1acu(uKOoBaO HEPBE MpeMa MOTOPHO] U CEH30pHO] PpyHKIMju. M3Bpimmo je u moaeny
noBpeje nepudepHux HepaBa Ha JIOHTUTYAMHAIHE U TpaHCBep3aiHe. TBpAKO je 1a ce 3a pas-
JTUKY O] TPaHCBEP3aTHUX, JIOHTUTYAUHATHE MOoBpeae Mory uzieuutu (55). [Ipumerno je na
MOBpEJIe BPATHUX HEpaBa MOTY MIPOY3POKOBATH Mapaiu3y pyKe U IIaKe, JOK MOBpeIe cakpa-
HUX ¥ TPTUYHHX HEpaBa BOJIC Ka CJIA00OCTH HOTE M YPHUHAPHO] WM (PEKAITHO] MHKOHTHHCHIIH-
ju (55). Pazec je mao nerasbaH onmc mapanmse (QarjaaTHor HepBa, a BEPOBATHO j€ W MPBU
OMKCa0 yJTHAPHY PaJUKYJIONAaTH]y HAaKOH MOBpEJe BpaTa, MaKo ce JIeTajbaH OMHC Mapain3e
¢ammjaaHOr HEpBa YECTO Be3yje 3a MHOTO KacHUju nepuoa u ume Yapica bena (enr. Charles
Bell, 1774-1842) u 18. Bek. [Ipe Pa3zeca, mapanusy ¢arujaiHOT HEpBa MOMHBAO j& U UPAH-
cku nexkap Amu Mon Caxn M6n Paban Tabapu (mepc. e o) dem Ol soib, oxo 807/808
861/862). Ca npyre ctpane, Pazec ce cmMaTpa mpBUM JIEKapOM KOjH j€ IeTajbHO OMHCA0 CUMII-
TOMe Tapanuse (alujagHor HEpBa U a0 MPEAJIore 3a HEroBo Jeuewme. Mako je y MoiepHoj
MEIULMHI XUPYPIIKH TPETMaH OBOT MpoOieMa MpeNCcTaB/beH TeK y 19. BeKy, A0 Hmerose
peBOIYLIMj€ 10Ja3U TMOCIEeABUX JIENEHWja ca pa3BOjeM MHUKPOXUPYPIIKUX Tporeaypa (55,

59-62).

ABuIleHa NEPCHUjCKH JIeKap, yecTo HasuBaH U [IpuHI nekapa, mpeacraBiba jeAHOT O
HAJyTHUILIAJHUJUX JIeKapa TOT BPEMEHa, ca 3Ha4yajHUM JIONPUHOCOM Heypoisoruju. Hamucao je
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npeko 450 pacnpaBa u3 Buiie odsactu, u3mehy ocranux u menuipae. tberoBo yyBeHoO A€o
Kanon meduyune xoje je y 12. BeKy mpeBelleHO Ha JTaTHHCKH, IMOCTANIO je HajpedepeHTHH]e
JIeJI0 y 3ama/IHOM CBeTy cBe 1o 16. Beka (54, 57). Kiura je Ounia mojesbeHa y eT BOJyMEHa,
01 Kojux ce Tpehu ogHOCHO Ha HeypOHayKe. Y Jelly KOjU ¢ OJJHOCH Ha HeypoHayke, ABHIe-
Ha je u3Mel)y ocranor aerasbHO onricao U cTpykrypy LIHC-a, kao u HepBe U HEpBHE KOPEHO-
Be. Y TOM Jiey cy Takole omucaHa u opeleHa HeypoJIoIlKa CTama MOMyT Mapajinse, TPEMO-
pa, IoBpea U Tpayma riaBe, UIlihjaca, Kao ¥ MHOTa HEYPOIICUXHjaTpHjcKa cTama. CBU OMH-
CH KOj€ je Jao Cy Mpenu3Hu U aeTtabHu (54). ABuiieHa je, Takohe, jomr taga y 11. Bexy, mao
omuce TUIOBa dalujamTHux napaiusa (57), 6aBuo ce aHATOMHjOM KHYME U KHIMEHE MOXKIH-
He, nopemehajuma, Tpaymama U OMOMEXaHUKOM KH4uMeHor ctyba (57, 63), kao u 6onectuma
U ToBpenama nepudepHUX HepaBa W HBUXOBUM JieuewmeM (64), npenopyuyjyhu end-to-end

aHACTOMO3Y O K0jO] HUJ€ MPYKHUO TEXHUUKE JeTalbe (44).

VY nepuoay nporBaTa UCIaMCKe MEIUIMHE, HETO npe ABuileHe U AnOyka3uc (eHr.
Abu al-Qasim al-Zahrawi, 936-1013) je, npema u3BoprMa, THUCA0 O XUPYPIIKUM periapariuja-
Ma HepBHHX noBpeza (49). Ypkoc TOMe IITO je 10J1a3aK 10 HOBUX Ca3Hama y CPEIHEM BEKY
O0Mo TpakTUYHO 3a0pamuBaH, Ma je HANpeIaK y HEYpOAHATOMCKHUM M HEYPO(PHU3UOIOMIKIM
UCTpaXMBamkbuMa OMO MHUHOpPaH, MOJEJMHIN Cy YCHEBAJIM Ja MOCTaHy BEJIEeMajCTOPH CBOT
3aHaTa, IITO je pe3yaTupaio no0podbutu menor ApymTBa. Y 12. BeKy HUCTHYE CE€ XUPYpr
Ponep u3 Canepna (enr. Roger of Salerno, oxo 1140-1195), a meroBo aeno Xupypuxa npak-
ca (Practica chirurgiae), 6110 je o7 OTpOMHOT yTHIIaja y CpelbeM BeKy. Poriep koju ce cMa-
Tpa MUOHUPOM y XUPYPTrHjU TepUPEPHUX HEepaBa, 3ajlarao ce 3a peaHacToMo3y noBpeheHux
Hepasa a 1noceOHy naxmwy je o0pahao Ha MOpaBHaBamkE MO3UIMje HEPABa KA0 M HA aHATOMCKH
KOHTUHYHUTET (44, 48). Y 13. Beky Takohe mosia3u 10 3HAYAJHOT HANpEAKa y OBOj 00IacTH,
Bwmjam u3 Canunere (ear. William of Salicet, 1210-1277) y cBom neny Chirurgia npencra-
BJbA CEPHjy TEXHHUKA 33 aHACTOMO3y HEPBHHX IOBpEZa, a Takol)e YBOIU U XHPYPIIKH HOX
YMECTO METO/Ie CIaJbUBaba, KOjy Cy KOPUCTWIM Apamu U Apyru myciaumanu (44, 48). 3a
BUMa Ce jaBJbajy Jpyra MMeHa Koja IpeJ Kpaj Cpeamer Beka Takole IOoHOce Hampenak y
nedyemy noBpena nepudepHux HepaBa. Hexu mehy muma cy I'yuno Jlandpanku (ut. Guido
Lanfranchi, 1250-1306) koju je mpakTHKOBAO IUPEKTHY HEpPBHY CyTypy wiuBehu KpajeBe
HepaBa y3 momoh koxe, 3atuM ¢paniys I'aj ne Yaynujak (¢pp. Guy de Chauliac, 1300-1368)
KOjH je YIIMBAaO eMMHEYpPHjaIHO TKHBO M 3ajarao ce Ja ce CBU CTPaHH MaTepujald MOpajy
OTKJIOHWTH U3 HEPBa M OKOJHOT TKHBA (44, 49).
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01.01.4. Penecancuu nepuon (1300 — 1700)

[ToueBmu npBo y PupeHIy, KpajeM Cpelmer Beka, jkejba U 00HaBJbamkhe YUeHha Cy ce
oJlaTiie pammpwIH mpBo 1enoM Wrtammjom, a 3atum y 15. u 16. Beky u unuraBom EBporom.
Penecanca je manma nMeHa Koja cy ocTaBujIa HEU3OPUCHUB TMeUYaT y HCTOPUJU YMETHOCTH B HAY-
Ke, 1a ¥ 'y 00J1aCTH HEPBHOT CUCTEMa U HEPBHUX MOBpea. YUCHe U U3paKaBamhe HHIUBHUITY-
AJIHOCTH HAMpPaBWIIO j€ CYLIITHHCKY Pa3lIMKy Y OJIHOCY Ha IpeTXojaHu nepuon (42, 65), a pas-
BOj BOjHE TEXHOJIOTH]e, YKIbYUuyjyhu u GapyTHO opyxje moBehaio je 6poj 030MbHUX MOBpeIa
U Temiko 30pumapajyhux nanujeHata (49). Cse To y3 noehany tonepaniyjy Ha kopuuiheme
KaJaBepa NPUIMKOM CTYAH]ja, OMOTYhWIIO je 3HaTaH Hampenak y MEIUIMHN, a THME U TIpUMe-
BeHOj Heypoduzuonoruju. [ToHoBHO kopurtheme kajaBepa y aHaTOMCKUM CTyidjamMa, HaKOH
nay3e jom o moba AnekcaHapujaHalra, yBEJIHMKO je OWIo MoACTakHyTo nekperoMm llapa
®enepuxka 1, y 13. Beky, kojum je 0100pro Kopuiiheme KajaBepa y JuceKIrjama, aii TaKko-
he u ob6aBe3ao cBe XUpypre Ha BLUXOBO KopHIThewe Mpu u3ydyaBamwy aHaTomuje (51).

Jomr Ha caMOM MOYETKY pEeHEeCaHCHOT MEepHUoja, aHATOMCKa Kiura ayropa MoHauHa
ne Jlymuja (ut. Mondino de Luzi, 1270-1320), xoja ce mojaBuia HEMITO MOCIE HErOBE CMPTH,
1360. roguue, caapskana je MpHUKa3e AMCEKIHja JbyaAu. Y TO BpPEME BpIIWJIE Cy CE€ jaBHE
TUCeKNHje ToryosbeHnx kpumuHamama (42). Hakon Tora, ycaBplaBameM IITamMIapcke
MaluHe oj] cTpaHe JoxaHa ['yrenOepra cpequHoM 15. Beka, IpaBu ce BEIMKH IOMaK Hampen
u oMoryhasa ce epukacauja pernpoaykuuja mureparype. e Kapmnu (ut. Berengario Da Carpi,
oko 1460-1530) 1518. roguae 00jaBibyje KIBUTY Ha TeMy (ppakTypa jo0ame 1moja Ha3uBoM De
Fractura Calvae sive Cranei, xoja je Ouna mpBa KibHra TOT THIIA W J1ajia je 3HavajaH JIOTPH-
HOC Ha MMoJbY HeypoTpaymaroioruje (66, 67). Y ceom neny ne Kapru je mokpuo mospa Kjiacu-
¢dukamnuje, Mexanuzama, naTopu3nosoryje, 1MjarHoCTUKE, JIeUeha U MPOTHO3€ OMOPaBKa KO

narjeHara ca moppeaama riase (66).

Hemro xacuuje, Anapeac Becanmyc (Andreas Vesalius, 1514-1564) 1542. rogune
usnaje De corporis humani fabrica, xoja je 6a3upaHa Ha BEIMKOM OpOjy AMCEKIHja JbYyIU
KOje je OH CIIPOBEO, a OJ1 KOjuX cy MHOre Omiie jaBHe. Becanmyc, Takohe jaBHO, MOHaBIba €KC-
MEPUMEHT CJIMYaH OHOM KOjH je CrpoBeo ['alieH ca CBHEOM U TpecelameM HepaBa. Y CBOM
EKCIIEPUMEHTY KOPUCTHO j€ Tica KOJI KOT Mpecelia PeKypeHTHE JIapUHIealHe HepBEe JT0Ka3yjy-
hu ucro mro je ['anen gaBHO mpe Hera YUHUO, OJHOCHO 3aBUCHOCT MulnhHe (QyHKIUjE U
MPOJYKIIMje Tiiaca o]l CTpaHe HepBHe uHepBanmje (42). Y To BpeMe OH KPUTHKYjE TaJlallby
HACTaBHUYKY MpPaKCy MPUIMKOM AMCEKIIHje, Y KOjoj je MpeaaBau IUKTUPAo YIyTCTBa, Hajue-
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uthe ["aneHoBa, a 1a Mpy TOME YIJIaBHOM HMj€ MMA0 HUKAKBO MPAKTUYHO MCKYCTBO Yy JUCEK-
UjH. 3ajeJHO ca TMME YeCTO ce JIELIaBajio Ja AUCEKTOp He 3Ha JaTuHcKu (67). OBo Takobe

TOBOPH O 3HAYajy U AYTOTPajHOCTH ["aleHOBUX HCTpaXHBambAa.

[Tox yTumajem HanmpeTKa y 3HambMMa U3 MaTeMaTuke U (u3MKe, Koja cy KacHuje y 17.
BEKy JOBeJa JI0 HallpeJoBamba y pa3Bojy COUYMBA U MUKpOCKoma, y 15. u 16. Beky mouume
WHTEPECOBAmkE 3a KOCTH, 3ri000Be, Mumimhe, mUxoB MelycoOHHM OgHOC, Kao U (U3NIKe
BEJIMYMHE KOje OJUTHKYjy HHUXOBO KpETame, OJHOCHO MOYHMIe MOBehaHO WHTEPECOBAmE 3a
OnoMexaHHKy. JenHa o JTMYHOCTH Koja ce y ToMe ucrakia je Jleonapao ma Bunum. OH je
HCIHUTUBAO CTPYKTYpPY M PYHKLHU]y KHUME, a Takole je ¥ MPBU KOjH je MPEeI3HO onmcao ,,S*

rpal)y kmumMeHor cTy0a, Kao ¥ IpUIJbEHOBE U IbUXOBE 3r11000Be (67).

[Tape (pp. Ambroise Paré, 1510-1590) je y 16. Bexky Omo ucrakHyTtu (GpaHIlyCKH
XUPYPT, KOjU j€ CBOjeé MCKYCTBO CTEKA0 TOKOM pPAaTHMX KOH(QIIMKATa KOjU Cy OMIIM 4EeCTH Y
EBpornu y To Bpeme, a Takohe je paamo u 3a kpasba Yapnca IX. ITape je omucao cuHapoMm
(aHTOMCKOI' eCcKTpeMHuTeTa, a Takohe u GonHu nmopeMehaj KOju JaHAc 3HAMO I10]1 HA3UBOM
kay3anruja. Kom marnujenara Koju Cy ycien TpaymMe UMald KOHTPAKTYpy €KCTpEeMUTeTa U
CUMIITOME Kay3airuje, Mel)y kojuma je 6uo u xpasb Yapinc, [lape 6u moHekan moapxao u
npecename HepaBa Kako 0u ce 6oy ennmuHucao. Kako HaBoge TyOc n Koatopu OH je MpPBH
orrcao u Tymop nepudepHor Hepsa. Mako je ucropuja TymMopa nepudepHux HepaBa MpUIHY-

HO JIyTa, MaToJIOMIKK KOHIIENT TYMOpa je Mmoveo /1a ce pa3Buja Tek ox 18. Beka (49).

WuTepecanTHO je na ce y no6a Oromancke BiagaBune, 1505. rogune nojasipyje “cro-
pHO” 11esio oj cTpaHe Typckor aytopa Mopaxuma, mon HazuBoMm Xupypuika uyoa (eHr. Won-
ders of Surgeons / Alaim-1 Cerrahin), y koMe ce HaBOAM Ja je€ TPBY CYTypy HepaBa U3BPIIHUO
jom Xunokpar. Mako npema beneHy u koayTopuMa, KOju y CBOM pajy BpIlie KPaTKy aHAJIU3y
H6paxumMoBoOr /1e1a, MHOTE YHIbEHUIIE MOPajy Ja ce pa3jacHe, CHaXKaH YyTHCAK OCTaBJba MPH-
JMYHO JIeTaJbaH OIUC TOBpPEIE U Jieuema. Y cBoM jaeny, MOpaxum HaBoam na je Xumokpar
HaKOH TOBpPEJIC HOTEe, M3HAJl pEeruje CKOYHOT 3I7100a JeTHOT 0J1 CBOjUX IMallkjeHaTa, U3BPIIUO
CYTypy HepBa y3 momoh Biacu »*eHcke koce. Takohe ce HaBOIU Ja pambCHHUK HHjE XPaMao
HAKOH MOBpEJIEe, ajii Jla C€ HAaKOH oIlepallyje MojaBuia u3paciuHa Ha UCTOM MmecTy. M3mely
OCTaJIoT OCTajy CIIOpHA MUTama, Kako HaBoJie belleH u KoayTopH y CBOjOj aHAIIM3H, J1a JIH je&
XUMOKpaT U3BPIIHO CYTYPY CEH3UTHBHOT HEpBa, HAa MIPUMEP CYpPAHOT, WU TETUBE, 003UPOM
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71a je TepMUH “HEYpPOH’ KOJU MM JIaHAC KOPUCTUMO Y TO BpeMe O3HAauaBao KUy, a Ja JieKapu
BPJIO YECTO HUCY PA3JIMKOBAJIM TETUBE U HEpBE. 3aTUM, J1a JIM je U3paciiiHa Koja ce MojaBuia
Ha TOM MECTy OKMJbaK WIH HeypoM. benen u koayTopu Takohe cymmajy Ja TeKCT KOji HaBO-

i Mopaxum motude u3 go06a Xumnokparta (44).

Y 10 n06a, I'abpujen og Depape (enr. Gabriel of Ferrara, 1543-1627) noctaBsba, Kako
benen u koayTopu TO Ha3uBajy, MOYETKE MOJACPHE KOHIICTIIIH]E€ XHUPYpruje neprudepHux Hepa-
Ba (44). Unejy o cytypu noBpelheHUX HepaBa Kojy je joul y ceaiMoM Beky nmao Ilon Ban Eru-
Ha (enr. Paul von Aegina, 625-690. roaune), rpuku sekap u3 Buzantuje, depapa cripoBoau y
JIeJI0 TIPBO HaJl )KUBOTH-aMa. bHo je mpBuU Koju je 1a0 Mpenu3aH oNuc CyType HEPBHUX OKpa-
jaka mpecedeHor HepBa, Takohe je AeTajbHO OMUCA0 ONPEMY KOjy je KOPUCTHO IPHU ONepaTUB-
HUM 3axBaThMa Ha nepudepHuM HepBuMa. Harmacuo je u BaKHOCT MAEHTU(UKALM]E HEp-
BHUX OKpajaka YHyTap paHe U CXOJIHO TOME OIMCA0 €KCIUIOpalKjy HEPBHUX KpajeBa y OJHO-
Cy Ha OKOJIHA TKUBa. 3aJlarao ce u 3a uMoouIu3anujy nospehenor ekcrpemureta (44, 67-69).

MHoru o1 npuHIHIA Koje je jour depapa MocTaBuo Cy U IaHAC aKTyeTHH.

Ycnen pa3Boja ocTanux Hayka, IPEeBacXOaHO (PU3UKE U XeMHj€ U MPUMEHEHA HEYPO-
¢u3nosnoruja YMHU 3HaTaH Hampenak. /lekapt, Koju je CBoje 3Hame CTHIA0 YaK U Ha MO3To-
BHMa KOj€ je ca MECapCKUX TEe3TH JOHOCHO Kyhu 1a Ou uX mpoydyaBao, TOBOPHO je J1a C€ aHU-
MaJIHU CHHPUT MPHIMKOM KOHTpoJie Tena Kpehe Kpo3 BemuKku Opoj Maiux KaHajla OJJHOCHO
TyOynyca y HepBuMa. Mako cy counBa 3a yBennyaBamwe kopuirhena jomr ox 1300. rogune, a
Tafammy yHanpehenu mukpockonu o 1601. rogune, octaje AucKyTabuiIHO aa mu je Jlekapt
MOTao Ja BUAM HEpPBHE TyOyllyce MJIH je HHXOBO IMOCTOjame MPETIOCTaBKa KOjOM je jauao
cBoje TBpame (42). [Topen Tora, JlekapT je mocTaBUO U KOHIENT pediekca, Hako ra HHje TaKo
Ha3Bao, onucyjyhu cekBeHile gorahaja y K0joj CTUMYJIYC U3 CIIOJHHOT CBETA M3a3WBa HEBOJb-
HO KpeTame OJJHOCHO HEBOJbHY peakliujy Tena. To je y jelHO] O BeroBUX KibUra MpeacTa-
BJBEHO TIO3HATHM LIPTEKOM Ha KOM YOBEK MOBJIAYU HOTy of BaTpe (43). Y To BpeMe joi yBeK
BJIaJla BEpOBAmE Ja € Kpo3 HepBe Kpehe HEemTo MTO je CHUPUTYAITHO W W3a3MBa MHUIIUhHY
koHTpakuujy. Konkpetso je [lekapt cMaTpao /1a mpyIMB aHUMATHOT AyXa KOJU MPOJia3u KPo3
HEepBe JOBOAM A0 MHIIMhHE XunepTpoduje NpuivukoM KoHTpakuuje. Jan CBamepaam (XOu.
Jan Swammerdam, 1637-1680) To onoBpraBa y cBOM €KCIIEPUMEHTY ca IJICTU3MOTrpadoM H
mummhem sxade, 1okaszyjyhu ga cy MpHIMKOM eKCcluTanuje MUIha U HeroBe KOHTPAKIIHje
yHyTap mietuzMorpada, NpoMeHe y 3alipeMUHHU 3allpaBo MUHUMAaHE (42).
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WuTepecanTHo je aa je jom 1669. rogune Puuapa Jloyep (enr. Richard Lower, 1631-
1691) onucao opmupame KBpra KoJ TpayMaTCKH NPECeYeHOI HepBa, alld TO HHUje Ipero-
3HA0 Kao MpoIlec pereHepaiyje Hepra. Tek 1Ba Beka kacHUje, 1881. mkoTcku Xupypr AJek-
caugap Orcron (enr. Alexander Ogston, 1844-1929) o0jaBspyje pax y KOM ONUCYje OTKJIarba-
B HEeypoMa NMPHJINKOM XHPYpPILIKE MHTEpBEHIMje HaJ yJIHapHUM HepBoM (49). Xupypiuike
npolierype Ha nepudepHUM HepBUMa, YIPKOC MOKYIIajuMa MOojerHala, Hajyemhe ce HUCY
pUMemBUBalIe jep cy HQEKIMje Kao 1 O0JIHE HEeypaJTHje joIl YBEK Mpe/cTaBibalie HecaBa-
nuB mpobsieM. Yenrhu XupypIiku 3axBaTH Haj nepudepHUM HEpBHUMA MMOUYUY TEK KaCHHjE Y

19. Beky.

VY 17. Beky ce ca3Hama 0 HEPBHOM CHCTeMYy MHTeH3UBHO mupe. Tomac Buuc, jenan
O]l TIPBUX UCTPAKMBa4ya y aKTHBHOM KOpHIINelky MUKPOCKOTIA HA H3y4YaBamy HEPBHOT CHCTE-
Ma, mokpehe mpojekar y KoMe 3ajeJHO ca EKCIepTHMa aHAaTOMHje M ayTOIICH]e HCIIUTY]e
MO3aK U HepBH cucteM. To 1664. ronune pesyiarupa o0jaBibuBambeM aena Llepebpanrna ana-
momuja (Cerebri anatome) Koje je OOWIOBaJIO BEIMKHM OpojeM HOBHUX HH(OpMaImja oJ
KOJUX Cy C€ MHOT€ CYNpOTCTaBJbajie 3HaWy U3 MPOLUIOCTH, a OKO jeaHe TpehuHe oBor aena
ce O6aBu mepudepHUM HEpBHUM cucTeMoM. O yTHIA]y OBOT JeJla TOBOPHU U TO Ja j& OCTajio
ayTOpPHUTET HapeaHa JBa BeKa, a u3Mel)y ocTasor yBeso je ¥ TEpMUH Heyposoruja (rp. neural-
gia) (43). Yrpkoc mupemy 3Hakba 0 HEPBHOM cHCTeMy M Yy 17. BeKy je BepoBame Ja ce

HEIITO CHUPUTYATHO Kpehe HepBUMa HITH KPO3 FHHX jOII YBEK OMII0 BEOMa aKTYEITHO.

01.01.5. Ilepuox ox 18. Beka 10 1aHac

Penecanca je noHena 3Ha4ajaH HampeaaK Kako y YMETHOCTH TaKO U Yy MHOTUM HayKa-
Ma: METUIMHU, (QU3UIH, XEMHUjU, MAaTeMaTUIM U Tako Aajbe. HampeTkom MemuImHe, HBEeHNX
rpaHa ¥ JUCIHIUIMHA, OMOTYhEHO je MyJNTHAMCIUIUIMHAPHO M3y4YaBamke MHOTHX IMpoliiema,
Mehy kojuma je u mpoOieMaTuka nopeaa nepudepHux HepaBa. YIPKOC TOME HITO 3HAIE O
nepudepHUM HEpBUMa JaTupa jou of qob6a XumokpaTa U OJ] Taaa ce, y3 YCIOHE U HaJloBe,
HUPH U Tpoy0Jbyje, TEK Y OBOM MEPUOIY MOYNEE HErOBO CUCTEMATHYHHU]E MPUKYTIIbAGE,

na Ou MmocaeamuX JeleHr]ja JOCTUTIIO 3HaYajaH OOMM KOjH j€ TEIIKO MPaTUTH.

3HayajaH gonpuHOC y HeypoaHaromuju y 18. Beky npunaga ComepuHry (Hem.
Samuel Thomas von Sommerring, 1755-1830) koju je ca camo 23 roauHe, y OKBUPY CBOT
JTOKTOPCKOT pajia OMIcao OpraHu3alyjy KpaHHjaTHUX HEPaBa, U 3a Pa3iuKy of 7, KOJUKO UX
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je ouno no 'aneny, Comepunr ux knacudukyje Ha 12 (66). Y apyroj nonoBunu 18. Beka
Llon Xanrtep (enr. John Hunter, 1728-1793) u meroB crynent Bunmnam Kpyukimank (er.
William Cruikshank, 1745-1800), cipoBojie eKCliepUMEHTEe Ha CIIOHTAaHOM HEPBOM OIOPAaB-
Ky. Y jeTHOM O]l eKcriepuMeHara Ha TicuMa, KpyuKImank TBpAH 1a je 10 CTIOHTaHe pereHepa-
1Mje Ha AYXXUHHU O]l OKO 2.5 caHTMMeTapa u3Mmel)y HEpBHUX OKpajaka JOILIO Kpo3 camo 15
naHa. 3Hambe Koje JaHac IMOcCeayjeMO UIaK FOBOPH Ja je OBaj mepuoi oA 15 naHa ucysuiie
kpatak (70). Tex kacHmje, mmancku Heypoxucronor Kaxan (mm. Santiago Ramon y Cajal,
1853-1934) nmokasyje na je Op3rHa pacTa akCOHa HAKOH MOBpE/IE HEPBa MPEIUKTAOMIIHA, IO

yci0BOM Jia pa3Mak u3Mely okpajaka noBpehenor Hepsa Huje Benuku (70).

19. Bek mocTaje mpeKpeTHUIa y TpeTUpamy npodiiema mospena nepudepHux Hepana,
pa3BHjajy ce HOBE XUCTOJIOLIKE TEXHUKE KOje OTKpUBaJy (UHY CTPYKTypy TKuBa u hemnuje.
Ayrycrtyc Banep (Augustus Volney Waller, 1816 — 1870) 1850. rogune o06jaBipyje paa y KoM
o0jammaBa jorahaje y HepBy HaKOH MOBpeJIe, KOje laHac 3HaMO Kao BanepoBa nerenepaiyja
(y nutepaTypu ce yecto Moxke Hahu u o Ha3uBoM “‘BanepujanoBa merenepanuja’) (71). On
J€ TpaTHo JienaBama HAKOH Mpecelama TII0copapruHTeaTHOT HEPBa Kabe U OHO IITO j€ OIu-
cao ce JaHac Mperno3Haje Kao JenaBame KO CBUX HEPBHUX Jie3HMja y KOjUMa JI0J1a3u JI0 Tpe-
KHJla UHTETPUTETa aKcoIuiasMe, OWio Ja cy Jie3uje akcoHa HH(pIaMaTOpHE, ayTOUMYHE N
cy MexaHuukor nopekia (71). Jenan ox kypydyaux momenara je u ['ongujes (ut. Camillo Gol-
gi, 1843-1926) nponanazaxk “lLlpue peakuuje” 1873. rogune. 3a pa3nuKy o MPETXOIHUX TIPO-
1eaypa, OBUME ce MOCTU3aJI0 OTKPUBake HEYPOHA Y LIEJOCTH ca HeroBUM HacTtaBuuma. Mako
je y mOoYeTKy CBOT MpoHalla3Ka Mpoluia He3anakeHo, a y nepuoay usmely aBa cBeTcka para
6una 3a0opaBibeHa, ['onujeBa TEXHHUKA je U JaHAC Y yIOTpeOH, KaKo ca ONTUYKUM TaKO U ca
HOBOPA3BHjCHUM EJICKTPOHCKUM MHKpockonuma. “LlpHa peakiuja” je omoryhwmma orpoMan
HampeIaKk Y MUKPOCKOIICKO] aHATOMHJU HEPBOT CUCTEMA U Y HEYPOLMTOIOUIKUM UCTPaKUBa-
wuMa (72). Hanmpenak y HeypoOuonoruju 6uo je mpaheH ¥ HalpeTKOM Yy HEYPOXUPYPIIKOM
TpeTupamy noBpehenux HepaBa. Tux romuna, ormpuiuke oa 1870. o 1890. ce Bpiie npBu
MOKYIIaju Kopulihemwa ayrorpadra, amorpadra, kKao u TyOynanuje y Iujby peKOHCTPYKIIH]e
noBpehennx HepaBa (41). Jeman on THUX TOKyIIaja je W y3UMame CBEKEr XxoMmorpadra ca
amMIyTupaHe Hore, oJ1 cTpane Aptypa Mejo-Pobcona (enr. Arthur Mayo-Robson, 1853-1933)
1889. ronune (70). Ucre roaune, noHmoHCKU xupypr boynbu (enr. Anthony Bowlby, 1855-
1929) o6jaBspyje 3HaUajHY KEHHUTY Y KOjOj TUCKYTYje perapalyjy HepaBa myTeM MpUMapHe
cekyHaapHe cytype. boynbu je Takohe jeman oa mpBHX KOju HarjamraBa aa je GyHKIIHOHATHI
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OIOpaBaK HAaKOH IOBpEJE HepaBa AyroTpajaH, kKao M MOryhHoCT fa 10 onopaBka He Jobe.
OBa ca3Hama Ouita cy oMoryheHa HalpeTKoM aHTHCENTHYKe XHpPYpruje Koja je, 3a pasjiuky
O]l paHHjer nepuoa, cana Beh omoryhasana ja ce XUpypILKe HHTEPBEHIIH]€ BPIIIE ca MAambOM

00ja3uu ox nunpexnuja (70).

Texnuke TyOynauuje cy ce gajbe pazpujaie u'y 20. BeKy, a BelIuKd Opoj ekcriepume-
HaTa ca pa3IMYUTHM MaTepyjairuMa je BpIIeH moceOHo HakoH Jpyror cBerckor pata. Mebhy-
THM, Y CBOjUM TIOYEIIMMa HEpBHA TyOyJalja yciael HeIOBOJbHO ca3Hamba U3 UMYHOIIOTH]E U
HEYPOOHOJIOTHjE KA0 ¥ TEXHUYKUX OTpaHUYCHa, HUJjE MOKUBEIA IUPY KIMHUYKY PUMCHY.
VYnpkoc Tome, METOZle ca HEpBHUM ayTorpaToBUMa OUJIe Cy pelaTUBHO e€(pUKACHE U TUME
guHIIe MeTon u3bopa (73). Hampemak y HeypoOHONOTHjH, MMYHOJOTHJU W IPOHAIa3aK
HOBHUX OMOMarepujaja JONMPHUOHEO j€ /1a HepBHA TyOymaija qaHac oyae ahupMucana MeToaa
3a mpemonrhaBame npasHuHE W3Mel)y HEPBHHX OKpajaka M ca BEJIMKHM H3IIIEJ0M Ja Oyie
jomr yHampeleHa, Majia ce OCHOBHM NPUHLIUIIN HUCY IPOMEHUIIM OJ OHUX KOj€ Cy IMOCTaBUIH
nuonupu te oonactu Hojoep, I'myk u Bannep (Hem. Gustav Adolf Neuber, 1850-1932; The-
mistocles Gluck, 1853-1942; Constant Vanlair, 1839-1914) na kpajy 19. Beka (74). Ilepuon
oceOHO HaKOH J[pyror CBEeTCKOT paTa, yclie/] HalpeTKa Y ca3Hamby O CIIOCOOHOCTH aKCOHA Ka
CTMIOHTAHO] pereHepalyju HaKOH TpayMe, pe3yJITUPao je Ja HeypoOHOJIOIIKa UCTPaKUBaba O
yHanpehemy HEpBHE pereHepaiyje Oyay 3HaTHO yMameHa, YUME C€ YCIIOPHO Pa3BoOj Y OBOj
obmactu. UctpakuBama y apyroj nojopuau 20. Beka yriaBHOM cy Omia mocsehena onrumu-
3allju XUPYPUIKUX TEXHUKA 32 HEPBHY PEKOHCTPYKIIUjY, a 3HA4ajaH JOTPUHOC Y TOM MEPHO-
ny najy Xepoepr Cenon u Cunuu Canpepnena (enr. Herbert Seddon, 1903-1977; Sydney
Sunderland, 1910-1993) (41). ITouetkom [lpyror cBetrckor pata, Cenon kinapudukyje mnaro-
JIOTHjy HEPBHUX TOBpEa U BPIIU KiIacu(UKalMjy HEPBHHUX MOBpE/Ia HA TPU CTereHa. Tokom
U HakoH [Ipyror cBeTckor para ayctpaiujcku anatoM, CaHIepieHIl, UIMao je MPIIUKY Ja
Jiedd BeNUKH Opoj MairjeHata ca nospefama nepudepHux Hepasa. OH je Takolhe Bpmno Kia-
cuduKanujy HEpBHUX MOBpe/a, OBOT MyTa Ha IET CTeneHa TexuHe nospenae (49). Jenan on
HErOBHUX HajBEehHX JOMPHHOCA je ONMKC YHYTpaIlke Tornorpaduje nepudepHux HepaBa u mpe-
nmo3HaBame Ja Mel)ycoOHu onHOC GyHUKYyIyca KOju WHepBuIly oapehene mumuhe unu aep-
MaTOME MOJKE BapupaTd Ha pa3iuuuTuM HuBouMa Hepsa (70). Ha moamsame cBecT 0 TOME
7la je HepBHA pereHepalyja jou yBeK JajeKo o] ONTHMaJHe U 1a jy je Moryhe yHampeIuTH

yTU4y 0a3uyHa UCTPaXKMBakha M HCTPAKHUBAKHA Y 00JIaCTH HEYPOOHOIIOTH]E, IIITO j& OBY TPaHy
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MEANIHNHE OIICT BpaTUJIO HA CTa3dy MYJITUAUCHUIUIMHAPDHUX HCTPAXUBAHA. IToceban AOIIpu-

HOCc ToMme n1ao je Jlynnoopr (41, 75, 76).

Cmuka 01.01-1: OmepatuBHU MHKpO-
CKOI M HMHCTPYMEHTapHjyM KOjH ce
KOpHCTE Yy CaBPEMEHO] XHUPYPTHjH
nepudepHrux HepaBa

(Dotorpaduje MCTpaKWBAYUKOT THMaA
npod. np Pacymuha, aytop ¢ortorpa-
¢uja Bragumup ITy3osuh)

Kao mrTo je u mepuos peHecance ca HalpeTKoM y 0apyTHOM OPYKjy JOBEO 10 TEKUX
U KOIUTMKOBaHMjUX TOBpeaa, Tako je u 20. BeK ca JiBa CBETCKa paTa, IPUMEHOM J10CTa Pa3BU-
jeHujer opyxja, Op>Kux U yOOJUTHJHX MPOjEKTUIIA, BEIMKOT Opoja reiepa MOpeKiIoM of eKc-
IUTO3MBHUX HAalpaBsa, OBEO J0 OTPOMHOT Opoja mamujeHara ca MOBpeAaMa €KCTPEMHTETa,
Mehy kojuma je Ouo octa BUX ca noBpeaaMa nepudepnux Hepasa. [lepuox IIpBor cBet-
CKOT' paTa OJJMKOBAH je BeIUKUM OpojeM MH(eKuMja HaKOH MOBpesa eKCTPEMHUTETa, JIOK je
TOKOM J[pyror cBeTCKOr para yclie]] IpUMEHEe MEeHUIWINHA Ta] MPo0JeM YCIeIIHHje peria-
BaH. 3Ha4ajaH JONMPUHOC y eBallyanuju (PYHKIIMOHAIHOT OMOpaBKa J1ao je bputancku memn-
IIMHCKU NCTPaKUBAUKHU caBeT, 4nju je KomureT 3a HepBHE moBpee TOKOM J[pyror cBeTckor
parta u3gao myOJUKaIHjy ca aTjiacoM KOjH MpHKa3yje Kako TECTUPATH KJby4dHe Mullinhe nuHep-
BHCaHE INIABHUM HEPBHUMA, JHjarpaMe MOTOPHE M CEH30pHE AUCTpUOYIHje HepaBa, Kao U CKa-

JIy 32 KBAaHTUTATHUBHY OllEHy MHIUNHE CHare, Koja je u nqanac y yrnorpeou (70, 77, 78).

JletasbaH npukas UCTOPHjCKUX Aorahaja Koju cy JOBEIM 0 JaHALIeT state of the art
3HamA j€ CJIIOKEHO MPEICTABUTH, IOCEOHO jep ce KOIUUMHA HHpOopMaluja panuaHo yBehasa-
Ja ca mpuOIIDKaBameM caJallmbeM BpeMeHy. Mako je mo3Hato aa cy enoxainHa oTkpuha per-
Ka ¥ J1a Ce JO HOBUX Ca3Hama J0JIa3u Hajuenmhe CKynoM ,,MamuX " HAyYHHX Ca3Hamba, y OBOM
IIOTJIaBJbYy Cy MIAK IMOMEHYTa UMEHa M aorahaju Koja cy Kpo3 UCTOPHUjy HANpaBWIN KJby4YHE

MIOMaKe y OBOj 00JIacTH.
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01.02. EnmaeMmosioruja nospena neprupepHux HepaBa ropmbUX eKCTpeMuTeTa

bes 063upa Ha nyry BCTOpH]y Jieuermha noBpeaa nepudepHux HepaBa, KOjOM ce UHTEH-
3MBHO 3aHMMao jorr ["aneH y 2. BeKy HOBE epe, U Ha BEJIMKU BUIIEBEKOBHU HAIPEAK y OJHO-
Cy Ha CBOje MOYEeTKe, YHjU Cy KIbYUYHH MOMEHTHU MPUKA3aHU y IPETXOJHOM IOTJIaBIbY, Tpay-
MaTcke noBpeje nepudepHUX HepaBa U y JaHAlIbE BpeMe NpPeICTaBibajy 3HauajaH Y3pOK
MopOuautera u nucabmnuteta (79, 80). I[IpemMa mpeTXOAHUM HCTpaXKUBAambHMa, MPOIEHAT
marjeHara ca noppeaama nepudepHux Hepasa je Manu u u3Hocu 1-3% ocoba ca moBpemama
eKCTpEMHUTETa MPUMJBEHUX Y IIEHTPE 3a MpUMapHO 30pumaBame Tpayma (79, 81, 82), a yko-
JUKO Cy Ty YKJby4eHE MOBpeae OpaxujamHOr IUJIEKCyca M HEPBHUX KOPEHOBA Taj MPOIIEHAT

Moske pactu 10 5% (80, 81).

Masu mporieHar noBpeza nepupepHux Hepasa je BEpOBATHO MOBE3aH Ca YHHEHUIIOM
Ja 10 UCTUX Hajuenrhe 10J1a3u HAaKOH 030MJbHUjUX Tpayma (79). Mehytum, murepaTypa Tako-
he mokasyje ma moTeHuuMjaNHEe MoBpeae nepudepHUx HepaBa He Tpeba 3aHEMAapUTH HU KOJ
Mame 030upHuX moBpena (82, 83). Benuka Behuna 06jaBibeHUX pajoBa, Mely marujeHTumMa
ca moBpezaMa neprudepHUX HepaBa MpHKa3yje MYIIKH IO Kao BUIIECTPYKO JOMWUHAHTAH Y
OJIHOCY Ha >KEHCKH, BPJIO YeCTO y oAHOCY of mpubmmkHo 70-80% Ha npema mpubmmknao 20-
30% (81, 82, 84-87). Hajuemrhu y3poru nospeaa nepudepHux Hepasa cy caobpahajHe Hecpe-
he, mocekoTHHE HACTalle PYKOBAamHEM OIITPUM MPEAMETUMA, UHIYCTpHjcKe Hecpehe u moBpe-
7€ Ha pajy, 3aTUM IOBpEAE OJf CTpaHe MpPOjeKTHA, eKCIUIO3UBHUX HAalpaBa W BaTPEHOT
opyXja Kao W TMajJ0BH, JIOK jaTporeHH (hakTopu Kao y3pouH IoBpeda mnepudepHux Hepara
JI0CTa Bapupajy, a Hajuemhu cy Koa opronenckux npouenypa (80-82, 84, 85, 87). Jarporene
noBpee nepudepHux HepaBa Cy Hejuenthe Ha JOBUM €KCTPEMHUTETHMA, TOCEOHO Y 3eMJbaMa
y pa3Bojy (85). Ocum mTo cy noBpene nepudepHUX HepaBa 3HATHO BHIIE 3aCTyIJbeHE Mel)y
MYIIIKOM TIOITYJIAIjOM, KapaKTepPUCTUYHO j€ U TO J1a UX Hajuenthe 3a100ujajy Maaau U paj-
HO crocoOHU Mymikapuu. Bemuku je Opoj pamoBa koju mpukasyje Aa je HajBehu MmporeHT
noBpehernx mmahu ox 50 rogunHa, a ga je mpocek roguHa m3mehy 30 u 35 (79, 84, 85, 87).
Takohe, pagoBu koju Cy ce OaBHJIM TpaymMama yOIIIITE, UCTE OMHCY]Yy Kao ,,KapaKTEPHUCTUKE
MITAUX “, KOJI KOJHX OHE TPEICTaBJbajy INIABHU Y3POK KaKO MHBAIHMIUTETA TAKO U CMPTHOCTH
(88). Yomure, Tpayme nepudepHrUx HEpaBa ce jako PETKO jaBjbajy KOJI MalldjeHaTa CTapujux

on 70 ronuna (85).
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HcTopujcku riiefjaHo, HajBUIIE Ca3Hama O MoBpeAaMa nepudepHUx HepaBa CTEYCHO
je ToKoM paToBa, moce6Ho TokoM Jlpyror ceerckor pata (79). [Ipema ycinoBuma nmoj Kojuma
Cy ManujeHTy nmoBpehuBanu, Bapupajy u eTuosiomku ¢pakropu. JJok cy TOKOM meproia Mupa
TJIaBHU y3polM MoBpena nepudepHux HepaBa caoOpahajue Hecpehe, MOCEKOTHHE OIMITPUM
npeaMeTHMa M OCTalu Beh HaBeeH!, TOKOM paToBa Cy TO MOBPEJe HacTale O]l Pa3HUX BPCTa
MPOjeKTHUIIa U eKCIUIO3MBHUX HaIpaBa, Koje ca coOOOM yrilaBHOM Hoce U Behu cTemneH apyrux,
yapyxenux nospena (70). Ilopex ernonmomkux Bapujaiyja y OJHOCY Ha MHUpPHE U paTHE
yCJIOBE, TPETXO/IHA MCTpaKWBama IMOKa3yjy Jla MOCTOje W pasiuke y oapeheHum etwoo-
IIKUM (paKTOpHUMa y OJIHOCY Ha €KOHOMCKY Pa3BHjEHOCT 3eMJbE, Ka0 U Y OJIHOCY Ha KYJITYpO-

nomike paznuke (82, 85, 89).

VYrnaBHoMm je HajBehu mpoueHaT nospena nepudepHux HepaBa Mel)y manujeHTUMA
KOJU MMajy BUIIECTPYKE MPEIOMe eKCTPEMUTETa, OAHOCHO KOJUMA j& eKCTPEMUTET CMpPIIKaH
WM 3THEYCH MOJ] yTHIlajeM crojbHuX cuna (79, 81), a Behuna noBpelheHux Hepasa Cy mepu-
¢bepHux HEepBU ropmux excrpemurera (87). ['enepanHo, noBpene nepudepHux HepaBa Mo
YTHUIIajeéM CHOJbHUX CHJla MOTY HACTaTH MPUTHUCKOM MJIM yAApLEM O CTpaHe TyNHX Mpeame-
Ta, Kaja je morpedHa 3HaTHO Beha cuia ma Ou 10 MOBpe/e OILIO, UTH TTEHETPAIIUjOM OHO-
CHO MOCEKOTHHAMa O] CTpaHe OIITPUX MpPEeMEeTa, IPU YeMy 3HATHO Mama CHUjia MOXe y3po-
KOBaTH MOBpPEly WU npecename Hepa (84). [lopen Tora, MexaHu3aM MoBpeie Moxe OUTH 1
UCTE3ame, KOje je YecTO KO/ MHIyCTPHjCKHUX TOBpeIa Kaaa MalliHa TIOBYYe PYKY, MPHITUKOM
M3BJIaYeHka nmoBpeheHnx u3 jame, KOJ MajoBa ca yJaapiieM Ha TOplkbYy CTpaHy paMmeHa IITOo je
Hajuemrhe KoJ maga ca Moropa. llpeMa mpeTXOgHUM HCTpakMBamkUMa, TMOBpEAE HacTale
TYyIUM TpeAMeTUMa Cy YIJIaBHOM MoBpeje Beher cremeHa y OAHOCY Ha IMOBpEJE HacTale
OLITPUM TpenMeTrMa. HepeTko cy W yapykeHe ca APYruM TeXHM MOBpenaMa, Hajuemihe

dbpakrypama u nucinokanujama (90).

RanoBu onpehennx pedepeHTHUX IEHTapa MOTY MOKa3UBaTH JOMUHAIM]y ofpehene
y3pacTHe Tpyle Wi JOMUHANN]y Y YYecTaloCTH MoBpenae oapeheHor HepBa, mTo HE MoOpa
OWTH OTJIeJ]alio OMIITE CIIMKE 3aCTyINJbEHOCTH MoBpesa nepudepHux Hepara. Y paxy MekA-
JHCTepa U KoJIera, y KOM Cy aHaJM3UpaHe IMoBpeae nepuepHux HepaBa rOpHUX eKCTPEMH-
TeTa, Hajuenthe noBpehuBaHu HepB je qUruTaNHU HepB. [lanujeHTn ogabpanu 3a OBy CTyAM]Y
Owiu Cy TaIlMjeHTH ca ofieJberha 3a Xupyprujy make (91). Mnak, pesynarata Ipyrux uUCTpa-
KHBama Ce CIaXy Ja je Beha ydectanocT moBpena nepudepHix HepaBa TOPHUX eKCTPEMHUTE-
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Ta y ogHOCy Ha aomwe (82, 85). Kao Hajuemhe nmoBpehBaHu HEPBH YTIaBHOM Cy MpPHUKa3HBa-

HU YJIHApHU, MeUjallHu 1 pagujansu (81, 82).

AnatoMcka rpaha pyke M MOJ0Xaj HEpaBa y HCTO] YTUUYy Ha PU3UK O]l HHXOBOT
noBpehuBama. CyrnephuiinjaiHy MOJI0Ka] YIHAPHOT U MEIUjaJTHOT HEPBA y TIpeIeNy JIaKTa 1
3ri06a pydja nmosehasa omacHOCT 01 BUXOBOT MOBpehuBamba MPUIMKOM HECTIPETHOT PyKOBa-
Ha OIITPHUM IMPEAMETHMA, a YCJIe] aHATOMCKe OJMCKOCTH y TpeJelny 3riioda pydja HEpPEeTKO
ce jaBJbajy Kako mHX0Be MehycoOHe yapykeHe MOBpeie, TaKO U yAPYKEHE MOBpPEIe OKOJ-
HUX TKHBA, TIOMYT TETHUBA M KPBHUX cyzaoBa (92). [Tomoxkaj paaujamHOr HEpBa y3 HalUTAKaTHY
KOCT JIOBOJM JI0 MOTYRHOCTH HEroBe IMOBpee NpWIMKOM (paktype pamenune (93, 94).
[IperxoaHa ucTpaxxuBama MOKa3yjy /a cy MoBpeae NeprudepHux HepaBa 4ecTo yApPY>KEHe ca
IpyTUM TIOBpeaaMa, TOIMyT Jalepanyja MeKHX TKHBa, NOBpela KPBHHUX CYAOBa, (ppakrtypa
IYTHX KOCTH]JY, @ HEPETKO Cy YAPYKEHE U ca moBpeaama riase (87). Y apyxeHe noBpeie KpB-
HUX CyZI0Ba MOT'Y OMTH M3y3€THO KPUTHUYHE U OINACHE IO >KUBOT, HAKO CY pe3yJITaTH UCTpa-
KHMBamba 0 IbUXOBOM YTHUIIAjy Ha ONOpaBaK (PyHKIMOHAIHUX CIIOCOOHOCTHU pyKe onpeynH (95-
99). KoMIIIeKCHOCT yapy KEHUX MOBPEAa, Koja Kao MOCIASAUILYy UMa WIH AyTy UMOOMIN3AIH-
Jy eKCTpeMHTeTa ycies MOBpela MEKUX TKUBa W/Wiau (pakTypa KOCTH]Y, WM HEMOTYhHOCT
CBECHE KOMYHHMKallMje MalujeHTa Yycie[ IMOBpeda IJlaBe W Mo3ra, Hajuemrhe pe3yntupa
KalllkbeheM y AMjarHOCTHIIM MOBpeaa Mepru(epHIX HepaBa Koje U MOpes Tora Majy Heu3Be-

CTaH UCXOJ JICUCHA.

[Tocneaua HEpBHUX MOBpeaa MOXe OUTH M HEyponaTcku 001, TepHHUCAH Kao ,,00I1
KOjU ce jaBJjba Kao AMPEKTHA IMOCIenuIa Jie3uje uiu O0JIeCTH Koja je MOrouiia COMaTOCEH-
3opau cucreM™ (87, 100). Ilpema mpeTxoAHMM HCTpakUBambMMa MPOLEHAT HEYPONATCKOT
6o1a ce jaBipa y 35 1o 95% noBpena nepudepHux HepBHUX cTpyKTypa (87, 101-103). Hypo-
naTcky 00J1 mopes Kako MOTOPOHOT TaKO U CEH30PHOT JHCA0OMINTETa 3HaYajHO YTHYE Ha KBa-

JIMTET J)KUBOTA U J1aJby (DYHKIIMOHAIHY CIIOCOOHOCT Y CBaKOJHEBHOM >KUBOTY.

CHWXEH KBaJIMTET )KUBOTA, yMamkEHa pajJiHa CIOCOOHOCT, IMPOMEHA PaJHOT MECTa HIIH
ryOMTaK rmociia npejcTaBibajy ajbe mpodiieMe naiujeHaTa ca noppeaama nepudepHux Hepa-
Ba TOPHUX EKCTpeMUTETa. EKOHOMCKH Ha MPBOM MECTY TpII€ MAIlUjeHTH, ’bUXOBE MOPOIUILIS
U ONIMKIbH, a yMamkbeHa pajHa CIIOCOOHOCT WIIM TIOTIYHA paJiHa HECTIOCOOHOCT OBHX Iallyje-
HaTa Takole MMa M HeTaTHBaH €KOHOMCKH yTHIIA) Ha 1eny 3ajeanuiry (87).
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01.03. AmnaroMuja nepudepHOr HEPBHOI CHCTEMA rOPHUX eKCTPEMHUTETA

01.03.1. YBona

JletajbHO TO3HaBame rpahe mepudepHUx HepaBa, 3aTUM aHATOMHje OpaxujaaHOT
IUIEKCYyca, HEroBUX OOYHUX M 3aBpUIHMX I'paHa, Kao U MO3HaBambe MUIIMha U JepMaToMa
KOj€ MHEPBUILY O IPECYAHOT je 3Hauaja y Mpolecy AUjarHOCTHKE U JieUeha MoBpea nepu-
(dbepHHX HepaBa, Kao U 3a pa3yMeBamke KOHAYHOT MCXO0/a JICUeHha OBOT, jOI YBEK M3a30BHOT
npobnema. M3 THX pasnora, uJb OBOT OTJIABJbA j€ JIa TOPE TIOMEHYTE CTPYKTYpPE IOjaCHH H
TUME OMOTYhu IPHUCTYI MPOOIEMaTUIIH TTOBpea epruepHIX HEpaBa Kao M pa3yMeBamkEe OBE

JOKTOPCKE I[HcepTaque, BCHOT IMPECAMCETA UCTPpAKHBakba U PE3yJITaTa.

01.03.2. IlepudepHu HepBHU

HepBu npescraBipajy KOMIDIEKCHE OpraHe KOju JOCEXY O CKOPO CBHX JEJIOBA Tela,
npy>kajyhu MOTOpHY W/WJIM CEH30pHY MHEPBAIlMjy TKUBUMA U opraHuMa. Hakon cBor moia-
cka m3 [{HC mpema nokanuju HacTaHKa MOTY Ce IOJICJIMTH Ha KpaHujainHe u knumeHe. (104).
Ca u3y3eTKOM ONTHUYKOT HepBa KOjU MpeACTaBJba LIEHTPAIHO HEPBHO TKUBO, HEPBHU CE€ CaCTO-
je ox akcoHa, llIBanoBuX henuja u eHIOHEYpPUjATHUX KOMIIOHEHTH YMOTAaHUX Yy TEpUHEYpH-
JyMm unnehu gacuukynyce. @acuukyinyc cy Mel)ycoOHO MOBe3aHU eNUHEypUjaTHUM TKUBOM,
yrHehn HepB Koju mopes Tora pacrojiake W KpBHUM M JMMHHM cynoBuMa. OBakBa rpaha
nepudepHuX HepaBa, y3 olpeleHe Bapujalyje y TUILy HEPBHUX BJIakaHa M Opojy (acuukyiy-

ca, je yBEK pellaTUBHO HUCTa y CBUM jenoBuMa tena (105, 106).

[Topen mozxene Ha OCHOBY JIOKaIlMje HacTaHKa, eprudepHH HEPBU CE MOTY MOACITUTH
Uy OZHOCY Ha THIl JOMUHATHUX BJIaKaHA O]l KOJUX Cy CAYMEbEHU, U TO Ha: YUCTO CEH30pHE U
9ICTO MOTOPHE HEpBE, Ka0 M Ha OHE uHjy rpal)y OJUIMKYjy M CEH30pHa U MOTOPHA HEpBHA
BiakHa (104). Tena MoTopHHX HEpBHMX henuja Cy cMelITeHa y IPEeIHhUM POroBUMa KUUMEHE
MOXKJIMHE, JOK HHUXOBU aKCOHU 3aBplIaBajy YHyTap MHUIIKha KOje HHEPBUIY. 3a Pa3iauKy O]l
BUX, TeJla CECH30PHUX HEPBHUX heiMja cy JouupaHa y JOP3alHUM HEpBHUM TaHIIMjaMa (eHr.
dorsal root ganglions). AKCOHU CEH30pHHX HEpBHUX henuja, y OBOM ciydajy ACHIPOAKCOHH,
3aBpIlaBajy YHyTap KOXe, 3rJI000Ba na U Muminha, y BUAY CIEHUjATHAX PEIenTopa UiIu CJI0-
O0omuux HepBHUX 3aBpmietaka (107, 108). Ycnen pasnuuurtor Opoja daciukyiayca yYHyTap
nepuepHuX HepaBa, UCTH Ce MOTY MOJETUTH U Ha: MOHO(ACIHMKYJIapHE — HEpBE KOjU Ce

cactoje u3 jeqHor (acuukymnyca, onurodaciuKyiapHe — HEpBe KOjU Ce cacToje U3 HEKOJIUKO

33



daciukynyca u nonudacuKyiapHe — HEpBE KOju ce cacTtoje u3 Beher O6poja dacuukyityca

(Cnuka 01.03-1) (109).

Crnmxka 01.03-1: OcHoBHHE THIIOBH (haciu-
KynapHe Tpale:

A — MonodacmukynapHa rpaha

b — Onmurodacnukynapaa rpaha

B — INomugacuukynapua rpaha ca rpym-
HHUM pPacropeiom

I' — Tonugacuukynapua rpaha ca audy-
3HUM PacropesioM

(Jbybaznomhy mpod. ap Camapumha u
capagauka; Camapymh u np, /logpede u
obomerpa nepugepuux Hepasa, 1998)

01.03.2.1. Mopdosomxka rpaha nepudepHux HepaBa

MHUKpOCKOICKa (YyHKLIMOHATHA jeUHHIA MeprU(pepHOr HEPBHOI CUCTEMa j€ HEPBHO
BJIAKHO, KOj€ C€ cacToju oj akcoHa u yapykeHux llIBanoBux hemuja (110). Kako je y rpahu
nepuepHUX HepaBa UJBHU OpTaH JaJeKo o] Teia hemnmje, akcoHu ¢y Mel)ycoOHO M30I0Ba-
HY, YIIAKOBAaHU 3a]€/IHO y CHOIMOBE U 3alITUNEHM ca TPH CJI0j€BUTA BE3UBHA TKUBA — CHJIOHEY-

pHjyM, nepuHeypujyM u enuneypujym (Cnuka 01.03-2) (111).

Be3uBHU oMOTa4 KOjU ce HaJIa3M ca CIOJbHE CTpaHe HEpPBa je CIMUHEYPHjYM, a KaKo je
HepB rpaleH u3 pazauuuTor Opoja (acuukyyca, CBakd O]l lbUX j€ OKPY)KEH BE3UBHUM OMO-
TayeM Ha3BaHMM NEpUHEYpUjyM. YHyTap (acuukyiyca mopelx akcoHa Takole ce Hajas3u u
BE3MBHO TKMBO — eHJIoHeypHujyM (112). Be3uBHa TkuBa uMajy BeomMa BaXkKHY YJIOTY Kako y
rpahu Tako u y QyHKIUjU niepudepHUX HepaBa U O CBAKOM OJ1 bUX he BHIE peun OUTH Y

AaJbE€M TCEKCTY OBOT IIOTJIaBJba.
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Cnuka 01.03-2: [Ilema rpale nepugepHor HepBa:
A — AnBeHTHIIH]a

b — EnudacuykynapHu enuHeypHjym

B — HHTepdacuukynapHu enuHeyprjyM

I' — Iepuneypujym

J — dacuukymnycu

(Jbybaznourhy mpo¢. ap Camapnuha u capagau-
ka; Camapumh um ocramm, [logpede u obomerva
nepugheprux nepasa, 1998)

dacnukynapHa rpaha OpaxujanHor MIeKCyca U yormTe nepudepHux HepaBa ce Memba
CBOJUM TOKOM O] KHUMEHE MOXIHWHE JI0 CBOjUX 3aBpiueTaka. KHWdMeHn HepBU HAKOH HAITy-
mTamka UHTEPBEPTEOPAIHUX OTBOpa Cy Hajuenthe MoHo]acIUKyIapHEe WIH OJUTO(PaCIUKY-
napHe rpahe ca Manum npoueHTtoMm enuHeypujyma (113). Ca cBOjUM TUCTATHUM KPETamEM,
yHyTap OpaxujajHor IIeKCyca, GacuKyIycH ce neie u MmehycoOHO KOMOHHYjy IITO pe3yi-
THpa MOPACTOM HBHUXOBOT Opoja, Tako Ja mpuMapHa crabna (Jat. trunci plexus, eHr. trunks)
nMajy HemTo Behm a cekyHmapHa ctabma (mat. fasciculi plexus, enr. cords) HajBehu Opoj
¢dacuukymyca (114). Y cBoM gasbeM TOKy rpaHama, pacuukynycu OMBajy JTOMUHAHTHO cacTa-
BJbEHH OJ] MOTOPHHUX OJTHOCHO CEH30PHHUX aKCOHA Y 3aBHCHOCTH O]] CBOj€ LMJbHE JIECTHHAIH-

je (114).

bpoj u opranuzanmja paciukyiayca yHyTap HepBa ce pa3jiiKyje TOKOM TY>KHHE HEpBa,
u3Mel)y HepaBa, o1 ocobe 10 ocobe, Kao U u3Mel)y JeBe U JecHe cTpaHe ucte ocode. Ycien
MehycoOHOT crajajamba U rpaHama Gaciukyiryca, Moxke ce pehu na je mHTpaneypanna rpaha
miekcudopmua (Crnuka 01.03-3) (106). Ilopen mnexkcudopmHe, WHTpaHypaidHa rpaha y
HEKHUM JIeJIOBUMa MoOke OUTH KabjacTor kKapakTepa, oJHOCHO 0e3 melycoOHe MHTepakiivje
¢dacuukytyca mro je Hajuemhe KapaKTepHCTUKA TUCTAJIHMUX JEJOBa Nepu(epHUX HepaBa
(110). O u3y3eTHOT MPAKTUYHOT 3HAYAja j€ Ja TI0jeJMHU HePBH Ha oJipeh)eHuM CBOjUM Jeso-
BUMa MOry OuTH MoHO(acuukynapHe rpahe, mro je Hajuemnihe ciayyaj IpUIMKOM Ipejacka
MPEKO KOIITAaHMX IMOBPIIMHA — YJIHAPHH HEPB Ha MPEJIACKy MPEKO CMUTPOXJICaPHO-0JICKpa-

HOHCKOI' KaHalia, paI[I/IjaJ'IHI/I HCPB Ca 3aAWkC CTPAHC paMCHUIIC, aKCUJIAPHU HCPB TOKOM IIPC-
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BOja OKO BpaTa paMCHHUIC U TaKO OaJbC. HepBI/I Cy Ha OBUM JCJI0OBUMA U3Y3C€THO IMOJJIOKHU
noBpcaama, IITo Mopa outu Y3€TO Yy 0631/Ip n oA CTPAHC aHCCTC3UOJIOra TOKOM XUPYPIIKUX

unTepsennuja (106).

Cnnka 01.03-3: daciukynapHa riekcycHa ¢popmariyja nepudepHor HepBa

(Jby6aznomthy nmpod. np Camapuuha u capanuuka; Camapuuh u ap, [lospe-
de u 0bomera nepugpeprux Hepasa, 1998)

01.03.2.2. Akcon

AKcoH 3ajenHo ca npumnaaajyhum [lIBanoBuM henujama dynHM HEPBHO BIAKHO, KOj€ je
OCHOBHA (PYHKLIMOHAJHA jenuHUIa nepudepHor Hepsa. [lopen Beher Opoja monaena HEpBHUX
BJaKaHa, 0a3upaHUX Ha Op3WHU KOHIYKIMje, QYHKIHMjH W IPYrHMM IapaMeTpuma, HepBHA
BJIaKHA C€ MOT'Y IIOJIEJIUTH U Ha OCHOBY TOTa J1a JIM ¢y MHjelrnHu3oBaHa wid He (104). YuyTtap
€HJOHEYpHjyMa, CBH aKCOHHM Cy MHTHUMHO TloBe3aHm ca IlIBanoBum henmjama, xoje cy oOMo-
TaHe OKO WUX. MHjeIHH, KO MHUjeTMHU30BAaHUX HEPBHUX BllakaHa je (OpMHpaH OJ CTpaHe
iazma MmeMmOpane [1IBanoBux henuja koja je BUIIECTPYKO 0OMOTaHa OKO aKCOHA, Tako (op-
mupajyhu uHtepHonoBe. Kox HeMHjeTMHM30BaHUX HEPBHUX BIIaKaHA, aKCOHU Cy OOMOTaHU
[MTOILUTa3MOM U 11azMa MemOpanom llIBanoBux henuja, anu HemMajy BUIIECTPYKO 0OMOTaBa-

e 0] cTpaHe Ta3ma memOpane [lIBanoBux henuja (111).
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On cBor nosiacka U3 KMUMe Ma J0 3aBpIIHOT OpraHa KOju MHEpBUILLYy, aKCOHU HE Ipa-
Te jeIMHCTBEHM Kypc KpeTama Beh mpenase u3 ¢aciukyiayca y Gacuukyiyc yHyTap KOjux cy

rpynucanu (106, 111).

01.03.2.3. MujeJnHU30BaHA HEPBHA BJIAKHA

MujenuH130BaHa HEPBHA BJIaKHA CE CacToje OJ1 jeIHOT aKCOHa, Koju je oomoTaH I1IBa-
HoBuM henujama. MemOpana IlIBanoBe henuje BumecTpyko oOMoTaBa akcoH ¢opmupajyhu
MyJITWIaMUHApHU MUjenuHCKU oMoTad (104). [leo akcoHa koju je oomoraH jenHom llIBaHo-
BoM henujoM neduHuIIE ce Kao MHTEPHOX, JOK Ce€ MpocTop u3Mel)y MHTEpHOmOBa Ha3uBa
PanBueoB 4Bop, ogHOCHO PaHBHEOB HOJI, y 4acT cBOM npoHanazauy (¢pp. Louis-Antoine Ran-
vier, 1835-1922) (115, 116). Ca dbyHKIIMOHATHOT acTiekTa PaHBHEOBU YBOPOBH CY O] U3Y3€T-

HOT 3Hayaja jep MHUIMPAJy U [porarupajy akquonu norenuujai (109).

Cnwuka 01.03-4: MujenrHHU30BaHO HEPBHO
BJIaKHO

AKCOH

MujenuHCKH OMOTaY

Jenpo IlIBanoBe henuje

PanBueoB uBop
lImuaT-JlanTepManoBa HHLIIU3YpA

SRR T e

IIpcTonuku nponyxenu

(Jby6azuomrhy npo¢. np Poranosuha; Pora-

noswuh, Iloepede nepueprux nepasa, 1997)

Waxo nujamerap akcoHa HUje jenuHH ¢axTtop, y Behunu ciydajeBa y oksupy [THC cy
MU]EITMHU30BAHN caMO akcoHH Je0spu o 1.5 um (104), a BUXOB AMjamMeTap 4eCTO HJIE H JI0
14 um (110), nox mHTEepHOMamHA ayxuHA Bapupa ox 150 mo 1500 um wu Bpyo decto je y
Kopeiauuju ca qujamerpoM akcona (104). ¥V ogHocy Ha HeMUjeTMHU30BaHAa, MU]E€JIMHU30BaHa
HEpBHA BJIAaKHA 3HATHO OpyKe MpoIarupajy HepBHE CUTHaJIE, U3 pasjiora ITO aKIIMOHU OTEH-

[{jai y calyTaTOPHUM KOHAYKIHjamMa cKade oJ] jeHoT 10 apyror PanBueoBor uBopa (108).

01.03.2.4. HemujeqMHU30BaHA HEPBHA BJIAKHA
3a pa3nuKy O MUjeJIMHU30BAaHMX HEPBHUX BlakaHa, rie jenna llIsanoma henuja
oOMOTaBa [0 jeTHOT aKCOHA, KOJ| HEMHjeIMHH30BaHMX HEPBHUX BiakaHa jeqHa llIBaHoBa

henmmja oOMoTaBa cerMeHT BuIlle rpynucanux akcoHa (104). I'pyna akcoHa u lMMa acolmpa-
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Ha [IIBaHoBa henuja Ha3uBa ce PemakoB cHom, y 4act nmpoHana3auy PoOepry Pemaky (eHr.
Robert Remak, 1815-1865) koju ra je omucao (117, 118). Aujamerap HeMujeTMHH30BAHUX
BJaKaHa je y BehuHM ciydajeBa Mamu o1 MHjenuHH30BaHuX U Kpehe ce ox 0.15 ma mo 2 a

Hekaa u 3 um (104, 110).

KoHayKTHBHOCT HEMHjEIMHU30BaHUX HEPBHUX BIIAKaHA je JOCTa Mama Y OJHOCY Ha
MujenrHn30Bana, U u3HocH 0.5-4.0 m/s. Pa3ior oBome je mTo HeToCTaTak MHjEITHHCKOT OMO-
Taya oHeMoryhaBa KpeTame UMITyJICa O] JETHOT 10 Ipyror PaHBHEOBOT YBOpa, KOje j€ A0CTa
opxxe. Kox mop3aiHMX KMYMEHUX HEPBHHX KOPEHOBAa M KOJI HEpaBa KOjU WHEPBUIILY KOXKY,
0KO 75% akcoHa je HeMH]eTUHU30BaHO, JOK je KOJ BEHTPAIIHUX KMUMEHUX HEPBHUX KOPEHO-
Ba M KOJ HEpaBa Koju M1y Ka Mumnhuma HemujenuHu3zoBaHo oko 50%, ogHocHO okxo 30%

akcoHa (104).

01.03.2.5. MoTopHa 1 CeH30pPHA HEPBHA BJIAKHA

[Topen anaroMcke mojene HAa MUjEIMHU30BaHAa M HEMH]jEIMHU30BaHA HEPBHA BIIAKHA,
qije pa3IndUTe aHATOMCKE KapaKTePUCTUKE YTUYY U HA paznuuTe (PyHKIIMOHAIHE KapaKTe-
PUCTHKE OBHMX BJIaKaHa, BJIaKHA Mepu(epHUx HepaBa ce ca acleKkTa CBoje (yHKIHje MOTY
MOJIETIUTH Ha MOTOpHA WK e(epeHTHa HepBHA BIIAKHA M CEH30pHa WK adepeHTHa HepBHA

BJIaKHa, Koja he, paau Jakiier pa3yMeBama Jajber TEKCTa, OBJIe YKPATKO OMTH OIMCaHa.

Momopna nepsna énraxua

MoTtopHu uiar e(epeHTHH CUCTEM C€ CacTOjH O] COMAaTCKUX MOTOPHUX aKCOHA KOjU
MHEpBUIIly MUIIMNhEe COMAaTCKOT MOpPEeKIa, OJTHOCHO MOIMPEYHO mpyracte mumuhe, U of ayTo-
HOMHHUX aKCOHa KOjH MHEPBUILY TJIaTKO MUMIMNHO TKUBO, CpyaHu Mummh u xie3ne. Comar-
CKM MOTOHEYPOHHU C€ JlaJbe JIeJie Ha 0-MOTOHEYPOHE KOjH Cy /1e0Jbe MUjEIIMHU30BAHN U HHEP-
BHINy eKcTpady3aaHa MUIIMhHA BllaKHA U Y-MOTOHEYPOHE KOJH MMa]y TamkbH MU]CITUHU3HPA-
jyhu cnoj u unepBunry uHTpadysaiHa MuIInhHa BiakHa. MOTOPHO HEPBHO BIAKHO U HEMY

npunajaajyha mumuhHa BiakHa Koje OH MHEpPBUILIE YUHE MOTOpHY jeaununy (110).
AyTOHOMHa MOTOpHA BJIaKHA, KOja MHEPBUILNY TIjarke muiuuhe, cpyaHu Mumwuh u
XKIIe3/1e HUCY OJ1 MHTepeca 3a OBY JJOKTOPCKY AMCEpTalUjy, T€ O BUMa y JaJbeM TeKCTy Hehe

OouTH peun.
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Cenzopna nepéna enakna

CenzopHu win apepeHTHH CHUCTEM C€ CacTOjU OJl COMATCKUX a(epeHTHUX aKcoHa
KOjU TIPEeHOCe UMITyJICe U3 KOXKe, 3r7000Ba U Muirha u 0J1 BUCHEPATHUX a()epeHTHUX aKCOo-
Ha KOjH MPEHOCe UMITYJICE U3 YHYTpalllkbuX opraHa. Bucuepannu agepeHTHH aKCOHU HUCY OJ1
MHTEpeca 3a OBY JOKTOPCKY AUCEpTAlH]y U O BbUMa Jajbe Hehe Outu peun. CeH30pHH 3aBp-
el COMAaTCKUX apepeHTHUX aKCOHa MPETBapajy MEXaHUYKe, XEMH]CKE U TepMaJlHE CTUMY-

Jyce y eNeKTpUYHEe CUTHAJE KOjH ce ajbe peHoce akconnma (110).

01.03.2.6. Pacuukyaycu

dacuukynyc npenctaBba MOP(OIOIIKY jeAMHUIy OrpaHMYEHY ca CIOJbHE CTpaHe
OMOTa4yeM NEepUHEYPHjyMOM, YHYTap KOjer ce Hajla3e HEpBHA BJIAKHA U E€HJOHEYPHjaTHO
BEe3WBHO TKUBO. Jlujamerap dacuukynyca Bapupa ox 0.4 um g0 2 um, a MOHEKAa MOXKE
noctuhu u qujamerap ox 4 um. Ha monpednom npeceky nepugepHUX HepaBa IMOBPIIMHA KOjy
3ay3umajy Bapupa on 25 10 75% mnoBpIIMHE HEpBa, a 3aBUCH OJI HUBOA HEPBAa Ha KOM je
MOTIPEYHH Npecek HampaBibeH (49, 106). bpoj dacuukynyca yHyTap HepBa MOXKe J0CTa BapH-
paTu, O/ jeHOT WJIM HEKOJWKO ma 1o Bumie necernHa (107), Ha ocHoBy uera rpaha Hepsa,
Kao MITO j€ TOMEHYTO, MOYKe OMTH MOHO, OJIUTO WX TosindaciukynapHa. Y OKBUPY Opaxu-
JalHoOT IIeKcyca, O0poj ¢acuukyiyca ce nosehaBa JOK ce MOBPIIMHA EHMXOBOT MOMPEYHOT
npeceka cMmamyje, a KOJUYMHA BE3UBHOI TKMBAa ENMHHEYpPUjyMa MpPOTpecUBHO moBehaBa Ha
MyTy OJ MPOKCUMAITHUX Ka JUCTAITHUM JIeJIOBUMA, OJHOCHO OJ] KHIMEHNX HEPBHUX KOPEHOBA
710 TepMUHATHUX TpaHa OpaxujanHor miekcyca (114). Huje perka mojaBa 1a je yHyTap HepBa
BuIlle GacIUKyyca rpyMUCcCaHo 3ajeIHO Y (pacuKyIapHU CHOII, IpeIcTaB/bajyhu Tako J00po
nedunucany cy6-jeaunuily HepBHor crabmna (105). @acuukyinycu Mory OUTH YHCTO CEH30p-
HU, YUCTO MOTOPHH M CEH30MOTOpHH. CEH30MOTOpHHM (acUUKYIyCH ce demhe rpaHajy y

OJIHOCY Ha mpeocTana nBa tuma (114).

01.03.2.7. Engoneypujym

Ennoneypujym npencraBba pacTpEeCUTO, MEKO, BE3UBHO TKUBO YHYTap (hacuukyiyca.
UcnymwaBajyhu ¢acuukyiyce, CB0OjoM MOTHOPHOM YJIOTOM, INTHTH MCT€ TOKOM IOKpETarma
eKCTpEeMHTETa U O] YyTHIlaja CoJbHUX cuia u Tpayma (105, 106). Petukynapna u konareHa
BJIAaKHA EHJOHEeypHjyMa 3ajeqHo ca OazanmHom jamuHoMm LlIBanoBux henmja dopmupajy
MWINHAPUYHY CTPYKTYpY Ha3BaHy €HJIOHeypHjanmHa 1eB win ueB llIBanoBux hemmja. OBa
HWIMHJIPUYHA CTPYKTYpa UTpa BEOMa BaXKHY YJIOTY y IIPOLECY JIereHepalyje U pereHeparuje
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HakoH noBpezie (104, 105, 107). Ilopen Tora y eHI0HEYPHjaIHOM OJIEJbKY Cy Takohe MpUcyT-

HE apTepHoJe, BeHyie u kanunapu (104, 105, 111).

01.03.2.8.Ilepuneypujym

[lepuneypujym mpenctaB/ba TYCT U MEXaHUYKU jaK OMOTaud KOJjU OKPYXKYje CBAaKH
¢dacuukymnyc (104). I'pahy nepuneypujyma 4MHU 10 15 KOHIEHTPUYHHUX CJIOj€Ba IIOYACTHX
nepuHeypujanHux hennja, monesbeHux y 3 3oue. Ca yHyTapmhe U CIIOJbHE CTpaHe IEPUHEYPH-
JYM je MOKpUBEH 0a3aIHOM JIAMHHOM, a HheTOBU CJIOJ€BH CY Pa3JBOjEeHH KOJAT€HUM BIIAKHU-

Mma (104, 105,107, 110, 111).

Ca MexaHMUKOT acleKTa MepUHEypHjyM nMa U3y3eTHO BaXXKHY (QYHKIH]y Y rpahu Hep-
Ba, OBaj OMOTAa4 C€ CYNPOTCTABJba JIOHTUTYJMHATTHOM CTPECY H 3aJip’KaBa eTaCTHYHOCT HEpBa
TokoM ucte3ama (105, 107). XoMoreHocT nepuHeypujymMa ce Memba TOKOM JY>KUHE HepBa U
pas3nuKyje ce o HepBa /10 HepBa. ['eHepanHo, Beha KoJIMYMHA NEepUHEYpUjyMa ce Hala3| Ha
JIeIOBMMa HEpaBa y MpeBOjuMa MPEKo 3r7000Ba, OJHOCHO HA JIEJIOBUMA T€ CE HEPBH 3HAYA]-
HUje uctexxy. Behu Qacuukynycu moceayjy BuUIIE cliojeBa NepuUHEypUjalHMX henuja Koje
yTUYYy Ha MOJyJalujy cuia ucte3ama u kommpecuje (110, 119). Ca apyre crpane, HEpBHU
KOPEHOBM HEMajy MepUHEypajHy MeMOpaHy M U3 TOT pasjiora Cy BHILE MOJUI0KHHU MOBpeaa-

Ma uctesama (106, 120).

[Tepuneypujym ce npyxka ox ITHC-ITHC npenaszne 30He ma go nepudepuje rue ce
HAaCcTaBJba KalcyjlaMa MHUIIMNHUX BpeTeHa M €HKAICYJIMpaHUM CEH30pHMM 3aBpiuenuma. Ha
cI000THUM HEPBHHMM 3aBpIIEHUMa W HEYPOMYCKYJIApHUM CIIOjHUIIAMa HEpUHEYPUjyM ce
otBapa (104). Kako oH mpejcraBiba poay)eTak nua-apaxnouane memopane [[HC-a nma n
yJory KpBHO-IU(]y3HOHE OJHOCHO KpBHO-HepBHE Oapujepe (107, 120). Haume, yHyTapmu
CJI0j mepuHeypujaTHuX henvja 3ajeHO ca CyCeAHHMM MepuHeypHjaHuM henvjama hopmupa
nepuHeypHjaaHy nudys3uoHy 6apujepy Koja (yHKIIMOHMIIE ca KPBHO-HEPBHOM OapHujepoM y
KOHTPOJIH eHI0HeypHjamHoT okpyxema (111, 121). Kako He npencraiba 3aTBOpeHy nudysu-
oHy Oapujepy J0 caMHuX KpajeBa akcoHa, Beh ce MpoKCcUMaIHO 01 CJIOOOITHUX HEPBHUX 3aBP-
IeTaka ¥ MOTOPHHUX 3aBPIIHMX IJI0Ya 3aBplIaBa Ka0 OTBOPEHM PyKaB, OBE TaUKe MOTY OUTH
KPUTHYHE 32 POAMPaEe HEYPOTOKCUYHUX MaTepuja YHyTap €HIOHEypujyMma Koje Ha JIpYyTrH

HAaYMH HEe OM Moryie nudyHIOBAaTH Kpo3 MEepHHEYpHjyM nyxkuHoMm Hepsa (105). Baxuoct
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nepHHeyijyMa orjicia c€ 1 'y Tome J1a y cnyqajy BCIroBOI' YKJIakbalkba HCPB HE 01 Morao Ja

¢byukunonumie (107).

01.03.2.9. Enuneypujym

Enuneypujym je crojbHH omoTau nepudepHUX HepaBa, KOJU OKPYyXKyje, pa3aBaja u
apxu pacuukyiyce 3ajenHo Gopmupajyhu nepsro crabno (106, 108, 110). Ykonuko je HepB
onuro wiu noymdacuukynapad, y rpahu enuHEYpHjaTHOT OMOTada pasiiukyjeMo uHTepda-
CLIMKYJIapHHU E€TUHEYPUJYM KOJU CE€ CacTOjU O KOJAareHUX M eIaCTUYHUX BJIakaHa U enuda-
CLIMKYJIApHU eNMHEYpUjyM rpal)eH Of apeosapHOT BE3WBHOT TKHMBA M BAaCKyJapHHX KOMIIO-
HeHTH (122). Enudacuukynapau enuHeypujyMm oOMoTaBa HEpB JIOK c€ MHTepQalUKyIapHHU
eMMHEYPHUjyM Hajla3u yHyTap mera u paszaBaja ¢acuukymiyce. CBojom ciabom BezaHomhy 3a
nepuHeypujyme ¢aciukyiyca, uHTepdacuukyigapHu enuHeypujyM omoryhasa mehycobHo
HE3aBHCHO KIIM3ambe CyCeIHHX (hacIMKyllyca NMPHIMKOM MOKpeTama ekcrpemutera (123).
EnudacuukynapHu enuHeypujyM je TeHepaiaHo ciabo Be3aH ca TKUBHUMa Koja OKPYXKY]Y
HEpB, TO JeCT ca TKMBMMA TaKO3BaHOT HEPBHOT KpeBera. [locToje, MelhyTum, aHaTOMCKe JIOKa-
[IMj€ Ha KOJUMa je Be3a Ca OKOJHUM TKHBOM YBPCTa, MOMYT MECTa Ipeyiacka ay0oKke rpaHe
paujaTHOT HepBa MPEKO KarcyJsie paano-XyMepaIHOT 3r7100a WM Ha TOBUM eKCTPEMUTETH-

Ma Ha MECTY cliajama 3ajeJHUUOr IepoHeaHor HepBa 0:1u3y Bparta ¢pulyne (110, 111, 124).

Konmunna enuneypujyma Bapupa m3mehy 30 u 70% momnpedHor mpeceka HepBa, a y
3aBHUCHOCTH O]l HUBOA Ha KOM je nuctu ypahen. [lopen Bapujarija 1y>KHHOM HepBa, KOJUIMHA
enuHeypHUjyMa Takohe Bapupa u u3Mel)y JieBe 1 JeCHe CTpaHe Tea, Kao U 0] 0code 10 ocode,
uMajyhu MOTIOpHY M 3alUTHTHY YJIOTY OJf MeXaHU4YKuX (pakropa, omoryhasajyhu nucrnepsujy
KOMIIPECHOHUX cuja. Beha konmumHa enuHeypujatHOT TKUBA ce Hajuemhe Hala3u y HEpPBU-
Ma koju uMajy Behu Opoj dacnukymyca (104, 111), kao 1 oko 3r1000Ba /1€ HA HEPB U3PAKE-
Huje nenyjy crnosbHe cuiie (105). TkuBo HEpBHOT KpeBeTa, OJJHOCHO MapaHEyPaTHO BE3UBHO
TKHUBO KOj€ OKPYXYje HEPB MOXKE CaJpXKaTH 3Ha4ajHy KOJIMYMHY MAacHOI TKMBA, KOje Takohe
“Ma MEXaHWYKY 3alITHTHY YJIOTY OJ KOMIIPECHMBHHX CHJIA, a OMOTyhaBa M KJIHM3ame HepBa

yHyTap HepBHOT KpeBeta (111).

EnuneypujyM uma npuMapHO 3alUTHUTHY (PYHKIHUjY U 3a pa3iivKy Of MEpUHEYpHjyMa
ETOBO XHMPYPIIKO YKIamame n3azuBa Mame (uznonomke nocienune (107). Enuneypujym
CaJapXH 1 KPBHE CYJJOBE MHTPAHEYPATHOT BaCKYJIApHOT CHCTEMa — vasa nervorum KOju Aajbe
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mpoja3e Kpo3 MEpUHEypUjyM Ja OM KOMYHHIMpalId ca apTepuoiaMa U BEeHyJama YHyTap
ennoneypujyma. llopen vasa nervorum enuneypujym Taxkohe CaapXu U nervi nervorum

(106).

01.03.2.10. BackysapHu cucteM nepudepHux HepaBa

[Tepudepuu HepBU Ccy A0OPO BacKylIapu30BaHE CTPYKTYpE ca OJIBOjEHUM, alld UHTEH-
3MBHO TIOBE3aHUM MHUKPOBACKYJAPHUM CHCTEMUMa YHYTap eNHUHEYpHjyMa, IepUHEeypUjymMa u
eHgoneypujyma. bes mobpe Backynapusaiyje nepudepHux HepaBa, lbUXOBE TJIaBHE (DYHKITH-
je, TOMyT CTBapama U MpeHoca aKIMOHOT MOTEHIMjalla, KAa0 U aKCOHAITHU TPaHCIOPT, HE Ou

oune moryhe (105).

Backynapuu cuctem nepudepHux HepaBa JIelu e Ha CIOJballlibi U yHyTpaimku. CBU
KpPBHU CY/IOBU U3BaH €MUHEYPHjyMa MPUIA/Ia]y CHOJbAIIEM BACKYJIAPHOM CUCTEMY JTOK CBU
yHyTap enuHEypHujyma Mpumanajy yHyrpammeM. CHaOneBame nepudepHux HepaBa KpPBIbY
oMoryheHo je cerMeHTaIHUM apTepujama Koje AYKHHOM HepBa yias3e y enuHeypHjyM ¢op-
mupajyhu vasa nervorum (111). Vasa nervorum cy 3ampaBo KpBHH CYJOBH KOJU Cy JCIIOM
CHOJbALIbM a JIEJIOM YHYTpalllkhH, HACTajy €KCTEpHO O] caMOr HepBa, a 3aBpllaBajy ce

uHTpaneypaiHo (107).

[Tpema Opojy JOMUHAHTHUX KPBHUX CYJI0Ba KOJH MX UCXpambyjy U IPYXajy CBOje Tpa-
HE Ka ’/bMMa, HEPBU CE€ MOTY TIOJICTIUTH y 3 KaTeropuje ogHocHo 3 tumna. Tumn 1 cy HepBH KOju
HEMajy JOMUHAHTHU KPBHHU CYJl UJIM KPBHY METEJbKY y3 cede Koja MX MpaTH LEeJIOM AYKHHOM
WK jeaHuM jaenoM. HepBu oBOT THMa ce UCXpamyjy IMyTeM HWHTpPaHEypaTHOT BaCKyJIapHOT
CUCTEMa HJIU TIaK OJ1 CTPAHE CIIOJhAIILUX KPBHUX CYI0BA KOjU MOTHYY OJ MHIITUNHO-KOKHUAX
nepdopanuja ynazehu TUpEeKTHO y HEPB, HE mMparehu ra \eroBoM ayxuHoM. [Ipumepu oBux
HepaBa cy n. cutaneus brachii medialis v n. cutaneus antebrachii medialis. Kon tuna 2,
JOMUHAHTHU KPBHH CYJ] IPAaTH HEPB HETOBOM 3HAYajHOM JYKMHOM HCXpamyjyhu ra cBojuM
rpaHama, a IpUMep OBAKBOT HEpBa je n. radialis superficialis, TOK jeé TOMHUHAHTHU KPBHU CYT
Koju Ta mpatu a. radialis. I Tpehu tun HepaBa, mpeMa KapaKTepHUCTHKaMa HCXPamEHOCTH
KPBHUM Cy/IOBUMA, Cy HEPBU KOJU MUMajy BUIIIE JOMUHAHTHUX KPBHUX CYJI0Ba KOjU T'a UCXpa-
wyjy. [Ipumep oBakBor HepBa je n. ulnaris Koju XpaHe JBa KpBHA CyJAa U TO a. ulnaris M a.

ulnaris collateralis superior (107).
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Cnmka 01.03-5: Backymapuzamuja nepudep-
HOT HepBa:

H

A — OpgHoc eKcTpaHEypaJHUX JOBOJAHHX
CyJIOBa U HEpBa

Nt /3

\

b — Pacropen nmoBpIIMHCKHUX W MHTEpdacy-
KyJIapHHX apTepPHOIIa Y HEPBY

Le——

(Jby6aznourhy mpod. xp Camaprmha u capaz-
ruka; Camapuuh u np., Ilogpede u obomerva
nepugepuux nepasa, 1998)

o —

A

Vasa nervorum, xao mu3Bop ucxpaHe nepudepHUX HepaBa, cHabmeBajyhu HepBe w3
OKOJTHUX KPBHHX Cy/IOBa Cce, HAaKOH yJlacka y UCTe, rpaHa y miekcyce (125). Y unrpaneypai-
HOM MPOCTOPY HaJIa3H c€ BENUKU OpOj KPBHUX CYZOBa Y CBUM OMOTa4KUMa, KaKo y eMHEYpU-
JaTHOM TaKO Wy TIEpUHEYPHjaTHOM H CHIOHEYPHjATHOM, Ca JOHTUTYIMHAIHOM OpHjEHTAIIH-

JOM U BeuKHM Opojem Mel)ycOOHHX aHacToMo3a.

EnuHeypujaiHu KpBHU CY/0BH Cy IMPUCYTHU Y CBHUM HETOBUM CJIOjeBUMAa, cynephu-
[UjaJTHO U MHTEp(aACUUKYIAPHO, UMa]y JIOHTUTYAUHAIHY OPHjEHTAIH]y, a KapaKTepuIle ux
BeJMKHM Opoj aHacToMo3a u3Mel)y apTeprosa OJJHOCHO BEHYJIa, Kao U BEJIUKU OpOj apTepHo-
BeHO3HUX (AB) manTtoBa. Takohe, y enuHeypujyMy Cy NMPUCYTHH U JUMGHU KamwapH,
KOjUX HeMa y HHTpagacUKyJIapHOM OJHOCHO eHJIoHeypHjaiiHoM npocTtopy (111, 126). Ilpo-
TOK KPBH y €NMHEYPHjyMY j€ BEJIMKHU U HajMame je 2 10 3 myTa Behu y 0JHOCY Ha MPOTOK
KpBU y eHaoHeypujymy (126). Kao u y enuHeypujymy, U y IEpUHEYPHjyMY Cy KPBHHU CYJIOBH
JIOHTUTYIMHAJIHO OPUJEHTHCAHU U MOT'Y C€ KPEeTaTH BEJIMKOM JIy’)KHHOM y MHTEPJIaMUHATIHOM
IIPOCTOpPY NEpUHEYpHUjyMa, mpe Hero wmTo yhy y eHponeypujannu mnpoctop (105). YHyrap
SHJIOHEYpHUjyMa je MUKpPOBACKyJIapHa Mpeka Koja ce yIJIaBHOM CacToju O]l Kamuiapa, a pehe
o1 apTepuosia u BeHyJa. EHIoHeypaTHu Kanuiapu ¢y HEOOMYHO BEJIUKOT KajauoOpa, moceOHo
y nopehemy ca mummhaum kamwiapuma (105). Tlopen Tora, eHmoHeypHjaliHy BacKyJIapHY
MpEeXKy KapakTepullle ¥ BeJIMKU Opoj aHacTOMO3a, a Mako ce AB 11aHTOBM yriilaBHOM Hallase y
enuHeypujyMy mMory ce Hahu u y ennoneypujymy (126). Yomure, uHTpaHeypajaHa BacKymiap-
Ha MpeXka ce OJJIMKYje BEIMKHM PE3epPBHUM KalaluTeTuMa. Y HOPMATHUM yCIOBHMA, CaMO
jenaH neo \e je y PyHKIujU, 0K Ce Y eKCIEPUMEHTAIHUM YCIIOBUMa BEJIMKH OpOj KPBHHUX

CyJIOBa KOjH MPETXOJAHO HUCY OUITM BUAJBHBH jaBjba U Mounmbe Aa GpyHkuuonuiie (105).
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01.03.3. I'paha OpaxmjaaHOr IUIEKCYCAa U HeTOBUX I'PaHa

BpaxujanHu 1uiekcyc mpesicTaBjba KOMIUIEKCHY MPEXHY HEpBHY CTPYKTypy, Koja
MOTUYE U3 KNIMEHE MOXK/MHE, a MMPEKO CBOjUX OOYHUX M 3aBPUIHMX I'paHa OKHBYABA TOPHHH
€KCTPEMHUTET, OAHOCHO MuImhe, 3r1000Be M KOXY pamMeHOr mojaca, pyke u mmake (127).
dopmupajy ra npumMapHe aHTEpUOPHE IpaHe MeT KWUMEHHUX HepaBa, Koje yjeJTHO YMHE Kope-
HOBe OpaxujanHor miekcyca. HepBu koju yuecTByjy y rpahu OpaxujaqHor miekcyca CBOjUM
aHTEpUOPHUM TIpaHaMa Cy YEeTHpH IOciemha BpaTHa HepBa, ogHocHO C5-C8 u mpBu Topa-
KaJIHU KHIMeHU HepB oaHocHO Thl. [lop3anHe rpaHe oBUX HEpaBa WHEPBUIITY MapacIIMHAIHY
MYCKYJIaTypy M KOXy BpaTa u rpyau. OOMUHO cy Mame OJf aHTEPUOPHUX I'paHa U HE yue-

CTBYjYy y UHepBauuju ekctpemurera (128).

Crnuka 01.03-6: [Iujarpam anatomuje Opa-
XHjaJTHOT IUIeKCyca:

A — Kopenosu; b — Tpynkycu; B — I'pane
TpyHKyca u I' — @acuukyiycu

Boune wu 3aBpmHe rpaHe OpaxwujasHOT
IUIeKCyca:
1. N. dorsalis scapulae
N. subclavius
N. suprascapularis
N. thoracis longus
N. pectoralis medialis
N. pectoralis lateralis
N. subscapularis
N. thoracodorsalis

D AN o ol

N. cutaneus brachi medialis

_.
e

N. cutaneus antebrachi medialis

—_— —
N —

N. ulnaris
N. medianus

—_
W

N. musculocutaneus
N. radialis
15. N. axilaris

H
>

(Jbybazunomhy npod. np Camapumha u
capagauka; Camapyuh u 1p., Ilogpeode u
obomera nepugeprux nepasa, 1998)

[lo HamymTaky KMYMEHOT KaHaja, KWUMEHU HEpBU KOjU (QopMmupajy OpaxujaaHu
JIeKcyc, Kpehy ce arepaiHo nmpemMa Bpxy masyliHe jame, U Mel)ycoOHo ce crajajy ¢hopMupa-

jyhu tpu crabna (nar. trunci plexus; eHr. trunks), ropme, cpelme u gome. C5 u C6 cBojuM
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cniajambeM QopMUpajy TOpme cTadino (truncus superior), C7 Ha OBOM HUBOY HEMa MHTEPAKIIU-
je ca IpyruM HEpBHUM KOPEHOBUMA caMOoCTalIHO (popMupajyhu cpeame HepBHO cTabio (frun-
cus medialis), nox ce C8 u Thl mehyco6Ho cnajajy dpopmupajyhu nome HepBHO cTabmo (frun-
cus inferior) 6paxujanHor miekcyca. Mako je kpetame OpaxujaHOr IIeKCyca Kao IEIHHE Y
JaTepaTHO-AUCTATHOM CMepY, 4Hjy ocy npaTtu C7 HEpBHU KOPEH a 3aTHM U CPehe CTadIo,
IpaBall KpeTama MOjeIUHUX HErOBUX €JIeMeHaTa MOXKe ce Mel)yCOOHO J0CTa pa3iMKOBaTH.
Taxo koperoBu C5 u C6 umajy kayganHu cMep Kpetama, C7 mpaTtu ocy OpaxujamHOr IUIeK-
cyca, 1ok ce koperoBu Thl, ma u C8, kpehy narepanno. [1lo popmupamy crabama 6paxujan-
HOT TUICKCYyca, UcTa ce Kpehy JTUpeKTHO Ka akcwid, OuBajyhu OJIMCKO jeTHO APYroM U YWHE-
hu Hajyxu neo 6paxujanHor miekcyca (112). Cako o Tpu crabia OpaxujaqHOr MIIEKcyca ce
3aTUM HETOCPEIHO W3HAJ WM M3a KJbYYHE KOCTH, IpaHa Ha MOCTEPUOPHY U AHTEPHOPHY
muBn3Mjy. OBa mojena je M3y3eTHO BakHa ca (yHKIIMOHAJIHOT aCIeKTa, jep MOCTEPHOpHE
nuBu3Mje oMmoryhaBajy mHepBanujy muiirha moctepuopHe (IMOCT-aKCHjallHE) CTPaHe eKCTpe-
MHUTETa, OJHOCHO MuIIuha ompykaua y 3rio6oBuma pyke. C npyre crpaHe, aHTEpUOpHE
auBH3Mje omoryhaBajy mHepBauujy Muimha BEHTpajHe cTpaHe (Ipe-aKCHjaslHEe), OJJHOCHO
(bnekcopa y 3rmoboBuma pyke. CriajameM TUBU3Mja HACTA]y CHOIIOBH OJTHOCHO (haCIIUKYITyCH
(cexynaapna crabmia) OpaxujanHor miekcyca. [locrepuopHe nuBu3nje cBa Tpu cradia ce cra-
jajy u dopmupajy nocrepuopau dacuukyiayc (at. faciculus posterior; enr. posterior cord),
narepanuu ¢acuukyiyc (nat. faciculus lateralis; enr. lateral cord) ¢popmupajy npenme nuBu-
3Hje TOPIET U CPeImer cradiia, oKk Meaujarau ¢dacrukyyc (mat. fasciculus medialis; enr.
medial cord) camocTanHO yWMHU TIpeAma AuBHU3Hja Homer crabdna (128). dacumkymycu cy
NOOWIM HA3WB MPEMa CBOjOj OpHjEHTAIMjU y OAHOCY Ha akCWIapHy aprepHjy (a. axilaris),

KOja je y OBOM JieTy OpaxXujaHOT IUIeKCyca JiolrpaHa n3Mely gacuukyiyca.
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A - - OWRPCP: |

Ay V. axillar
thoracoacromialis L
Fasciculus M. pectoralis
lateralis minor
M. pectoralis minor 8 A axillaris

N Radix lateralis
musculocutaneus # n. mediani
Radix medialis

N. axillaris n. mediani

M. pectoralis major N. subscapularis

Nn. intercosto-
brachiales

M.
coracobrachialis

A. subscapularis N. thoracicus

longus
M. biceps brachii,
caput breve M. serratus
anterior

M. deltoideus
N. thoracodorsalis

M. biceps brachii,
caput longum Nn. cutanei brachii
et antebrachii

N. radialis medialis

A M. latissimus dorsi
profunda brachii

A. thoracodorsalis =~ N. ulnaris

A. brachialis

N. medianus
M. biceps brachii

Cruxka 01.03-7: Fossa axillaris, mornes cripena

(Jbybaznomrhy mpo¢. np MunucasspeBrha u capaganka; MumrcaBibeBuh u octanu, Amaac oucexyuje, 2015)

Jlabe, y HUBOY cIIOJbHE MBHIE Major rpyjaHor mumuha, dacuukyiaycu OpaxujajHor
TIeKcyca ajy 3aBpirHe HepBHe rpane (129). [ToctepuopHu dacuukymityc cam aaje ABE 3aBp-
ITHE TpaHe OpaxujaHoT TUIEKCYyCca U TO aKCHIIAPHH W pajujasiHu HepB (n. axilaris et n. radia-
lis), MoK ymaTepamHu (HacIUKYIyC Jaje MYCKYJIOKYTaH! HepB (n. musculocutaneus) v 3ajeTHO
ca MeAMjaTHUM (acIMKYIyCcOM I'paau HepB MeaujaHyc (n. medianus), MeIujaHu (pacluKy-
Jyc Mope[ Tora IITO Jlaje MeAnjallHu KOpeH y rpahu Meanjanyca, caMOCTAIIHO J1aje jOIll jeHY

3aBpIIHY TpaHy OpaxujaHOT IJIEKCyca, a TO je YIHApHU HepB (n. ulnaris).
[Topen oBuX 3aBpIIHUX TpaHa, KOje Aajbe MHEPBUILY Muluhe, 3r1000Be U KOXKY pYKe,

OpaxujanHu IJIEKCYC OJUIMKYyje U Behu Opoj 60uHuX rpaHa. boune u 3aBpiiHe rpane Opaxu-

janHor 1uiekcyca he OMTH yKpaTKO OmHCcaHe.
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Caput
humeri

=

N. radialis et a. axillaris

M. coracobrachialis

N. ulnaris
M. brachialis

N. cutaneus
antebrachii medialis

N. medianus et
~ a. brachialis

M. deltoideus

M. pectoralis
major

M. biceps brachii, caput longum

M. biceps brachii, caput breve

N. cutaneus antebrachii lateralis

M. brachioradialis

M. extensor carpi radialis longus

M. extensor carpi radialis brevis

N. radialis, r. superficialis 3
N. ulnaris

A. radialis ;
A. ulnaris

M. flexor carpi radialis
M. flexor carpi ulnaris

M. abductor pollicis brevis

M. flexor pollicis brevis M. palmaris longus, tendo

Nn. digitales palmares N. medianus

communes |-l n. mediani
M. flexor digitorum superficialis

M. adductor pollicis i
ok Aponeurosis palmaris (elevata)

(caput transversum) 7
Mo N. ulnaris, r. dorsalis

A. ulnaris, arcus palmaris superficilis

N. ulnaris, r. superficialis

Aa. digitales
palmares
communes -1l /

o M. abductor digiti minimi

N. digitalis f)almaris .
communis 1V n. ulnaris

Nn.etaa. ~<s_ = #
digitales {Kf‘ /
palmares &V,
ropriae /

BneeV U¥

; J
A / M. flexor digitorum profundus, tendines

Cruxka 01.03-8: T'opmH eKcTpeMUTeT

(Jbybazuomurhy mpod. np MunucasspeBuha u capajauka; MurcaBibeBuh u octanmu, Amaac oucexyuje, 2015)
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01.03.3.1. AnaToMcke pesanije CTPYKTypa OpaxujaHoOr IUIeKcyca

[To manmymtamy uHTEepBepTeOpaHUX (hOopaMeHa, KOPEHOBH OpaxHjalIHOT TUIEKcyca
mpoJja3e MOCTEPUOPHO OJ BepTeOpasiHe aprepuje, OuBajyhu jounupaHu mapaBepTeOpaTHo Y
MHTEPCKAJIEHCKOM TpoyriiacToM mpoctopy (112), uzmely npeamer u cpeamer CKaJeHCKOT
mumrha u 1y00oko u3a 6oyHOTr mpernbadva riaBe u Bpara (m. sternocleidomastoideus). Kako
ce ¢popmupajy crtabna OpaxujarHOT IJIEKCyca, UCTa MPoJia3e KPo3 MOCTEPUOPHU TPOYTao Bpa-
Ta, CAYMIbeH o7 cTpaHe muimrha OouHOr mpernbaya riaBe M BpaTa, Tpame3acTor MUInha u
KJbY4YHE KOCTH, TOK Cy ca IMOBPIIMHCKE CTpaHe OBe peruje miatusma u koxa (106, 127, 130).
Crabna OpaxujaiHOT IUIeKcyca ce Kpehy mucranHo-nmarepaiHo, Ipy YeMy je yrao MHKJIMHA-
uuje Hajehu kon ropmer crabia, ¥ MOJAKO CE€ CMamyje KOJ CPENer U JOHmer Tako Ja y
IIPOCTOPY HEMOCPEIHO M3HAJ WIM M3a KIaBHKYyJe cTalna Jajy mpeame U 3aibe TUBU3UjE H
rpaze ¢gaciuukyiayce OpaxujamHor miekcyca. [lo mponacky KiaBukyJse, y peruju Bpxa akCcuiie
HacTajy (acmukymnycu OpaxujasHOT IUIEKCyca yMHEhW 3ajelHO ca aKCHIApHOM apTepHjoM
HEYpOBACKyJIapHH CHOIL. Y OJHOCY Ha CBOj MOJIOXKA] MpeMa aKCUIapHOj apTepuju, paciuuky-
JycH cy ¥ 1o0miu cBoja nMeHa. PacuuKyIIyCcH 3aTUM Y HUBOY JIaTepaJIHE UBHIIE MAJIOT Tpy/I-
Hor mumuha aajy 3aBpuiHe rpane Opaxujansor miekcyca (129). Tonorpadcku, 6paxujainu
IJIEKCYC je JIONMpaH y JOHKO] TOJOBHUHHU JIaTepajHE pervje BparTa, M3HAJ BpAaTHE IUICype

(131).

01.03.3.2. Bapujaumje y rpahu Opaxujajanor njiekcyca

I'paha OpaxujamHOT MIIEKCyca je U3 TUAAKTUYKHX Pasyiora y MEIUIIMHCKUM U aHATOM-
CKMM yIIOCHHUIMMA, T1a U Y TEeKCTy M3HaJ, Hajuemhe nmpukas3ana ynpomheno. Tako npuka3ana
rpaha OpaxujaimHOr IUIeKcyca npuxBaheHa je Ka0 OCHOBHU KOHIENT M HCHO MO3HABAKE j€
HEOITXOHO Y UCTPaKUBay MpobIeMaTukKe MoBpeia neprudepHix HepaBa rOPHUX EKCTPEMH-
Tera. McTy umak omyiuKyje BEIMKW Opoj BapHjalHja 4uja je Y4eCTaJoCT, IpeMa HCTpaKuBa-
wuMa, Beha o1l yuecTanmoctu OpaxujanHoOT MIeKCyca OcHOBHO npuxBahene rpahe. Hajuemnthe
Bapujauyje y rpahu OpaxujamHOr IJIEKCyca Oriiefajy ce y JONPHUHOCY CYCeIHUX HEPBHUX

koperoBa C4 u Th2, omHOCHO y Tako3BaHO] IpeuKCHO] 1 TocTHUKCHO] Tpahm.

VYxkomuko y rpahu OpaxujanHor miuekcyca ydecTByje C4 HepBHM KOpeH, Tada je
nonpunoc Thl cmamen. Ilpema HekuMm ayTopuma, rpaha GpaxujaiaHor riekcyca je aeduHu-
caHa kao npedukcHa yKoimko je gornpuroc C4 Behu ox 15%, a nonpunoc Thl mamu ox 13%
(132). Tlpema pocapammuM UCTpakuBambuMa npeduKcHU TUN rpahe OpaxujamHoOr miekcyca
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ce jaBiba y 25 no 62% cnyuajeBa (113, 133, 134). 3a paznuky oa npedukcHOr, MOCTPUCKHU
Tun rpahe OpaxujanHOr IUIEKCyca OJJIHMKYje ce ponpuHocoM Th2 KHuYMeHOT HepBa y CBOjOj
rpahu, npu yemy C5 KOpeH naje MamHu JONPHHOC HETO KOA KiacuyHe rpahe OpaxujamHor
miekcyca. Mctu aytopu umja je nedununmja npeduxcHe rpahe OpaxujasHOr Mmiekcyca u3He-
Ta W3Ha, MOCTHUKCHU TUN Tpahe OpaxujaHOT MIeKcyca neuHuUITy yKoimKo je yuenrthe Th2
usmely 13.4 u 24.4%, npu uemy je nonpuHoc C5 cmameH, u usHocu usmehy 6.8 u 12%
(132). Ilpema mpeTXoAHUM HCTpaXHBambUMA, MPEBIaIaBamke MOCTHUKCHOT TUTA Opaxujai-

HOT IJIeKcyca je nocta pehe ox npedukcHor tuma, u u3Hocu 2.5 10 4% (113, 133).

OcuM nomenyTux, rpaha 6paxujaaHor MIeKcyca ce OJJINKYje U BEIUKUM OpojeM Jipy-
T'HX BapHjanuja, o7 Kojux he, 300r caXeTocTu mpocTopa, caMo Heke OUTH momenyTe. I eHe-
panHo, BapHujanuje y rpahu OpaxujaaHoT IJIEKCyca ce Mpe cMaTpajy MpaBUIIOM HETO M3y3e3-
koM (114). YV nperxogHum uUcTpaxxuBamuMa BapHjalyje cy npoHanaxene y 53.5 ma u'y 68%
nocro cyOjekara (133, 135). V nutepaTypu ce kao omucu Bapujauuja y rpahu HaBoje H
nonpuHoc C3 (134), oxcyTHocT HEeKor of cTabana uin (acuuKyiryca OpaxujarHOr TUIEKCyca
(114, 136), nonpunoc Thl y rpahu cpenmer crabmna (136), a mopen Bapujanmja came rpahe
OpaxujagHOT TUIEKCYyca, UCTE C€ YECTO jaBJhajy M y OJHOCY Ca OKOJHUM CTPyKTypama, Hajue-
mhe ckanenckum mumuhuma (136). Ha xommiekcHoOCT rpale yTudy M aHOMasdje OKOJIHOT
TKHBa KOje C€ MOTY jaBHTH, MOMYT TojaBe BpaTHOT pedpa (106) umu Gpopmupama aBe akcu-
JapHe aprepuje o cyoknaBukynapHe aprepuje (136). Ce oBo, y3 BapHjalyje y MUKPOAHATO-
MUju OpaxujaHOT TUIEKCyca W TojaBe MOTYNHOCTH Pa3IMYMTHX JUCTPHOYIIMja aKCOHA O
HEPBHUX KOPEHOBA JI0 3aBPIIHMUX HEPBHHUX IpaHa, yKa3zyje Ha M3y3€THO KOMIUIEKCHY Tpaly

OpaxujaHOT IUIEKCyca U Ha 3Ha4aj AeTaJbHOT T03HABamba UCTE.

01.03.3.3. bouHe cynpakjiaBuKyJapHe rpaHe OpaxujajHor mjiexkcyca
N. dorsalis scapulae: Hactaje on npeamux rpana C4 u C5, a unepsuiie m. rhomboi-

deus u m. levator scapulae.
N. thoracicus longus: Hactaje ox npeamux rpana C5, C6 u C7 KkuuMEHHX HepaBa.

Osgpe ce jaBiba u MoryhHocT Bapujauuje riue y 60% ciryuajeBa HepB Hactaje camo oa C5 u C6

KUYMEHHUX HepaBa, 06e3 rpane ox ctpane C7 (131). UnepBue m. serratus anterior.
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N. subclavius: Hactaje ca npenme crpane C5 wimu C5 u C6 HEpBHHX KOpPEHOBa, a
MOJK€ HACTaTH M ca Mpeme cTpaHe Mecrta crnajamba C5 u C6 HepBHUX KopeHoBa. MHepBuie

NOJAKJbYYHHU MuIIuh m. subclavius.

N. suprascapularis: Hactaje on ropmer crabia OpaxujaqHOT TUIEKCyca, a MOXE Ce
JIECUTH Ja ToJIa3u U JupekTHO ox C5 HepBHOT KOpeHa. Y PEeTKUM CUTyalldjama, MOroToBO
KO/ npeuKCHUX OpaxujaHuX Iuiekcyca Moxxe Hactatu u3 C4 nepsHor kopena (131). Ipen-
CTaBJba JEIMHU CYNPAKIABUKYJApPHU HEPB KOJH J1ajeé U CEH30pHY MHEPBAIHjy, ¢ 003UpoM 1a
CY CBU OCTaJI CYNPAKIaBUKYJIaApHH HEPBH HCKJbYYHBO MoTOpHH (106). MHepButie m. supra-

spinatus u m. infraspinatus.

01.03.3.4. bouHe nH(paKIaBUKYyJIapHE I'PaHe OPAXHjaJTHOT IJIEKCyca
N. pectoralis lateralis: Hactaje on narepanHor ¢aciukyiayca OpaxujaaHoT IUIeKcyca,

Hocehu y cebu BiakHa C5- C7 HepBHUX KOPEHOBA, a UHEPBHUIIIE M. pectoralis major.

N. pectoralis medialis: Hactaje oq Mmenujamuor ¢dacuukyiyca OpaxujamHoT TUIEKCyca,
Hocehn y cebu BnakHa C8 n Th1l HepBHUX KOpeHOBa, a MHEPBHIILE m. pectoralis major u m.

pectoralis minor.

N. subscapularis superior: Hacrtaje on moctepuopHor (acuukyityca OpaxujaJHOT

miekcyca, Hocehu y cebu BnakHa C5 u C6 HepBHUX KopeHoBa. HepBuie m. subscapularis.
N. subscapularis inferior: Kao u TOpsmH NOIONATUYHA HEPB, HACTAje O TOCTEPHOP-
Hor (paciukynyca u Takohe Hocu BinakHa C5 m C6 HEpBHUX KOPEHOBA, C THM INTO My CE

WHepBanuja paznukyje. OH UHEPBHILIC M. teres major.

N. thoracodorsalis: Hactaje o1 noctepropHOr ¢acuukyityca OpaxujaaHor IuieKcyca,

y cebu Hocu BiakHa o1 C6 no C8 HepBHUX KOPEHOBA, a MHEPBHUIIE m. latissimus dorsi.

N. medialis cutaneous brachii: Hactaje on MmeaujanHor daciukynyca, Hocehu y cebu

BiakHa C8 1 Th1 HepBHUX KOpEHOBA M UCKJbYUHBO j€ CEH30PHH HEPB.
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N. medialis cutaneous antebrachii: Kao u MenujaqHu KOXXHU HEpPB HaJIaKTHIIE, U
OBaj HEPB HACTaje OJ1 MeIUjaIHOT (acluKyIyca, Hocu y cebu BinakHa C8 u Thl u uckspyunso

j€ CEH30pHHU HEPB, C THUM IIITO MY C€ IM0JbE HHEPBAIIH]e Pa3IUKY]je.

01.03.3.5. 3aBpiuHe rpaHe OpaxmjaJHOI INIEKCYCa
N. axilaris: Hactaje kao jeqHa oj JBe 3aBpILIHE TpaHe MOCTEPUOPHOT (acIUKyIIyca,

Hocehn y cebu BimakHa C5 u C6 HepBHUX KopeHoBa (131). UnepBuiie m. teres minor u m.

deltoideus (106).

N. radialis: Tlopen akCWJIapHOT U paJvjaTHH HEPB HACTAje U3 MOCTEPUOPHOT (acIlu-
Kynyca Hocehu yHyTap cede BiakHa o C5 mo Thl kuumenux nepaBa. Kao renepaino mpasu-
JI0, paJjajJHu HEPB MHEPBHUILIEC CBe MUIIMhe ornpyskaue y 3ri1000BUMa PyKy Iutyc m. brachio-
radialis v m. supniator, OJHOCHO WHEPBHUIIIC MHUIITHhE MOCTEPUOPHOT KOMITAPTMEHTA HaJJIaK-

Ta U 1IoAJIaKTa.

N. musculocutaneus: Hactaje om nmatepasHOT (aciukyiayca, a yHyTap cede HocH
BiakHa C5 u C6, a Hepetko u C7 HepBHUX KopeHoBa (106, 131). MnepBuie m. coracobrac-
hialis xao n mumuhe ¢uekcope y 3rino0y nakra m. biceps brachii v m. brachialis. Y cBoM

TOKY IpaBU aHACTOMO3Y ca JBa HepBa n. medianus U n. medialis antebrachii cutaneous.

N. medianus: Ilpencrapiba jequHy 3aBpIIHY IpaHy OpaxHjalHOT TUIEKCyca Koja HacTa-
je crajameM JenoBa ABa (aciukyiyca. JlarepanHu (aciukyiayc naje JaTepaiHy IpaHy, JOK
MeanjarHu (GacIMKYITyC 1aje MeIUjallHy TpaHy KOjy CBOJUM CIIajarbeM YWHE MEJIHjalTHi HEPB,
KOjH YHyTap cebe Hocu MoTopHa BiakHa oj C6 1o Thl HepBHHX KOpPEHOBA U CEH30pHA BJIaK-
Ha o1l C6 no C8 HepBHUX KOopeHOBa. MHepBuie BehuHy Mumnha guekcopa yHyTap Mmojiak-

THULIC.
N. ulnaris: Hacraje on menujamuor Qaciukymnyca, Hocehn y cebu BimakHa C8 u Thl

HEPBHUX KOPEHOBA, Majia Moxe HocuTH U BiakHa C7 HepBHOT kopeHa (131). [laje unepBanu-

Jy 3a m. flexor carpi ulnaris u m. flexor digitorum profundus xao u 3a mumuhe 1make.
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Crmuka 01.03-9: 3aBpmHe rpaHe OpaxwjamHOT
IUIEKCyca U lbUXOBa aHATOMCKA MO3HULINja:

A — N. medianus

b — N. ulnaris

B — N. radialis

(Jby6asuourhy npod. np Camapuuha u capaj-
Huka; Camapnuh u np., Ilospede u obomera
nepugheprnux nepasa, 1998)

01.04. PDusuosoruja nepudepHOr HEPBHOI cucTeMa, MuIInhHe KOHTpakuuje u

aoaupa

01.04.1. YBon

OBo nornaBsbe TOKTOPCKE AUCEpTaIMje UMa 3a [IUJb J1a YUTAOLly Y OCHOBHUM IpTama
npubimxu puznonorujy GyHKIMOHHCaka HepBHE henuje n nepudepHux HepaBa, MUIIMhHE
KOHTpakiyje u nonupa. OHO YMHHM JIOTHYaH HACTaBaK MPETXOJHUX TOTJaBjba M omoryhasa
JIAKIIIe pa3yMeBame MpobdeMaTuKe OBe MOKTOpcKe nuceptaiuje. C 063upom aa cy Gpu3noso-
rvja QyHKIHOHUCaka HepBHE henuje, MulnnhHe KOHTpaKIKje U AOJUpa ITUPOKO 3aCTYILJbEHE
y Behunu yiidenuka ¢usnonoruje u Heypodusnonoruje, noriaBbe HE TEXKH JaBamby JyOOKuX
1 cBeoOyxBaTHHX MH(popManmja U3 oBe 00JacTH Beh ce AUPEKTHO OcCliamba Ha MPOOIEMATHKY

JIOKTOPCKE IHUcepTalrje u omoryhasa meHo 00Jb€ pa3yMeBame.

01.04.2. ®usuosoruja HepBHe heanje

Heyponu nepugepHor HEpBHOT CUCTEMa Cy eKCTPEMHO NoJjiapu3oBaHu. [ TaBHe mMeTa-
00JIMUKe aKTUBHOCTH U OMOCHHTETHYKA MalllMHEepHja KOHIIEHTPUCAHU Cy Yy Teny henuje, oK
Cce MPEHOC eNIEKTPUYHUX UMITyJICa Ka0 M CEKpeIfja HEeYpOTpaHCMHUTEPA OJIBHjajy Ha BEIUKUM
yllaJbeHOCTHMa 0] Heypocome. Ha Taj HaunH, Mel)ycOOHO 3aBHCHU J1€7I0BM HEpBHE hemnuje y
CJIy4ajy MOBpe/aa J0BOJIE 0 KOHCEKBEHIM U y npyrum nenosuMma henwje (137). Y meypodu-
3MOJIOTHjH, TIPEHOC MMITyJIca KpO3 HEPB W HEpBHE hemmje ce 4ecTo Mmopea ca MPEeHOCOM
eNIEKTPUYHE €Hepruje Kpo3 Kalil — KOju MpeicTaBba HEPB; YHYTap Hhera ce Hala3W BEIUKU
Opoj MelycOOHO M30JI0BaHUX KHIIA — NIPE/ICTaBIbajy akCoHe, Mel)ycoOHO rpynucaHe U U30J1o-
BaHE Kao 3aceOHE MPOBOIHE jeMHUIIE OJHOCHO Mame KabJoBE YHyTap TJIaBHOT KaOyia —

MPEeACTaBIba]y (aclUKyIyce.
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Kaxan y cBojoj Heypounckoj meopuju jomr 1954. roguHe neduHuiie HEypoH Kao
CTPYKTypalHy jeIMHUIY HEPBHOT CHUCTEMa KOja 3ajeTHO ca CBOjHUM HACTaBIMMa jeJIMHA UMa
CIOCOOHOCT KOHAYKIMje HepBHUX mMmityica (138), mok bpoman mpe Buie of Tpu JereHUje
7o/1aje 1a HeypoH mopes Te GyHKIHje uMa U 3HadajHy Tpoduuky GyHkiujy (139). C 063u-
POM J1a IPEHOC UMITyJIca KPO3 HEPBHO BJIAKHO, K0 M HeroBa Tpopuuka (yHKIIH]ja, & CAMUM
TUM W aKCOHAJIIHU TPAHCIIOPT YMHE €CEHIIN]Yy padyMmeBama MpoOlieMaTHKE OBE AHMCEpTaIlH]e,
ucte he Outu Omke OOjalllbeHE Y JaJbeM TEKCTY, Ca KEeJbOM Ja C€ OCHOBHA Ca3Hama W3

OBHX IOJIpYyYja, KOja ce cMaTpajy U eJIeMEeHTapHUM, IOMEHY y Hajkpahum 1prama.

01.04.3. IIpenoc curaajna Kpo3 HepBHO BJIAKHO

VY nornassey 03.03. xoje koje ropopu o rpahu [THC ropmux ekcTpeMuTeTa peueHo je
Jla HEpBHA BJIaKHA MOTY OMTH MH]EJIMHU30BaHa M HeMHU]jelrnHu30BaHa. Ko HemujennHn3oBa-
HUX HEPBHUX BiIakaHa, jeqHa [lIBaHoBa henuja 06aBuja cerMeHT BUIIIE HEPBHUX BJIaKaHa, JOK
KOJI MUjEIMHU30BaHUX HEpBHUX BilakaHa jenHa llIBaHoBa henuja o6aBHja jenaH CErMeHT je-
HOT HEpPBHOT BJIaKHA, CTBapajyhu MujennHCKH oMoTady. /leo akcoHa KOju ce Haiaszu u3Mely
7IBa CyceIHa MHUjeIMHU30BaHa Jiejla Ha3uBa ce PaHBHEOB YBOp W Mpe/CTaBba HOMAIHHU JEO,
JIOK C€ JICJIOBM aKCOHA KOjU Cy MH]jEITMHU30BAaHW HA3WBa])y WHTEPHOJIATHU JICJIOBH aKCOHA.
WHTepHOIATHI 1EI0BU aKCOHA ¢y NpH pohemy ayxkuHe oko 200-300 pm, a nmpema peuuma
bunbaa u Hlmuara, MHOTH ayTopu cMaTrpajy Jla ce MHTEpPHOAATIHA AYXKMHA KOJ OAPACIIUX
noBehaBa 10 2000 um, Ha padyH MOCTENEHOT U3IyKHBamkba TOKOM COMAaTCKOr pacta. Mctu
ayTOpH HABOJIE Jla KOJ pereHepairje HepBa, MHTepHOoAanHa nyxuHa o 200—400 um kapak-
tepuie HoBodopmupane akcone (140). PanBueoBu 4BOpOBH, MOpE]] TOra IITO ce Hajueihe
NPero3Hajy Kao MecTa pas/Bajarma J[Ba CyceJHa MUjeIMHIU30BaHa Jejla aKkCOHa, UMajy CIIeIH-

¢uuany rpaly Koja je oa n3y3eTHe BaXHOCTH 32 MPOTaraiyjy aKIHOHOT MOTEeHIHjaa.

Benuku 6poj paznuuuTHX BPCTH CTyAMja j€ IO cajga UCIHUTHUBAO MyhycoOHy moBe3a-
HOCT Tpalje HepBHHX BJIaKaHa M BbUXOBE KOHAYKTUBHOCTU. HanMe, Kako KOHAYKTUBHOCT HEp-
BHHX BJIaKaHa 3aBHCHU O]l JOHCKUX KaHaJla, aKIIEHAT je 4eCTO OMO J1a ce Ha pa3Iu4yuTe HauuHe
YTBPJU pa3ivKa y pacropeny U IyCTHHHU oApel)eHnX jOHCKMX KaHala y HOAAJIHUM, MapaHo-
JaJTHAM ¥ MHTEPHOJAJIHUM JEJOBMMAa HEPBHUX BlakaHa. Pesynratu nobujeHu ¢apmakoio-
IIKUM, €JIEKTPO(U3NOIOIIKAM U MOP(OJIOLIKUM CTyIljaMa Koje Cy ce OaBuiie OBUM MHUTAH-

Ma, JIOBeJie Cy JIO CaJallber HUBOA 3HAma W3 OBE O0JIACTH. 3a OMUC OBUX THIIOBA CTYNH]ja
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yutaony ce ynyhyjy Ha neno The Node of Ranvier xoje ce, Mako HEHITO CTapuje, AETaJbHO

0aBu oBUM muTameM (141).

CBojoM rpahoM HOJAITHU IO aKCOHA C€ Pa3INKyje O] MapaHOJATHOT, JyKCTamapaHo-
JaJTHOT M WHTEPHOIAITHOT JIeNia, a Y TOM IOTJIely 3Ha4YajHe Cy W pas3iiuKe Y pacropeny joH-
CKUX KaHasa. Y PaHBHEOBMM YBOpOBHMA Hajla3u c€ €KCTPEMHO BHCOKa KOHIIEHTpauuja Na+
JOHCKHMX KaHaja, JIOK je ’UXO0Ba KOHIICHTpAIMja UCIIOI MHjelIMHA Y TTapaHOJAIHOM U MHTEp-
HOJIAJTHOM JIeNTy BeOMa HHUCKa. JyKCTarapaHOIalHU €0 KapaKTEepHIe BHCOKA KOHIICHTpAIHja
K+ jonckux kanana (128). 3a paznuky o MUJETUHU30BAHUX, KOJ HEMH]CIIMHU30BaHUX HEP-
BHUX BjakaHa Na+ jOHCKM KaHalli cy YHHU(POpPMHO pacrnopeheHu ayxuHoM akcoieme (128).
Jly’krHa akCOHa KOju IMpecTaBba PaHBHeoB 4BOp je 0ko | um, Ha OBOM JieNTy akCOH je KOH-
CTpUKOBaH u 0e3 MujenuHa. [ panuiie PaHBHEOBOr YBOpa OMBHYECHE CY MMAapaHONATHUAM JIEJI0-
BHMa HEPBHOT BJIAKHA Koje caapku Behe xommumue nuroruiazme [lIBanoBux henuja Gorate
MUTOXOHApHjamMa. HonanHo-napanonanHa peruja je Takole OJf BEJMKOI 3Hauyaja y paHUM
¢dazama BanepmanoBe nereHepanuje u KojatepanHor rpaHama (128). Tokom mpomaramuje
aKIMOHOT TIOTCHIIMjana PaHBHMEOBM YBOPOBH €€ OIUIMKYj]y BHCOKOM EHEPreTCKOM IOTpO-
moM. Kopenanuja uzmel)y aHaTOMCKE CTPYKType MUjEMHH30BAHUX HEPBHHUX BIIAKaHA H
KOHAYKIIMje HepBHUX HUMITysca ¢aciuHupa HayuHuke jomr oa 1870. rogunHe kana je PanBue

IIPBH MYT OMKCA0 MHjeTUHU30BaHO HEPBHO BIIAKHO (141).

JOHCKM KaHanu 3ampaBo MPEICTaBIbajy MPOTEUHE KOJU MMa]y (YHKIH]Y Y CEIICKTHUB-
HOM TMpomymTamy onapeheHux joHa kpo3 hemujcky MeMOpaHy, a Mpomaramuja akKIHOHOT
MOTEHIIM]jajia, OJIHOCHO MPEHOC HEPBHUX MMITYJICa Ty>K HEpPBHUX BIIaKaHa, 3aBHCHA je& O] BOJI-
Ta)XHO-3aBHCHHX JOHCKHMX KaHajla akcoHalTHe MemOpane (142). JoHcku KaHaIM KOju oMmoryha-
Bajy IpoIaraiujy akioHOT MMOTEHIIU]jajia Cy:

- Hampujymcro-xanujymcxka nymna — Vimajy je cBe henmje y Teiy a HE camMoO HEpBHE.
VYnora HatpujyMcko-KkanujyMcKe MyMIIe je y HEIPeKUIHOM HCIyMIlaBamby Na+ U3BaH
henuje u y ynmymnasamy K+ yHyTap henuje, u 1o 3a cBaka 3 jona Na+ koja ce uCIyM-
najy 2 jona K+ ce ynymmnajy y henujy. Ha oBaj HauuH ce cTBapa HeratuBaH Ha0oj
YHyTap akcoJieMe U pa3liiKa y KOHIICHTpallMOHUM TpaaujeHTuMa Na+ u K+ ca exctpa
U HHTpalelylapHe cTpaHe akcosneMe. HaTpujymcko-kaqujyMcka Imymmna HOpud CBOM

pany kopuctu Metabonnuky eneprujy xuaponuse ATII-a (aneno3un tpudocdar).
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- Bommaowcno 3asucnu mampujymcku xanan — IlpoTemHCKa CTPyKTypa Koja caapKu
Iopy M JIBOje BpaTa. AKTHBAI[OHA BpaTa Koja ce Hajaze OJu3y eKcTpalenyjapHor
7ieNia KaHajla ¥ MHAaKTUBAIMOHA BpaTa Koja ce Hajla3e OJMU3y MHTpAaLENyJIapHOT Jerna
OBOT KaHaja. ['ycTuHa nucTpuOylHje HATPUjyMCKUX KaHayia 3aBUCH OJI JieJia HEPBHOT
BJIaKHA KOjU ce rmocMmaTpa. AKTUBAllMOHA BpaTa ce OTBapajy IMPUIMKOM JIeroiapu3a-
yje MmemOpane, mrto omoryhaBa Harnmu 0oToK joHa Na+ yHyrtap henuje, a 3aTBapa-
HBEM WHAKTHUBAIMOHKUX BpaTa oHeMoryhaBa ce fajbu mpoTok jona Na+ yHyTtap henuje.
W3y3eTHO BakHAa OCOOMHA HATPHjyMCKHX KaHalla jecTe Jja ce MHAKTHUBAI[MOHA BpaTra
Hehe TTOHOBO OTBOPUTH CBE JI0 TIOBpAaTKa HA MUPOBHH MEMOPAHCKHU TOTEHIIM]aT WITH

Ha MOTEeHLMjaJl OJIU3aK MUPOBHOM.

- Boamaoicno 3asucan kaaujymcku kanan — BoNTaXkHO 3aBHCHU KaHAN MOCEAyje jenHa
BpaTa Koja ce Haja3ze OJMCKO WHTpAICNyJIapHO] CTPaHU W 3aTBOPEHA Cy TOKOM
MHUPOBHOT MeMOpaHCKOT moTeHnyjana. Ca pacToM MeMOpaHCKOT ToTeHIHjana o1 -90
mV mpeMa HyJld, BpaTa OBOT KaHalla MOYUIbY Ja c€ OTBapajy, ajid J0CTa CIOpHUje y
OJTHOCY Ha BpaTa HaTPHjyMCKOT KaHaJla, TaKo J1a ce Moxe pehu 1a ce BUXoBO OTBapa-
e TTOKJIAIa ca 3aTBapamkeM WHAKTHBAIIMOHUX BpaTa HATPHUjYMCKUX KaHaina. OBaKBOM
KOOPJMHAIIM]OM HAaTPHUJYMCKHX W KaJUjyMCKHX KaHajla oMoryheH je mpoliec pemnosia-

pusanuje.

Kiacnuan nornen Ha mpomnaraijy uMITyJica Kpo3 HEpBHO BJIAKHO jecTe Ja ce HajBeha
€JIEKTpUYHA aKTUBHOCT oJBHja y PaHBHeoBUM uBOpoBuMa, Kpo3 crenudpuyne Na+ u K+
KaHaje, IOK MHTEPHOalTHA aKCoJieMa U MUjeNuH (DYyHKIMOHUINY Ka0 MACUBHHU M30JAI[MOHU
neo. OBakas ctaB je, npema Cauny u Kpapymy, nocrasibeH jom 1952. ox ctpane XoukuHa 1
Xakcneja (143). Kon HemujenMHI30BaHUX HEPBHUX BJaKaHa, aKIIMOHW MOTEHIMjall ce kpehe
KOHTHHYHUPAHO Ay akcoHa. 300T BUCOKE OTIOPHOCTU aKCOIIa3Me Kao U BEJIHMKE Karnalura-
TUBHOCTH aKCOHaJHe MeMOpaHe, HeMU]jeTTMHIU30BaHO HEPBHO BIAKHO MOpa OMTH BeOoMa BeJH-

KOT JTijaMeTpa ga Ou uMasio cmiocoOHOCT Op3e mponaraiyje akimoHux norexiyjana (141).

C npyre cTpaHe, KOA MHUjEIMHU30BAHUX HEPBHUX BJaKaHAa HEPBHU MMITYJIC CKaue OJ
jeaHor 1o apyror PanBueoBor 4Bopa, LITO Ce Ha3MBa calTaTOpHa KOHAyKuuWja. TepmuH ,,can-
TaTOpHA KOHIAYKIMja“ aKIMOHOT MOTEHIMjaja, mpemMa peunma bupua, yBenu cy jomr 1941.
rogune Tacaku u Takeyun (128). CanraTopHO KpeTame aKIMOHOT IMOTEHIIMjana KO MHjeIH-
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HU30BAaHUX HEPBHHUX BJIAKaHA TOCE/AYje JIBE OUMIJICAHE MPEAHOCTH y OJHOCY Ha KpETamme
aKIMOHOT TIOTEHIIMjajia Jy’>K HEMHjEIIMHU30BaHOT HEPBHOT BllakHA. [IpBa mpemHoCT je Beha
Op3uHa Tporaraiyje akIMOHOT MOTCHIMjajla W KOJ BJIakKaHa MaJIoT JMjamMeTpa, a JApyra je
Mama CHepreTcka MoTpolmka. MeXaHn3aM caJiTapoTHE KOHIYKITH]je HEPBHUX MMITYJICa MOXKE
noBehaTu Op3uHY TIporaraiyje akiimoHoT moTeHIjata oa 5 no 50 myra (144). Kako cy kon
MUjEIIMHU30BAHNX HEPBHUX BJIAKaHA CKCIIUTOBAHU CaMO PaHBHEOBM YBOPOBH, Mama CHEp-
reTcka MOTpOIIkha je MoTpeOHa 3a KOHAYKIHM]Y akiuoHor noreHnujana (141). Canraropna
KOHJTyKIIMja HEPBHUX MMITYJICA MPETIOCTAaBIba JIa MUJEIIMHCKN oMoTa4d 00e30elyje nzomnamujy
ca KapaKTepHCTUKaMa BHUCOKE CJIEKTPHYHE WMIICJAHIIe W HHUCKE KamanutaTuBHOcTH (141,
143). BpemeHckU mepHoj Mpesiacka aKIMOHOT TMOTCHIIMjana ca jeIHOr Ha Apyrd PaHBueoB
YBOp Ha3WMBa CE MHTEPHOMATHO BpeMe KOHIyKIje. Koa HemMujenn30BaHuX HEPBHUX BIIaKaHA
Tayac Jenojapu3alpje ce MUPH KOHTUHYHPAHO YK aKCOHA, OCIIa0JheH BETMKOM KaraluTa-
TUBHOIINY aKcoiieMe, ITO JIMMUTHpA Op3WHY KOHIYKIM]je HEMUjCIIMHHU30BAHUX HEPBHHUX

BJIakaHa Ha oko 1 m/s (128).

AKIIMOHU TIOTEHIHjall TIPEJICTaBJba KpaTak, caMoIponarupajyhu mpeokper y mojapu-
TeTy MeMOpaHe KOjH je 3aBHCTaH O] MoYeTHOT npuiruBa Na+ joHa yHyTap henujcke memOpa-
He, ILITO JIOBOM /10 poMeHe nonaputera Ha +40 mV npahene Op3uM MOBPaTKOM Ha MUPOB-
HU noTeHuyjai oa -90 mV HakoH HanmymTama joHa K+ Ban henujcke memOpane. [lenu ce y 3
dase, ¥ TO CTaAMjyM MHUPOBamka, CTAAMjYM JeHoJapHu3alrje ¥ CTaIdjyM peroiapu3aiuje.
Toxom Tpajama (asze MupoBama cmaTpa ce Ja je MeMOpaHa akCOHa ,,lT0JIapHUcaHa’, a MeM-
OpaHCKM MOTEHLIKjal, Kao HITO je pedeHo, u3Hocu -90 mV. Craaujym aenonapusanuje npes-
cTaBJba (ha3y TOKOM KOje je akcoJieMa W3HEHAIHO MPOMyCTbUBa 3a Na+ yHyTap akcoHa, YMMe
ce Memha MEeMOPAaHCKHU MOTEHIUjall, KOjU C€ KOJ TamHX BIaKaHa MPUOIIKaBa HYJH, JOK KO
ne0/puX MUJEITMHU30BAaHUX BJlaKaHa IMpedallyje HyJIy W MOoCTaje Mo3uTHBaH. [IpomycT/buBOCT
MeMOpane 3a Na+ joHe TokoM ¢aze nenonapusanuje Tpaje Hekonuko 10000ux genosa cexyH-
7ie, HAaKOH 4era HaTPUjyMCKU KaHaJId MOYHMIbY Ja C€ 3aTBapajy, a KaJlMjyMCKH KaHallu ce
0TBapajy BUIIIEC HETO Y a3y MupoBama. Y 0B0j dasu penonapu3anuje K+ joau qudpyHayjy y
CTIOJBbALIY CPEIMHY YHME JI0JIa3H JI0 YCIOCTaBJbamha MUPOBHOT MEMOPAHCKOT TOTEHITH]jaIa.
Jenan MUk akpoHOTr moteHMjana he ce KpeTaTtu, OAHOCHO OUTH MPONAarkupaH, LEIOM JIyKH-
HOM aKCOHa CBe JI0 TepMHUHaiIHOr opraHa. [Ipatehu TpancMucHjy jeqHor HEpBHOT MMITyJIiCa,
aKCOHU CY MHHUIIMjATHO pepakTOPHU, OJJHOCHO HE MOTY C€ IIOHOBO JICMIOJIApPU30BAaTH CBE JO0K
je MeMOpaHa Jienojiaprucana MpeTX0JHIM aKIIHOHNM TIOTEHIINjaoM. ATICOyTaH pedpakTop-
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HU MePHO/J] KOJI BETUKUX MHUJEIMHU30BAHUX BllakaHa Tpaje oko 1/2500 cekynau. Kox mamux
HEpBHUX BJIaKaHa AyXH je pedpakropHu nepuon (144). PedpakropHu nepuoa Hacraje Kao
pe3yJiTaT 3aTBapama MHAKTUBAIMOHUX BpaTta Na+ KaHaia 1 HEeMOTYNHOCTH TIOHOBHE JIUCTPH-
Ooyuuje Na+ mpe moBparka akcosjeme Ha MUpoBHU MoTeHIjan (143). [Ipouec nenonapuzau-
je moOyheHor aklIMOHOT MOTEHIHjalla MyTyje LEJIOM aKCOJIEMOM YKOJIHKO CY YCIOBH HUCITyHe-
HU, YKOJIMKO HHCY, MpOIleC AeMoiapu3aliije ce yoIlmTe Hehe MIMPUTH Ha CyceqHe IEeNOoBe

aKcoJjeme, IITO C€ Ha3uBa MPUHLIUIIOM ,,CBe K Humra' (144).

bp3una koHAyKIHje je, Kao IMTO je peueHOo, Takohe Mama KOJ HEMHjEITMHU30BAaHUX
BIIaKaHa U M3HOCHU OKO 1 m/s, JOK KOJ MUjeTMHU30BaHUX BlakaHa Bapupa on 40 go 75 m/s, a

Koj oHMX HajBehux une u 10 80 m/s (128).

C 003upoM Ha CBOjy aHATOMCKY rpalyy, Koja je 3a TOpHe EKCTPEMUTETE 00jalllmheHa y
nornasspy 03.03. 1 Ha HU3HOIONIKE KAPAKTEPUCTUKE YKPATKO U3HETE y TEKCTY U3HAJ, BUIHO
je na je ocaoBHa ¢ynknuja [THC-a ynpaBo npenoc umiryiica, y3 MmoryhHocT npusiarohaBama
HEOrpaHMYEHOM OpOojy MO3WIIHja, MOKPETa U KpeTama, KaKko LEeJIOT Teja TaKO U eKCTPEeMHUTe-

Ta.

01.04.4. AkCOHATHM TPAHCNIOPT

YHyTap CBakor aKCOHa TOCTOJH CHUCTEM 3a KOMYHHKAIH]y, IIyTeM KOjer ce Iajby
nH(popmanrje kao u henrjcke KOMIIOHEHTE U3Mel)y HeypocoMe U TEPMUHATHHUX JIeTIOBA aKCO-
Ha. AKCOHQJIHU TPaHCIOPT C€ OJIBHja CUCTEMOM MHKpPOTYyOysa, y oba cMmepa, OJHOCHO Y
aHTEPOTPaJHOM — OJ] HEYpOCOME Ka MepU(EepHju U y peTpOorpagHOM cMepy — O] TepruQepHux
WIA TEPMHUHAJIHHUX JeJIOBa aKCOHa Ka Heypocomu. Omimkyje ux (pyHKIMOHHUCAame mpema
(U3HOJIOMIKUM TOTpebaMa aKCOHa, Y OKBHPY KOJUX C€ Pa3IMYUTH MOJIEKYJIH W OpraHese
TpaHcmopTyjy y3 nomoh ,,MoTopHux mpoteuHa“ (140). [IpoTenHu koju BpIie NUCTATHU TPaH-
CTOPT HA3UBAjy c€ KWHE3WHH, JJOK CE€ OHU KOjU TPAHCIIOPTY]y CYICTAHIE MPOKCUMAIHO Ha3H-
Bajy nuneunu (107, 140). [Ipema peunma Camapyuha u koayTopa, Mopej Tora mro ce KOH-
[ENT aKCOHAIHOT TPAHCIIOPTa CMaTpa pellaTHBHO HOBHM, joII TodeTkoMm 20. BeKa mocTojajie
Cy MPETIIOCTaBKe O HeroBoM mocrojamy (145). I[Ipema HaBogauma Jlynabopra u koayropa,
Beuc u Xucko (enr. Weiss and Hiscoe) cy 1948. rogune npBu U3BPLIMIN JUraTypy HEpBa U
MOKAa3aJM TUJIATAIN]y MPOKCUMATHOT OKpajKa M Cy)KaBame TUCTATHOT OKpajKa y OJHOCY Ha
muratypy. Mctu aytopu HaBoje /1a Cy KacHHja UCTPaKWBamka MOTBPINIIA ITOCTOjambe MPOKCH-
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MaJIHO-JJUCTAIHOT aHTepOrpaHor Oyjamba aKCOHAIHUX KOMIIOHEHTH, Koje ce kpehy Op3uHOM
ox 0.1 1o 30 mm Ha nan. [lyreMm nurarypa cy Joka3aHa NOCTOjamka U JAPYTHX BUJIOBA aKCO-

HajHor TpaHcnoprta (105).

[Tpema naHammbUM ca3HakUMa, MMOCTOj€ 1Ba BUIa aKCOHAIHOT TpaHcmopTa. Kao mrto
je M3HaJ MOMEHYTO, aHTEePOrpasHu U perporpaaau. Oba ce OUTHKY]jy CONCTBEHHM CMEPOBU-
Ma KpeTama U Op3uHamMa UCTUX. AKCOHAJTHH TPAHCIIOPT j€ €HePreTCKH 3aBUCTaH, 0e3 003upa
72 7K je y TIHTakby aHTEPOTPaJHU UM PETPOTPAIHH, a BbUME C€ TPAHCIIOPTYjy CyOCTaHIle 011
KJbYYHOT 3Havaja 3a HHTErpuTeT U QyHKIHjy HeypoHa. [Topemehaju akcoHaIHOT TpaHCIOpTa

MOTY JIOBECTH JI0 Pa3IMUUTUX Npobiema, mel)y muma u 1o Heyponatuja (140).

01.04.4.1. AHTepOrpajHu AKCOHAJIHU TPAHCHIOPT

AHTEporpagHyu TPAaHCHOPT j€ 3a/ly’KEH 3a IPEHOC MaTepujajla U CYIICTaHLU O]l HEYpo-
coMe Ka nepu(epHUM JeJ0BHMa aKCOHA Ia CBE JI0 HErOBUX TEPMMHANA. Y JIMTEpaTypH ce
jour Moke HahM ¥ O TepMUHUMA OpTOrpadHU, OTHOCHO HEHTPU(yTraTHU aKCOHAIHU TPaH-
cropt (128). Uctu 06e30ehyje akcoHy HEonmxoaaH MaTrepujall, KOju c€ CHHTETHUIIE Y HEYpO-
COMHU, ¥ KOJU C€ JETUMHYHO IryOu TOKOM TpaHCIOpTa, Tako Aa cBera oko 70% cTuke 10
akcoHanHux TepmuHana (145). Ilpema Op3uHM TpaHCIOpTa, AaHTEPOrPAAHU TPAHCIOPT ce
MOJKE TIOJICIUTH Ha Op3U U CIOpH, a C 003UPOM Ha CYIICTaHIIE KOje MPEHOCE OHU ce U (yHK-
LMOHAJIHO Pa3iuKyjy. bp3u akcoHaHU TpaHCIIOPT OJIIMKOBAH je KpeTaweM 01 0ko 50 10 0ko
400 mm Ha 1aH ¥ BUME CE€ MIPEHOCE HEYPOTPAHCMUTEPH M TPAHCMUTEPCKE BE3UKYJIE, a HEMA-
mu Opoj cTyauja je To Jokas3ao U y3 nomoh Buaeo-mukpockonuje (105, 128, 137, 140). Criopu
aKCOHAJIHU TPAHCIOPT OJuUIMKYyje Op3uHa Kpetama of oko 0.1 mo 30 mm Ha 1aH U BUME ce
YTJIaBHOM TIPEHOCE TPaJUBHE U CTPYKTYpallHe MaTepuje MOmyT TyOyna, MUKpOTyOyna, Hey-
podunamenara, mukpudonaamenara u aktuna (105, 137, 145). bpayH y cBom pajay roBopu nia
CIOPU aKCOHAJIHU TPAHCHOPT MMa JIB€ KOMIIOHEHTE: Copy KoMroHeHTy A (Slow component
a - SCa ) umja je 6p3una 0.2—1 mm Ha JaH, KOjOM ce MPUMApPHO TPAHCIOPTY]y HEeypoduia-
MEHTHH MPOTEHHU U criopy KoMmoHeHTy b (Slow component b - SCb ) kojoM ce mpuMapHO
TPAHCIIOPTY]y HEMEeMOpaHO3HM NPOTEWHU YKJbydyjyhH NMPOTEHHE ITUTOCKENeTa, ,,MOTOPHHU
MPOTEHHH * U MeTaboIMuKK eH3uMH (146). bp3nHa ciopor akCOHaJIHOT TPaHCIOPTa O HEKO-
JIMKO MMJIUMETapa Ha JIaH je CIMYHa Op3MHU pereHeparyje nepudepHor HepBa WM HEPBHOT

BJIaKHA HAKOH aKCOHOTOMH]E, KOja KOJI JbyIu u3Hocu oko 1 mm Ha naH (128, 147). Ipekun

58



AHTCPOrpaJHOr aKCOHAJIHOTI TpaHCIIOpTa AOBOJAU 0 nopeMehaja WK IIPCKHUIa KOH,HYKHI/IjC

(128).

01.04.4.2. PerporpagHu akCOHAJHH TPAHCIOPT

Kao u anteporpannu, u peTporpajHu TPaHCIIOPTHU CUCTEM j€ Takohe Joka3uBaH Kaja
ce HaKOH JIUTaTypa WM TPAaHCEKIMja TPAaHCIOPTHU MaTepujai, Mope] MPOKCUMAIHOT OKpaj-
Ka, HaKyIlJbaO M Yy AMCTAIHOM OKpPajKy, a TO jé NMPUIUCHBAHO PETPOTPATHOM TPAHCIIOPTY
(105). YV nutepaTypu ce, IOTOTOBO HEIITO CTapHjoj, MOPEa OBOT TEPMHHA MOXKE CPECTH U
TEPMHUH LEHTPUTICTATHN aKCOHATHH TpaHcnopt (128, 141). Perporpagnu TpaHCcopT npeHOCH
pEeLMKIUpaHe BE3UKYJIe M EKCTpalellyJapHu MaTepujai momyT oapeheHux ¢akropa pacta
(amp. enr. NGF), a npeHocu u uHpopMaIyje 0 CTalby akCOHA U TEPMHUHAITHOT OKPYKEHa O]
HEPBHUX TEPMUHAJA WIH O] TOBpeheHor cermeHTa HepBa 10 Heypocome (137). [lopen mome-
HYTOT, Takoh)e U HEeKU BUPYCH MOIYT Xeprieca U BUpyca OecHMIa MOTy JIohu 0 HEeypocoMe
perporpagauM TpancroptoM (105). On u3y3eTHOr je 3Hayaja jep CIyKU Kao MeXaHu3aM
noBpaTHe Be3e (eHr. feedback mechanism) y koHTpoan HuBoa henujcke akTHBHOCTH, a Y CITy-
4ajy HBETOBOT MPEKHUaa J0JIa3u 10 AereHepanuje unu hemujcke cmptu (128, 145). bp3una
Kkperama je oko 100 mo 300 mm Ha jgaH, Maja MpeMa HEKMM ayTOpUMa PEeTPOTPaJHH TpPaH-
CIOPT Takohe moceayje u cropy KOMIIOHEHTY 4Hja je Op3uHa Kperama 3-8 pm Ha gaH (105,

128, 140).

01.04.5. Heyporponu3zam u HeypoTpo(puzam

Ha camom kpajy 19. n nouetrkom 20. Beka, mpemMa HaBoAUMA ApPYyrux ayropa, Kaxam u
dopcMman 00jaBibyjy Aa perenepuuryha BiakHa moj oxpeheHnM ycnoBUMa UMajy MpEeTeH3Hje
Jla IUJbaHO pacTy Ka AMCTAJTHOM CETMEHTY HEPBHOT BJIAKHA a HE y OMJI0 KOM cMepy. YBeleH
j€ TepMUH HEypOTpOIM3aM KOjU O3HauaBa AUPEKHO KpeTame, OJHOCHO PacT, aKCOHa Ka JHcC-
TajgHOM HU3Bopy xemujcke emananuje (105, 148). [Topen wera, y muTepaTtypu ce MOTY CPECTH
U TEPMUHH XEeMOTaKCcHC U xantoTtakcuc. [lonoBuHoM 20. Beka UCTpakuBama J0BOJE 10 Gop-
MUpamba KOHIIETITa TAKO3BAHOT ,,KOHTAKTHOT Bol)ema‘ Ay TKHUBA KOja OKPYXyjy HepB (145).
Kachmja, a u caBpemMeHa ucTpakuBama U3 oBe obsactu, kopucrehu Hajuemnthe ,,Y* kanane,
Takohe Mokasyjy Ja akCoHe MPUIIMKOM pacTa OJUIMKYje KaKo TKMBHA Tako W (acluuKyIapHa

cneruduanoct (148, 149).
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C npyre cTpaHe, peTporpaJHuM TPaHCIIOPTOM C€ 10 HEYPOCOME TPAHCIIOPTYjy HEYpPO-
Tpo(cke cyrcTaHIle, o Kojux ¢y BehrnHa MOMUNENTHAN HACTAIN Y TKUBY KOKE WM MHIIWha,
a takohe ux mory npomsBoautu u llIBanose henuje (150). HeypoTpodunu cy ox uzyseTHor
3Hadaja jep OoHeMoryhaBame HHUXOBOT TPAHCIOPTA, yClIeN TPAHCEKIIMje HEPBHOT BIIAKHA,
nonpuHocu henujckoj cMpTtu. Takohe, kako HaBoge UeH W KOoayTOpH, IMOCTOje UHAUIH]E 1a
HEypoTpodUHHU UMajy U MpoTeKTuBHY yinory (150). IToctoje Tpu rnaBHe rpyme HEYpoTpodhu-
Ha: TIPBOj TPYIM MPUMAAAjy T3B. KIacHuHU HeypoTpoduuu Heku o mux cy: NGF, BDNF u
neyporpodunu 3 go 7 (NT3, 4, 5, 6, 7). Ipyroj rpynu npumaaajy HeypoTpohuHU TPOU3BE-
nenu ox ctpane ravjanaux hemuja momyt GDNF u CNTF. Tpehoj rpynu npunaga IGF. Csa-
KA Off BbUX MMa CleHU(HUUHY YJIOTY Kako Yy 37paBOM HEYpOHY TAaKO M HAKOH TPaHCEKIIH]je

HEPBHOT BJIAKHA, a Takohe ce u MecTa cekpenuje pa3nmukyjy (128, 147).

[lojenune cymncranue, nonyt NGF, Mory umMatu u HeypoOTpOIICKY Kao U HEypOoTpod-

CKy (DyHKIH]Y.

01.04.6. Cunanca, MOTOpHa 3aBpIIHA IUI04Ya, MHepBauMja mumuha, 3rao06o0Ba u
KOXKe
CBojuUM TepMHHAIMMa aKCOH JeTHOT HEYpOHA MO)KE€ WHEpBUCATH JIpyry HepBHY henu-
Jy TIPEKO HEHUX JeHIPUTA HIIM MOXKE MHEPBHCATH HEKH IPYTH 3aBPIIHU OPTraH OJJHOCHO TKHU-
BO. Y ciy4ajy OpaxujaiHOT IJIEKCyca U epudepHuX HepaBa TOPHET eKCTPEMUTETa HHEPBH-

CaHU 3aBPIITHU OpraHu Cy MHUIIKMhH, 3rI1I000BU U KOXa paMEHOT Tojaca v pyKe.

[Ipema peunma bupua, Ha3uB cuHarnca nao je lllepunrton (enr. Sherrington) Beh kpa-
jeM kpajeM 19. Beka. ['oBopehu na ce HepBHe henuje meljycoOHO HE MPOITYKYjy | J1a 3aBpIie-
TaK aKCOHa Ha JApPYyry HepBHY henujy HUje HuITa BUIle Hero KOHTAKT (128). CuHaricy Hep-
BHUX henuja KapakTepuIry NpecHHANTHYKU 3aBPIIETAK aKCOHA KOjH IIajbe UMITYJICE, CHHAII-
THUYKA MMyKOTHHA W MOCTCHHANTUYKK PELENTOPH ICHIPHUTA KOju mpuMajy ummyJice. Ca mnpe-
CHUHANTHYKOT 3aBPIIETKA IyTEeM BE3WKYJIA C€ TPAHCIIOPTY]y HEYPOTPACMUTEPCKE CYIICTAHIIE
KpPO3 CHHANTHYKY IMyKOTHHY W BE3yjy CE 3a PElenTope IEHAPHUTA, YAME CE HEPBHU UMITYJIC

MIPEHOCH ca jeJIHe Ha IpYyTy HepBHY henujy.
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01.04.7. UnepBanmja mumuha u mummhHa KoHTpaKkumja

WuepBaryja MummrhHUX BiakaHa oMoryheHa je mpeko HEpBHO-MUIIMDHE CIOJHHUIE
KOja ce Ha3MBa MOTOPHA 3aBpIIHA MJIo4a. MOTOpHA 3aBpIHA IUIOYA MMa JIBE KOMITOHEHTE,
HepBHY M MmuinhHy, MelycobHo pazaBojene mykotuHoM o oko 30 - 50 nm. I[loctoje nBe
BpPCTE HEPBHUX 3aBplIeTaKa: en plaque KOju notude o ajida MOTOPHUX HEypOHA U UHEPBU-
e excrpadysaiHa MUIIMNHA BIIAKHA U plate HEpPBHU 3aBpIIETaK KOJUM c€ 3aBpllIaBajy rama
HEYPOHU KOjU MHEPBUILY UHTpady3aaHa MuIIMhHA BIakHa, OHOCHO mponpuonentope (128,
151). Ilopen akcoHamHOT TepMUHAIA M MULIMNHOT BlIaKHA Y MOTOPHUM 3aBpPIIHUM IJl0Yama
npucyTHe cy u nepucuHantuuke IlIBanose henmje. Jlonmackom akIMOHOI MOTEHLHMjana 10
aKCOHAJIHOT TEPMHHAJa, OTBapajy C€ BOJTAKHO 3aBUCHM KAJUjYMCKU KaHaIM, LITO 32
MOCJeIUIly UMa KPaTKOTPajHO MHTpanenyiapHo (okanHo noBehame KOHIEHTpALUje Kallu-
JjyMa Koje IMOTOM pe3yJIThpa er3oiuuTo3oM Be3ukyia ca ACh. ACh npena3u CHHaANTHYKY ITyKO-
TUHY U Be3yje ce 3a eKcTpaueiyjapHu aeo peuenropa AChR Ha MUIIMNHOM BJIaKHY, IITO Kao
pe3yaTaT uMa OTBapame KaHalla KOju JOMyIITajy yJia3ak HaTpujyma yHyTap muiunhse henu-
je, omHOCHO nenonapusanujy hemujcke memOpane (3, 151). MHoru, anu He ¥ CBHU, MOJICKY-
JapHU jporahaju TOKOM Ipoleca HEpBHE €KcHTaluje MHuIlnha U MUIIMhHE KOHTpakluje Ccy
neUHUCAaHW W OMHUCAHW y JuTeparypu. M3 pasznora cakeTocTH TeKcTa OBIe Hehe OuTh

JieTaJbHO ONMCUBAHM, Ia ce unTaouu ynyhyjy Ha gogatHy aurepatrypy (144, 152).

WuTepaknuja ca CroJbHUM CBETOM 00aBJba c€ TIOMOhy MUITMNHUX KOHTpPAKIIHja, KOje
HaM oMmoryhaBajy KpeTame Kako IIeJIOr Tejla, TaKO W OECKOHAYHOCT IMOKpeTa TOPHHUX U
JOBUX EKCTPEMUTETA y Pa3IMUUTHM PEKUMHUMa pajia, a CKeJIeTHO MUIIMNHO TKUBO MpeacTa-
BJbA JEJHO OJ HAjAMHAMUYHUJUX W HAJIJIACTUYHMJUX TKHBA Yy YOBEKOBOM opraHusmy (152).
Jla Ou ce 3a/J0BOJBMJIM PA3IMYUTH MOTOPHYKM 3aXTEBH, AONUIO j€ 1O CIICIH]jau3aliyje
MUIIMNHUX BJIaKaHa, OJHOCHO JI0 Pa3BOja BUXOBUX PA3IMUUTHX KapakTepucTuka. Y rpahu
mumnha y4yecTByjy ekcrpadys3aiHa BiakHa, Koja omoryhaBajy mMummhHy KOHTpakuujy, u
BJIaKHA KOja (yHKIMOHUIY Kao peuentopu. [loctoju Benuku Opoj kinacudpukanyje Mumumh-
HUX BJIaKaHa, y OJJHOCY Ha pa3jMuuTe KpUTEpHjyMe, alu Hajuenthe kopuniheHa mojena je ta
rjae ce ekcrpadys3asiHa MumnhHa BIaKHA HA OCHOBY HbHMXOBE XHCTOJIOTH]E — 3aCTYIIJbEHOCTH
MHO3MH-TEIIKUX JIaHala U QyHKIMje MOTY MOAEIUTH Ha: TUIl 1 — pBeHa MuIIMhHA BlakHa,
TUN 2a — UHTEepMeaujanHa MulrhHa BIakHa v Tun 20 — Oena mumunhaa BiakHa (152-154).
CBaka oj1 OBe TpH BPCTE BJaKaHa MMa CBOj¢ KapaKTEPHCTHUKE, a OCHOBHA (yHKIHja UM je
KOHTpaKII1ja, Koja ce JellaBa MPIIMKOM HepBHE MHEepBalyje U omoryhaBa Mokpere u Kpera-
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we (154). [lopea KOHTpAaKTUIHMX, YHYTap MulIMha ce Hajga3e M MPONPHOLENTHBHA BIaKHA
YHja je CBpXa MOHUTOPHHT MHUIIUMNHE TEH3Hje U Ty>KUHE, a TO ¢y 1 0J1jeBH TETUBHU OpraHu

u mumuhHa BpereHa (3).

[onyujeBr TETUBHM OpPraHM Cy MHKAIICYJIMPaHe KOPITyCKyJIe KOje Ce y cepujama Haja-
3e n3Mely mummha u Mecta BeroBor npunajama. 3axsabyjyhu cBojoj rpahu, rae jenan I'on-
UMjeB TETUBHU OpPraH MO)K€ OMTH y BE3W ca BUIIE MOTOPHHUX jeIMHUIIA U rAe Bume [ onyuje-
BUX TETUBHUX OpraHa MOTy OUTH Yy BE3H, OJHOCHO aKTUBHUPAHU OJI CTPAaHE jeTHE MOTOPHE
jenuHuIle, OMOTYhEeHO je Ja pelaaTUBHO Manu Opoj ['onyujeBuX TEeTUBHUX BllaKaHa CEH3UTH-
BUIII€ aKTUBHOCT BeMUKUX Muiinha. Behnna xonarenux cHomnosa yHyTap ['oyiujeBUX T€THB-

HUX OopraHa cy uHepsucana 16 apepentnum akconnma (3).

MumhHa BpeTeHa Cy NpOIpHUOLIEITUBHU OPTraHy, KOJU e CacToje o]l IOCEOHUX Hep-
BHUX U MUIIMNHUX BJIaKaHa, JIOLMPAHA CY YHyTap CKEJIETHOI MUIIMNHOT TKUBA, QyHKIIMOHU-
Iy KA0 MEXaHOPELENTOPH OCETJbUBH HA PAcTEe3ame U CIIOCOOHHU Cy Jla AETEKTYjy IIPOMEHE Y
nykuau mumuha (108, 154). Mumuhza BirakHa o] KOjUX CE€ cacToje MHIIMhHA BpeTeHa
Ha3BaHa Cy MHTpady3ajaHa BIaKHA U HHEPBHUCAHA Cy OJ] CTpaHe CeH30pHMX la HeypoHa y LieH-
TpPaJIHUM [JE€JI0BUMA U OJ] CTpPAaHE MOTOHEYPOHA y IOJIapHUM JenoBuMa. [IponpuonentuBau
CUTHAJIM T€HEpUCAHU YHYTap BpeTeHa MPEeHOce ce MyTeM aepeHTHUX HEYpPOHa JI0 KUIMEHE
MO>KJIMHE, OJIaKJIe C€ LIajby OJArOBOPH MPEKO MOTOPHUX HEYpPOHA y BHAY oJropapajyhux KoH-
Tpakuuja. MummhHa BpeTeHa cy yMoTaHa y KarcyJje Hacraie ol TepmMuHanHux IlIBaHOBHX

henuja ceHzopHux HeypoHa (154).

MoTopHa jeJMHHLIA CacTOjH ce O aj(a MOTOPHOT HEYypOHA M CBMX MUIIMNHUX BIIaKa-
Ha KOj€ Ta] HEypOH MHEpBUIIE. Jenan anda MOTOPHU HEYPOH, OJHOCHO HETOB aKCOH MOXKE
MHEPBHCATH BUIIe MUIIMNHUX BJlaKaHa MPEKO CBOJUX 3aBPIIHMX TEPMHUHAJNA, M CBA CE KOH-
Tpaxyjy HNpUIMKOM Jenojapu3anyje akcona. Cee mumuhue henuje yHyTap jenqHe MOTOpHE
JeOMHHUIE Cy XHMCTOJIOIIKU MISCHTUYHE, a MOTY OMTH Op30KOHTpaxyjyhe — caunmeHe o]l Biia-
kaHa 20, Op30KoHTpaxyjyhe HHTEpMEaHjaTHE — CAUMbCHE OJ1 BIaKaHa 2a U CIIOpe — Cauynibe-
He o BiakaHa Tumna 1. bpoj MumumhHuX BakaHa yHyTap MOTOPHHUX jeIMHHMIA C€ Pa3lIuKyje
(3, 153). Bypk je y cBOM pajy U3BpIIMO cyManujy pU3HOIOMKHX KapaKTePHUCTUKAa MOTOPHUX

jemuauna (155). Yuyrap mummha ce Hanase pa3IHuuTH TUTIOBU MOTOPHHX jeIMHUIIA, YUME je
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OMOFYheHa aI[al'ITaI_[I/Ija muinha Ha pasiinuuTe META00INYKE U MEXAHUYUKE 3aXTCBC, a CaMUM

TUM U Ha IIUPOK JIMjana30H MOTOPUYKHUX aKTUBHOCTH (152).

XuBot MummhHOT TKMBA 3aBUCHU O €JIEKTPHYHE W HEYPOTPOPHUKE CTUMYTIAIH]je O
CTpaHe HepBHOT TkuBa. Kao mocneauiia Tora, y ciiydajy mnoBpeje nepudepHor HepBa J01a3u
10 TpOoQUYKKX, MEXaHMYKHX U MOJEKYJIapHUX MpOoMeHa yHyTap Muiinha koje moBpeheHu
HepB uHepBuie (156). OaroBop MUIMMhHKUX BiIakaHa Ha (pakTOpe MOMYT JeHEpBaIHje, cTape-
A, HEKAaTUBHOCTH, OOJIECTH U TaKO JaJbe je crenupuyad y 3aBUCHOCTH O] THUMa MUIIMhHOT
BiakHa. Beha arpoduja y cramuma moBe3anuMm ca ry0JbemheM MUIIMhHE Mace, Kao IITO je Ha

npuMep pak, npuMeheHa je koj BrakaHa Tuna 26 Hero ko BiakaHa tuna 1 (152).

01.04.8. UnepBaumja Ko:ke v 4yJ10 10AUpa

Yosek mpeko vyia npuMma nHpopMalrje u3 CroJballikber CBeTa, Koje ce MoToM o0pa-
hyjy y uentpuma LIHC-a na 6u ce oHza cTBOpHIIa KOMIUIETHA CIIMKA O CBEMY IITO HAC OKpPY-
Kyje. CBako 4ysno MMa OpraH KOjH CIyXH 3a MpHjeM HHpopMaluja na je UCTO U ca dyJIOoM
0IUpa, Koje je jorn ApUCTOTEN CBPCTA0 Y TMET TVIaBHUX 4yJia, 3aj€HO ca YyJIOM BHJIa, CIyXa,
mupuca u ykyca (157). Mako moampe ocehamo KokOM II€JIOT Tejna, cMaTpa ce Ja je ImaKa u
KOXa IIaKe TJIaBHU CEH3UTHBHH OpraH Koja 4yoBeka. OHa HaMm, ocuM HHQOpMaIyja o 00IHKY,
BEJIMYMHM M TEKCTYypH Ipeamera, o0e3dehyje n nnpopmanmje o Temreparypu, BIaKHOCTH,
KJIM3aBOCTH, €JACTUYHOCTH M TaKO Jajbe NpeAMeTa ca KOjuM je y KoHTakTy. llpyxka Ham
Takohe u unpopmaimje o ceom pactesamy (105, 158-160). Tako je, npema peunma Jlynadop-
ra, MoOepr y cBojuM paJioBMMa HarjaliaBao Jia je Iaka koja He oceha goaup 3anpaBo ciena
(105). IMopen HaBeneHOT, jeaHA O]l OCHOBHUX (DYHKIIM]ja KOXKE OTrJieNla Ce U Y HEHO] MPOTEK-

THUBHOj CCH3UOMITHOCTH, IITO OMOTyhaBa n3beraBame oBpea.

Yyno goaupa je o M3y3eTHOT 3Havyaja U 'y KOHTPOJIM MOTOpHKe 1make. MHpopmarumje
Koje ce 1o0ujajy 4yJoM Joaupa, a Y KOjuMa ¥ MEMOpHja Urpa KJby4Hy yJory, omoryhasajy
aJIeKBaTHY KOHTPOJYy CHJIE CTHCKa IIaKe, OJJHOCHO MPCTH]y Kao W HHXOBY aJIeKBaTHY KOOP-
JTUHAIM]Y TIOCeOHO MPUIIMKOM PyKOBama ca Jako aedopmunryhuM i J10MBUBUM 00jEKTH-
Ma, Kao U ca 00jeKTUMa MPH YMjeM PYKOBamby aJIeKBaTHA CWJIa U KOOPJAWHAIIM]a UMajy KIbY4-
HY YJIOTY, MOIYyT MHOTMX MY3WYKHX WHCTpyMEHATa — BUOJHMHA, TMTapa, KJIaBHUp, MaJUIE 3a

OyOmeBe; CIIOPTCKUX PEKBU3UTA U Tako nasbe (105, 158).
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3axBasbyjyhu mMexaHopernenTopuma KOoju ce Hajlaze y KOXH, a uhja je GyHKIuja 1aa
KOJAMpajy HMMITyJIcEe HacTajie (PU3MYKOM HHTEPAKLIUjOM HCTE Ca CHOJbHOM CPEIMHOM WM
npeaMeTuMa y 1B0j, KOjU ce 3aTUM aepeHTHUM HEPBHHUM ITyTEBUMA MPEHOCE 0 pedepeHT-
Hux nenrtapa y [IHC, cnoco6nu cmo ga ocehamo uynom noaupa (158). C 063upom ga mocto-
je ozmpehene pasnuke y MeXaHOPELEITOPHMa KOjU C€ Hayase y IVIATKOj, OHOCHO KOXH K0ja
HUje MpeKpuBeHa MajbamMa M JUlakaMa Y OJHOCY Ha KOXYy KOja MCTUMa jecTe MpeKpuBEeHa,
JaJbl TEKCT OBOT TIOTJIaBJba he ce OJIHOCUTH Ha MEXaHOPELENTOpe TIaTKe KOXe, Koja OJIH-
Kyje manMapHy cTpany mrake. [lopen mexaHopenenropa, 4ysio goaupa odoraheHo je u Tepmo-

pelenTopumMa 1 perentTopruma 3a 60 — HOLMIIETITOPUMA, KOjH ce TaKohe Hasla3e y KOXHU.

VY KOXH YOBEKa pa3iMKyjeMO YeTHUpU ThIa MexaHopenenrtopa: IlahunujeBe xopmy-
ckyne, Pypunujese 3aBpiietke, MencHepoBe kKopnyckyie u Mepkenose auckoe. OBu Mexa-
HOpeLenTopu ce MeljycoOHO pa3iuKyjy Ha OCHOBY CBOje rpahe u ()yHKIIMOHATHUX KapaKTe-
PHUCTHKA, a CIIy’>Ke 3a JIeTeKIM]y Tako3BaHOT. Oe3omnacHor noaupa. [lomeHyTn MexaHopeuen-
Topu nHEepBUCcaHu cy AP, Ad u C agepeHTHUM HEPBHUM BJIAKHUMA M 3ajeIHO Ca HhUMa Mpe/l-
CTaBJbajy MeXaHOpELENTOpe ca HUCKUM mparom apaxu (enr. Lowthreshold Mechanorecep-
tors — LTMRs) (157, 160). Ilpema jeqHom paHHjeM HCTpa)XMBamy I'YCTHHA HHHXOBE Paclpo-
CTPamEHOCTH Ha KOXHW MPCTHjy YoBeka uae u a0 240 jemqununa/cm? (161). Mexanoperento-
pH ce Ha OCHOBY CBOj€ aJanTaliije Ha CTUMYJIYC MOTY MOJIEIUTH Ha Op30-agantupyjyhe (eHr.
Fast Adapting — FA, ognocHo Rapidly Adapting — RA) u cnopo-anantupyjyhe (enr. Slowly
Adapting — SA). KoxkHu MexaHOpeUenTopH, NPHIMKOM CTHMYJALHUje, NPEeHOCe YETHPH
OCHOBHE BpCTe HHpOpMaIIFja: MOJAIUTET (Ha IPUMED HEXKaH 0P, BUOpaIje, pacTe3ame),

JIOKaIl]y, MHTEH3UTET U BpeMe KoHTakTa (159).

01.04.8.1. bp3o-apantupyjyhun mexanopeunentopu (enr. Fast Adapting — FA,
Rapidly Adapting — RA)
bp3o-agantupyjyhu MexaHopeuenTopu oJIroBapajy ,,eKCIuI0O3ujoM™ aKIIMOHUX MOTEH-
yjana, Kajga je y IuTamy aluldkalgja Wik npectaHak onpeheHor crumynyca, mehyTum
TOKOM CTaTH4Ke (pa3e cTUMyJIyca, Ha IpuMep Kaja je MpeaIMeT y KOHTAKTy ca KOXKOM anu 0e3
MOKpeTama OHU He masby nHpopmaimje. [locToje nBa Tuma oBux mexaHopeunenropa FA I —

Meucuepose kopnyckyie u FA Il — [Tahunujese kopmyckyie (158, 159).
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MeucHepoBe KOPIYCKyJie Ce cacToje OJ CIUBOLITEHUX JiaMmenapHux henuja mopeha-
HUX Y XOPU30HTATHE JITaMelie YHyTap BE3UBHOT TKHBA, JIOKATU30BAHUX Y JIEPMAITHUM TaIuIa-
Ma, ca rycTHHOM o1 oko 140 jenuamia/cm?. CBaka KOpIyCcKyJia MOXKe OWTH cHab/eBeHa ca
710 TPH BeJIMKAa MHjeITMHU30BaHa BJIAKHA KOja Cy HMCIpEIUIeTeHa YHYTap mbe. [IpHimkomM KoH-
TaKTa riaTke KoXke ca MpeIMeTOM U3 CIIOJbHE CpellMHe M0JIa3u 10 AedopMaliije KOpIIyCcKyie
MOJ YTHUIIajeM MEXaHWYKHUX CHIIA, IITO Y3pOKyje OyjHily akIMOHMX MOTEHIMjana, CIMYHO Ce
JenaBa ¥ Kaja MpecTaje KOHTAKT ca MPeAMETOM, OJHOCHO J€jCTBO MEXaHHUKEe CUIIe, TPHIIH-
KOM 4yera MeucHepoBe KopIrycKyJyie Bpahajy ¢Boj 00JHMK. JeqHo adepeHTHO HEPBHO BIAKHO Ce
MO’K€ IpaHaTH BUIIE MyTa Kako OM MHepBUcalo BUllle MeHCHEpOBUX KOPIYCKyJa, HeKal U
30 no 80 mux (158). OcersbuBe Cy Ha Harjie MPOMEHE Y OOJMKY MpeaIMeTa U JETEKTY]y Maje

WBHIIC HA IIaTKUM noBpuinnHama (159).

[TahuHujeBe KOpIyCKyIie NMPeACTaB/bajy HajCEH3UTUBHU]E CHKAIICYIMPAaHEe MEXaHOpe-
LIENITOPE, YHja je TYCTHHA pacrpocTpameHocTn oko 20 jenunuiia/cm?. CriocoGHe Cy Ja AeTek-
Tyjy Masie BUOpalyje U MOKpeTe KOKe MPUIMKOM KpeTama pyKe Ipeko oxpeheHor npenmera
1 OJUIMKYj€ UX BEJIMKO PEIENTUBHO MOApYYje. YITPACTPYKTypaaHe CTyaAHje TOKa3yjy Ja je
CBaKa KOPIYCKyJia MHEPBHUCAHA JeIHUM MHjennHU30BaHMM AP BiakHoMm. CriojeBuTa rpabha
[TahuHMjeBUX KOpITyCKylla Ha MOMPEYHOM MpeceKy mnoTceha Ha mompedyHu mpecek TiIaBUIle
JyKa, a KapaKkTepHile je Benuka enactuanoct (159). Ommukyje ux Beoma panujHa ajanTaiu-
ja Kao OJroBOp Ha MPHUTHUCAK KOXE, a Takole ce Ha3MBajy U JAETEKTOpUMa yOp3ama (EHT.
Acceleration Detectors) 300r cBoje CIIOCOOHOCTH Ja JETEKTY]y NMPOMEHE M alITepHaIrje y

CHa3u CTHUMYJyca, Kao y ciiydajy BuoOparnwuja (160).

01.04.8.2. Cnopo-anpantupyjyhu mexanopeuentopu (edr. Slowly Adapting — SA)
Cnopo-agantupyjyhu MeXxaHOpelenTopyd OCTajy aKTUBHM TOKOM IIEJIOT TepHoja
TOKOM KOT j& CTUMYJTYC Y MEXaHUYKOM KOHTAKTy ca PElENTUBHOM MOBPIIMHOM Koxe. Kao u
Ko Op30-amanTupyjyhux, U KOJ OBHUX MEXaHOpELeNnTopa pa3iuKyjeMo aBa tuma: SA [ —

Mepxkenose henmje u SA 1l — Py¢dunujesu 3aBpmrenu (158).

Mepkenose henuje, 0ITHOCHO MepKeIOBY JUCKOBH TPEACTaBIbajy CIIOPO-aJAalTHPY]Y-
he kokHEe MexaHOpelenTope, a Hamasze ce y 6asanHom ciojy enuaepmuca (157, 160). Kapak-
TEpHUIIIE UX JeTHOCTaBHA CTPYKTYpa, KOjOM 00aBHjajy HEMH]EITH30BAHE 3aBPIICTKE MUjCITUHH-
30BaHMX a()epPEeHTHHUX aKCOHA, a TYCTHHA PAaCIpPOCTPAlCHOCTH UM je oko 70 jemuHuIa/cm?.
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Hanazse ce y kiactepuma, 0JIHOCHO Tpymnama, Hekaj u 1o 150 Mepkenosux henuja, riae jenHo
AP SAI-LTMR BnakHo Moxe mHepBucatd U a0 15 Mepkenosux henuja (157). Ilopen AP
BnakaHa, Ao u C BnakHa takohe mory outu npucytsa (160). Mepkenose henuje najy ungdop-
Malgje 0 KOHTypama 00jeKkTa, ca OArOBOPOM KOJH j€ MPOMOPLUHOHANIaH MOBPIIMHAMA KPUBHUHE
o0jekTa Koju ce Aoaupyje, cinad oAroBop Kaja cy y MuTamy 0Jaro 3aKpuBJbEHU MPEIMETH U

JaK Kaja cy y nuramy omrtpe kpusune (159).

Pydunujesu 3aBpuienu, onHocHo PydunujeBe kopmyckyse npeu myT je onucao Wra-
nujan Auheno Pydunn 1894. roqune (ut. Angelo Ruffini). IIpencraBspajy Mane eHkamncym-
paHe HepBHE 3aBpIIETKE y OOJUKY LUrapeTa JIOLHUpaHe y JepMHUCY, ca TYCTUHOM 01 oko 10
jemunuia/cm?. Mopdosomku ¢y cinudbu [OJIHjeBUM TETHBHUM OpraHMMa, a MHEPBUCAHH
cy AP HepBHuM BiakHumMma (157, 160). Jlo Tpu nuiimHapa pa3inuyuTe OpUjeHTaluje y J1epPMUCY
MOTy OuTH criojeHa u (popmupaTu jeaan penentop. PydbuHujeBr 3aBpiieny 1eTEKTY]y IpaBail

KpeTama 00jeKTa Impeko oodpasia pacte3ama koxe (160).

Kon maspaBe koxe, mopen Tora miTo JjIake UTrpajy KIbYUHY YJIOTY Y peryJialiiju TeM-
nepatype, Tpeba ucrahu u na Gosukyse ajaka mpeacTaBbajy CIEIHjaIn30BaHe MEXaHOCEH-
3opHe oprane (157), kao u na je MmasbaBa Koxa Takohe nnepsucana AP, Ao u C apepeHTHUM

HCPBHUM BJIdKHHMA.

Hacynpor LTMR umamo u MexaHopeuenTope BUCOKor npara apaxwu (eHr. Highthres-
hold Mechanoreceptors — HTMRSs), koju npeacTaBibajy perentope 3a 00J — HOIUIETITOPE.
Hucy noBe3anu ca cnenuduyHuM cTpykTypama Beh ce Haja3e y 00JuKy ClI000JHIX HEPBHHUX
3aBpiueTtaka. Mcrtu ce akTuBHpajy KoJ CTUMYJIyca KOjHU J0BOJE 10 MOBpea Wi mpere 1a he
1o uctux nohu, a uHepBucanu cy Ad u C adepeHTHIM HEpBHUM BiiakHMMa. Hanaze ce kako
y MajbaB0j TaKo U y INIaTKO] KOXHU M HUCY CIIOCOOHU 3a afjanTalyjy WIA UM je CBOJCTBO ajar-
TalMje Majo, Ma je TOKOM Tpajalkba CTHMYJIaHCa IeHepaldja akIMOHOT IMOTEHIIHMjajla KOH-

ctantHa (159, 160).

01.04.9. ComaToceHn3opHa Kopa Mo3ra
ComaToceH30pHH cUCTeM (PYHKIMOHHUINIE eKCTEPOPEIENTHBHO U MHTEPOPELENTUBHO,
nepuunupajyhu u pearyjyhu Ha ctumyiiyce Koju MOTUYY M U3 CIIOJbHE OKOJIMHE, alld U U3

YHYTpalIlkOCTH opranusma. Ilopea Tora coMaToceH30pHHM CUCTEM HMMa YJIOTY Y KOHTPOJIH
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no3unuje u O6asanca. Vimnyscu reHeprucaHy YHyTap MeXaHOpEIenTopa Wi clIo00THUX Hep-
BHUX 3aBpiieraka npeHoce ce 10 [[HC. AdepeHTHr myTeBHu nMpeHoca OBUX CUTHANA MPEBA3U-
Ja3e OKBUPE OBOT TEKCTa Ma ce untaonu ynyhyjy Ha nogarny nureparypy (105, 158). Curna-
JM HACTaIM YCIIeA JOAWpa TMPUMApHO J0ja3e y KOHTpajaTepalHi KOPTEKC MO3ra, alld y
MambeM JIeNly U y HUIICHIIATEPATHU J1e0. ApaH)KMaH CEH30PHHUX MHITyTa 3aJpiKaBa MPOCTOPHE
penanyje U Kpeupa HeypalHy Mally MOBpIIMHE Tela y COMAaTOCEH30pHOj kopu Mosra. OBa
Mara IpeAcTaBba CIMKY XOMyHKyJyca (j1at. homunculus) ogHoCHO Manor yoBeka. Bexnuu-
HE JIeJIoBa Tejla y HeypallHOj MalM MPHUKa3yjy NIEJOBE Tela y OJHOCY Ha BAYKHOCT CEH30pHE
nepueniuje, ca makama, JUIEM W yCHama TPOIMOPIUOHAIHO 3HATHO BehuMm y omHOcy Ha

oCTalIC ACJIOBC TCIA.

01.05. ITaTodmusmosiornja nospena nepudepHUX HEPaABa U MPoOLEC

pereHepaunmje

01.05.1. YBog
OyHKIIMOHUCAKHE PYKE 3aBUCH OJ1 HEPBHOT CHCTEMa U HETOBOT J0OpOT QyHKIIMOHH-
cama, OJ] MO3ra Ta CBe JI0 3aBPUIHUX OpraHa, OMio Ja Cy y NuTamy e(heKTOpH WIH perenTo-
pu. IloBpene mepudepHux HepaBa TOPHUX EKCTpeMuTeTa, 0e3 003upa Ha TOPEKIIo, Kao
nocienuie nMahe MpoMeHe y IENIOM JIaHITy OJ1 MO3Tra J0 3aBPIIHUX OopraHa mrto he morom
YTUIIATH U Ha (PYHKIIMOHAIHE KapakTepucTuke pyke. [loBpene HacTajy Kao mocieauia Jej-
cTaBa HU3a GU3NYKKX (aKTOpa, AJTH U XEMHUJCKUX areHaca KOju MOTY JIOBECTH JI0 Pa3IMYUTOT
crerneHa omrehema. MexaHM3MH KOjU JIOBOJIE JI0 TMOBpEIA C€ MOTY CBPCTaTH Y HEKOJHKO
rpyna (145):
- Hcxemuje u kommpecuje
- Hcrezama (Tpakiuje) 1 KOHTY3Hje
- Jlauepanwje (TpaHCeKIHje)
- Enexrpuune, TepMHUUKe M UpaHjallioOHe IOBpEIe

- Hujexnmone nospene

Kako cy nasenu batnep u [loHc, y cB0joj kwu3u Mobunuzayuja nepsnoz cucmema,
TEPMUH ,,TpayMa‘ Hajuemihe aconupa Ha TEIIKE MOBPEIE, MAKO CE Y CYIITHHH CACTOJH U3
mupokor crektpa TexuHe (137). CreneH TexuHe MoBpeaa U Kiacudukaiyja moBpesa mnepu-
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¢depuux HepaBa Ouhe netasbHHUje pa3Marpanu y cienehem noriassey. [lomito cy y mperxon-
HUM ToTNaBbuMa obpalenn anaromcku u usuonomku acnekta [THC ropmux excrpemure-
Ta OBO TIOTJIaBJbE MMa 3a IWJb Jla YBEJAE YUTAola y MaTOPHU3UOJIOIIKE MPOIece U Mpolece

pereHepaiiyje U TuMe HarpaBu QyHKIMOHATIHY CIIOHY ca cieAehuM noriasbpuma.

01.05.2. ITaTto¢u3moJIOTHja KOMIIPECHBHUX U TPAKIMOHMX NOBpena 0e3
NMpeKna KOHTHHYUTeTAa HepBa U HCXeMHUja nepudepHUX HepaBa

Hajsehn 6poj moBpena nepudepHux HEepaBa TOPHUX EKCTPEMHUTETA CY 3alpaBO KOM-
MIpecUBHE MOBpEe, KOje MOTy OUTH aKyTHE U XPOHUYHE, Ha OCHOBY uera he ce pa3MKoBaTu
U KJIMHUYKA Ipe3eHTanuja. TexuHa cTerneHa HepBHE MOBpe/ie HacTajle Kao MOCIeaula KOM-
MpecHje 3aBUCH OJ1 BETUYMHE KOMIIPECHBHE CHUJIC KOja JIeNTyje Ha HEPB Kao M O] IbeHOT Tpaja-
wa. Kao nocnenuna koMmmpecuBHe noBpese, pyHKIHOHAIHU opeMehaj MoXe BapUpaTH O]l
OJiare mapecres3uje W/WiIM MOTOPHE CIa00CTH 0 MOTIYHOT TyOuTKa ocehaja w/mnu mumumhae
napanuze (105). Mako usmely by u )KUBOTUHA MOXKE OUTH pasivka y NaTo(u3noIOTHjH,
pasnuke u3Mel)y akyTHHX M XPOHHYHHX KOMIIpECHja MOKa3WBaHe Cy Hajuemhe HA aHUMAal-
HUM ctyaujama. McTe nokasyjy pasnuky y XMCTONATOJIOTHjU MUJEINHA, TJIe Ce KOJ XpPOHHY-
HUX KOMIIpecHja npuMenyjy MHjeTMHCKE aOHOPMAJTHOCTH IEJIOM JIYKHHOM Ha KO0joj JCIyjy
cuiie, JIOK Ce KOJI aKyTHHUX KOMIIpecHja MHjEeIMHCKEe aOHOpMaJIHOCTH mpumehyjy camo Ha
WBHIIaMa JIejcTaBa Cuie, Tae je cuia cmunama Hajeha (108, 162). CkimoHocT ka Moryhum
KOMIIPECHBHHM TIOBpeama nepudepHux HepaBa KO/ JbYIH PacTe ¢ TOJMHAMA, 3aTUM Yy CIIy-
4ajy CHCTEMCKHX 000JheHa, Y ciydajy mopemehaja U 000JbeHha BE3UBHOT TKMBA Ka0 M KO

BacKyJapHUX obosbema (163).

01.05.2.1. buaokana u ycnopemwe konaykmuje (eur. Conduction Block and
Conduction Slowing)

brnokana koHayKuMje y mponaraiuju HEpBHUX UMITyJica ce Hajyemrhe neduHuIle Kao
HEMOT'YNHOCT KOHIYKIIMj€ HEpBHUX HMMITYJICA KOJ CTPYKTYpajHO MHTAaKTHUX akcoHa (143).
V3pok Tome Moxe OutH Behm Opoj MexaHm3zama, a Hajuemhu je Kaga KOMIIPECHBHE CHJIC
JIeNyjy Ha HEPB MHTCH3UTETOM KOJU JIOBOAM JI0 CETMEHTAJIHE JEMUjEIMHU3AIM]E TOT Jejia
HepBa YuMe JI0BOJM 10 OJIOKaje y Ipomarayju HepBHOT uMItyica. JleMmoHcTpanuja 610kazne
y Tporaranyju HepBHUX MMITyJIca je O] 3Hauaja 3a YCIOCTaBJbahe MpaBUIIHE AWjarHo3e. Y
CIIy4ajy Jla je MHjeJInH caMo Oiaro omteheH, moia3u 10 MpONTUpeha HOJATHUX MPOCTOpa
IITO JIOBOJAM JI0 yCcTHopema KoHaykuuje (eHr. conduction slowing), mro Moxe, a U HE Mopa
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M3a3BaTH CUMITOME, aJId C€ MOXKE TOKa3aTh EJICKTPOIUjarHOCTUYKUM cTyarjama. HacympoT
Tome, koJ Behux omrehema MujenuHa, 10ja3u 10 JECTPYKIMje MHTEPHOIATHOT CerMEHTa a
THME U 10 OJIOKaje y mporaramuju HepBHUX ummysca (eHr. conduction block). Kox texux
KOMITpECHja MOXKEe JIOhW M JI0 aKCOHAJTHOT TyOWTKa. 3a pa3iuKy O] yCIOopema KOHAYKIIH]E,
Onokaza KOHIYKIMje JOBOIU JO CUMIITOMA TOMYT MUIIMhHE cIaboCTH WM CEH30PHOT

ryoutka (108).

01.05.2.2. AkyTHe KOMIIpecHBHe MOBpee

Hajehy npenucrnosuiujy ka akyTHOM YKJICHITCHY UMajy He3almTHheHH cynepduiin-
JaJIHU HEPBH M HEPBHU KOJU yCIIe/l CBOj€ aHATOMCKE JIOKAllKje MOTY OUTH M3JI0KEHHU BHCOKOM
nputucky (164). Jenan on HajOOJEUX IpUMEpa j€ TaKO3BaHA Mapann3a CyOoTHhe BeuepH (SHT.
saturday night palsy) xox koje momase 10 KOMIIpecHje paaujaTHOT HEpBa HAKOH HaCllamarba
Ha CTOJMIly, Hajuemhe y agKoXoJuCaHOM cTawmy. Koa akyTHHX KOMIPECHBHMX IOBpeIa
HEepaBa, HEPBHU CUCTEM HEMa BpEMEHa 3a aKTHBHpame MPOTEKTUBHUX MEXaHU3aMma U U3 TOT
pasyora akyTHe KOMIIpECHBHE IoBpeze 3axTeBajy Behy ypreHtHoct nedema (137). AxytHe
KOMIIpecHje MaHu(pecTyjy ce MpBO MELKambeM U MapecTe3njoM, a IoToM OuBajy npaheHe aHe-
CTe3joM M mapanu3oM. Koz makmmx KkoMIpecuja o npecTaHky NPUTHUCKA, HAKOH yCIIOCTaBe
HOpMaJlHE HEpPBHE MMKPOLMPKYJAIHMje U CXOJAHO TOME KOHIYKIMje uMItyica, ocehaj poaupa
u Mummhaa QyHkKuuja ce Bpahajy HakoH Hekonmko MuHyTa. C Ipyre cTpaHe, mpeMa peuyuma
JlynnOopra, mocieauie TeXKUX KOMIpPEecHja, MOIMyT efeMa U MoBehaHor MPUTHCKA €HIO0HEeY-
pHaliHe TEYHOCTH, MOT'Y JOBECTH A0 Ja/bUX IIPOMEHA Y MUKPOCPEIUHH, 10 GUOpo3e, U TUME
CTBOPUTH yCJIOBE 3a XpOHUUHY KoMmIipecujy (105). O30uspHe KoMIpecuje Mory, mopea ooiu-

Tepalyje KpBHUX CyI0Ba, OIUITETUTH U BE3UBHE OMOTaye nepudepHor HepBa.

01.05.2.3. XpoHuYHe KOMIIPeCHBHE MOBpe/Ie

Koa xpoHHYHMX KOMITpECUBHUX MOBpe/a, Hajuenrhe Ha3BaHUX U CHHIPOMHU YKJIeIlTe-
wa (edr. Entrapment Syndromes) HEpBHU cHCTEM MMa BPEMEHCKOI IpocTopa Jia omoryhu
pa3Boj oapeheHnX ananTHBHUX MeXaHW3ama, ITO oMmMoryhaBa 3HATHO yMameH HEraTWBaH
yTunaj Ha HepBHY KOHAYKIHU]Y (137). CekyHmapHu e(peKTH XpOHUYHUX YKJICIITCHa, MOMYT
efeMa, Xxemoparuje i HepBHe (Gudpose Mory y3pokoBatu npokcumanau otok (108, 165), a
XHMpYPILKE OlcepBalrje ykasyjy J1a je HepB y caMoOj 30HM yKJIeHITewma ucTamkbeH. Ha mpocropy

VKJICITeha Hajuenthe Jojia3u 10 eKCTeH3UBHE JeMujenuan3anuje (166).
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Canpepniens y cBoM paay u3 1976. ronune, onucyje tpu (hase KOMIPECUBHUX MOBpe-
Ja — XUIOKCcHjy, eneM u Gpuodposne npomene (167). Kana je mputrncak komnpecuje sehu ox
MPUTUCKA y KPBHUM CYAOBUMAa, JI0JIa3U 10 HEYPOHCXEMHje U HEMOTYhHOCTH MCXpaHe HepBa.
To kom myxer Tpajama IOBOAM 10 efeMa yciena omrehema eHaoTeanjyma KpBHUX Cy/I0Ba, a
KaKO YHyTap NepuHEeypHjyMa HeMa JUM(PHHUX Cyl0Ba €JeM Ce Mpyxka JOHTUTYIUHAIHO AYX
HepBa. Hakon oBe (ase, ycien mpoTenHCKu Oorator enema Jojla3u A0 Mpojudeparyje
¢ubpobdIacTa mWTO pe3yaTUPa HHTPAHEYPATHOM (GUOPO30M Ka0 33aHUM CTAJANjyMOM Yy Behu-
HU ciydajeBa. OBO yTHYe U Ha MEXaHMUKE KapaKTepUCTUKE HEpBa, oHeMoryhaBajyhu meroso
KIIM3akbe yHyTap KaHajla KOJUM HEpB IpOja3H, Kao U HeMOryhHocT MelycoOHOr Kiu3ama
MHTpaHEypaJHUX eJIeMeHaTa MPUIMKOM MOKpeTama ekcTpeMuTeTa. FIcTo Moxke pe3yaTupaTu

AaJbUM IIOBpCJaMa yCJICa MPCBCIIMKUX TPAKIUOHUX CHJIA.

01.05.2.4. MexaHu4Ke KapaKTepUCTHKe KOMIpecHje

Kon akyTHe xomrpecuje nepudepHor HepBa JIako J0Ja3H 10 o0JuTepalyje HHTpaHe-
YpaJIHUX KPBHUX CYZOBa IITO HAPAaBHO MMa HETAaTHBAH YTHUIIA] HA MUKPOLUPKYIaLHUjy. YTuU-
11a) KOMIIpeCcHje 3aBUCUNe O] JBE]y HEHUX KapaKkTEepPUCTHKA, Tpajarma U WHTECH3UTETa CHUJIC
KOJOM OHa Jiellyje Ha HepB, a MOCJeInlle MOTY TpajaTH O] HEKOJIMKO MUHYTa JI0 BUIIIE Hele-
Jba, A ¥ Mecellr. Y 3aBUCHOCTHU OJ1 BPEIHOCTH OBa JiBa (akTopa, Moxe 1ohu 10 popmupama
MHTpAHEYPAJTHOT elleMa, 11a U HEPBHOI' KOMIIAPTMEHT CHHIPOMA CIMYHOT MUIIMNHOM KOM-
MapTMEHT CHHIPOMY KOjU HacTaje yciea ucxemuje. EkcriepuMeHT Ha 3e4eBHMa je 1MoKa3ao Ja
nputucak ox 20 no 30 mmHg nmoBoam 10 perapaanuje BeHyJIapHOT KPBOTOKA y €MUHEYPH]Y-
My, U3 IIPOCTOT pazjiora jep je Behu Hero HHTpaBeHyJIapHU MPUTHCAK, a Jajkbe oBehame mpu-
THUCKa BOJM Ka CMamelmy KPBOTOKA y €HAOHEypHjadHMM Kamwiapuma. [Iputucak ox 80
mmHg BOIM KOMILIETHOM 3ayCTaBJbalby HHTPAHEYPATHOT KPBOTOKA Y KOMIIPUMOBAaHOM CET-
MeHTy HepBa (168). Jlebena MoTOpHa MUjeTMHU30BaHA BJIaKHA Cy TEHEPAJTHO BUIIIE OCETJHHBA
Y Ha KOMIIPECUBHE TMOBpPEJIE U HA MCXEMHU]y y OJHOCY Ha CEH30pHa BJaKHA, Kao IITO Cy U
BEJIMKH (DACIIUKYIyCH ca MaJIO eUHEYPHjyMa OCETJbUBUjU Ha KOMIIPECUBHE MOBPEIC Y OJHO-
Cy Ha BHIIIe MATHX (haciuKyryca oOMOTaHHX BehOM KOJUYHHOM €NUHEYPHjyMa. YKOJIHKO Cy
CEH30pHa BJIaKHA MOTOleHa, YIIIaBHOM Cy TO BJAKHA KOja MPEHOCE CEH3allfje Moaupa a He
BJIaKHA KOja MpeHoce ceH3anuje 6ona. M mo3uiyja BiakHa yHyTap camor Gaciukyiyca yThuue
Ha HErOBY MOJIOKHOCT NOBpehuBamy, Ma Cy Tako BJIAKHA YHYTap caMor (aciukyiayca 00sbe
3amTuheHa U Mame MOJJI0OKHA KOMIPECHBHHM IOBpEAaMa y OJHOCY Ha cymnepduiijaiHa
BJIAKHA.
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Cmuka 01.05-1: VTumnaj penatuBHE KOJWYWHE CMUHEYpHjyMa Ha
KOMIIPECUBHH edeKart.

BrnakHa ca HEKOJMKO CUTHHUjUX (DacuuKyJIapHHX Ipyna yBHjEHHX
y Belly KOMMUYMHY BE3MBHOT TKHMBa eMUHEYpHjyma (A) cy Mame
OCEeTJbUBA Ha MPUTHCAK Y OJHOCY Ha BJIAKHA Ca MambOM KOJHYH-
HoM ennHeypHujyma (B).

(Jby6asuourhy npod. np Camapuuha u capanuuka; Camapruh u
ocranu, [logpede u obomera nepugepnux nepasa, 1998)

01.05.2.5. AKCOHAJIHH TPAHCHOPT KOJA KoMIIpecHje nepugepHux HepaBa

KommnpecuBHe cuiie MMajy HETaTUBaH yTUIQ] HA aKCOHAIHU TpaHcmopT. OBne Takohe
BaXM J1a JyXKUHA Tpajarka U BEJIMYMHA J1€]CTBA KOMIIPECUBHE CHUJIE UTPajy MPECYIHY YJIOTy y
yTHLAJy Ha aKCOHAJHU TpaHcropT. Tako kox JejcTBa crnoJbanime cuie oa 20 mmHg y Tpaja-
By 2 h He gona3u 10 akyMyJanuje rpajujeHaTa akCOHAIHOT TPAHCIIOPTa, JI0K j& aKyMyJIali-
ja uctux Hal)eHa KOJ MCTOT MHTEH3WTETa CHJIE alli JTyKer Tpajama — 8 yacoBa. Kox cuie
Hemro Beher mutensurera, 30 mmHg u ucror Tpajama on 8 yacoBa HaleHO je 3HAYajHU]E
aKyMyJIUpambe TpaHCNOpTHUX npoTeuHa. Jlasbum noBehamem komnpecusHe cwiie Ha 30-50
mmHg nona3u 10 UHTEpYyNLKje U aHTEPOTPATHOT M PETPOrPATHOT aKCOHAIHOT TPACHIIOPTA.
[Tpema peunma [lanuna u ['pejama, Hakon kommnpecuje cuiioM ox 50 mmHg y tpajamy ox 2 h
aKCOHAJTHU TPAHCTIOPT C€ YCIOCTaBJha y POKY oA 24 h, TOK HCTO Tpajamke KOMIIPECH]j€ 3HATHO
Behum cunama, o 200 u 400 mmHg, 3axTeBa Ay»Ku HEepUOA 3a MOHOBHO YCIOCTaBJbaHE
aKCOHAJIHOT TPAaHCIOPTa, KOje N3HOCH 3 OHOCHO 7 JaHa 3a moMeHyTe BpeaHocTH (169). bio-
KaJia aKCOHAJIHOT TPAHCIIOpPTa M HEHO MO3HABamWEe OJ1 3Hauaja je 3a pa3yMeBame Mpobdiema
IBOCTPYKE, TPOCTPYKE M BUIIECTPYKE KOMIIPECH]E M 32 YTHIIAj HA HEYpOCOME YHYTap JI0p3aj-
HUX TaHIIMja U kuuMeHe MoxkauHe. [lopemehaju y akcoHamHOM TpaHCHopTy Hapyuuhe u
CTPYKTYpPaJIHHU MHTETPUTET aKCOHA Ka0 U KBAJUTET MHTEPAKIIM]j€ CHHAIICH yclie OJI0OKaae Win

HEJOBOJFHOT TPAHCIIOPTA IIUTOCKETIETHOT U TPAHCMHUTEPCKOT MaTepHjaa.
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01.05.2.6. CunapomMu ABOCTPYKHX, TPOCTPYKMX H BHIIECCTPYKHMX KOMIIpecHja

(enr. Double, Triple and Multiple Crush Syndromes)
JenHa on KapakTepHCTHKa KOMIIPECHBHUX MOBpena MepudepHuX HepaBa jecTe na
YEeCTO JI0BOJIE 0 Behe MO/JI0KHOCTH MOBpeAaMa Ha HEeKOj APYToj JIOKAIU]H TYKUHOM HEpBa.
Hajuemrhe cy To nmokaiyje Ha KojuMa cy HEpBH, yclle[l aHATOMCKUX KapaKTepUCTUKA, U MHAUe
MOJUIOKHU KOMIIPECUBHUM TOBpenama, momyT yiHapor kaHana (enr. Cubital Canal, Cubital

Tunnel) n xapnansor Tynena (enr. Carpal Canal, Carpal Tunnel).

Kon nBoCTpyKHX, TPOCTPYKHMX WM BUIIECTPYKUX KOMIIPECH]ja, jOII Ipe BUILE Jelie-
HHUja c€ KAao HKUXOB Y3POK YECTO IMOMHHAI0 MOCTOjalbe CYOKIIMHUYKE HeypomnaTHje, ITo Ou
OHJIa Y3pOKOBaJ0O Belly MOJUIOKHOCT HEpBa KOMIIPECHBHOM oluTehery Ha HEKOM JApYroM
JIeNTy, OBOT ITyTa ca KIMHUYKUM Manudectaujama (170, 171). UcpaxkuBama U3 ocamIeceTnx
roauHa 20. Beka 1moka3yjy Ja KoJ JIMraType HepaBa Koja He N3a31Bajy ajJTepHaLuje y KOHIYK-
LIUjU UMITyJIca J1oja3u 0 Behe MoIoKHOCTH HepBa Ka KOMIIPECUBHO] TIOBPEIU HA HErOBOM
APYroM Kpajy, MPOKCUMAIIHOM, OJTHOCHO IMCTAJTHOM, Y 3aBHCHOCTH TJI€ j€ HEpB JMraTHpaH

(172, 173).

Kaxo batnep u [lonc HaBome y cBoM pamy, Behu Opoj ¢axtopa moBoau g0 moryhe
10jaBe ABOCTPYKUX WIJIM BUIIECTPYKUX Kommpecuja (137):
- Kowmmpecuja HepBa Ha jeqHOM MECTY HEroBe Iy)KHHE he W3MEHUTH MeXaHWJYKe
KapaKTEepUCTHUKE OCTAJIOT JIeja HepBa
- Backynapne npomeHne he koersucTupaTs 3ajeIHO ca MEXaHHYKUM ITPOMEHaMa
- HeraruBan ytumnaj Ha akcoHanHu TpaHcnopT he ce y Buay moryhux pemnepkycuja

OApa3nuTH Ha OCTAJIC ACJIOBC HCYPOHA

01.05.2.7. Tpaxkuuone nospenae

Tpakiuuone noBpeze HacTajy ycien MOKpeTa, OJHOCHO KpeTama, IPH KOjuMa ce Hep-
BU M3AYKYjy M3HAJ CBOjUX (HU3MONOMKHX MoryhHoctu. Bpio decto oBa kperama OuBajy
M3a3BaHa CIOJAHUM CHJIaMa BHCOKOT WHTEH3UTETa, Ha TPHUMEpP Yy clydajy caoOpahajHux
Hecpeha wiu majoBa, Takohe W MPOJEeKTUIIHUM ToBpefama. TpakiuoHe MOoBpe/ie MOry OUTH
OTBOPEHOT U 3aTBOPEHOT THIA, 00yXxBaTajy Behy Macy TKHBa M BHIIIE HOLMIENTUBHUX 3aBp-
[IeTaka y OKBUPY nervi nervoruma, IITO Pe3ylATHpa W MHTEH3UBHUJUM cUMITOMHMa Behe
IUCTpuOyLMje Y OJHOCY Ha cumnrome kommpecuBHuX mnospena (137). Kox tpakumonux
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noBpea HepaBa Moryha je U TpayMa KpBHOT cyJia KOjU UCXpambyje HepB, IITO OH/A Pe3yJITH-

pa UCXEeMHUjOM HEpBa.

01.05.2.8. Hcxemuja nepudepHor HepBa

Koa xommnpecuBHMX M TpaKIMOHMX HEPBHUX MOBpEAa JOMUHAHTHA Cy J1Ba (akTopa
KOjU yTUYy Ha MaToJOTHjy nepudepHux HepaBa, OTHOCHO HEroBHX ejleMeHaTa. To cy mexa-
HUYKH U BacKyiapHH (akropu. Cmarpa ce 1a cy BacKyJlapHH (aKTOpH, OJTHOCHO MCXEMHUja,
on Beher yTuilaja Ha HEPBHY NMaTO(PU3MOJIOTH]y, HEro omrTehema Ha HEPBHUM €JIEMEHTHMA
HacTaja caMUM JIeJCTBOM MEXaHWYKe CHJIe, HaKo WX je Hajuenthe Hemoryhe pa3nBojutu jep
CBM MEXaHUYKHM (aKkTOpH ca cOOOM HOce M OONUTEepalujy KpBHHUX cCyaoBa y Behem win
MameM creneny. Jlynaoopr u PajaeBuk cy y cB0joj cTyIuju Ha THOMATHOM HEPBY KOJI 3€4YeBa
MOKa3aJIM Jla HAKOH IIEeCT YacoBa HCXEMH]€ WHIYKOBAaHE TPAKIMJOM, MIOJa3u 10 Op3or
MOBpaTKa CIIOCOOHOCTH HEpBa Jia MPOBOJAU aKIMOHE MOTEHLHUjajne, 10K Beh HaKoH /Ba cara
BUIIIE O]l TOra, OJIHOCHO HAKOH OCaM CaTH HCXEMHje J0Ja3u /10 aKCOHAJIHOT MH(]apKTa U

HenoBpatHor omtehema (174).

JlokJie ToJ1 je cauyBaH KOHTUHYUTET aKCOHA, KOMIUIETaH ONIOPaBaK je OYCKHBAH, HAKO
BPEMEHCKHU TEPHOJ] MOKE J0CTa BapupaTH, OJ HEKOIUKO HeAesba 10 Buiie mecernu. Kon
TEXHUX KOMIIPECUBHUX WU TPAKIIMOHUX MOBPEa, KO KOjUX J0JIa3U JI0 MPEKHUIa aKCOHATHOT
KOHTHUHYHTETA JIOJIa3H JI0 JIETCHepaIfje TUCTATHOT CerMeHTa MTo he OUTH IeTabHO OMHCAHO
y JaJbeM TEKCTy. YKOJIHMKO j€ caduyBaH €HJOHEYPHjaIHM OMOTady, OTopaBak je 00Jbu jep cy
yCliel pereHepalyje akcoHa MHEPBUCAHU MPaBH 3aBPIIHU OPraHH, INTO YECTO HUjE CIIy4Yaj

YKOJIUKO CTpajia €HAOHEYPHjYM WU U €HJI0 U IEPUHEYPH]jYM.

01.05.3. ITaTo¢u3uoJioruja HaAaKOH MOBpPeaa Koje 10BOAe A0 NMPeKnuIa KOHTHHYH-
TeTa aKCOHA M HepBa
3a paznuky O] aKyTHHX M XPOHMYHUX KOMIIPECUBHUX IOBpena, KOJA KOjUX HUje
JOIIUIO JI0 JUCPYIIMje akcoHa Beh camMo 10 nemujenuHHu3aImje, TeKe MOBPE/e HarkheueHha
KOj€ JIOBOJIC /10 MPEKUAa Y KOHTUHYUTETY aKCOHa ca uiu 0e3 omrehema HEpBHOT BE3WBHOT
TKHBa UMajy cJ0XKeHHujy naTodusuonorujy. Ocum Tora, OBakBe MOBpeie OUIMKYje YMameHa
CIIOCOOHOCT pereHepainuje U BbeH TyKU MEepruoJl, Kao M TeKHU HUBO MOocieaula. TpaHCeKIno-
HE TIOBpEJIC JI0BOJIC JI0 MOTITYHOT WJIH JEIMMUYHOT TIPEKH/Ia y KOHTUHYUTETY HEPBa, 3aBIUCHO
0] CTEeTICHa TEXXUHE TTOBPEC, U MPEACTaBIba]y je/IaH OJ HAJTeKUX TUIIOBA HEPBHUX IOBpE/IA.
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Ono mTo yBek Tpeba MMaTH Ha yMy jecTe Jla y Cilydajy IpeKujaa y KOHTUHYUTETY HepBa,
OUJIO TPAHCEKIMjOM OHMIIO PYNITYpOM, UCTH C€ HE MOXKE ONOPABUTU 0€3 XUPYpPIIKE WHTEPBEH-
myje. [loBpene Harmedema KO KOjUX je cauyBaH €HIOHEYpPHjyM, UMajy 00Jby MPOTHO3Y H
Behy crocoOHOCT pereHepaiiyje, jep ce akCoOHU MPUIMKOM perenepanyje kpehy ynyrap cauy-
BaHMX CHJIOHEYPHUJYMCKHX KaHaja 10 MHJbHUX 3aBpiiHuX opraHa (175). OBo HHje ciyuaj
HAKOH TPaHCEKIMje U perapanuje HepBHOTr CTabua, TJe aKCoOHalHa MHUCIUpEKIUja MpeacTa-
BJba BEJMKU poOiieM. J[o oBuX pe3ynTaTa gomao je u Kaxan npe ckopo jemHor Beka, na Ou
ucty kacHuje Ownu notBphenu (176). Beh je HaBeneHo na moBpene HepaBa HE M3a3UBajy
caMmo TMOCJIeMIIE JIOKAIHOr Kapakrepa. HakoH noBpene, HeypoHH nepudepHux Hepasa Ipo-
na3e cepujy MOpQOIOMIKIX, METAOOINIKUX U OMOXEMH]CKHX MPOMEHA, 10J1a3H J10 IPOMEHa y
eKCIPEeCHjH reHa, MHAYKIIMje aroNTo3€e U OKCUAATUBHOT cTpeca. Takole monasu u 10 mpome-
Ha y KOpH BeJIMKOr Mo3ra. 1 kpBHO-HepBHa Oapujepa ryOu CBOj HHTEIPUTET TOKOM MOYETHHUX
¢da3a nereHepanyje U pereHepanuje, ajad ce MOCTENEHO YCIOCTaB/ba Y POKY O]l HEKOJIHKO
mecenu (140, 177). Hemro Mame npoMeHe JellaBajy ce Ha IPOKCUMATHOM OKpajKy HepBa,
JOK KOJ JMCTAJIHOT OKpajKa J0ja3u 10 O30MJbHHUjHX JIereHEpPaTUBHUX NMPOMEHA, MO3HATUX
o HazuBoM BanepujanoBa nerenepanuja (178). OcuMm 0OBOT y JIUTEpATypU C€ YECTO KOPH-
CTH M TEPMHH aKCOHAJIHA JIeTeHepalrja, KOju O3HavyaBa JCTCHepalrjy ¥ MPOKCUMATHOT U
auctanHor okpajka (140). Huzom npoTekTHBHUX peakiyja, yBehaBa ce reHcka ekcrpecuja
HEYpOoTpodCKuX (PakTopa Koju 3a y3BpaT nosehaBajy HeypOHaIHY MPOTEKIH]Y U MPEKUBIbA-
Bambe. EKCIMTOTOKCHYHOCT Ka0 M TMPEKHJ aKCOHAJTHOT TPAHCIIOPTa HAa MECTY MOBpeAe Cy
raBHU ¢aktopu HeypoHcke aktuBanuje (150). [Ipomene ce nmemaBajy m y opraHuMma Koje

MHepBUIIly OBpeheHn HepBU.

Kako Banr y cBoM mperiieqHOM paay HAaBOAM, aKCOHAIHA JETeHepanuja YKIbYydyje
HajMame 3 Mopdosomku npumeTHe dase (179):
daza 1: AkyTHa HeanonTo3Ha JeTeHepaTHBHA (a3a Koja pe3yaTHpa NPUIMBOM €KCTPaLEITy-
JapHOT KaJllKjyMa, KaJIauHCKUX MPOTEMHA M aKTHBAIMjOM IPOTEeacoMa-yOUKUTH-
Ha.
daza 2: JlaTeHTHU TIEpPHUOJ] TOKOM KOT' JTUCTATHU OKpajaK aKCoOHa OCTaje MOpP(OJIOMKN Henu3-
MEHEH 1 eNICKTPUYHO eKCIUTA0MIIaH U TOKOM KOT C€ ITyTeM aKCOHAJIHOT TPaHCIOopTa
y JUCTAJIHOM JIeTy IPOKCUMAITHOT OKpajKa akcoHa (GopMHpajy JUCTPO(UUHE JTONTH-

1e/TpaHy’e.
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®a3za 3: daza rpaHynapHe JereHepaimje koja pesyiarupa ¢pparMeHTaIjoM YUTABOT aKCOHAII-

HOT' HUTOCKCJICTA JUCTAJIHO O MECTA IMOBPC/IC.

01.05.3.1. IIpomeHe Ha HEypOCOMU

Cursanu TpaHCIyKIMje A0 HEypOCcOMe J0jla3e O/ aKCOHAJIHOT 3aBpIleTKa, KOJ HOp-
MaJIHUX 37paBUX aKCOHA TO Cy aKCOHAJIHHU TEPMHUHAIH, JOK KOJ aKCOHA KOJl KOJUX je JOILIO
710 TIPEKU/1a Y KOHTHHYUTETY Cy TO MecTa noBpezne. JlomackoM 0 HeypocoMe, CUTHAIU CTH-
XKy M J0 jepa Koje caapku reHcku mporpam. [IpBu curnamm ctuxy Beh HaKOH HEKOJIMKO
CEeKyH/U 10 HEKOJMKO MHUHYTa HaKOH IOBpeAe YCjel MOBPEAOM HMHIYKOBAHOT AKIIMOHOT
noteHujana. Perporpasnu TpaHCHOPT BHIIE YacOBa HAKOH IMOBpPEJE MPEHOCH JAPYTH Tajac
CHTHaJIa, 1 OHU IpeHoce nHpopMalrje 0 TeKUHU akcoHasiHe noBpene. Tpehu tanac curnana
M0JIa3u O CTOJbHKX (haKTOpa pacTa M MUTOKUHA OCIO00h)eHUX Ha MECTy MOBpEJE, U J10J1a31
710 jelpa NaHWMa Wik Helesbama HakoH mnoBpene (107). TpaHcekunjoM akcoHa BEJNHMKH €0
aKcorma3Me nocraje (GU3MUKH pas3/iBojeH oj Tena henuje, MTo JOBOIU A0 MPOMEHA HA HCTO].
[Ipomene Ha Temy HepBHE henuje cy youyeHe mpe BHIIE O] jeIHOT Beka o] crpaHe Hwucna
(180). Kako je naBeo Hucun, a kacHHje MOTBpMIIa cCaBpeMEHHM]a UCTPaKUBamba, IPOMEHE Ha
Teny HepBHE henwje cy HecnenuduaHe U YKIbYUyjy aucconynnjy Hucn tena (xpomaronusy),
noMepame jeapa ka nepudepuju xkao u ysehawme BomymeHna tena henmje (107, 148, 180).
Heku pamoBu mokasyjy 1a mopen Hectajama 6a3oduna mona3u u 10 HEMOTYhHOCTH UACHTH-
¢dukanmje jeapa, Tako Ja OHO IITO je octajo mojaceha Ha pa3Hy Bpehy Koja caapu KOHJICH-
3oBa”e ocrtatke HeypamHor JIHK (181). HapaBHo, BenmnunHa OBMX MpPOMEHA yTHYE W Ha
henujcky cMmpT. henujcka cMpT, OAHOCHO amornTo3a, MHOTO BHIlE morah)a ceH30pHEe HEypOHe
y OJIHOCY Ha MOTOpHE, a OBa pa3iiMKa je MoceOHO M3pa)keHa y CIydajeBUMa KaJa je MmoBpeaa
norpana nucranHo (182, 183). Ucra takohe Bapupa u o y3pacrta, mepuojia MpoTeKJIOr O

MOBpEJIe 0 Omepalyje, Kao U o] IPUpo/Ie TIOBpee.

01.05.3.2. IIpomMeHe Ha MPOKCHMAJHOM OKPajKy

Jomr je Kaxan y cBoM momenyTom nenmy u3 1928. rogunae 00jaBHO Ja HAKOH TPaHCEK-
II¥je, OJJHOCHO MOBpE/Ie Y KOHTUHYUTETY HEpaBa, J0JIa3H J0 PETPOrPaJHUX JCTCHEPATUBHUX
MpOMEeHa Ha MPOKCHMAaJIHOM HepBHOM OKpajky (176). Perporpaana nerenepainuja Hajuenthe
je y Iy>KMHHU OJ] jJeTHOT UM HEKOJHMKO MHTEPHOJIATHUX PETHOHa, a Y 3aBUCHOCTHU O/ TEKUHE
noBpege (148, 176). [Mopen Tora moia3u u 10 OTUIAKka IpOoKcUMaTHOT okpajka (184). Okpaj-
U TIepuQepHUX HEpaBa ce KO/ TPaHCEKIMja M PyNTypa PeTpaKkyjy HaKOH MOBpEe, OCTaBJba-
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Jyhu mpoctop usmely nospehenux aenoa. [loBnadewe TaHKUX HEPBHUX BJIAKAHA j€ MAmE y
oqHocy Ha nosnauewe Behux (141). OcuM HaBeJeHOT J0Ja3u M 10 peAyKLHuje y Kaauopy

MPOKCUMAJIHHUX aKCOHA, Ka0 U 10 IPpOMCHA Ha MI/IjeJII/IHCKOM oMOTauy.

01.05.3.3. IIpomMeHe HA IMCTAJTHOM OKPAajKy

OpnaBHO je MO3HATO Aa KOJ TpaHCEeKLHje nepudepHor HepBa, ycie akTUBHOCTH IPO-
Tease Kao M cemapalyje HeypocoMe O]l MeTabOJIIMYKMX HM3BOpa, J10JIa3u JI0 JIE3WHTETpalyje
JMICTATHOT JIeJia aKCOHA, KOjH MPOJIa3d Kpo3 Mpolec Tako3BaHe BanepujaHnoBe nereHeparyje
(enr. Augustus Volney Waller, 1816-1870) (107, 147). Ha3uB je mat y yact ¢u3nosora Koju
je TpBU 3ama3uo OBe MPOMEHE UCHUTYjyhy IiocodaprHrealHd U XUIIOTIOCAIIHU HEPB kade
(178). KacHuja uctpaxuBama Ha JbyJUMa Cy MOKa3aja Jia TUCTAIHU CETMEHT He JICTCHEPHUIIIe
oaMax Beh ocTaje eKCIMTaOMIaH M CHPOBOIJBUB 32 €JIEKTPUYHE MMITYJICE jOLI OKO YETUPHU
JlaHa, 3aBUCHO O] Ty>)KUHE HepBa. Heku pajioBu Mokasyjy Aa pe3ysTaTi eJleKTPOInjarHOCTHY-
KHX HCIHUTHUBAKA JUCTATHOT OKpajKa HEepBa MOTY OWTH HOPMATHHM U /IO CelaM MU JECeT
JlaHa HAKOH TpaHCEKIHje, a Op3uHa KOHAyKuuje u 10 Tpu Henesbe (140, 141, 185). Banepuja-
HOBa JIETeHEepalvja JUCTATHOT OKpajKa YKJbyUdyje HHBA3H]y MHJEIIOMOHOUUTHUX henuja Koje
JIOBOJIC JI0 NIECTPYKIIMje MHjelIMHA U 3amounmy MuTo3y llIBanoBux hemwmja. /lereneparmja
JUCTATHOT aKCOHAa Ce OJ[BHja MyTeM ayTOJUTHUYKUX MexaHu3aMa. AKyMmyJaiuja JH3030Ma
JieliaBa ce OKO JIBa caTa HaKOH IOBpeNe JIOK je HeH BpxyHal oko 12 mo 24 cata HakoH
MOBpEJIe, @ Haju3pakeHja je y MPBUX HEKOJIUKO CAaHTHMETapa AUCTAIHO O MoBpeleHe JloKa-
mje. OTpUiIMKe J1aH, JIBa HAKOH TOBpe/e JaJbl JUCTATHA aKCOHATHH CETMEHTH MOYUY Ja
ne3uHTerpuiny. Hanpeaak mucranHe JAe3WHTErpalyje Kao U CTBapamke MUJEITMHCKUAX OBOUIA
nemaBa ce Op3uHOM o1 oko 46-250 mm Ha nman (140, 141, 179). lona3u mo aerpanaiuje
IIUTOCKEJIETOHA a OH/Ia | JI0 auccuoiyruje hemmjcke memOpane (147). IlpomeHe Ha IIUTOCKE-
JIETy TPENCTaBJbajy W HajpaHHje TPOMEHE y aiTepHanuju HepBHOr BiakHa (186). Ocramu
Je3UHTErpuIlyhnx akcoHa, ykiby4yjyhu U MHjeIMHCKE OCTAaTKe, TUTECTY]jy C€ KaKo OJ CTpa-
He npoaupyhux makpodara Tako u oj ctpane llIBanoBux henuja (187). IlIBanose henuje,
Koje cy Oorare au3030MuMa GaroIuTyjy akCOHAJHE U MUJEIIMHCKE OCTAaTKE HAKOH Yera 0cTa-
Jy mpa3He ennoneypujanne 1esu (141, 148). lomunanTtHa ynora makpodara u IlIBanoBux
henuja y ykiamamy MUjelnrHa Bapupa TokoMm BpemeHa (187). Mako ce Behuna duzmukux
MIPOMEHA JI0TOJI TOKOM TPBHX HEJ/eJba, 32 YKIamhakhe CBUX MHU]EIIMHCKUX OCTaTaka MOTPEOHO

je u 1o Hekoymko Mecery. [lopen ykiamama MUAjeTMHCKUX ocTaTtaka, Makpodaru u llIBanose
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henuje Takohe cTBapajy LHUTOKMHE (MHTEPEIYKHMH — 6), IITO MOCHENIyje aKCOHAJIHH pacT

(147).

VY panum (azama BanepujanoBe nereHepairje, Kako HaBOJIe U3BOPH, J0JIA3H 10 aKCO-
HAJIHUX TIPOMEHa M 0Ko PaHBHeoBHX 4BOopoBa. OKO HOJATHHUX WM MapaHOJAIHUX PErHja aKy-

MYJIUpajy ce MUTOXOHJIpHU]e, TycTa Teja, Kao u aApyre opranene (141).

01.05.3.4. Peaxkumja llIBanoBux heauja, MujeTMHCKOT OMOTAa4Ya U
Makpodara

Jlocanamima uCTpakuBama nokasyjy na lllsanose henuje pearyjy seoma 6p30. Hbuxo-
BE€ OJTHOCE ca JIereHepuiryhuM akcoHNMa, J0JIa3HUM MakpodaruMa u IpyruM eHAO0HeYpHja-
HuM henujama HajBepoBaTHHUje perynuiie no0po paspaheH cucteM curHaita. MujenuHcke
MIPOMEHE HacTaJIe yCcliel aKCOHOTOMU]e HUCY mpocTa peaknuja [lIBanosux henuja, Beh, makap
JeTUMHYHO HAcTajy Kao pe3yiaraT ryOuTKa CUrHaja Koju je obe30ehuBaH KO MHTAKTHUX
akcoHa. McrpaxkuBama Takohe mokasyjy aa je henmjcku oaroBop Opiku y HEMHjEIMHU30BA-

HuM llIBanoBuMm hemmjama (140, 188, 189).

JlucramHo ox MoBpeae oaMax aofiaszu Ao mupema [lImuar-JlantepmMaHOBUX HHIIMCY-
pa, Beh y poKy 01 HEKOJIMKO MUHYTa, IITO he ce Ha JajbUM JAUCTAHUM JIOKalldjaMa yOuuTH
24 no 36 4yacoBa HaKOH moBpee. McTpakuBarma Ha MMaloBUMa MMOKa3yjy Jia 3ajeIHO ca OBUM
MOYHEE U Mpolec (popMupama MH]EIMHCKUX OBOMa, Hajuemhe 6-10 Ha cCBaKOM HMHTEPHO-

namHoM npoctopy (190, 191).

Onamame Opoja llIBanoBux henmja koje ce BpeMEHOM JielIaBa y CIIy4ajy HEIOCTaTKa
aKCOHa je BeoMa Ba)KHO Ca acleKkTa MoTeHIHjainHe pereHeparuje. ubpodiactu nmounmy aa
okpyxkyjy konone [lIBanoBux henuja, a mUXoBa mpoiudepalrja ce aelaBa joul y TOKy MpBe
Hezesbe, 1a OM ToAMHy JaHa HakoH JaeHepBanuje llIBanose henuje 3HaTHO aTpodupaie u Ha
Kpajy Omiie 3aMemeHe KOJIareHoM U BiIakHuMa enactiHa. [Topehame Opoja eHnoHeypujaHux
henuja y TOKy npBe HelleJbe HAKOH TPAHCEKIIMje HEepBa, Mopea mpoiudeparuje pa3auaauTor
Opoja henuja, HacTaje u ycieq HUPKYIUITYhUX MOHOHYKIEapHUX ¢aronura. YKOIHKo aohe
710 pereHepalmje, HIOHEeypUjaIHe IPOMEHE MO0CTajy peBep3UOMIIHE ca KOJareHUM BIaKHUMa
KOja ce yBeJIHuYaBajy /10 CBOI HOPMAJTHOT JHMjaMeTpa, a HepBHA apXUTEKTypa ce Bpaha y HOp-
Mmaiy (140, 192).
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HeMI/IjeHI/IHI/ISOBaHa BJIaKHA ACTCHCPHUITY HAa HMCTH HAYUH KaO0 U MI/IjeJ'II/IHI/BOBaHa, C

THUM IITO HEC J0Ja3U O0 (I)OpMI/IpaH)a MI/IjCJ'II/IHCKI/IX oBOHIaA.

01.05.3.5. IIpomeHe y aKCOHAJIHOM TPAHCHOPTY HAKOH NPEKHIAa KOHTHHYHTETA
aKCOHa

Kao mTo u komnpecuBHe MOBpeE JA0BOJE A0 MPOMEHA y aKCOHAJIHOM TPAHCIOPTY,
TaKo J0 TOra JJOBOJE M MOBpele Beher cTeneHa Koje y3poKyjy MpeKua KOHTUHYUTETa HepBa.
I'enepanno, nonasu 10 noBehama MpeHoca rpaluBHOT MaTepHjaja, KOju je moTpedan 3a pere-
HepalHujy, a CMambeha MPEeHoca KOMIIOHEHTH KOje Cy MOTpeOHE 3a CHHANTUYKY TPAaHCUMHCHU-
Jy. Kako MHora ucrpaxuBama, koje HaBoau Jlyna0opr, nmokasyjy, KoJ akCOHOTOMHj€ HepaBa
crcapa Op3 aKOHOIIa3MaTHYHH TPAHCIIOPT MEHa KOJMUMHY MaTepuja Koje MPEeHOCH, alld He
u camy Op3uny Tpancnopta (105). Kao mro je onucano y nmornasspy ¢puznosoruje GyHKIIHO-
HUCama nepudepHux HepaBa, TPAHCIIOPTHU MaTepujajl MPEHEIIeH J0 aKCOHAIHUX TepMUHAIIa
IyTEeM aHTEepOrpaJHOr TPAHCIOPTa, Ha3aja ce Bpaha peTporpajHuM TPaHCHIOPTOM. Y Cllyyajy
TpaHCEKIHje, OHOCHO MPEKHIa Y KOHTUHYUTETY HEpBa, €0 TOT MaTepHjajia ce peTporpas-
HUM TpaHCIIOpTOM Bpaha camo /10 MecTta noBpejae Heppa. Ca Apyre cTpaHne, MaTepujai Koju je
aHTEepOrpaJiHUM TPAHCIOPTOM IPEHEIIeH J0 MecTa MOBpe/e ce Ty 3aycTaBjba M OJaTie ce
Bpaha perporpagnuMm TpancrnoptoM. KomnunHa oBako BpaheHor matepujana je Beha kox
noBpeheHnx Hero koj 3apaBux Hepasa (141). [Ipunrkom TpaHceKIHje HEpBa, HAPABHO, OHE-
MoryheH je TpaHcrmopt HeypoTpodckux (hakTopa, KOju Cy HOPMATHO TPOU3BEIICHH O] CTPaHe
TapreT henvja u TPaHCIIOPTOBAHU PETPOrPaTHUM aKcOHATHUM TpaHcmopToMm (105). OBakse
MPOMEHE Y PEeTPOrpaJHOM TPAHCIOPTY CY YCKO TMOBE3aHE M ca CUTHAJIU3UPAmEM IOBpele
teny henuje. OBH cUrHaJM MOTy OWTH TMO3UTHBHM MM HeraTHBHU. [IO3UTHBHM CHUTHAIU
MOBE3aHMU Cy Ca MPEHOCOM MaTepHjaa peTporpaJHuM TPAHCIIOPTOM O/ MECTa MOBpee, OO0
Jla ce OHU Beh Hajasze y aKCOIUIa3MH WM Cy OCI000heHM o/ cTpaHe HEKE O] HEHEYPOHCKHUX
henuja ca mecta moBpeze. ok ce HeraTUBHU CUTHATM OJTHOCE HA JEPUBAIIM]y IIPEHOCA HEY-

porpodckux pakropa 1o tena hemuje (107).

01.05.3.6. IIpoMeHe Ha KOPH BeJIMKOT M03ra HAKOH NOBpe/ie nepudepHux HepaBa

[ToBpene nmepudepHux HepaBa pyKe pe3yiTHpajy aKyTHOM aeadepeHIHjarujoM, ca
TPEHYTHUM U JIyTOTpajHUM IOCIeanlama Ha oarosapajyhy 30Hy MokaaHe kope 3a nospelje-
uu Heps. [Topen Tora moma3u u 1o neadepeHIHjammje CyceTHUX 30Ha KOpTeKca, Koje oopaly-
Jy nadopmarmje Ipyrux Hepapa IIake, a Koje c€ y IOMEHYTOM CIIy4ajy TIOBpeJie UPEe U MOT-
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IIYHO OKYNHpajy COMaTOCEH30pHY 30HY IMOBpeheHor HepBa YKOJIMKO He Johe 10 mporeca
perenepanuje (76, 193). IIpouecyupame TaKTWIHUX HHPOPMaLMja [1aKe BPIIU ce y 30HU 30
COMAaTOCEH30pPHOT' KOPTEKCa, TJe je MPOojeKIrja aKe y OAHOCY Ha OCTaje JIeIoBe Tella pera-
tuBHO Benwka (107). Jlo mpomeHa moyia3u MU y MOTOPHMM 30Hama, IITO j€ HaJyOuJbHBH]E
HAKOH HepBHOT TpaHcdepa. MHore o BHUX ce JellaBajy Beoma Op30 LITO yKaszyje Ha Beoma

BCJIMKH IINTACTULUTET MO3Ta.

01.05.4. Perenepanuja nepudepHux HepaBa HAKOH MoBpeje

[TpoGnemaTtnkom moBpena nepudepHux HepaBa 6aBro ce u Kaxam mpBoM 1MoJIOBUHOM
20. Beka, U JOIIA0 JI0 ca3Hama Koja Cy MOTBpheHa KacHUjuM ucTpakuBamuma. OH je pa3Buo
KOHIICTIT pereHepalyje NpeKuHyTHX akCOoHa, (hopMupama aKCOHATHHUX Kyma, Kao U Bohema
OJTHOCHO pacTa aKCOHa [0 IMUJBbHHX 3aBpIIHHX opraHa. Ommcao je HEeypOTpomnH3aMm, Kao U

moryh HeypoTpoduuku yrunaj [lIBanoBux henuja (176).

[TpunukoM Npexuaa HEPBHOT BJIAKHA, XPOMATOJIMTHUYKA peaklyja Koja ce JeliaBa y
HEeypocoMH mpebalryje HEYypOH M3 ,,peKMMa CUTHaU3aIuje” y ,,peKuM pacra’, Kako Cy TO
HaBenu @y u ['opaon y cBom pany (194). OHa npeacTaBiba CTPYKTYypalIHy peOpraHHu3aIi]y
€HJIOMIa3MaTUYHOT PETUKYJIyMa ca LinjbeM 00Jbe HEYpOHCKe pereHepaluje, Tako Jia je mpo-
TEHHCKa CHHTe3a BHILE OPHjEHTHCAHA Ha pEreHepalyjy akCoOHa HEro Ha HEYPOTPAaHCMHCH]Y
curHasia. AKCOH KOl KOT je JIOILIO J0 MpeKuaa y KOHTHHYUTEeTy Tpeba MpBO TOHOBO Ja
1opacTe Kako OM MHEpBUCAO 3aBpIIHE OopraHe. ToM IMPHIMKOM J0J1a31 10 TpaHamba, OJHOCHO
Lkiamjama®“ Beher Opoja BlakaHa, TO jecT MIJIaauIla, U3 aKCOHA Ha MecTy moBpejae. Biakna
Koja ycremHo Hal)y myT 0 TUCTAJIHOT OKpajKa ce KaCHHje ONeT IrpaHajy Kako Ou ce MHEepPBH-
caJli 3aBpIIHM OpraHH. BamepwjaHoBa AereHepanmja Koja ce JemaBa Mpe pereHepaTuBHUX
rpolieca urpa BeoMa BakHY yJIoTy J0BojJiehu 10 MpoMeHa Koje KacHUje oMoryhaBajy u mojap-

’KaBajy aKCOHAJIHM perenepatuBHH pacT (128).

Perenepunryha HepBHa BiIakHa KO PYNTYPHUPAHUX WM TPAHCEKTOBAHMX HEpaBa MOTY
ce CIIOHTaHO PEereHepUCcaTH Yy OKBHPY IpaHUIA YTBphEHUX JyKWHOM H3Mel)y HepBHUX OKpa-
jaka, ¢popmupameM HeypoMma U popmupameM oxuibHOT TKHBa (148). OHO MITO KIMHUYApU
Tpebajy UMaTu Ha yMy Kaj je y IHTamy pereHepaiuja nospeheHux nepudepHux Hepasa cy

1Be OCHOBHE cTBapH (128):
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1. Heps Koju je mpeceueH Wik KOJ| KOT je JIONUIO JIO PYNTYpe Ce HE MOXKE CaMOCTall-
HO OTIOPABUTH M HEOIXOHA j€ XUPYPIIIKa HHTEPBEHITH]a

2. Jleswnja neprepHOr HEpBA KOJH j€ OCTA0 Y KOHTUHYHTETY, A KOJU j€ ¥ TaJhe O] yTULIRjeM
(hakTOpa KOjU Cy M3a3BAIH TPAyMy, IPoayOsbrBahe ce CBE JIOK CE Y3POK He YKIIOHH.

01.05.4.1. AKCOHAJIHH pereHepaTHBHHU PacT

AKcoHalTHa pereHeparyja, 0JHOCHO pacT aKCOHAa HAKOH TPAHCEKIHje WIN PYNType
HEpBa TIpe/ACTaB/ba BeoMa CJIOXKEH mporec. HakoH MamuxX JereHepaTHBHUX MpPOMEHa Ha
IIPOKCUMAJTHOM HEPBHOM OKPajKy, aKCOHAJIHA pereHepalyja nounmbe o Hajauctannujer Pan-
BueoBor usopa (148). Benuku Opoj miaauia, OJHOCHO aKCOHAJHUX (uiamMeHaTa, mpema
HekuM panoBuma 20-25 a npema HekuM u 50-100, mosia3u o1 CBaKOI' IPEKUHYTOI AKCOHA, a
3aTUM MaTypupajy y aKkCOHAJHYy KyIly, OJHOCHO Yy aKCOHAaJHH KOHyC pacta. TOkKoM cBOr
pacTy oAroBapajy Ha CUrHaJjle OKOJIHOT TKUBA U IEHEPBUCAHUX MOTOPHUX M CE30PHUX peLell-
Topa (HeypoTpo(CKU U HEYpOTPOIICKU (hakTOpH). AKCOHAIHE MiaJule GopMupajy Kiactepe,
KOju cy oOMoTaHu 1uroriazMoM jenHe llIBanose henuje u mene 6a3anHe MmemOpane u npe-
CTaBJbajy pEreHEpaTUBHY jEIMHHUILy aKCOHA. YWHU ce Jja MpBE aKCOHAIHE MIIAJIUIIC HECTA]y, a
na ce cienehe mojaBibyjy y HapeaHa JiBa JIaHa, IITo j€ BpeMe MoTpeOHOo Ja ce mojaBe AehrHU-
THUBHE akcoHanHe Miaauiie. OBO BpeMe ce Ha3MBa “‘MHUIIM]jaTHO Kamimkeme” (176, 195). Pere-
Hepulryha akcOoHalHa BJIAaKHA Cy y MOYETKY HEMHjeTMHH30BaHE aKCOHAJIHE MIIAJIUIE, ajH
BPEMEHOM CTUYy MHjenuH. [lopen TepMHUHATHIX MIIAIHI, KOje HACTajy ca aKCOHAITHUX Kpa-
jeBa, ycies ToBpeie HepaBa MOTY C€ JaBUTH OOYHE, KOje HacTajy ca OOKoBa HEmoBpeheHux
auctanHux PaHBHEOBHMX YBOpOBa MPOKCHMATHOI aKCOHAJIHOI OKpajka M omoryhaBajy koja-
TepajHy peuHepBanujy. MHunujanuja GpopmMupama akCOHAIHE KyIle ce JeliaBa y pOKy Of
HEKOJIMKO YacoBa HAKOH TIOBpEZC, M 3aBUCHA je of cuHTe3e mpotenHa (148, 196). Usrnen
aKCOHAJTHE KyIle, MOKe Ce yImopeauTH ca 1makom. [Ipencrasiba 0610 yBehame, ca Behum Opo-
jeM HacTaBaka KOjHu BHpeE MOMYT MPCTUjy U Ha3uBajy ce punonoauje. @unonoauje cy mehy-
COOHO CHojeHe HUCIyINYeHUM JejoBuMa Koju mnozcehajy Ha koxuny usmely mperujy, a
Ha3uBaju ce namernonoauje. uonoamje kKoje cy Oorare aKTHHOM, UCTPAXYjy OKOJIHHY H
CTaJHO ce Kpehy, Mory ce noByhu win npoaykKUTH y poKy O/ HEKOJIMKO MUHYTa. Pact akco-

Ha Ac1iaBa CC OIHCKO aKCOHaJ'IHOj KYyIIH, 4 HC Ha OCTAJIUM ACJIOBUMA Y KUHEC aKCOHA.

Kako Ou ce ycrocraBuia ycrielnHa KOHEKIMja ca AUCTAITHUM OKPajKOM HepBa, pere-
Hepuiryhu akcoHH Mopajy Ja mpedbpojae mpocTop u3Mel)y HEPBHUX OKpajaka KOjU j€ HAacTao
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Kao mocneauna nospene. [lopea Tora mTo je OCHOBHU MPEAYCIIOB 32 aKCOHAIHY pereHepalu-
Jy mpexuBJbaBame HepBe henuje, ycneniHa perenepaiyja yMHOrOME 3aBHCH O] TOra IITa ce
JemiaBa y 30HM W3Mel)y nBa HepBHA OKpajka, Koja 3ampaBo MpeJCcTaB/ba OWOJIOMIKO 0OjHO
noske. HakoH TpaHCekiyje HepBa, OTIMPHIMKE jeJlaH Ha CBAKUX IIECT WM CEelaM HEPBHUX
BJIaKaHa J0CeXe LIUJbHY JecTuHaIujy. BpemeHom ce perenepuinyhu akcoHu, Koju cy goce-
7K 710 oAroBapajyher HuJpHOT opraHa Koju Tpeba aa uHepBHIly, yBehaBajy u Bpahajy o6um
omu3ak HopMamHOM. To mpeacTaBiba pe3ynTaT TPoPHUKOr CHAOIEBama 3aBPIIHUX OpraHa.
Jlpyre rpaHe Koje HE JOCETHY 10 3aBpIIHMX opraHa Hectajy (105). Ykomuko je myKoTHHA
n3Mel)y HepBHUX OKpajaka Maja, HeypuTu npare (GpudpobdiacTHe MOCTOBE Kako OW JTOCETIIN
JaucTanHu okpajak. Ca pyre cTpaHe, yKOJIMKO je MMyKOTHHA u3Mel)y HepBHUX OKpajaka Belu-
Ka, (hopMHpa ce HEypOM, a EBEHTYaJIHO HEKOJIMKO BJIaKaHa mpemMomrhaBa mpocTop 10 TUCTa-
Hor okpajka (108). Kana perenepuiryhu akcoH ycrocTaBu KOHTAKT ca AUCTATHUM OKpPajKOM,
OJIHOCHO JMCTaJIHOM €HJOHEYpHjaTHOM IeBU Koja canapxku llIBaHoBe henuje, nounme eBeH-
TyajiHa peMujenuHu3anyja. Perenepuiryhn akcoH NpUIIMKOM yJlacKa y €HJOHEYpHjaliHy 1IeB
JMCTAIHOT OKpajka, Aaje nHcTpykuuje LlIBanoBuM henujama o MOTEHIMjaTHO] MUjeTUHU3A-
1I1jH, 1A TAKO MUJEJIMHU30BAHU pereHepuiyhu akconu OuBajy MUjE€IMHU30BAHU U Y TUCTAJI-
HOM HEPBHOM OKPajKy, IOK HEMU]EIMHU30BaHHN pereHepuiyhn akconu ocrajy 0e3 MujesnH-
ckor omotada. OBO ce JemaBa yak ¥ koA “mismatch” penHepBaiyja rie MOTOPHO HEPBHO
BJIAKHO YCIIOCTaBJba KOHTAKT Ca €HIOHEYPHjaTHOM II€BH CEH30PHOT HEPBHOT BJIaKHA, U 00Op-
HYTO KaJi CEH30pPHO HEPBHO BIIAKHO pPEHHEPBUINE BIaKHA MOTOpPHOT HeypoHa. [Ipummukom
nporieca pemujenuausaiyje, [lIBanoe henuje ce mocraBsbajy y3 pereHepuiinyhe akcone u
poTHupajy ce Aa 6u cTBOpuIIe MUjeTuHCKH oMoTtad. OBaj npotuec 3aoctaje 9-20 nana 3a Hamnpe-
JIOBAa-EM BpXa aKCOHa M HaIlpeayje OKO 4 mm Ha JaH, Tako J1a 32 KOMIUICTHY MaTypauujy

MUjeITMHHA3AIH]e MOXe OUTH oTpeOHO 1 roauHy naHa (108).

CmMaTpa ce J1a aKCOHAITHM PEreHEPATUBHU PACT KOJ JbYIU HAmpeayje Op3uHOM 01 OKO
1 mm Ha AaH MITO OTIPHIMKE MPEICTaB/ba OP3UHY CIIOPOT aKCOHATHOT TPAHCIIOPTa, UAKO
UCTpaKUBaka MMOKa3yjy BapHjammje y akcoHaaTHOM pacTy of 0.5 10 yak 9 mm Ha gaH. AKyT-
X0Ta U XEpUHT HABOJE Ja PEreHEpTHBHU PAacT MOXe gAoctuhu 2.5 10 4 mm mo jgaHy of
MOMEHTA KaJ/Ia aKCOHH YCIIOCTaBEe KOHTAKT Ca CHJIOHCYPHjaTHUM IICBUMAa TUCTATHOT HEPBHOT
OKpajka, Kao U J1a ce Op3uHa pereHepaTuBHOI pacTa HepaBa MOXKe Mel)yCOOHO pa3iuKOBaTH.

OcuMm HaBeICHOT, HAa Op3WHY PEreHEePAaTUBHOT pacTa YTUYE U JIOKAIMja TIOBpEe, IPH YeMy je
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aKCOHAJIHU pacT Op>KH KOJ MPOKCHUMAIIHUX MOBpeJa Koje cy Onmke HeypoCOMH, a CIOPHjU

koj nuctannux nospexaa (108, 147, 197).

AKCOHAJTHH OTIOpaBaK jé MHOTO j€THOCTaBHHU]U KOJI TOBpE/a Harkheuermha KO KOJUX je
JIOLIUIO JI0 aKCOHAIHE MHTEpYMIHje, ald He U J0 AUCPYIILHje OMOTaua, y OJHOCY Ha Oropa-
BaK HAKOH TPAaHCEKIMOHUX IOBpeJa Koje Cy H3a3Bajie W mpeku] omotauda. Kox mompena
HarkbeUeHha, aKCOHU Ce MPWINKOM pereHepaiyje kpehy yHyTap eHIOoHeypUjaTHUX IIEBU U HE
J0JTa3¥ A0 KOMIUIMKAIKja I0 KOJUX 0JIa3u KOJ TPaHCEKIMOHUX moBpena. Kox Tpancekmmo-
HUX TIOBpE/A, U YOIIITE MOBpe/ia Koje Cy JAOBele M0 MPeKuaa KOHTHHYUTETa HEpBa, YakK U Y
cllyyajeBUMa Kajia pereHepuiryhu akcoHu yCHemHo npedpoje pactojame u3Mel)y aBa okpaj-
Ka, OWI0 12 je OHO OMOryheHO NUPEKTHOM CYTypOM, HEPBHUM TpaHC(HEPOM WIM HEPBHUM
rpadToM, peMHEpBaIMja MUJbHUX OpraHa U Jajbe CaApPXKU KOMIUIMKalUje W pe3yntupyjyhe
muchyuknuje. OCHOBHHU MpoOJIeM MpeIcTaB/ha MUCIUPEKIIMja aKCOHA U “‘mismatch” pennep-
Baija. Takohe kox moBpesa Harmbeuemha HHULUJAIHO Kallllbemhe je Kpahe, a akCOHAJTHU pacT

opxwu (147).

[Torpemna ogHOCcHO “mismatch” penHepBanmja MOXKe Ce JOTOJWTH Ha BHUIIE HUBOA.
[IpBo, u3mely ceH30pHHX M MOTOPHUX HEPBHUX BlakaHa. Takole, MOTOpHa BJIakHa MOTY
pEeHHEepBHCaTH NOrpeiad MUKMh win npaBu MuIIKuh a morpeurHe MoTopHe jeaunune. Ciauy-
HO je U ca CEH30pPHMM BIJIAKHHMMa, KOja C€ MOTY pPEereHepHcaTh Kpo3 TOMOrpa)CKu MOTPEnTHe
CEH30pHE IyTeBe, IITO 3aTHM Y3POKYje aKTHBHPAmE IMOTPEITHMX 30Ha KOPE BEIMKOT MO3Ta

(175).

Nako “mismatch” penHepBalyja npeacTaBiba jelad oJ TJIaBHUX MpodiieMa MpH pere-
Hepanuju noBpeheHuxX HepaBa, aKCOHU TIOCETY]y CITOCOOHOCT CIEeNU(PUIHOT PereHepaTHBHOT
pacta. OBO je 10Ka3aHO BEIMKHM OpojeM CTyAMja y KOjUMa Cy KOpUIINEeH! pa3iuduTh TUIO-
BHU ,,Y** OOJINKOBAaHUX PETEHEPTUBHUX CUCTEMHHX Mojena. McTe moka3yjy Ja mpu arivKaim-
ju ,,Y* CHIIMKOHCKE IIEBHM HA MPOKCUMAIIHA HEPBHU OKpajaK, aKCOHU y CBOM PETCHEPATHBHOM
pacTy Tee OpHjeHTAIM]j1 Ha JUCTATHH OKpPajaK KOjU je MOBe3aH ca HEPBHUM TKUBOM, a HE Ha
JUCTATHU OKpajak KOjH je TOoBe3aH ca HEKUM JIPYTUM TUIOM TKuBa. OBakaB pacT pereHepu-
mryhux akcoHa JemaBa ce yciel paHuje IOMHEbAHOT HEYPOTPONU3Ma, IPUIIMKOM KOT je aKco-
HAJTHH pacT Bol)eH y mpaBIly ociiobahama XeMHUjCKUX CYCIITAHIU O] CTpaHe nepudepHOr TKH-
Ba. Heypotpomnusam ce Moxke KiacuPUKOBATH y TKUBHO creuUYHH, TOOTpadCcKo Crenu-
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¢uuHM ¥ cenn(UYHU HA OCHOBY 3aBpIIHOT opraHa. KoJ TKMBHO crenu(HUYHOT, pereHepH-
mryhu HepB pacTe TUCTAIHO Ka HEPBHOM a He Ka JpyruM TkuBuMa. Tonorpadcka cnenuduy-
HOCT O3HAayYaBa Jla BUIIE pereHepuiryhnx akcoHa pacTy Ka AMCTAIHOM OKpajKy MUCTOT HepBa.
Jlok crenuguIHOCT pacTa Ka 3aBpPIIHOM, OJHOCHO IMJBHOM, OpPTaHy O3HadaBa jJa MOTOPHH
OJTHOCHO CEH30pHH aKCOHH PEMHEPBHIIY oAaroBapajyhe eHJoHeypHjalHe IEBH IUCTAIHOT
okpajka (150). Heyporponuzam y nepudepHoj HEpBHO) pereHepalyji 3aBUCH 01 Bulle (ak-
Topa. Heku o muX cy: pacTojame nu3mel)y HepBHHX OKpajaka, BOJTYMEH AMCTAIHOT HEPBHOT

OKpajKa, HyTpUTUBHU (aKkTopu U HeypasiHe cTpykType (150).

[Topen MHOrMX HOBMHA Koje je oOjaBuo, Kaxan je takohe omucao u peHOMEH KOM-
naptmeHanyje. KoMmnaprMenanuja npeacraBiba npolec MpUIMKOM KOT ¢€ y NMPOKCHMAIHOM
OKpajky hopmupajy “mMuHH PacIUKyIycH TOKOM IpoIieca pereHepalyje, yMecTo MPeTX0IHO
noctojehux Benukux dacuukymyca. Kommaprmenammja ce 3amaxa caMo TOKOM IPBUX HEKO-
JIMKO MECEI HAaKOH TPaHCEKIIMje HepBa, OK Ce y KacHUjeM MepHoAay, TOJMHY JaHa HaKOH

MOBpeJie, TEUIKO MOTy Hahu 3HAIM HBeHOT rocTojama (176).

01.05.4.2. IIpomeHe Ha MexaHOpeHeNTOPUMMA U MUIIMhMMA HAKOH MOBpejIe
nepugepHux HepaBa

Ycnen npekuia aHTeporpaJHor akCOHAIHOT TPAHCIIOPTA U MPEKUAa KOHAYKIH]je, KOje
HACTajy MOBPEIOM HEPBA, J0JIa3H IO CEKyHIAPHUX ITPOMEHA Ha MEXaHOPEIETITOPIMA KOjHU Ce
Hajase yHyTap 3MI000Ba M KOXKe, a Takoh)e M Ha MpoMeHamMa Y MOTOPHO] 3aBPIITHO] IJIOYH U
muinhuMa koje nHepsuiie nospehenu eps (198, 199). Ilpomene Ha mumuhuma cy Tpoduy-
KOT, MEXaHMUYKOT U MOJIeKyJapHOT Kapakrepa. HakoH aeHepBauuje MUIIUNK MOUIEXKY TpPO-
rpecuBHOj atpoduju, a Op3uHA M cHJIa KOHTpaKIMja cy cMamere. OCuM Tora, yecra je KOH-
Bep3Hja CIOpOKOHTpaxyjyhux y Op3okoHTpaxyjyha MumuhHa BiakHa, 0K TOBPEIe KHIMEHE

MO>KJIMHE YECTO BOJIE JI0 MOTMYHOT IyOuTKa BiakaHa tuma 1 (153, 156).

[Topen Tora mTo UCTpakMBama MOKa3yjy KOHBEP3U]y CIIOPOKOHTpaxyjyhux y Op3o-
KoHTpaxyjyha BiakHa, Tpeba uctahm na ce Opoj MHTEpMEIMjalHUX MHUIIMNHUX BllakaHa
noBehaBa kajJ roja J0ia3u 10 KOHBEp3HWje, OWIIO J1a je TO OJArOBOp Ha BEXOame WU eNeK-
TPOCTUMYJIALU]Y, UK ca Jpyre cTpaHe, TOKOM MHIIuhHe aTpoduje y3poKOoBaHE JeHEpBallU-
jom. Takohe, et THI MHUIIMhHUX BIlaKaHa MOXE pearoBaTH Jpyradyuje Ha JeHEpBaIHjy y
3aBUCHOCTH O] TuTa Mutnuha (153, 156).
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VY 30HM MOTOPHHX 3aBPUIHUX IJI0Ya HEPBHU TEPMHUHAIIN JACTCHEPUIY U 3aMEHY]y X
[IIBanoBe henuje Koje y OrpaHMn4eHUM KoJduunHama gyde anetuiaxonus (ACh). Lenom nyxu-

HoMm muinuha nosehasa ce 6poj AChR kao u cenzutuBHocT Mumrha va ACh.

Jako Manu mpoleHaT akCOHa KOjU pereHepulle Kpo3 XpoHH4YHo AeHepsucane l1IBaHo-
Be henmje ycmeBa aa ycrnocTtaBu (YHKIMOHANHY KOHEKIM]y Ca XPOHHYHO JE€HEpHUCAHUM

MumhauM BrakHuMa U popmupa Behe motophe jenunuie (200).

01.06. buomexaHm4ykKe KapaKTepHCTHKe OpaxmjaJHOI IUIeKcyca U nepudep-

HUX HEpaBa ropmbUX EKCTPEMUTETA

01.06.1. YBog

bruomexannuke KapakTepucTuke nepudepHux HepaBa ojpelyjy BUXOBY COCOOHOCT
npuiarohaBama MOKPETUMA U KpeTamkbuMa Kako €KCTPEMHUTETa TaKO M LEJOT Tesa. 3aTHM
omoryhaBajy cnocoOHOCT npuiiarolaBama yHYTpaIllbUM U CIIOJbAIIUM CHUIIaMa pacTe3ama,
CMHUIIalba W TIPUTHCKA Y3 OJApIKaBame HOPMATHHX (U3HOJIOMKUX (yHKIHja. To moceGHO
7071a31 JI0 U3paxkaja MPUIMKOM OTPOMHOT Opoja MOKpeTa, 4eCTO eKCTPEMHHUX aMIUIUTyAa U
0T BUCOKHM JIE]CTBOM CHJIa, TOKOM KOJUX HEPBH HEOMETAHO BpIIE CBOjy (MYHKIIU]Y U UHEP-
BUIly MuInhe, 3r1000Be U KOXKy. buomexaHnuke KapaKTepUCTHUKE 3aBHCE Kako oj rpahe

caMoT HEpBa, TAKO U 0J1 OKOJTHOT TKHMBA ca KOJUM HEPB OCTBAapyje WHTEPAKIIH]Y.

[lepucepHr HEPBHU CUCTEM TOPHUX EKCTPEMUTETA OJUIMKYje ce TUIEKCU(pOPHOM Ipa-
hom, 1 ekcTpaHeypaHOM y BULy OpaxujaHOT IIEKCyca, i HHTPpaHEYPaTHOM y BHIY (opmu-
pama OpojHUX CyOaMBH3M]a U TUIEKCyca YHyTap HepBHOT cTabna. OBaksa rpaha [THC, mopen
CBOje OCHOBHE (DyHKIIM]je, OHOCHO HMHEpBAIMj€ 3aBPLIHMX OpraHa, uMa BEJIUKU 3HAuaj y
IUCTpUOYLIMjHU JIeJI0OBamka cuja, peycMepanajyhu \uxoBo 1ejcTBo Ha Behu Opoj cTpykTypa y
OKBHpY OpaxujaJHOT IIEKCyca Ma U MHTPAHEYpAIIHUX KOMIIOHEHTH, THME yMamyjyhu nej-
cTBO cuia W MoryhHoct moBpehuBama. Koj OpaxujamHor miiekcyca, MPUIMKOM JI€jCTBa
CIMOJPHHUX CHJIA Ca MPOKCHMAJIHE CTPaHe paMeHa y JUCTAIHOM CMEpY, BPLIM ce mpepacioiena
BEJIMYHMHE JiejcTBa cuiie Ha kopeHose C5, C6, na u Ha C7, ynMe je MHTEH3UTET CUiIe Ha Hep-
BHE CTPYKType 3HAaTHO MamHU Yy OJHOCY Ha MOTEHIMjaIHO JIejCTBO HA CaMmoO je/laH HEepPBHH
KopeH. Ycien uHTpaneypaiine miekcudopmue rpahe omoryheHa je ajgexBaTHa ajanramnmja Ha
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J'IOKaI_II/IjaMa rac je BHCOK HHBO KOMIIPCCUBHUX CHJIA, Ka0 H az[anTaqua Ha pa3jIM4YnuTC HUBOC

KJIM3akba HCPBA YHYTAp HCPBHOI' KPCBCTA.

L{eTOKyITHO HEPBHO TKHUBO y OpPraHM3MYy C€ Hala3W MoJ oAapeheHUM MPUTHCKOM,
0JIHOCHO 1o oapeheHoM TeH3ujoM. YKoiauko aohe a0 npecenama oapelheHor nepsa, qohu he
70 peTpakifje MPEeceyeHuX KpajeBa IITO Pe3yiTHpa aNTepHAlMjOM Y TEH3UJU Y OCTaJIUM
nenoBuMa HepBHOT cucrteMa. Kako HaBone bartnep u [loHc, 0BO je mokazaHo M eKCIiepUMeH-
TaJHO, a MPEACTaBJba U UCKYCTBO XUpypra Koju ce 6aBe oBom npobdiematukom (137). Tanka
BJIaKHA CE€ Mame peTpaxyjy y OJIHOCY Ha Jebena, a peTpakiidja ce JemaBa y mpsa 24 daca
HakoH noBpene (141). Auctpubyiuja TEH3MOHUX CUJIa, KA0 M TIOKPETIFUBOCT HEpaBa y OKBU-
Py HEpBHUX KpeBeTa HUCY MOJjeAHaKo pacrnopeheHn mayx nepudepHOr HEpPBHOT CHUCTEMA.
batnep u [lonc, nosuBajyhu ce Ha pax MexJlenana u CBaria, HaBO/I€ IPUMED J1a CE€ KO €KC-
TEeH3Hje 317100a pyYja M MPCTH]y MEIWjaHU HEPB Y OKBHpPY 3IVI00a pydja moMepa JBa IO
YeTHPH IyTa BUIIE Y OJTHOCY HA HETOBO MOKPETAkhe Y HAAMAKTULIU. AYTOPHU 3aKJbyUyjy Ja cy
Ha MecTUMa MOKPeTama, OJHOCHO OJIMCKO 3r71000BUMa, TOTpeOHHM Beh alanTHBHU TPAKIIHO-
Hu mexaHusmu (137, 201). MexaHuuke KapaKTepUCTHKE KiIM3amka HEpBAa Yy OKBUPY CBOT
JIKUINTA, OTHOCHO HEPBHOT KPEBETA, Cy OJ1 U3y3€THE BaXKHOCTH U oMoryhaBajy MpeBeHIIH]Y
MOBpEeJIa HACTAIUX PacTe3alkeM OJHOCHO TPAaKIMjoOM, IITO He O6u Ouino Moryhe ykonuko Ou
HEPBHO cTabj0 OMIIO y MOTIYHOCTH (PUKCHUPAHO 3a OKONHA TKHUBAa. BehnHa HepaBa ce mMoxe
pacternytu 3a 10 1o 20% Oe3 3HauajHux omrehema, TOK A0 PyNType H0Ja3H MPUIMKOM
Behux pacte3ama koja Hajuerthe nznoce 30 1o 70%. Kao u ko1 KOMIpecUBHUX cuiia KOje
YKOJIMKO JIeNTyjy HEMHTEH3UBHO TOKOM QYTor BpEMEHCKOT mepuojia u omoryhasajy nepudep-
HUM HEpBUMAa aKTUBAIM]y KOMIICH3aTOPHHX MEXaHHW3aMa, M TPAKIMOHE CHJIC YKOJIUKO He
JIeITyjy jaKo, TOKOM JIyTOT BpEMEHCKOT repuojia omoryhuhe 3HatHo noBehame ayxuHe HepBa

6e3 meropor omrehema (108).

01.06.2. buoMexaHHYKe KAPAKTEPUCTHKE HEPBHOI BJIAKHA

VYunynatopra rpaha camor akcoHa yHyTap €HIOHEYpHjaTHOT oMoTada oMoryhasa
M3BECTaH CTEIEH HEeroBor pacteszama (173). Y3 cam akCOH, 1 MHUjEIMHCKA OMOTad TOCenyje
OMOMEXaHHYKE MPOTCKTHBHE KApaKTEPUCTHKE, Ma CE TaKO MPHIUKOM pacTe3arma HEPBHOT
BJIAKHA MPOJY’KYyj€ OJHOCHO PACTEKe MHTEPHOJAIHU NPOCTOp, UyBajyhu TMMe ciabo 3amTu-
hene PanBueoe uBopose (202). [Ipunrkom pacTe3ama MHU|EIIMHCKH cI0jeBH Mel)yCOOHO KiTH-
3ajy, a [lImunr-JlanTepManoBe MHIM3YPE CE TIOCTAaBJbA]y YKOCO Y OAHOCY Ha akcoH. [lox mej-
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CTBOM TPaKIIMOHUX CHJIA, MIPBO JI0JIa3U JI0 KIIM3amka HEPBa y OKBHUPY CBOT JICKHIITA, & TIOTOM
710 3are3ama HepBHUX BiakaHa (174). Behy oTmopHOCT Ha yTHIlA] pa3IHUUTHX CHIIA UMa H
iekcudopMHua (acuukynapHa rpaha camor HepBa, Koja je MHOTO TIPHUKJIAIHU]ja HETO Jia Hep-
BHA BJIAKHA Wy TapaJie]Ho IEeJIOM Ty>KMHOM HepBa, 0e3 mpemnacka u3 (aciuukyiyca y daciu-

KYyJIyC.

01.06.3. buoMexaHHYKe KAPAKTEPUCTHKE Be3UBHOI HEPBHOT TKHBA

Ca OMOMEXaHMYKOT acIieKTa, Be3UBHA TKMBA HEPBHOT CTAa0JIa MMajy Ba)KHY MPOTEK-
TUBHY yJory, omoryhaBajyhu amanrarujy HepBa Ha CWiIe pa3IMYUTOr MHTEH3UTETA M CMEpa
nenoBama. Pacnopen Be3MBHOI TKHMBa Mema Ce JyK HEPBHOI cTabia, Ma je Ha JoKalujama
r7ie je TJIaBHU aJlaNTHBHM MEXaHW3aM KIIM3alke HEpBHOT CTablia YHyTap HEPBHOT KpeBeTa
KOJIMYMHA BE3UBHOT TKMBA Mama, JOK j€ Ha JIOKalujama Tie Biaajy Behe u yuectanuje KoM-

IMPECUBHE CUJIC KOJIMYKMHA BE3UBHOI' TKUBA Beha.

Enooneypujym — O63upoM Ha CBOjy pacTpecuTy U MeKy rpal)y riiaBHe OMomMexaHHuKe
byHKIMje eHI0OHEeypHjyMa Cy 3alITHTa HEPBHUX BJIaKaHa O]l KOMIIPECUBHUX CHJIA, KA0 U OMO-

ryhaBame KM3ama HEPBHUX BilakaHa yHyTap (acmukymyca (106).

Ilepuneypujym — MexaHn4ke KapaKTepUCTHKE MEpUHEYpHjyMa ¢y umnpecuBHe. Exc-
NEPUMEHTH TI0Ka3yjy Ja ce MHTpadacuuKyiIapHu nputucak mMoxe nomuhu ox 300 mo 750
mmHg 1o MomeHnTa nmynama nepuneypujyma (203). I'pal)y nepuneypujyma oyIiKyjy Koare-
Ha BJIAKHA KOja Cy MOCTaBJbEHA y3/1y)KHO, alld TAJIacacTo, y OJHOCY Ha MpaBail HEpBHOT CTa-
6na, a mopex BUX U3BECTaH OpoOj BJIaKaHA je MOCTABJbEH YKOCO. Y CTPYKTYpH MepU(epHUX
HEepaBa, IEPUHEYPHUjyM CE CMaTpa HajOTIIOPHUjUM HA TPAKIIMOHE CHJIE, U OJ1 CBHX OMOTa4ya OH
nocieAmhy myla noJ wuxoBuM AejctBoM (128, 204). Heps ce mosxke pacternyTtH 3a oko 20%
JI0 MOMEHTA KaJla C€ TalacacTH I0JIOXKa] NepuHeypaTHuX henuja mocTaBsba y MpaBH JIUHEAP-

HU TIon0kaj (128).

Enuneypujym — EnuneypujyMm mpeicraBiba CHOJbAIIHM OMOTad HEPBHOT cTalna, u
Moxe Outh enmdpacuukynapHu u uHTepdacuukynapau. Ca OHOMEXaHWYKOT acIeKTa OH
NPEe/CTaB/ba CHOJbAIIbY 3aIUTUTY HEpBa, a Takohe omoryhaBa melycoOHO Knu3ame aciu-
KyJlyca Kao U KJIM3amke HEPBHOI CTabjla YHyTap HEPBHOTI JIEKHUIITA. TO je M3y3eTHO Ba’KHO
alalTaIlioHO CBOJCTBO KOJ JiejcTaBa TPAKIMOHMUX CHJIA, OJHOCHO KOJI MOKpETa U KpeTama,
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[IOTOTOBO NPH BEJIMKUM aMIUIMTyama. HUBO kin3ama HEpBHOI cTabja y OKBUPY HEPBHOT
JISKUIIITA Bapyupa Jy>KHHOM HepBa, C 003MpOM [1a je Ha MOjeJUHUM JIOKalljama eluHEeYpPHjyM

BE€3aH 3a OKOJIHO TKHMBO, U Yy OJHOCY Ha YAaJb€HOCT 3riio0a Y KOM C€ BpLIH IMOKPET.

01.06.4. buomexanuka naTepdejcHOr TKUBA

batnep je 1989. ronune TKHBO KOje Ce Hala3| y3 HEPBHU CUCTEM, @ MOXKE C€ IMOKpeTa-
TH HE3aBUCHO OJ1 TIOKPETamka HEPBHOT CUCTEMa, HA3Ba0 MEXaHMYKUM MHTEP(EjCOM B Y CBOM
paay Kao puMepe HaBOAU M. supinator Kao MexaHW4ku uHtepdejc 3a n. radialis u lig. fla-
vum 'y cBoM ofHOCY ca dura mater (205). OIHOC OKOJHOT TKMBA, HEPBHOT KPEBETa, OJTHOCHO
MEXaHUYKOI HHTep(ejca, ca HEPBHUM CTabJIOM je 07 BETUKOT OnoMeXaHU4Kor 3Hadaja. OMo-
ryhaBa Kim3ame HepBa NPUIMKOM MOKPETa eKCTPEMUTETa, OJTHOCHO OTEXaBa HEeroBO KpeTa-
e yCIIe]] Har'lkbeuema, GUOPO3HUX KOHEKIIMja WM ocTeo(ruTa U APYTrUX MATOJNOIIKHUX J[OTa-
haja, cTBapajyhu Tume Behe TpakiMoOHE CHIIe Ha IPYTruM KpajeBuMa HepBa. Ha Gmomexanuu-

K€ KapaKTCPpUCTUKC HEPBA YTUYY U KPBHU CYJAOBU KOjI/I yJa3¢ y HCPB.

01.06.5. buomMexanuuke KapakTepucTHKe OpaxujaaHor miekcyca

I'paha OpaxujamHOTr MIEeKCcyca Mmopea CBOjuX (PU3MOIOMKHUX MPETHOCTH Y OAHOCY Ha
MOTEHIIMjaJTHO TOCTOjabEe jeTHOT HEPBHOT cTabJia Koje MoJjia3u U3 KHIMEHE MOXKJIUHE, OJIH-
Kyje C€ M M3Y3eTHUM OMOMEXaHWYKHM IMpeaHocTuMa. V3BaH mHTpaBepereOpamHux (opame-
Ha, HepBHU KopeHoBH C5 u C6 nMmajy IMCTaTHO JIaTepaJIHU IpaBall Kperama, kopeH C7 uma
JaTepaJHU Mpasail npysxama 10k ce C8 omnocHo Thl kpehy cynepuopHo narepanno. OBakas
moJio’kaj omoryhaBa ajiekBaTaH MPEHOC M IUCTPUOYIH]Y WHTEH3UTETa TPAKLIMOHUX CHJIa Ha
Behu Opoj HEpBHUX KOPEHOBA M CAMUM THM HHXOBY 3aIITUTY O/ PYNTypa MPUIKKOM JIejCTa-
Ba HCTUX. JlolaTHY MEXaHWYKY 3aIITUTY O] aByJI3Mje€ KOPEHOBA U3 KHIMEHE MOXKIUHE OMO-
ryhaBajy u ligg. radicularis transversalis, xoju oBe3yjy kuumene Hepe C5-C7 ca monpeu-
HUM NpoAaykeunma BpaTHUX npuubeHoBa C4-C6. Ocum oBoOra, octaid HEPBHU KOPEHOBU
Opaxujansor rmiekcyca, oqHocHo C8 u Thl cy Beoma cnabo nose3anu ca MelynpuibeHCKUM
¢dopamenom. BaxxHO je HalOMEHYTH J1a je Be3MBHO TKMBO HEPBHUX KOPEHOBA 3HATHO cllabuje
y OJIHOCY Ha BE3MBHO TKHMBO HEpBHMX cTabana. YHyTap KMUMEHOTI KaHaja, HEpBU MOCENY]Y
BeoMa Malle KOJIMYMHE BE3UBHOT TKMBa. HepBHU KOPEeHOBU Kao U GUIAMEHTH KOjU Ce MpyKa-
Jy O KHUMEHE MOXKIUHE Cy BeoMa (pparuiHy U MOUI0KHU TpaymaMa. MehyTum, cMambemne y
KOJIMYMHU W CHAa3W BE3WBHOT TKMBA HE 3HAUM Ja Cy BJIAKHA HEPBHUX KOPEHOBA OCTaBJbEHA
0e3 3amtute. batnep ux aetaspHO onucyje y cBom neny (137).
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01.07. Kunacudukanuja nospena nepudepHux HepaBa

IToctoju Benuku Opoj KiIacudHKalMja MoBpena nepudepHux HepaBa, y 3aBUCHOCTH
Ol KpUTEpHjyMa KOju ce y3uMajy y o03up. HepBHe moBpene Mory Outu KiacudukoBaHe Y
3aBUCHOCTH O]] JIOKAIMje TJie je HepB MoBpeheH u cTeneHa TeXUHE MOBPEIe, 3aTUM Ja JIH Cy
OTBOPEHE WJIM 3aTBOPEHE, aKyTHE WJIM XPOHHYHE, TIOBPEE jeHOT WIM BHUILE HepaBa. Mory
ce MPHUIOJATH y3pOLM IMOBpeJe HepaBa, Ay’KMHAa HEpBHOT aedeKTa, yApy>KeHe MOBpeae U
Tako najke. OHO IITO je OJ] HHTEpeca 3a OBO MOTJIABJbE M 32 pa3yMeBame JOKTOPCKE AUCepTa-
1Mje, a MpeAcTaB/ba HEOMXOTHO 3HAE 32 CBE OHE KOjU ce OaBe moBpemama mnepudepHux

HepaBa, jecTe Kilacu(uKalyja crerneHa TexKuHe noBpea nepudepHux Hepasa.

VY caBpeMeHOj MEIMIIMHCKO] U HAYYHO] MPpaKCH Hajuenhe ce KOpHucTe ABe KiIacu(uka-
LMje cTeneHa TeXXUHe NoBpeaa nepudepHux HepaBa, 00e ycrnocTtaBbeHe cpeauHoM 20. Beka.
[IpBy je 1943. rogune , my6iaukoBao Cenon. Knacudukanuja mo Cenony je 6azupaHa Ha aHa-
TOMCKOj OCHOBH U pasiuKyje Tpu kareropuje (206). Hemro kacuuje, 1951. rogune, Cannep-
JeHa je myOnuKoBO Kiacu(HKAIHMjy MPOIIUPEHY HA MET KaTeropuja Koja Mopeia CBOje aHa-
TOMCKE OCHOBE YKJbyUyje HEOIX0oHe HH(POPMAIHje O MOTCHIINjATHOM CIIOHTAHOM OTOPaBKY

Y €BEHTYaJTHO HEOITXOTHOM XHPYpPIIKOM TpeTMany (207).

I cmenen nogpeoe no Canoepnendy — Heyponpaxcua no Ceoony

[IpencraBiba HajmakIIM CTENEH TEXHHE HepBHE moBpene. OMNKyje ra cerMeHTalHa
NeMUjeTMHu3aIja 1 Moryhe ycropeme uin 0JI0Kajia KOHIYKIHje, Y3 WHTAaKTaH W HETOBpe-
hen akcon. brokana KOHIyKIMje ¢ 003UPOM Ha pas3iiuKe y NMaTo(GU3HOIOMIKAM MEXaHU3MUMA
MO>KE BapupaTH y AY>KUHHU CBOT Tpajama. Koa makmux u kpahux kommpecuja, rae Oiokaga
KOHAYKIIMje HacTaje ycien kKpahe oOnmreparnuje KpBHUX Cy/IOBa, KOHAYKTHBHOCT HEpBa ce
BpJi0 Op30 Bpaha y Hopmaity. Ko 030mipHUJUX KOMIIpecHja Koje y3pOoKyjy OJ0Kaxy KOHIYK-
1Uje yclie JIOKaJTHE JeMU]jeIMHU3aIIM]je, ONIOPaBaK MOXE TPajaTH HeleshbaMa WM YaK Mece-
muma. C 003upoM J1a aKCOH OcTaje HeolTeheH He noia3u A0 BanepujaHoBe nerenepanyje, a
TunenoB 3Hak je HeratwBaH. OmopaBak je CIOHTAaH W TOTIYH, HHjE MOTpeOHA XHPYPIIKA

untepBennuja (80, 206-210).

1l cmenen nogpede no Canoepnendy — Axconommesuc no Cedomny
CloXeHHjU CTETeH MOBpe/e, KOjH y3 MHUjelIMH 00yXBaTa W MOBPEIy aKCOHA yCie[
Yera JIojla3u J0 MpPeKuaa MOTOPHE U CEH30pHE MHepBanuje. HakoH moBpeae y TUCTATHOM
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CErMEHTY ce OJ[BHjajy Tpoliecu BanepujaHoBe aereHepaiyje, a IOTOM U aKCOHAIIHE pereHe-
pamuje. Kako eHnoeHypHjyM ocTaje HHTaKTaH, OH OMOTryhaBa aJlekBaTHO BOh)eme akCOHAITHOT
pEreHepaTHBHOT pacTa, yCiea ueka ce MOKe OYCKHBATH TMOTIYH (PYHKIIMOHAIHH OTIOpaBakK.
EMHI" ToxoMm mpBe 1Be 10 Tpu Hejesbe Mokasyje ¢pudbpumaiuje, a moTom aeHepnaiujy (185,

206, 207, 209).

11l cmenen nogpede no Canoepneroy

[Topen moBpehenor mujenuHa m akcoHa, Tpehu crernen mopene no CaHaepiacHIy
OJUIHKYje C€ U MOBpel)eHUM SHIIOHEYpHjyMOM, JIOK MEPUHEYPHjYM Kao oMOTad (acuukyiyca
ocraje UHTaKkTaH. Jlonas3u 10 CHOHTaHOr onopaBka. MehyTuM, Kako je moBpeheH u eHoHey-
pHjyM, CTBapa Ce€ €HIOHEYPHjaJTHO OKMJPHO TKHBO KPO3 KOjeé aKCOH Tpeda Ja percHepuile.
VYcnen momeHyTor nosiasu 10 TyouTtka oapehenor O6poja akcoHna kao u a0 “mismatch” peu-

HEepBallMj€ ITO BOJU HETTOTITYHOM (PYHKITMOHAITHOM omnopaBky (207, 209).

1V cmenen nogpede no Canoepnenody

V3 Beh nmomenyTe moBpeljeHe CTpyKType y MPEeTXOAHUM CTEIIEHNMa TSKHUHE TIOBPE/Ia,
YETBPTH CTEIEH OJUIMKYjEe Ce W TIOBpeIoM nepuHeypujyma. Kao u y npyrom u tpehem crere-
Hy noBpene o CaHJepIeHI0BOj Kiacu(puKamnuju, ¢ 003UpoM Ja JI0JIa3h JI0 MPEKUIa akCoHa,
Ha JIMCTATHOM OKpajKy Jaoya3u 10 BanepujanoBe mereHepanuje. Ko oBor creneHa mospene

CTIOHTAHUOIIOpaBaK HHUje MOTryh ¥ HeOXOIHA je Xupypiika uHTepBeniuja (207, 209).

V cmenen nospede no Canoepnendy — Heypommesuc no Cedony

OBaj cTerneH TeKUHE MOBPEIE OUIMKYje Ce KOMIUIETHOM TPAHCEKLMjOM HEpBa, y JUC-
TayHOM Jnieny. Jlonmasu, HapaBHO, 10 BanepujaHoBe nerenepanyje, a ClIOHTaHU OMIOPaBaK HUje
Moryh M HEOINXOoJHa je XUpypIlIKa HHTepBeHIMja. HakoH Xupypilke WHTEPBEHIIN]E€ TTUTAHE
aKCOHAJIHE pereHepaluje je BeoMa CI0KeHO. AKCOHH MOPajy pacTé Kpo3 0XKUIJBHO €H/IOHEY-
pHjaTHO TKUBO M TUPEKTHY HEPBHY CYTypy miu HepBHU rpadT (207, 209). Ilpema CenoHoBOj
OpPUTMHAIIHO] KJIacu(UKALMjU, TS PMUH HEYpPOTME3UC 03HAYABAO j€ CTae HEpPBa KOjU j& WIN
HOTIYHO IPEKUHYT WIH je HeroBa (yHKIHM]a TOIUKO A€30praHN30BaHa yCIlea 0KUIBHOT TKH-

Ba, TAKO JIa j€ MUTake CIOHTAHOT OMOPaBKa MOTIYHO CyBHUIIHO (206).

Naxko je CanneprenaoBa kiacudukamnmja JOMpUHETa HAMPEAKY ca acleKTa pa3yMeBa-
Ha MOTEHIIM]AJTHOT CTIOHTAHOT OMOpaBKa HEPBHUX MOBPE/A, M MAKO Y HEKY PYKY IPE/ICTaBiba
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cnoxxeHujy Bapujanty CenoHoBe kiacudukalyje, moctoje ayropu, nomyT bupya, koju ce ca
Jpyre CTpaHe 3ajlaxy 3a CUMIUTH(UKaNU]y Kinacudpukaiuje HepBHUX noBpena. [Ipema bupuy,
HajOUTHHjE je Jla ce HepBHE MOBpeae Kiacu(uKyjy Ha JAETeHEpaTHBHE W He-JIereHepaTHBHE

(128).

[Mopen Canpepnenna, 1 MeKkuHOH U JIeNOH Cy M3BPIIWIN CIOKEHUJH BUJ KIacU(PH-
Kalyje moBpeae Hepasa. buxosa knacudukanuja 3anpaBo mpeacTaBiba nmpoayxerak Canuep-
JICHJIOBE, C 003UPOM J1a Cy OHHU JIOJANX | IIecTy kateropHjy. Lllect cremen moBpene nepu-
(depHux HepaBa nmpemMa MekuHOHY U JlenoHy mpejcTaB/ba KOMOMHAIM]Y MPETXOTHUX CTEIe-
Ha TeKUHE TIOBpEIa y OKBHPY jeHE TOBpeze, MMajyhu y BUIy Ja UCTH Y3pPOK MOXKE MMaTH
pa3nuyuTo AejcTBO Ha moBpelhenu Heps. Jleswja ce MoOXKe cacTojaTd W Ol PYNTYPHPAHHUX
(dacuukyryca U O] HEpBHHUX BJIaKaHa KOJ KOJUX j€ JOIUIO CaMO JI0 MH]EIIMHCKE TUCPYTIIH]E.
OBaj cremneH MoBpe/ie YeCTO KapaKTEepHILe MMOCTOjakhe HeypoMa Y KOHTUHYHUTETY. OnopaBak
Bapupa, OJ] MOTIYHOT YKOJIMKO je y MHTamy BUILE BJIaKaHa ca MOBpeJaMa MpPBOT U APYTor
CTeleHa, 1a JJ0 HeMOTYhHOCTH CITIOHTAHOT OTIOpPaBKa W HEOMXOJHOCTH XUPYPIIKE WHTEPBEH-

1[Mje KaJia MpeoBJiajiaBajy noBpeie YeTBpTor u neror crenexa (147, 209).

01.08. MoTopHnuke cIOCOOHOCTH YOBEKA

CkeneTHo MHIIMNHO TKHMBO je BeOMa JMHAMHUYHO, a helujcka KOMIIO3UIMja U apXu-
TEKTypa cy nu3ajHupaHu na omoryhaBajy moOmmHOCT U Kpetame (152). EdukacHocT yHK-
[IMOHKCAkha JIOKOMOTOPHOT amapara 3aBUCH O MOTYhHOCTH opraHm3Mma Ja IpH KpeTamy
ucrosbaBa oapeheny BenmunHy mMumnuhHe cuie, Op3uHe, Ay)KMHE Tpajama paja, aMIUIUTYAe

MOKpeTa, yckiia)eHOCTH MOoKpeTa U Tako nasbe (211).

MoTtopuuke crocoOHOCTH oMoryhaBajy 4oBeKy MaHU(DECTAIH]y CIOXKEHUX KPETHHX
CTPYKTypa Koje 00jeIubyjy ICUXUYKe KapaKTePUCTHKE, OMOXeMHUjCKe U (PYHKIIMOHAIHE MIPO-
1ece, a BUXOBO aJeKBAaTHO (YHKIHMOHHCAIE j€ Y KOOPAWHATHBHOM CMHCIY JMMUTHPAHO

KapakTepUCcTHUKamMa HEpBHOT U HEpBHO-MUIIMNHOT cucteMa (212).

Nako noctoju Benuku Opoj mojiesa MOTOPUUKUX CIIOCOOHOCTH AOOHjEHIX KPO3 O0UM-
Ha UCTpaKMBamwa, Hajuemha 1 y MpakcH jelHa O] HajIpUMEHUBAHUJUX M0/1ea KIacupuKyje
MOTOpPUYKE CIIOCOOHOCTH Ha: CHJIY M CHary, Op3uHy, H3Ap>KJbUBOCT, KOOPAMHAIM]Y U THUII-
KOCT.
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Hedunucame MOTOPUUKUX CIIOCOOHOCTH U HUXOBO NO3HABaHE Y OKBUPY MOTOPHUY-
KOT IIPOCTOpPA YOBEKA je 0/ 3Hayaja 3a pasyMeBambe MOTOPUUYKUX TECTOBA KOjU Cy KopultheHH

y OKBUPY METOJIa OBE JOKTOPCKE JHCEpTAIIHje.

01.08.1. Cuna u cHara

Jomr 1969. ronune 3aumopcku je AeuHUCAO 1a TEPMHUH CHJIAa Y OKBUPY MOTOPUYKOT
cTaTyca 4OBeKa, Io/ipa3yMeBa ClIOCOOHOCT CaBlia/IaBama OTIOPA WM CYTIPOTCTABIbAE OIITe-
pehewy MummnhauM HanpesamweM (212, 213), nok je y ¢usunu cuna aepunucana Gopmyaom
F=mxa. Ilopen Tora 1mTo caBiajaBambe OTIOPA MOXKE OMTH y U30METPHjCKOM (CTATUYKOM) U
W30TOHUYKOM (IMHAMUYKOM) pekuMy pana (152), ucrnospaBame MaKCUMAIHE CUJIE KA0 MOTO-
pHUKe CIOCOOHOCTH YOBEKA OTJIeNla CE Y M30METPH)CKOM PEKUMY pajia, OHOCHO KOJ| CTaTHY-
KMX MUIIMNHUX KOHTPAKIHja U KOJ MUIIMNHUX KOHTpPAKIHja KOJ KOjUX ce qy>KuHa Muuinha
ciopo Mewa. Ca pyre cTpaHe, cBaka MulIMhHa KOHTpakiuja, 0e3 003upa Ha pexuM paja u

Op3uHy MulnhHe KOHTpaKIHje, UcrosbaBa opel)eHr HUBO cuile.

Kaxko nojam cHara no cBojoj popmynu P=F'Xy 03HauaBa JiejCTBO cujie Ha oapehenom
yTy 3a oJpeheHo BpeMe, OAHOCHO JIEjCTBO Cuile pu oapehennM Op3nHaMa KpeTama, TO ¢e Y
JIOKOMOITHjU YOBEKa CMaTpa Jia Ce CHara Kao MOTOpHUYKa CIIOCOOHOCT MCMOJbaBa y NUHAMUY-
KUM yCIIOBUMa MUIIMNHMX KOHTPAKIMja, OJHOCHO Y HM30TOHHYKOM pexuMy pana. IIpema
dbopmyin, peam3nmja mrto Behe cuiie y oapel)eHOM mepuoy BpeMeHa win ofpeleHe cuie y
mTo KpaheM BpeMEHCKOM MEepHUOy pe3yiTupa cHary. J[ok je cuiia oTHOCHO jaunHa OOpPHYTO

MPOMOpLHOHAIHA Op3UHU KpeTama (212).

01.08.2. bp3una

[Toxg mojmMom 6p3una moapasymMeBa ce CIIOCOOHOCT M3BOhEHa MOKpETa WM KpeTama
MaKCUMaJTHO MOTyhoMm Op3uHOM 3a Jare yCIIOBE, MPH YeMy Ce MPETIOCTaBIba Jia CIIOJbALITHH
OTIIOp HUje BEJIMKU M J1a aKTUBHOCT HE Tpaje Iyro, Kako He Ou gomnuio 1o 3amopa (211-213).
VY cnyyajy noBehama crioJpalimer oTIopa, Koju Tpeda J1a ce capiiajja MaKCUMaTHUM Op3WHA-
Ma MUIIMNHUX KOHTPAKIK]a 3a JIaTe€ YCOBE, OJJHOCHO Y CIIy4ajy AyroTpajHUX aKTUBHOCTH MPHU
KojuMa je Op3uHa KpeTama 3a JIaTe YCIOBE MaKCUMallHa, He OM Ce aKTHBHpalle MOTOPUYKE
criocoOHOCTH Op3uHe, Beh Ou y nuTamy Omila cHara OJHOCHO M3/P>KJbUBOCT KA0 MOTOPHYKA

U (yHKIMOHAIHA criocoOHoCT. [lopea Tora, mpeTnocTaBiba ce Jla U3BEICHO KPETame Koje ce
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paiu MaKCHUMaJIHOM 6p3HHOM, HI/Ije HUCYBHLIC CJIOXCHO Jep ou ce Y CynpoTHOM paauJio O

KOOpJAMHAIM]H Ka0 MOTOPUYKO] CITIOCOOHOCTH.

01.08.3. U3ap:x/bUBOCT

W3npxJbUBCT MOApa3syMeBa CIIOKEHY CIOCOOHOCT pajaa yHampeln aeduHucaHOT
WHTEH3UTETa U 0e3 cMamema eukacHocTH paaa (212), 1ok ca GU3HNOIOMIKOT acleKTa Mpe-
CTaBJba CIIOCOOHOCT CYNpOTCTaBJbama 3amMopy (211). OcHOBHA MpeTnocTaBKa 3a U3PKIbU-
BOCT jecTe Jla Ce KPeTHA aKTUBHOCT CIIPOBOJIM Y PEIATUBHO JYTOM BPEMEHCKOM TIEPHOJTY HITH
Ha penaTHUBHO Ayroj nuctaHiy. Kao m mo muramy OCTalnuX MOTOPUYKHUX CIOCOOHOCTH, U

U3JPKIBUBOCT KapaKTepuIlle BEJIUKH Opoj mojena u Kiacupukaruja.

01.08.4. Koopaunauuja

KoopauHanuja ka0 MOTOpHYKa CIIOCOOHOCT YOBEKa, TIPETIOCTaBIha CIOCOOHOCT Opra-
HU3allMje MPaBUIHOT, OP30T, PALIMOHAIHOT ¥ CHANTAKJbUBOT KPETamha y HOBOHACTAIUM YCJIO-
BuMa (214), 0THOCHO CIIOCOOHOCT peryiupaHe eKCIUIoaTalllje €eHePreTCKOT, TOHHYKOT | MPO-
IPaMCKO-aHATMUTHYKOT MOTCHIMjalla Y [WJbY pealin3ainje KOMICKCHHX KPETHUX CTPYKTypa
(215). Ilon xoopnuHanMjoM ce Takohe moapasymeBa WU MOTOpHYKA CHOCOOHOCT HM3BONEH:a
MpeNu3HUX MOoKpeTa, Omiio rahameM WK TUPEKTHUM BOhemeM J0 IHJba, a Takohe ce U pas-
HOTEXKa Kao0 MOTOpPHYKA CIIOCOOHOCT CBpCTaBa y OKBHPY KoopauHanuje. HepBHU cucTeM U

HBeroBa (PYHKIIMOHAIHOCT UMajy BEOMa BUCOK YTHUIIA] HAa KOOPAUHAIH]Y.

01.08.5. I'unkoct

TepMHUH THIIKOCT ce y JUTEpaTypu 4ecTo Moke Hahu M 1moja Ha3uBHMA eKcubui-
HOCM, NOKPem/wmUBOCm, MOOUIHOCH, 0OUM NOKpema W TaKo Jajbe, a 03HAa4aBa CIIOCOOHOCT
n3Bohema mokpera Benuke aMruiutyae (213). Mepwino THIKOCTH jé MaKCHUMAalHA OO0uM,
OJTHOCHO aMIUIUTY/1a MMOKPeTa Koja MOXkKe OUTH M3BEJeHa Y jeJHOM WIJIH BHILE 3r1000Ba. Mak-
CHUMaJIHM OOUM MOKpeTa U3BECH NCKIbYUYUBUM JI€jCTBOM MHUIIMNHUX CHJIa O3HAYABA AKMUGHY
eunkocm, JOK NACU8HA SUNKOCM TIPETIOCTaB/ba OOMM MOKpEeTa JOCTHTHYT MOJI YTHIAjeM
CIIOJPHUX CHJIA, OWJIO J1a j€ y MUTamky rpaBUTallMja, TPEHAXKEDP, MEIUIIMHCKA amaparypa Koja
TeCTUpa 00MM MOKpeTa y oApeheHoM 3100y, WM aCUCTEHT, CIOTEP, OAHOCHO MEPCOHATHO
(He)MeTMIIMHCKO 0c00Jbe KOje CBOJUM (PM3UYKHUM JISjCTBOM IOMaKe U3BOleHmhe MOKpeTa Beu-

ke amruuTyze. [lacuBHa rumnkoct je Beha o1 akTHBHE.
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02. [InsbeBU M XUIIOTE3€ UCTPAKHUBAHA

A) lupeBu

Kon mamjenara xoju ¢y y nepuoay ox 01.01.2000. go 31.12.2011. ronune omnepuca-

HU 300T MoBpeae NMepudepHUX HepaBa ropmUX eKcTpeMuTeTa Ha Oesbemy 3a 0oJecTH u

nospee nepudepHux HepaBa, GYHKLUMOHAIHY HEYPOXUPYPIHUjy U XUpyprujy 6omna, Knunuke

3a Heypoxupyprujy, Kimmanukor nentpa CpOuje yTBpaIuTH:

1.

Mopdosomnike KapakTepUCTUKE, CEH30pHE U MOTOPHYKE CHOCOOHOCTU TOPHUX EKC-
TpeMHTeTa.

VYTHIaj OTEHLUjAIHUX MPOTHOCTHUYKUX (haKTopa Ha TPEHYTHO CTame W MoryhHoct
oropaBka MOpP(OJIOMKUX KapaKTEPUCTUKA, CEH30PHUX U MOTOPHUYKUX CIIOCOOHOCTH

OIepUCaHe pykKe.

b) Xunorese

1.

Mopdoromko-(pyHKIMOHATHE OIOpaBaK MalfjeHaTa OIepUCcaHuX 300r TMOBpene
nepudepHUX HepaBa TOPHUX EKCTPEMUTETA 3aBUCH O] HauWHA MoBpehuBama, JIoKa-
JM3alMje OBpeJie, CTENeHA TSKUHE U EKCTCH3UBHOCTH MTOBPE/IC.
Mopdonomko-QyHKIIMOHAIHM OMOpaBaK TMalHMjeHaTta OlepucaHux 300r MOoBpene
nepudepHUX HepaBa TOPHHUX SKCTPEMUTETA 3aBUCH OJ1 Opoja CeKYHIapHUX KOMILIH-
KallHja ¥ IPHUCYCTBA YIAPYKCHHUX TIOBpEa.

Mopdoomnko-(pyHKIIMOHATHE OIOpaBaK MalijeHaTa ONEPUCAHMX HAKOH IOBpEIe
nepudepHuX HepaBa TOPHHUX EKCTPEMUTETa 3aBHCHU O] KUBOTHE J0OM MaIMjeHTa U
HETOBHUX COLIMOCKOHOMCKHX KapaKTePUCTHUKA.

Moryhe je nepuHucaTi mapameTpe oJ 3Havaja 3a MPOIEHY Tpajama OMOpaBKa Kao U

Kpajiber MOPQOIOMIKO-PYHKITMOHATHOT CTamba.
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03. IlanmujeHTH U METOAL

03.01. Bpcra cryamje

OBa cTyauja npunaaa KIMHAYKO] ONICEPBALMOHO] CTYI]U

03.02. IlonmyJjaanmja Koja ce HCTPaxyje
Ha ncrnimtuBame cy mo3BaHa 164 manujeHta koju cy y nepuoay ox 01.01.2000. mo
31.12.2011. ronune onepucanu Ha Kimmannm 3a Heypoxupyprujy, Knuanakor niearpa Cpou-

je, 30or nmoBpeze nepudepHUX HepaBa rOPHUX EKCTPEMHUTETA.

CBu cy0jekTH Cy MHCMEHO M YyCMEHO MH(OpPMHCaHU O Tpoleaypama koje he Outu
W3BEJCHE U CBAaKH OJ HHUX j€ MOoTmucao GopMymnap o JOOpPOBOJEHOM yuernhy y CTyauju.
MaitonieTH UCTIMTAHUIM KOjU CYy YYECTBOBAIM Yy CTYIHMjH MOOWIIM Cy THCaHy CarjlaCHOCT

poautesba.

Hakon mornucuBama gopmyinapa o 100poBoJbHOM yuenihy y CTyAMjH WIH JaBamba
MUCAaHE CarjJacHOCTU POAUTEsbA, MALMJEHTH CY CaMOCTAIHO WM, YKOJIMKO UM (YHKIIMOHATIHE
CMOCOOHOCTH pYKe 3HATHO yIpoKaBajy CIIOCOOHOCT IMHUCama, y3 MOMOh HCTpaKMBaya HCITy-
HWIN YNIUTHHUKE KOJU CIIy’)K€ Ka0 MEPHHM WMHCTPYMEHTH Yy 0BOj ctyauju. Ilocie ucnymaBama
YIIUTHUKA, KOJ TallMjeHara cy Ouje eBalyupaHe Mop(]oJomKe KapaKTepUCTUKE, a 3aTUM U
MOTOPUYKE U CEH30pHE CIIOCOOHOCTH PYKY, HAKOH 4era cy OTIyIITaHH cBOjuM Kyhama. Ilpo-

CEYHO Tpajame CTYJIUje U3HOCHUIIO j€ OKO 65 MUHYTA MO MallljeHTy.

CBa mepema y cTyauju 00aBjbeHa Cy O]l CTpaHe ayTopa OBE JOKTOPCKE TuepTalyje,

KOJU UMa BUILIETOIUIIKHE HCKYCTBO Y OBAKBUM TECTHpAmbUMAa.

03.03. Y3opkoBame M rpynucame

[TaniMjeHTH KOjU y4€CTBY]Y y CTYIUJU OWIIH Cy MOJE/FEHN HAa OCHOBY JIOKAIIH]€ MTOBpE-
7e, y Tpymny TaljeHara ca moBpenaMa OpaxHjaJHOT IUIEKCyca W y TpyIy MalujeHara ca
noBpegama Hepapa pyke. HuBo omopaBka oneprucaHor eKCTpeMHUTETa MPOLCHUBAH j€ y OJHO-
Cy Ha 3/1paB (KOHTPOJIHU) EKCTPEMUTET U y Ty CBPXY Cy €BallyHpaHe U Herope Mop(hoIomKo-

(GYHKIMOHATTHE KaPaKTEPUCTUKE U CTIOCOOHOCTH.
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Kpurepujym 3a ykibyunBame y CTYAN]Y:
- TlanujenTtu koju cy onepucaHu 300T MOBpe/e NepudepHuX HepaBa jeJHOT Of rop-

BUX CKCTPEMUTCTA.

Kpurepujymu 3a uCKIbyunBame U3 CTyHje:

- TNamujentu ca noBpenama nepudepHUx HepaBa 00a rOpwHa EKCTPEMHUTETA.

- TNamujentn xon KOjUX je ycien MOBpene W/HiIN 000JbeHha HEHTPATHOT HEPBHOT
crcTeMa W/WJIM BpaTHE KHIMe ocIadibeHa MOTOPUKA TOPHUX EKCTPEMHUTETA.

- IlauumjenTtu Koju cy onepucanu 300r Tymopa nepruepHIX HepaBa TOPHHX eKCTpe-
MUTETA.

- Tlammjentu ko KOjux je ocnabibeHa MOTOpPHKA HeorepucaHe (KOHTPOJIHE) PYKE,
yciea moBpene u/uiau 000Jbeha MHUIIMNHOT, KOIITAaHO-3TVIOOHOT WM HEPBHOT
cucTeMa.

- TNanujentu xon kojux je ycien omrehewma Buaa OUTHO HapyllleHa KOOpAMHAIM]a

OKO-pyKa.

03.04. BapmujaOiie koje ce mepe y CTyAUjH

Bapujabne xoje cy MepeHe y cTynuju yTBphuBaie cy MOp(}oJIOIIKO, MOTOPUUKO U
CEH30PHO CTame pyke ucnutanuka. [lopen oBux Bapujabim cy0jeKTH KOjU Cy yU€CTBOBAIH Y
CTYAMjH UCTIYHWIH cy ¥ Tpu ynutHUKA: “DASH” ynutHuk (eHr. Disabilities of the Arm, Sho-
ulder and Hand — YniuTHuK 0 nHBamuauTeTy pyke, pamena u make) (38, 216-220), ckpahenun
“McGill-Melzack” ynutauk 6omna (221, 222) 1 yIUTHUK KpeHpaH y CBpPXY OBE€ CTyAH]j€ KOjU
ce cacTOju U3 MHUTamka O COMOEKOHOMCKOM CTaTycCy, 00pa3oBamy, KOH3yMHUpay alKoXoja U

(U3NIKOj aKTUBHOCTH.

CBa onpema kopuiheHa y 0BOj CTYAHJU y CBPXY TECTHpama MOP(OJIOIIKUX KapaKTe-
pPUCTHKAa ¥ MOTOPHUYKHMX U CEH30PHUX CIIOCOOHOCTH je Omiia HOBa, KyIUbEHA Yy CBPXY OBOT

UCTPaKUBaka, U3 KOT pa3jiora meHa Kaauopaiyja Hije Ouia HeoImx o 1Ha.

03.05. “DASH” ynuTHHK

Haxon nornucuBama hpopmynapa o J00poBoJbHOM yuelnhy y CTyIUju UCITUTAHUIH CY
IIPBO, CaMOCTAJIHO MM y3 nomoh ucnutuBaya, ucnyHwin “DASH” ynuTHuk 3a mporeHy
WMHBaJMINTETA PyKe, paMeHa U I1ake. YUTHUK ce cacToju o1 30 ajreMa Kpo3 KOje UCITUTHUK
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MPOLEHYje CIIOCOOHOCT COMCTBEHOI €CKTPEMHUTETa HAKOH MoBpenae wiu 6onectu. Oaroopu
ce paHrupajy Ha JIukepToBoj ckanu, rae Beha BpeJHOCT o3Ha4yaBa Behu qucabminter. CBako
MUTake UMa 5 TTOHY)EHUX OIIHMja KAa0 TOTEHIUjaTHEe OJTrOBOpPE, TAKO Ja YKYITHH Pe3yiTar
Moxe Bapupatu o1 0 1o 100. Pesynrtat ox 10-15 moena y mpeTxoaHuM pajoBUMa je OMUCaH
Kao IpaHMla 32 MATOJIOTH]y, a aHAJIOTHO MPETXOJHOM, Behu pe3ynTaTH o3HaudaBajy Behu
mucabunutet (223). Y npBux 21 ajTema, HCIMTAaHUK PaHTHpa CBOjJY CIIOCOOHOCT 3a M3BpIIa-
Bame OJpeh)eHuX aKTUBHOCTH TOMYT OKpeTama KJbyya, CIpeMama XpaHe U Tako Jajbe, y
okBupYy noHyheHux omnuuja — 6e3 noremkoha, 6iara Temkoha, cpefma TeIKoha, BUCOK HUBO
Temkohe WM HECOCOOHOCT y 00aBibalby HABEACHUX AKTHUBHOCTU. 3aTUM Cy JBa MHUTamba
BE3aHa 3a HUBO YTHIaja JucabuinTeTa pyKe Ha COLMjaHU XKMBOT M aKTHBHOCTU THEBHOT
xuBoTa. Ol MPeocTanuXx MUTama, MeT ¢ 0JHOCE Ha HUBO CUMIITOMA, jeTHO Ha YTHIa] JucCa-
OWIMTETa HA CTIABAKE U MOCIICAKhE MUTAKE Ce OJHOCH Ha YTUIa] ocehaja caMoroy3aama uiin
oeckopucHocTH (224). Panuja uctpakuBama MoKaszyjy 100py MOy3aHOCT U BAJTHIHOCT OBOT

MepHOT UHCcTpyMeHTa (38, 217-220).

03.06. Cxpahenn “McGill-Melzack” ynutHuk 0os1a

JlpyTu yIUTHHUK KOJU Cy UCIUTAHUIIA UCIIYHUIH jecTe ckpahenu “McGill-Melzack”.
OpuruHanHa Bep3uja OBOI yNUTHUKA MyOinkoBaHa je 1975. roguHe u on Taja je jeiaH o
HajkopuIINeHNjUX YIUTHUKA 32 mporeHy Oona. Ckpahena Bep3uja myOiukoBaHa je 1987. u
cactoju ce on 15 geckpunropa, Koju ce panrupajy Ha ckaym ox 0 go 3, riae 0 o3HadaBa na

HeMa 0oJia, 0K 3 03HauaBa BUCOK HUBO Oona (221, 222).

[TanujeHTH ca KpaHUjaJTHUM MOBpeaMa CKIbYUEHH Cy M3 CTaTUCTUYKE 00paje rmoja-

TakKa Koja ce OJJHOCHJIa Ha eBajyalijy Ooa.

03.07. VYNMTHHK 0 COIMOEKOHOMCKOM CTATyCy, 00pa3oBamy, KOH3yMHpamby
aJIK0X0/1a M PU3MYKOj AKTHBHOCTH

Kao mocneamy, HCIUTAaHUIU Cy MCITYHWIH YIUTHUK KPEUPaH y CBPXY OBE CTY.H]e,

KOJH C€ CacTOjU O] MUTamka O COIIMOEKOHOMCKOM CTaTyCy, HUBOY 00pa3oBama, KOH3YMUPAhY

aNKoxoJia ¥ (PU3UYKO] aKTUBHOCTH.

[Tporiena MopdoomKko-(pyHKINOHATHOT CTamba pyKe eBaidyupana je cienehom Oare-
PHjOM TECTOBA:
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03.08. BoJuymeHu 1 00MMH PyKe M HlbeHHX CerMeHaTa

3a mporeHy BOJIyMEHA pyKe U HeHUX CerMeHaTa KOpUITheHu Cy TeCTOBH MOTamama
pPYKE y TEYHOCT JI0 Ta3yIIHe jaMe, JI0 JIaKTa U 710 317100a pydja, 6a3upaHux Ha ApXHUMEI0BOM
3akoHy. Ha ocHOBY ApxHMeI0BOT 3aKOHa 3alpeMUHa UCTHCHYTe TEYHOCTH M3 CyJa jeHaKa
j€ 3ampeMuHH Tela MOTOMJBEHOT Y Ty T€YHOCT, OJHOCHO Y HAIIOj CTY/IUjU — 3alpeMUHA UCTH-
CHYTE BOJIC je/HAKa j€ 3alpEeMUHU IIeJie PyKe WM EBeHOT CerMEHTa MOTOIJLEHOT y HCTy (225-

229).

Pyke mamnmjenarta, u moBpeheHa W 31paBa, MPBO cy OOENEKEHE MapKepoOM Ha TpHU
HUBOA JI0 KOjUX je NOTamameM y IMOCyAy ca BoJAOM MepeHa 3ampemuHa. CyJl HaMEHCKH
HAINPaBIHCH 32 MEPEHHE 3aPEMUHE TOPHUX EKCTpEeMUTETa KopuiheH je y oBoj cryauju. [Ipe
TECTHparma UCIUTAHHUIIN Cy ca PyKy CKUHYJIH CaB HaKuT. [I[pBO Cy MEpeHM BOIYMEHH 31paBe
a 3atuM omepucane pyke. C 003upoM Ja je mWwiIMHAap ca BojoM OaxaapeH Ha 20ml, mTo
KapaKTepHIle MPEIU3HOCT HHTPYMEHTa, UCTUCHYTA TEYHOCT j€ 3aTUM MEpeHa Ha Baru TaHu-
ta (KW-210-05 Digital General Purpose Mini Scale) npermsnoctu 1g, kako Ou ce mperu-
3HOCT J1oBena Ha HuBO of] 1 ml. Kako je panuje nokasano aa remmneparypa Boze oz 20° go 32°
C He yTH4e Ha BOJIyMEH MOTOIJBEHOT EKCTPEMHUTETA, UCTA je OmIa COOHE TeMIeparype U Kpe-

Tana ce ox 22° no 27° C (230).

[Iparehn mata ymyTcTBa MamMjeHTH Cy IOJIAKO, KaKO Tajacame He OW JIOBENO JI0
M3JIMBaba CyBHIITHE TEYHOCTH, MOTAMAIHN PYKy y BOAY IO MapKHUpaHHX JIoKaruja. Bona n3mm-
BEHA M3 Cy/a NPUKYIIJbCHA je y IPyroM CyIy W U3MepeHa Ha Baru TayHOCTH 1g, mTO je oHAaa
KOHBEPTOBAHO y 3anpeMuHy 3Hajyhu na 1kg nma 3anpemuny og 1000ml:

llaxa — maka je moranaHa y BOAy 0 HIBOA CTHJIOMIHOT TPOTY’KETKA YITHE.

Iloonaxmuya — y HUBOY JIaKTa MapKepoM je 00elekeHa MPOKCUMaIHa UBUIIA OJIEKpa-
HOHa, JI0 KOT j€ 3aTUM pyKa IOoTanaHa y BOJIy.

Llena pyka — IlanjeHTtu cy moTanaiyd Onpy>keHy pyKy y HOCYyIly ca BOJOM JI0 MapKe-

puMa o0elIeKeHIX 03HAKa KOje Cy O3HAYaBalle TIOYETaK Ma3yIlHe jaMe.

[Ipouiena obuma pyke U BEHUX CerMeHara yTBphBaHa je aHTPOIIOMETPH)CKUM Mepe-
BEM METApCKOM NAaHTJBPHKOM IIHPUHE 8§ mm, ca mojeonuma u mpenusHomhy ox 1 mm:
pacTojame 0]l KWIMEHOT CTy0a MPEKO CPeAWHE NSITOMIHOT MUInha 10 KJbYYHE KOCTH —
MPEACTaBbEHO Kao OOMM paMeHa, OOMMH Ha/JlakTa, OOMMH TOJjIaKkTa, 0OMMHU (aylanru
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MpcTHjy, oOOMM TeHapa M XUIIOTeHapa, OOMM MeTakaprajiHe peruje 0e3 mpBe MeTakaprajiHe
KOCTH (MeTakapraiHe KocTd mania). [IpuimkoM Mepema UCIUTHUIIUA Cy CeIeTH ca pyKama
OTIPY>KEHUM TIOpe]] Tella U MOAJIaKTUI[aMa y IPOHUPAHUM TIO3UIHjaMa. Y KOJUKO HUCY MOTIIN
JpXKaTH PYKY CAaMOCTAJIHO y MMPOHUPAHOM IT0JI0Xkajy Y TOME OW MM ITOMOTA0 YiaH MEIHUIIHH-
CKOT' 0c00Jba KOJH j& aCHCTHPAO MPHU TECTUpamy IManujeHaTa. Merapcka MaHTJbHKa KOjOM je
TECTUPAE BPIICHO j€ IeTuM 00MMOM JOIUpHUBalia KOXKY MEPEHOT Jelia ajlu je HUje JOJaTHO

IIPUTUCKAJIA.

03.09. OOuMu nmokpera

[TpunukoM mporeHe oOuma Tokpera pal)eHH Cy TECTOBU 3a MPOLICEHY aKTUBHE U
MACUBHE TIOKPETIHUBOCTH MEPEHE TOHHOMETPOM :

- Tlokpern y pameny: diekcuja, eKCTeH3HU]a U a0AyKIIHja.

- Tlokpern y nakry: Dnekcuja U eKCTCH3H]a.

- Tlokperu make: Drekcuja u eKCTEH3H]a.

- Toxperu npctujy: duekcuja 1 eKCTEH3Mja MeTaKaprodalaHreaTHNuX, TPOKCUMAII-
HUX U JUCTAIHUX WHTEep(aNaHTeaTHUX 3r71000Ba, a0 IyKIHMja KaXUIPCTA U a0TyK-
1IMja MaJIoT MpcTa

- Tloxpern manma: Kapnomerakapnaina abaykimja, KapromMeTakapnaiHa (iekcuja,
KaprioMeTakapIiajiHa eKCTeH3Hja, KaproMeTaKapaiHa OMO3HIlfja, MeTakaproda-
JaHTeaHa (JIeKCHja U eKCTeH3H]a

Cmuka 03.09-1: [leo TOHHMOMETapcKe OIpemMe
KopHIheH 3a HCIUTHBamke 00MMa MOKpeTa

(Dotorpaduje uCTpaXKMBAYKOr TUMa mpod. Ap
Pacymmha, ayrtop ¢ororpaduja Bmamummp
[Ty3oBuh)
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03.10. bp3uHa nokpera

bp3una nokpera pyke oapehusana je:

- Tamuar Tectom — JIBa obenekeHa kpyra Ha 1uioud, mMehycoOHO ymasbena 20 cm
n3Mely Kojux je mpemnpeKa BUCHHE 5 ¢m, IUI0Ya j€ TMOCTaBJbeHa Ha CTO 32 KOJUM HUCIIMTAHHK
cenu. 3amaTak MCHUTaHMKA je na 3a 10 cekyHAM Hau3MEHMYHO IITO Opike MHuma Kpyrose,
IIPBO 37paBOM, a 3aTUM U MOBpe)eHOM PyKOM.

- TectoMm 3a mporeHy Op3uHE MpOHALMje-CyNHHAIMje moanakTuie — Jlakat ucnura-
HUKa j€ y3 TeJO0, UCIIUTAaHUK IIaKy Y HEyTpalHOj MO3UIUjU MOCTaBba HAa CTO HcHpen cede,
OClIab€H Ha Hhera XUIOTeHApOM U MallUM IpCToM, manail je y adbaykuuju ox 90°. [Iponanu-
JOM ¥ CyNUHAIMjOM MOAJAKTUIIE UCHUTAHUK Tpeda 3a 10 cexkyHau mTo Opike maiem ja
HAaM3MEHUYHO THIIA MapKepe Ha CTONy, KOjU Cy MOCTaBJbEHH CXOJHO BEIMYMHU HH-ETOBE
mrake. Mapkepu ce Hajlaze ca MaJMapHe U JIOP3alHe CTpaHe IIaKe Y OJHOCY Ha HeHY MOYeT-

HY TIO3UIH]Y.

03.11. Koopaunanuja nokpera
duHa KOOpAMHAIM]a TIOKPETa UCIIUTHBAHA je OaTepujoM Koja ce cacrojajia u3 cliese-
hux TectoBa:
“Nine-hole Peg Test“ (231, 232)
- ”Minnesota Rate of Manipulation Test” (233, 234)

“Purdue Pegboard Test“, mocraBjbame MHHOBA CaMO JIEBO U CaMO JCCHOM PYKOM

(235, 236)

Cnuka 3.11-1: Purdue pegboard

(Dotorpaduje uctpakuBaukor tuma npod. ap Pacymuha, ayrop
¢dororpaduja Bragumup ITy3zosuh)
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03.12. @YHKUMOHAJHA KOOPAMHALMja pyKe
dyHKIMOHAIHA KOOPIMHAIIMja PYKE TPOIICHUBaHa je U criocoOHoIhy nucama, MITo
mpeJicTaBlba jeian o TectoBa y okBupy “Jebsen-Taylor Hand Function Test* (236). [Tpuu-

KOM eBaJlyallrje CIocCOOHOCTH THCama OJ1 MallfjeHaTa je 3aXTeBaHO /1a C€ MOTIHIILY.

03.13. Chara nokpera

Ycenen cnoxkeHocTn (yHKIMjE paMeHOr 3riioda, rie jeJaH MHITUh MOKe BPIIUTH
BHIIIC TIOKPETa Y 3aBHCHOCTU O] TTO3UIIH]j€ 371002 U CHHEpPryje APYrux MUMIMha U Ti¢ BUIIE
Muirha y4ecTByjy y u3Bohemy IMOjeTUHUX MOKPETa, a Takohe U 300T JeTHOCTAaBHOCTH IPH-
Ka3a 100MjeHUX MoJaTaKa, MUIIMNHA CHAara ralyjeHaTa HaKOH MoBpeia OpaxujaHoOT TUIEKCY-
ca eBaJlyHpaHa je M CKOpoBaHa mpema cucreMy KimHuke 3a Heypoxupyprujy, KnuHumukor
nentpa Cpbuje y beorpany, koju npeacTaBba MOAU(PUKAIN]Y CUCTEMa Tpajalije oropaBKa
npema LleHTpy 3a 3apaBcTBeHEe Hayke YHuBep3uTera y Jlynsujanu (enr. Louisiana State Uni-
versity Medical Center Grading System). Hcto je unmweHo u 'y panuje myOiaMKoBaHO] TUTepa-
TypH Y LMJbY MPaKTHYHH]jET TpuKkasa pesyarara (237). [Ipema oBoj Moan(uKauju MOTOPHY-

KM OIIOpaBak je rpajJupax ca:

Jlow onopasax — HemoryhHoCT mokpeTa WM je HOKpeT MOryh yKOJIHMKO Ha CerMEHT

KOju ce mokpehe He Jienyjy crioJbHE Cujle CYNPOTHE MpaBIly KpeTama (HIp. Cujla TpaBUTAIH-

je).

Kopexman onopasax — TIokpeTH CympOTHO JIjCTBY TPaBUTAIIMOHE CHJIE Y3 CIIOCO0-
HOCT JpKama MOo3MIIMje, akTUBHA a0IyKIHja y 3ri100y pameHa a0 45°, 00uM crosjpHe poTaru-
je 10 45° u3 mo3uIyje IMmyHe YHYTpaIlkhe poTalrje U ClIOCOOHOCT (uiekcuje y 3rio0y Jiakra J0

90°.
Jobap onopasax — Ilokpetn ca ontepehemem u ca cmocoOHomhy oHaBJbama Beher
Opoja mokpeTa, akTUBHA a0IyKIMja y 31700y paMeHa mpeko 45° U croJballikba poTalyja 10

90° u3 mo3uIKje MyHe YHYTPalIke POTallnje, MyH MOKPET QUICKCH]e y 31100y JaKTa.

Oonuuan onopasax — llpubmmkHO HOpManHa (YHKIHMjAa Y3 CIHOJbALIBY POTALU]Y

3rioba pameHa oj mpeko 90°.
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I/I3yaeB Jiomer ormopaBKa, OCTaJIC TpHU OLCHC, OJHOCHO KOPCKTAH, 2[06ap n oaJIn4aH
OInopaBakKk 03Haanajy z[aje JICUYCHC KO naqueHTa ca MOoBpCA0OM HepI/Iq)epHI/IX HCpaBa TOBCIIO

710 TIO3UTUBHUX IIPOMEHA Y3POKOBHUX M3a0paHOM METOIOM JIeUeHa.

CHara cTucka make, “kjbyd’ cTUcak u3Mmel)y majima ¥ oCcTaluX MPCTH]y, Kao U CHara
CTHCKA MOJUIOTe K KUIIPCTOM U MaJlUM MPCTOM, TECTUPAHE CYy JAWHAMOMETPH)CKHU MPHU YeMy
je kopumher “Jamar” pyunn quHamomerap (Lafayette Instrument, USA). [Tanujertuma je ox
CTpaHe MCIHUTHBAaYa MPBO MOKAa3aHO KaKO C€ TUHAMOMETap KOPHCTH, a 3aTUM OH IallijeHTH
y3UMajal AMHAMOMETap W MPUCTYNWIH TecTy. [lopen OCHOBHX WHCTPYKLHja O ApXKamby U
Kopuithewy TUHAMOMETpa, HUje OUJI0 JUKTHpaHE MO3UIMje Y KO0joj OM MalMjeHTH ApKaiu

pyky. Mctu HaunH Tectupama Beh je npencraBibeH y aureparypu (238).

Kako ce pagu o manujeHTHMa ca TEUIKUM MOBpeAaMa, Tie 3aMOp a CaMUM TUM U Naj y
pe3yaTaTuMa MOXK€ HACTYNUTH jako Op30, AMHAMOMETPHUJCKO TECTHpame je 00aBJbeHO 0e3
NPETXOJAHUX MaKCHUMaJHHUX mpoba. [IpuBuKaBame Ha onpeMy Ipe TecTUpama 00aBJHEHO je

TaKo IITO Cy MAlMjeHTH 2 WIK 3 TyTa JJaraHO CTUCHYJH JuHaMmomMeTap (238).

Cmuka 03.13-1: JluHaMOMeTpU KOpH-
mheHn 3a eBalyalMjy cHare CTHCKa
nraKke U “kJjpyd’ CTHCKa

(Dotorpaduje HCTPAKUBAYKOT THMA
npod. np Pacymuha, aytop dotorpaduja
Bnagumup ITyzosuh)

03.14. CeH30pHe CIOCOOHOCTH pyKe

[IpunukoM TecTHpama CEH30pPHUX CHOCOOHOCTH MAallMjeHTHMa je CTaBJbaHa HEempo-
BUJHA Tpaka MpeKo o4ujy. JlemoBu make OAHOCHO MPCTH]Y Cy TOJAUPUBAHU MOHO(UIAMEH-

TUM Tpakama pa3In4uTe TBpAohe, a oJ ManujeHaTa je TPaXeHO Ja JIONHUPajy TauyKy JA0aupa
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YKOJIUKO CY UCTH OceTHiU. Y oBY cBpXy KopuiiheH je “Semmes Weinstein® MoHO(pUIaMEHT
tecT (North Coast Medical, Morgan Hill, CA). CBaku TecTHpaHH /10 IIaKe, OJHOCHO MPCTHU-
Jy moampuBaH je TpBO MOHO(MUIAMEHTOM HajMamer mujamerpa (2.83 wuBo; 0.07 g cumna).
YKOMWKO manujeHT He Ou 0CeTHO JOAHUP U3 HajBHIIE TPH MMyTa, Mpena3mwio Ou ce Ha cienchu
MoHo(punamenT Beher aujamerpa (3.61 nuBo; 0.4 g cuna), (4.31 HuBo; 2 g cuna), (4.60 HUBO;
4 g cuna) cBe 10 kpajmer (6.65 auBo; 300 g cuna). YKOIUKO MalHjeHT He 0CeTH HU MOHO(DHU-
nmaMeHT HajBeher nujamerpa, Oenexuina 0u ce BpeaHocT Hyua (0), mro Ou 03HA4YaBaJIO OJICY-
CTBO MIPOTEKTUBHOT CEH3MOMINTETA TOT Jiena. TecTHpaHu JeJIOBH MIaKe W MPCTH]y PUKa3aHU

cy Ha ciuka 03.14-1, ox KOjuX je mIecT ca BOJIapHe CTpaHe a jeJjaH ca Jop3ajHe.

Crnuka 03.14-1: Jlokamuje Ha KOjuMa Cy TECTHU-
paHe CCH3UTHBHE CIIOCOOHOCTH IIaKe

(dDororpaduje HCTpaKUBAUKOr TUMA TPOd. Ip
Pacynuha, aytop ¢ororpaduja Bragumup
ITy3oBuh)

VYKOJIMKO MalKjeHT OCeTH J0AUDP HEeKor o]l (hrunaMeHaTa, CiocoOHOCT 10JIUpa je KBa-
nudukoBaHa npema cienehum kpurepujymuma (68, 239, 240):

- Monodunament 2.83; cuna 0.07 g — oniena 5 — Hopmanan noaup

- Monodwrament 3.61; cuna 0.4 g — onena 4 — bnaro ocnabspeHa CIOCOOHOCT
Joaupa

- Monodunamenr 4.31; cuna 2 g — oueHa 3 — YMameHa IPOTEKTUBHA CEH3alja

- Momnodunament 4.60; cuna 4 g — oniena 2 — Henocrojame MPOTEKTHBHE CEH3AIIH]E

- Momnodumament 6.65; cura 300 g — oniena 1 — [Nepenmuja gy00KOT MPUTHCKA

- Hecnoco6Hoct ocehaja moHodunamenTa 6.65; cuna 300 g — Ouena 0 — AHecre-
3uja
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03.15. J[demorpadcku nmogauu

ITopen HaBeneHUX Bapujabiiu, yje Cy BPEIHOCTU J0OUjeHEe MPUIUKOM TECTHpama U
KOHTPOJTHOT TIperiiesia cy0jekara, u3 ucropuja 0osectu gooujeHe cy u cieaehe Bapujadie o
3HaYaja: TMOJI MCIUTAaHUKA M FErOBa CTAPOCT MPHIUKOM TIOBpENE W OIepalrje, BPEMEHCKH
MIEPUOJT OJ1 JJATyMa MOBPEJIE JI0 JaTyMa olepalrje, BpeMEHCKH EpUoT O aTyMa OIepaliyje
70 IaTyMa TeCTUpama U KOHTPOJIHOT MperJie/ia, Ha4uH NoBpehrBamba, CTeNeH TeKUHE MOBpe-
7ie HepBa/HepaBa, THII OIlepallije: Heyposin3a, JUPEKTHa CyTypa, HEpBHH TpaHC(ep Wi Hep-
BHa TpaHcIuiantanuja. [lomamm u3 uctopuja 607IECTH yKa3UBaId Cy U HA €BEHTYATHO TIPHUCY-

CTBO yApY>KEHUX MOBpea u nujabereca.

03.16. CHara cTyauje ¥ BeJIMYNHA y30pKa

Ha ocHoBy mopaTtaka u3 pagoBa KOju Cy ce OaBWJIM CIMYHOM TEMOM M Ca CIUYHUM
JM3aJHOM CTyJHje, Kao mapameTap 3a nopeheme ornopaBka maiyjeHaTta HaKOH IoBpeja Opa-
XMJaJHOI IUIEKCyca W IMOBpeda HepaBa pyke kopuinheH je pesynrar ,,DASH® ynutHuka
(218). Ilox TepMuHOM pyKa MOApPA3yMEBaHE Cy pEervje HaUIAKTUIE U TOJJIAKTHUIIE, OJJHOCHO
HHUJ€ ToApa3yMeBaHa pervja pameHa. BeanunHa y30pka oBe JOKTOPCKE Te€3€ MpadyHarTa je y
CTaTUCTUYKOM Tiporpamy G-Power 3.1.7. Ha OCHOBY cienehux BpeTHOCTH: CHara CTyauje O
80%, BepoBatHoha rpemke mpsor tumna o1 5 % (0=0.05) u Benmnuuna edekra ox 0.677 (218).
I'pyne cy ¢opmupane kao aBa myTta Behu Opoj mammjeHara ca moBpeaaMa HepaBa pyKe Y
OJTHOCY Ha Opoj marujeHara ca nmoBpegama opaxujaraor miekcyca. [lomasehn on oBux mapa-
MeTapa, Ha OCHOBY mporpama G-Power 3.1.7. mpom3anuio je Aa je moTpeOHo HajMmame 80
nanujeHTa y obe rpymne (53 manujeHara ca moBpelama HepaBa pyke M 27 MaiyjeHara ca
noBpenaMa OpaxujaimHor ruiekcyca). Ha yuemthe y ctyamju mosBano je 117 manmjenata ca

noBpeaMa HepaBa pyke u 47 naiujeHara ca noBpeiama OpaxujasHor IieKcyca.

03.17. CrarucTnuka odpaaa nmogaraka

Cratuctuuka o0Opaja mojgaTaka M3BpILEHA je y cTaTHCTHYKOM makery “SPSS 18.0%
(Statistical Package for the Social Sciences, IBM, New York, USA). 3a onuc napamerapa oj
3Hayaja KopumiheHe Cy METOJE IECKPUIITUBHE CTATHCTHKE: MEpe ICHTpaJHEe TEHICHIU]E
(cpeama BpeIHOCT, MepuMjaHa, MOJ), Mepe BapujabuinuTeTa (CTaHgapaHa JEBUjaldja) U

NPOIIEHTYyaJIHEe BPEIHOCTH, a mojaly he OMTH npuka3aHu TabenapHo U rpadUuKH.
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EBanyanuja nmanujeHata 3a morpebe oBe aucepTaldje BpIICHA j€ jeIHOM, HCTU Cy
JlaJbe TPYNUCAaHU HA OCHOBY PA3IMUUTHX KpUTEpHUjyMa U TOTOM MehycoOHo mopehenu, niu
je omepucanu exkctpemureT nopehen ca Heonepucanum. [Ipe ananuse craTuCTHYKE 3HAYAJHO-
CTH pa3nuka u3Mmely rpyma, TecTupaHa je HOpMaJHOCT pacrojiene BPeAHOCTH y OKBUPY Ipy-
na. YKOJIMKO Ccy HOoJald MMalid HOpPMaJlHy paclojieny, rpyne 01U ce mopeausie napamerap-
CKUM TECTOBUMA, Y CYIPOTHOM OM C€ KOPUCTHO HEKHU O] HelapaMeTapCKUxX TecToBa. Y CIly-
Yajy HOpMAJTHOCTH pacrojiene, Ko nopehema aBe rpyne NCIUTaHuKa KOpHUIIheH je #-TecT 3a
JIBE HE3aBUCHE Bapujabie, a kox mopehema Buie of nBe rpymne kopuctuo 6u ce “ANOVA”
tect. Kama momany He OM MMalyd HOpPMaJIHY pacnojeny, Kopuctuwin 6u ce “Mann—Whitney

U” u “Kruskal-Wallis” tectoBu.

VY cnydajeBuMa Kaja cy KopuimheHe KaTeropuyke BapHjadiie najba aHanm3a Ou ce
Bpmmia Xu-kBajapat tectoMm (eHr. Chi-Square Test), a mo morpedu n duiepoBUM TayHUM
tectoM (eHr. Fisher’s Exact Test) ognocHo ®@prumMeH-XanToHOBOM eKkcTeH3ujoM DuiepoBor
tayHor tecra (eHr. Freeman-Halton Extension of the Fisher’s Exact Test; Fisher-Freeman-

Halton Exact Test).

Xunorese Cy TeCTUpaHEe Ha HUBOY CTaTHCTUUKe 3HayajHOCTH (asipa HuBO) ox 0.05.

03.18. Tpajamwe cryauje
Hcnurannmm cy perpyToBaHu 3a cTyaujy 3 10 14 roguHa HaKOH omeparuje, a CTyauja

je Tpajana yeTupu Mecena.

03.19. ETHYKH acneKTH CTyaHje

Cryamja je cipoBeneHa npema npuHuunuma J{obpe kmmHudKe mpakce U XeJICHHIIKE
nekiapanuje (mocneame, Bakehe Bep3uje) U perynaropHuM npomnucuma. [Ipe ykpyunBama
UCIUTAHKKA Y CTynujy 00e30eheHo je ogoopeme HamiexHor ETrnukor ogoopa 6poj 14/3 nana

16.01.2014, a ucnutaHUIM cy NOTHUCAIN JOOPOBOJBHU NMPUCTAHAK Y3 IyHY 00aBEIITEHOCT.
CBHU HCTpaKuBauu Cy JlalM MHMCaHU MPHUCTaHaK 3a ydemhe y cTyauju, KOju moapasy-
MeBa M MOLITOBAKE IJIAHA-MPOTOKOJIA MCIUTHBAaka U Ipey3eTre obaBe3e, MOCeOHO y ey

CTUYKHNX HOPMHU BC3aHUX 3a KIIMHUYKA UCTPAKHMBakha U OAJTYKE Etuukor 0/160pa.
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04. Pe3ynraru

Pesynratu Mopdosonko-QyHKIIHOHAITHOT OITOpaBKa MalyjeHaTa KOju Cy ce 0Ja3Bain
Ha ydemhe y 0BOj CTyAWjU paay JIaKIIe MPErJIeTHOCTH MPHUKA3aHU Cy 10 MOTJIaB/bHMA, BPIIO
yecTo TabenapHo u rpaduuku. Panu 6osbe BU3yanusanyje ¥ NIPaKTHYHOT MIPHUKa3a Pe3yniTaTu
Cy nonymaBaHu U ¢Gororpadujama maipjeHara 3a Koje je Jo0MjeHa carjacHOCT, a Ha KOjuMa

je Takohe cauyBaHa HMXOBAa aHOHUMHOCT.

M300p xupyplike HHTEPBEHIIH]e, HAKO HUje CYLITHHCKA TeMa OBE JAUCEpTalHje, 3aBU-
cHo je ox Beher Opoja (pakropa: cTerneHa TexMHe HEPBHE MOBpeJIe, AUCTaHIe nu3Mel)y okpaja-

Ka JISIUpaHOT HEepBa, MOTEHIMjaJTHUX JIOCTYITHUX JOHOP-HEpaBa 3a ayTorpadT u Tako jJajbe.

[TpumemnBaHe XUpypIIKe IpoLeaype oOyxBaTaie Cy:
- Excruopanujy 6paxujanHor miekcyca

- Excrepny u unTepdacuuKynapHy HeypoIu3y

- JlupexTHy CyTypy HEpBHUX OKpajaka

- Hepsuu tpancdep

- Hepsuu rpagTunr

Kon cnokennjux HEpBHUX TOBpEa, Hajuenhe Ko MalujeHara ca nmoppeaama opaxu-
JaJHOT MJIeKcyca M KOJI IallfjeHara ca noBpeama BHIle HEPBHUX CTPYKTypa, XUPYPIIKE MPo-

Hexype Cy BpJo 4eCTO KOMOWHOBAHE.

VYcnen cinoxeHocTu noBpena u Hajuenrhe Beher 6poja noBpeheHUX HEPBHUX CTPYKTY-
pa, KoJ maIgjeHara ca rmoppeaama opaxujaaHor IeKcyca MoCTojalid ¢y oJipeheHn mpuopuTe-
TH y XUPYPILIKO] PEUHEPBaLUjH, KOJU Cy AMPEKTHO YTULAIN Ha KacHUje (PyHKIIMOHAJIHE CIO-
cobHoctn moBpeheHor excrpemutera. [IproputeTn XUpypIIke peuHepBallyje, MOYEBIIN O]l
MIPUMapPHOT CY:

1. ®nekcuja 3rnobda nakra (peuHepBaiyja n. musculocutaneusa)

2. KonTtpona u cTabHIHOCT paMeHOr 3ri00a (peuHepBaiuja n. suprascapularisa u n.

axillarisa)

3. CensubwmreT make u (iaekcuja 3rioda pydja (peuHepBanuja n. medianusa)
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4. Exctensuja 3rio0a JakTa, 3ri00a pyyja U NpcTUjy 1ake (peuHepBanuja n. radia-
lisa)

5. OmnopaBak MPOTEKTUBHOT CEH3UOMIUTETA n. medianusa

6. PeunepBaumja n. ulnarisa (4ecto ce KOPUCTH Kao JOHOP, a Y3 TO Cy U MaJjie IIaHce

3d OIIOpPaBaK MITO I'a CTaBJba KAaO IMOCICAHLCT Ha J'II/ICTY)

04.01. EnuaeMunoJionike KapaKTepHCTHKe MoBpeaa mnepudepHUX HepaBa Yy
HCIUTHBAHOM Y30pPKY

VY 0BOj cTynuju yuectoBaino je 164 ucnuraHuka, OnepucaHuX o] MoBpena nepudep-
HUX HepaBa ropwmux exctpemurera y nepuoay 01.01.2000. no 31.12.2011. Ox 164 ucnuranu-
Ka YKJbYUYEHUX y CTyAHjy, 47 (28.7%) je omepucano ycnea noBpena OpaxujasHor IjeKcyca,
nok je 117 (71.3%) onepucano ycien moBpena nepuepHux HepaBa pyke, OJTHOCHO HaJJIaK-
tuue u noanakruue. Ox 47 nauujenara ca nospenama opaxujantor miekcyca, 40 (85.1%) cy
OWNM manujeHTH MyIIKOr nona 1ok ¢y 7 (14.9%) Ounu manujeHTy KeHcKor moina. buxosa
CTapoCT y MOMEHTY MOBpeJie Bapupaia je o] HeMyHHX roAuHy jaaHa a0 59 roauna. Ilopen
Bux 1 kox 117 manmjeHara ca moBpeaama nepudepHrUx HEpaBa pyKe, TOMUHAHTHO BHUIIIE CY
Ounu noBpehuBaHM MalyjeHTH MyIIKOT nojia — buX 97 (82.9%), nok je wux 20 (17.1%) 6uno
xeHckor mona. CTapocT OBUX MalldjeHaTa y MOMEHTY MoBpenae Ouna je ox 3 mo 56 roauHa

CTapoCTH.

Tabena 04.01-1 mpukasyje OCHOBHE €MUIEMHUOJIOINIKE MOJATKE IMalujeHaTa yKJbyde-
Hux y cryamjy. [logamu cy nobujenu u3 uctopuja Oonectu. U3 me ce Moxe BUIETH J1a je Y
CBE TPHU KaTeropuje HaBeAeHe y Tabenu, Jakjie W KOJ TallfjeHara ca MmoBpelaMa HEpBHUX
CTPYKTypa OpaxHjaHOT TUIEKCyca W KOJ OHHMX ca MOBpeJaMa HepaBa HAUIaKTUIE W HEpaBa
MOJUTAKTUIE, MYIIIKH TIOJ U3pa3uTO JOMUHAHTaH. Bapujamuje y y3pacty namujeHaTa Kao H
MpOCeYHa CTApOCT IMalljeHaTa ceé MHOTO HE pa3jiMKyjy, HaKo Cy MallUjeHTH ca MoBperama
MOJJIAKTHUIIE CBOJUM MPOCEYHUM y3pacToM o1 33.7 ToAuHa, HeIITO CTapHjH O] NallijeHara ca
MoBpeaMa HepaBa HAUIAKTHUIIC YHjU je TPOCEK crapocTtu 29.8 ToAWHA W IMandjeHaTta ca
MoBpeZaMa HEPBHUX CTPYKTypa OpaxujaiqHoOr IUIEKCyca YMjH j€ MPOCEK TOAMHA Y MOMEHTY
noBpehuBama 29.3 rogune. TabGena 04.01-1 takohe nmpukasyje MecTo CTaHOBama NalfjeHara,
y OJJHOCY Ha TPaJICKy U CEOCKY CPEJHHY, KOje Cy y Tabeiaun O03Ha4yeHe Kao ypOaHO U pypasiHO

MECTO CTaHOBamA.
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Ta6ena 04.01-1: OcHOBHM €NMEMHOIIONIKY [TOJIAlN TTAIMjeHaTa YKIbYYEHUX Y CTYIH]y

I'pyne
ITapameTpu Bpaxujaran Hepeu Hepsu VYkynHo
[Tnekcyc HAJ[TAKTHIIE MO/JTAKTHIIE
bpoj nanujenara - n 47 (28.7%) 30 (18.3%) 87 (53%) 164
[Ton
My1iku - n 40 26 71 137 (83.5%)
XKencku - n 7 4 16 27 (16.5%)
VY3pacr - cpeisba BpeIHOCT (PacIioH) 293 (0*-59) 29.8(3-54) 33.7(13-56) 31.7(0*-59)
MecTto cTaHOBamAa - 1
Ypbauo 22 14 47 83 (50.6%)
Pypanto 25 16 40 81 (49.4%)
[ToBpehena crpana - n
HecHa 29 16 44 89 (54.3%)
JleBa 18 14 43 75 (45.7%)
MexaHnuzam MoBpese - 7
Tpancexumja 1 11 76 88 (53.7%)
Tpakumja u KOHTY3Hja 46 19 11 76 (46.3%)
Etnonoruja nmospene - n
[TocexoTnHe (HOX, CTAKIIO...) 1 9 63 73 (44.5%)
IToBpene MOTOPHHUM TecTepama 0 2 11 13 (7.9%)
ITagoBu 3 5 4 12 (7.3%)
[ToBpene BaTpeHUM OpyxKjeM 3 5 5 13 (7.9%)
Cao0Opahajue Hecpelhie 33 5 2 40 (24.4%)
Harmeuemwa Temkum npeameToMm 0 2 2 4 (2.4%)
[ToBmaveme of cTpaHe MaIl. CTpoja 6 2 0 8 (4.9%)
[loBmavemwe ox cTpane npyre ocode 1 0 0 1 (0.6%)
VY apyxeHe noBpene - n
Ha 32 21 40 93 (56.7%)
He 15 9 47 71 (43.3%)
Bpeme npoTekiio o noBpeze 10 onepany-
je
o 3 "Henespe 1 0 2 3 (1.8%)
On 3 "Henespe 10 3 Mecena 7 11 24 42 (25.6%)
On 3 no 6 mecenn 25 11 38 74 (45.1%)
On 6 1o 12 meceun 12 6 20 38 (23.2%)
Jy>xe ol TOAuHY JaHa 2 2 3 7 (4.3%)

*V cTyaujy je OMo MKJbYYeH M NAlUjeHT KOjU Y BpeMe MOBpe/e HUje MMao IMyHUX TOAWHY JlaHa, U3 KOT' pasjora

y Tabenu pacChioH rojuHa nmo4unmbLe ca HyJjia
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JlaJbM YBHUJIOM Y UCTOpHUje O0JIeCTH MaljeHaTta, JOOMjeH! Cy pe3ysITaTH BE3aHU 3a
MEXaHU3ME U €THOJIOTH]y MOBpeaa Mepru(epHIX HEPBHUX CTPYKTYpa TOPHUX EKCTPEMHUTETA,
Takohe npukazanux y tadbenu 04.01-1. M3 tabene ce Buau 1a cy KoJ HalIKUX cy0jekara 3acTy-
IJbCHH TPAHCEKIMja, TPAKIMja U KOHTY3Hja Kao JIBa OCHOBHA MeXaHU3Ma TOBpeJia, TIOK €THO-
nomkux (akropa uma 3HaTHO Bumie. Ca acrekTa eTHOJNOMKHUX (hakTopa, Y YKyIHOM Opojy
MIPEOBJIaZIaBajy MOCEKOTHHE OLITPUM IPEeIMETHMa, MOMYT MOCEKOTHHA HOXEM, CTaKJIOM H
CJIMYHO, KOj€ Cy y3poKoBaje nospezae kox 73 (44.5%) manujenara. [locekoTune cy 6mie Haj-
JOMUHAHTHUJH Y3pPOK KOJ IMOBpea HepaBa peruje Haaakta — 9 on 30 manujeHara, v moJiak-
Ta — 63 ox 87 manujenTa. J[pyru HajJOMUHAHTHUJU €THOJOMIKHA (PAKTOP Y YKYITHOM OpOjy Cy
caoOpahajue Hecpehe, y kojuma je 40 (24.4%) manujeHara moBpeauao HEKE OJ] MepruPEpHUX
HepBHUX cTpyKkTypa. CaoOpahajae Hecpehe kao y3pok MOBpese ajeKko Cy HajJOMHUHAHTHU]E
KOJI MaIyjeHaTa ca moBpeaamMa OpaxujaiHoT IUIeKcyca, Tie je o 47 manujeHTa Ha Taj Ha4YuH

noBpeheno 33. Jluctpulyinuja eTnonomkux pakropa JeTajbHO je moka3aHa y Tabenu 04.01-1.

Hajsehu O6poj manujenara, ornepucan je y nepuoay o 3 10 6 Mecel HaKOH MOBpE/IE,
wux 74 (45.1%), yax 119 (72.6%) je onepucano y npBux 6 mecenu, a 157 (95.7%) y npBux
12 meceun HakoH moBpeze, octaBibajyhu tume 7 (4.3%) mamujeHara Koju Cy OINEpUCAHU

HAKOH TOAMHY JlaHa oJ1 oBpene — tadena 04.01-1.

I'padpuk 04.01-1: Hductpubyuuja nospena nepudepHux
HEPBHUX CTPYKTypa Ha PAa3JIUYUTHUM JEJIOBUMA TOPHUX
eKCTPEMHUTETa Y OJHOCY Ha y3pacTHE KaTeropuje JAUCTpUOyLH]y IalujeHaTa MpeMa CTa-

I'padux 04.01-1 TpuKasyje

pOoCHUM KaTeFOpI/IjaMa, a y OIHOCY Ha
20 Bpaxujantu HepBu HagnakTuue HepBu noanaktuue
nnekcyc

nokanujy moBpene. W3 rpaduka ce
o _ MOKe BUIETH Ja je Hajpehu Opoj maru-
" jeHata OpaxujalHOr IUIEKCyca y3pacTa

2] ol m 18 mo 32 roamHe, AOK KOJ TallyjeHaTa

Yyecranoct

ca rmoBpeiaMa HepaBa pyKe JOMUHUPA]Y
HemTo cTapuju nanujeHtr. Kop mospe-

Jla HaJTakTUIle HajBeha ydecranoct uze

B 7 ox 22 no 50 roguHa, a koA IMOBpena

NOAJIAKTUIIC BHUCOKa 34CTYIIJbEHOCT

T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 60 O 10 20 30 40 50 60 O 10 20 30 40 50 60
Y3pact
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MOBpE/Ia MOYMHE KOJI MaIjeHara ol OKo 18 roiuHa u uie cBe J0 yJiacka y IIECTy JCICHU]Y
KHMBOTA.

Tabene 04.01-2. u 04.01-3 KoHIEHTpHCAaHE Cy Ha YApYyXeHe moBpene. Y tabenn 2
MOJKE Ce BHJIETH Jia Cy YIpaBoO JBa Hajuemha eThoiiomka (pakropa — MOCEKOTHHE OIITPHM
npeaMeTuMa u caobpahajue Hecpehe, moBene 10 HajBeher Opoja manujeHara ca yAPYKEHUM
noBpenama. On ykynno 40 nmauujeHara nospehenux y caodpahajuum Hecpehama, 31 cy ounu
ca yapy>KeHUM IOBpesiama, JI0K 0J1 YKYIHO 73 TMaiyjeHTta ca moBpeaaMa HEPBHUX CTPYKTYpa
yCIlel TOCEKOTHHA HOXKEM, CTaKJIOM, KEPAaMHKOM W CIIMYHO, 4ak 29 je Omiio ca yapyKeHUM

MoBpeaMa CyCeIHUX aHATOMCKHX CTPYKTypa. JleTasbaH mpukas mo KaTeropujama U3HeET je Yy

Tabenu 04.01.-2.

Tabemna 04.01-2: - IIpucycTBO yapy>KE€HUX MOBpEa 1Mo MoBpel)eHoj perHju y OAHOCY Ha MEXaHM3aM U €THOJIOTH-

jy moBpeze

Vapyxene nospene ([a/He), n

Bapujatine Bbpaxujanau Hepsu Hamnak-  Hepsu [lomiak-  Ykyn-

IIJICKCYC THIIEC THUIIC HO

MexaHnuzam moBpeje

Tpanceknuja (n = 88) 0/1 7/4 31/45 38/50
Tpakuuja u koHTy3Hja (n = 76) 32/14 14/5 9/2 55/21
Etnornoruja nospene
ITocexoTtmre (HOXK, CTaKIO...) (n = 73) 0/1 5/4 24/39 29/44
IToBpene MmoTopHuM TecTepama (n = 13) 0/0 2/0 6/5 8/5
[MamoBu (n = 12) 0/3 411 31 7/5
[oBpene BaTpenum opyxjem (n = 13) 2/1 411 5/0 1172
Cao0pahajue necpehe (n = 40) 27/6 3/2 171 31/9
Harmeuema temknm npeameroM (n = 4) 0/0 1/1 1/1 2/2
[ToBmavemwe o cTpaHe maml. cTpoja (n = 8) 3/3 2/0 0/0 5/3
[oBmauemwe ox crpane npyre ocode (n = 1) 0/1 0/0 0/0 0/1

Ta6ema 04.01-3. ogHocH ce Ha Hajuyemrhe yapyKeHE TOBpEIE Y OJHOCY Ha PETHjY
noBpese HepBa. M3 \be ce Moxe BUIETH /1a KOJI MallMjeHTa ca moBpeaamMa OpaxujaHoT TUIeK-
cyca JOMHUHHUPAJy TPEIOMH TyTUX KOCTH]Y, KpaHH]jaTHE MOBPEIe U TOBpEe IPyJHOT KOIIA.
3a pa3nuky oj OpaxujaHOT TUIEKCyca KOJ MalldjeHara ca moBpeaaMa HepaBa pervje HaJjlak-
TUIC IOMUHAHTHU CYy MPEJIOMHU JYTHX KOCTH]JY W BacKyJapHe TpayMe, a KOJ IMalldjeHara ca
nmoBpeJamMa HepaBa MOAJIAKTULIE Hajdyemrhe cy yApy>KeHe moBpeae Muiinha u TeTuBa. Y CBe

TPH TpyIie MPOIEHTYATHO je BUCOK OpOj MalujeHara ca yapyKeH!M IMOBpeIaMa, KO MoBpe/ia
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OpaxujanHor miekcyca 68.1%, kon noBpena Hepasa Haanaktuie 70% u ko1 moBpena HepaBa
noanaktuie 44.9%. Melhytum, oHO mTO Tpeba HATTACUTU jecTe Aa je BHILE O] IMOJOBUHE
marjeHara ca moBpejamMa OpaxujaHor MmieKcyca ouno ca nomutpaymama (51.1%), omHocHO
jeHa of yApy KEeHUX TOBpena Ouia je JUPEeKTHO KUBOTHO yrpokaBajyha. Cymupajyhu yapy-
’KEeHe TIoBpejie 1 KOMOPOUAUTETE, HA OCHOBY UCTOpHja 00JeCcTH ManujeHara, y HCIUTUBAaHOM
y30pKy H3lIBaja ce ocaMm Karteropuja HaBeneHux y tabenu 04.01-3. Ilopen naBemeHor, Ha
OCHOBY JOOHWjeHUX TOJaTaKa y CTyAWjU HHje OWJIO MaIjeHara ca MpHCYCTBOM Aujabereca

Ka0 KOMOPOUTUTETOM.

TaGena 04.01-3: Y apyxeHe noBpejie y OHOCY Ha JIOKALUjy MOBpel)eHNX HEPBHUX CTPYKTypa

YapyxeHe nospesne Bpaxujannu niuexkcyc  Hepsu Hamiakra Hepsu nopnakra
(n=47) n=30) n=287)
Kpanujanue nospene 15 (31.9%) 1 (3.3%) 1(1.1%)
[loBpene Bpata 1 BpaTHE KMUME 4 (8.5%) 0 1 (1.1%)
Tpayme rpygHOT KOIIIa 11 (23.4%) 3 (10%) 2 (2.3%)
Tpayme abromeHa 2 (4.3%) 0 0
Backynapue noBpene 5 (10.6%) 10 (33.3%) 12 (13.8%)
[IpenomMu Tyrux KOCTUjy 17 (36.2%) 12 (40%) 12 (13.8%)
[NoBpene mumuha u TeTrBa 1(2.1%) 12 (40%) 19 (21.8%)
Nmyamressa 3ri060Ba 5 (10.6%) 3 (10%) 0
Yxynuo* 32 (68.1%) 21 (70 %) 39 (44.9%)
YkynHo ca moamTpaymama** 24 (51.1%) 11 (36.7%) 10 (11.5%)

* 30up mauyjeHara ca yapyKeHHM MoBpeaaMa pasiiuKyje ce 0 KOJIOHE 03HaYeHe 3BE3IULIOM H3 Pa3yiora IITo Cy
MHOTH TTal[MjEHTH UMaJi BUILE YIPYKEHHUX TOBpea.

** [laumjeHTH ca MoJIMTpayMama Cy MMald HajMambe JIBe yApy>KeHe IOBpeie 01 Kojux je Oap jezHa Ouiia »KHUBOT-
HO yrpoxanajyha.

On yxynHo 13 mamujeHata pambeHUX BAaTPEHHUM OpPYKjeM bUX TPOje je Y YIHUTHUKY
HABEJIO JIa je KOH3YMHpAkhE AIKOXO0Ja IMPETXOIUIO pambaBamky, OMHOCHO caMopamaBamy. Ca
JpyTe CTpaHe JAeBeT o1 33 marujeHTa Koju ¢y y caobpahajuuM Hecpehama 3a100MIm moBpeie
OpaxujanHor IjeKcyca, Takohe cy 0JroBOPWIIM MO3UTHBHO HA MUTAHkE J1a JU CY HEMOCPEIHO
pe MOBpee KOH3yMHUPAITH alIKOXOJ. Y TPYIH MalyjeHaTa ca moBpeaaMa OpaxujaiHoT IUIeK-
cyca, JOIl JiBa ManujeHTa cy aaita uctu oarorop. Kako ce Buau u3 tabdene 04.01-3, xox namu-
jeHata ca moBpeama OpaxujaJIHOT TUIeKCyca 4Yak 24 cy OWIM MalujeHTH ca MoJuTpayMama
o kojux je 8 Owin mel)y nomenytux 11 nmanujeHaTta Koju cy HaBeJH Jia je KOH3yMalllja auko-

XO0Jia nNpeTxXoauiia moBpcau.
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Y oxHOCY Ha HUBO TIOBpEie U MOBpel)eH! HepB, OTHOCHO HEPBHY CTPYKTYPY Y OKBHPY
OpaxujaTHOT TUTEKCYCa, JI0JIa3u JIO JICHEepBaIfje pa3InIuTHX MUIKha OJJHOCHO JepMaToMa.
I'paduk 04.01-2 mpuka3zyje mporeHaT naiyjeHara ca pa3JInTuuTUM HUBOMMA TIOBpeIa Opaxu-
JaTHOT IIJIEKCYca, U3 KOT C€ jJaCHO BH/IM JIa je KOJ| BUILE OJI MMOJIOBHHE UCITUTAHUKA JIOLIO JI0

TOTAJIHC Iapajini3e, IITOo je " O3HAYCHO LIPBCHUM [JI€JIOM rpa(pmca.

HuBoM Noepe.a I'padpuk 04.01-2: HuBon
6paxujanHor nnekcyca oBpee OpaxujaTHOT

B Toranua napanusa IJIEKCYC
M ropra napanuaa
O fowa napanmaa

Oowa napanvaa
2.13%
I‘op&ﬁ %%Ezﬂnﬂa To-ran;; 1n§]5;anma

Hajuenthe noBpehuBanu HepBU pyke OWJIM Cy yJIHAapHU U MeaujanHu HepBu. OBa 1Ba

HEepBa cy BpJIo yecTo noBpehuBana yapyxeno. Jletaspauju npukas je y Tabenu 04.01-4.

Tabemna 04.01-4: [ToBpehenn HepBH HAATAKTHIIE  TTOTAKTHLIE

Hamgmakruna TTonmaxkTuna YKynHo
MenujanHu HEPB 7 27 34
VYiHapHU HEpB 4 37 41
Panujaau HepB 13 1 14
MenujanHu U yTHApPHU HEPB 5 22 27
MenujanHu, yTHApHU U pajidjajdHd HEPB 1 0 1
YkynHo 30 87 117
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04.02. Mopdoaonke KapaKTePUCTHKE, CCH30PHE 1 MOTOPUYKE CIIOCOOHOCTH

ropmbHuX EKCTPEMUTETA

04.02.1. MopdoJionike KapaKTePUCTHKE TOPHUX eKCTPEMUTETA HAKOH NMOBpejIe
nepugepHux HepaBa

Mopdorornike KapakTepUCTHUKE NalnujeHaTa YKJbYUYeHHX Yy CTyIHUjy, e€BaIyHpaHe Cy

IyTeM BOJYMMHO3HOT TE€CTa BPIICHOT MOTAalameM pyKe y LWIMHAp ca BOJAOM, Kao U Mepe-

BeM o0uMa oapeleHnx cerMmeHara pyke.

[Mup Mepema MOpP(OJOMIKUX KapaKTepHCTUKAa OHO je Ja ce MHIUPEKTHUM IyTeM
oJipeay MPUCYCTBO MUIMhHE atpoduje TucTaiHo o MmecTa mospene. [lanujentu ca mospe-
naMa nepuepHuX HepaBa pyKe, UCTy MOTY KOPHCTHUTH y 3HaTHO MambOj MEPH y OJHOCY Ha
3[IpaBy, UUME MOCPETHO MOKe Aohu U 70 aTpoduje Muirha Koju cy IpOKCUMAIHO O/ MecTa
noBpesie. Y clen xKelbe 3a jJeJHOCTaBHOIINY U MPAaKTUYHOM IPUMEHOM BEJIMKOT Opoja moaara-
Ka, KOHIIEHTpAIH]ja je Ha EBEHTYAIIHUM pa3jKaMa y BOJIyMEHY U 00MMY AMCTAIHUX CErMeHa-

Ta pyKe y OJHOCY Ha JIOKallH]y TOBpee.

Ynupkoc ToMe MTO je Y CTYQUju ydecTBoBano 164 manujeHra, yak 54 je oa0wmio uimm
HUje MOTJIO /1a YYEeCTBYje y JIelly CTyJAHWje KOjH 3aXTeBa IOTamname pyke y TeyHOoCT. Pasznosu
cy Hajuenthe 6w 00jeKTUBHE TIPHUPOJE, TIOMYT yJliepa Ha pykama, HeMOTYhHOCTH cKuaama
OypMe U Tako Jajbe U JeTalbHUje Cy 00pa3iokeHu y nucKycHuju. CXOJHO TOME, y OBOM ey
CTyAMj€ y4ECTBOBAJIO je 26 ox 47 manujeHara ca noBpeaama opaxujanaHor miekcyca, 18 ox 30
maryjeHaTa ca moBpeamMa HepaBa HajulakTuile U 66 on 87 mamnujeHara ca moBpeaaMa HepaBa

MOIJIAKTHIIE.

TaGena 04.02—1: BomymeHu pyKe U lbeHHX CerMeHaTa

Bpaxujanuu niekcyc Hapnakruna IMopnakTHIa
Bonymenu 3npasa Onepucana 3npasa Onepucana 3npasa Onepucana
Lena pyka 2680 (1470 - 4020) 1980 (1070 - 2780) / / / /
TTomnaxktuma u 1510 1230
I1aKa 1470 (620-2430) 1120 (600-1940)  (g40_ 2230) (690 - 2010) / /
| 360 320

aKa 340 (205 — 480) 270 (170 — 330) 360 (250 —470) 290 (230 — 320) (220 — 480) (230 — 440)

p - Bpennoct p <0.05 p <0.05 p <0.05
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Bpennoctu y TaGenu 04.02-1 nmpukasyjy cpebe BpeAHOCTH U PACIOH O] HajMambe /10
HajBehe m3pakeHe y MIIIWJIMTPUMA. p — BpeIHOCT y mocneameM pely Mokasyje Ja cy Koa
noBpega OpaxujamHOT TUIEKCyca, Kao M MOBpeIa HepaBa pyke mpoHaleHe 3HaudajHE CTaTH-

CTHUKE pa3jiKe Y BOIyMEHY, 32 CBE MEPEHE CEIrMEHTE.

Mon: Mywiku

Moepepa: N. Medianus

CrapocT npunukom nospeae: 19 roauHa
®oTorpaducano: 10 roauHa HakoH noepege
YapyxeHe noepege: He

Mepwop op noepege Ao onepauuje: 3 no 6 Meceun

Cruxka 04.02-1: ITanujent ca 1oOpuM MOPQOIOMIKIM OIIOPAaBKOM HAaKOH Jie3Hje MEANjaTHOT HepBa; a - BOJapHa
cTpaHa, b — Jop3ayiHa cTpaHa

(®Pororpaduje uctpaxkuBaukor tuma pod. ap Pacynuha, ayrop dortorpaduja Bnagumup [Tyzosuh)

Cauke 04.02-1 u 04.02-2 noka3yjy ABa pa3jIM4yUTa MalMjeHTa, UCTE y3pacHe JOOH y Bpeme
nospeze, 6e3 yapyxeHux komopouaurera. O0a nanujeHTa UMajy nospee nepudepHux Hep-
BHUX CTPYKTypa JIECHOT €KCTPEMHUTETa M OIlepHcaHa cy y nepuony 3 10 6 Mecenu HaKOH
noBpene. [Tanujent ca cimke 04.02-1 dororpaducan je 10 ronrHa HAKOH oreparyje, 10K je
nanujeHT ca ciuke 04.02-2 dororpaducan 3.5 rogune HakoH onepauuje. Ha coumm 04.02-1
BUIM ce 100ap MOPQOJIOMIKK MUIIMNHU OMOpaBaK HAKOH IMOBpele n. medianus y Tpeneny
3rioba pydja, MTO je pe3yJITUpaiIo U JOOpUM pe3yiTatuMa Ha (PyHKIIMOHAIHUM TECTOBHUMA.
MebhyTtum, ynpkoc 100poM MOP(OITIOIIKOM OMOPaBKY MaXJbHBHM TJIETAEM MOXKE Ce 3amas3u-
TH pa3juka y XunepTpoduju, Te je TeHap JecHe IIaKe ciaduje Mace o/ TeHapa JIeBe Iake.
Ha crnuim 04.02-2, rae je manMjeHT ca MOBpeIoM OpaxujaldHor IJIeKCyca, HHUje TOLLIO 0

yCIIeUIHE perHEepBallrje JUCTATHUX HEPBHUX OKpajaka. Koa oBor manujeHTa je BUAHO MpHUcy-
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ctBo Muinnhue atpoduje. Ha kacHujeM (QpyHKIIMOHAIHOM TECTHpamy UCTH j€ IT0Ka3ao MOCTO-

jame caMo0 MUHUMAJTHHUX TOKpeTa y 317100y paMeHa y BUIy aHTepodIiekcuje.

Ton: Mywwku

Moepepa: Plexus Brachialis

CrapocT npunukom noepege: 19 roguHa
®doTorpaducanHo: 3.5 roguHe HaKoH noepeae
YapyxeHe noepeae: He

Mepuop op noepefe Ao onepauuje: 3 go 6 Meceuu

Cnuka 04.02-2: INanmjeHT ca mMoBperoM OpaxHjaHOT IUIEKCyca ca HEYCHEUIHOM PEHMHEPBAIMjOM W BHIHOM
aTpodujoM; a - ppoHTAIHMU MOTIIe], b - 1aTepalHu NOrJe], C - JOP3aJlHU IOTJIe]

(dPororpaduje ucrpaxkuBaukor tuma npod. ap Pacynuha, ayrop dororpaduja Bnagumup ITyzosuh)

Ha cium 04.02-3 mpukasaH je malnujeHT oleprcaH HaKOH MOBpeie MEHjaTHoOT Hep-
Ba IPOKCUMAJTHOT JeJ1a TIOJIAKTUIIE HACTAJIOT HECIIPETHUM PYKOBaEM €IIEKTPUIHOM OpycH-
JUIIOM, OBaj TAIMjCHT MMAao0 je U yApYyKeHe BacKynapHe noBpexae. Kao u ko ciuke 04.02-1,
BHJIaH j€ ycremaH MOpP(QOJIOMIKKA OMOpaBaK, a MAIMjeHT W KacHHUje Ha (DYHKIIMOHAIHOM
TeCTHpamy MOoKa3yje u3y3eTHe pesyiarare. [[akbUBUM MOTJIe1I0M Ha CIMKY U KOJ OBOT Mallu-
JEHTa ce MOXKe YOUuTH cliabuja xurerpoduja 1ecHe MoIIaKTUIE Kao M TeHapa U XUIIOTeHapa

JCCHC IIaKe.
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Mon: Mywiku

Moepeaa: N. Medianus

CrapocTt npunvkom nospege: 33 roguHe
doTorpacducaHo: 7 roguHa HakoH NoBpege
YapyxeHe nospepe: [la - BackynapHe

Mepuop oa noepeae fo onepauuje: 3 Ao 6 MeceLu

Cnuka 04.02-3: ITanujeHT ca MoBpeJOM MEIWjaHOT HEepBa MPOKCHMAIHOT Jea TOIAKTHIIE U Ca YAPYKESHUM
BaCKyJIapHUM IIOBpegama

(dPororpaduje uctpakuBaukor Tuma npod. ap Pacynuha, ayrop dortorpaduja Bnagumup ITyzosuh)

Pasnmuka y BonyMeHWMa MIake CTAaTHCTUYKU j€ 3HAYajHO Marka KOJ IMalHjeHaTta ca
rmoBpeaamMa MOJIaKTHIIE Y OJHOCY Ha IMaIlHjeHTe ca MoBpeaaMa OpaxujaaHor Iekcyca, p <
0.05. Mepeme paznuke BOITyMeHa OolepucaHe H 37paBe pyKe, HAKOH MOBpe/ia HepaBa Haallak-
TUIIE U TIOJUTAKTHIIE, OTKPHBA JIa je KOJ MallijeHaTa KOju Cy Y BpeMe orepariyje uManu 25 u
Mame TOJIMHA, pa3liuKa y BOJyMEHHMA CTATUCTHYKH 3Ha4dajHO Mama (p < 0.05) y ogHOCy Ha

MCTe KOJ| Tal[jeHaTa KOju Cy y BpeMe ornepariije uMain Buie o 38 roauHa.

Pesynratu y Tabenu 04.02-2 noteplyjy oHO 1mITO je Hal)eHO MepemeM BOJyMeHa pyKe
ICHUM IIOTAakEeM y CYJl ca BOJIOM, MTOKa3yjyhu cTaTUCTHUKY 3HA4YajHE Pa3jiMKe y MpHKa3a-

HUM o0MMUMa.

TaGena 04.02—-2: O6uMH pyKe U IEHUX CerMeHara

Bpaxujannu miekcyc Hapnaktnona
O6uMu 3npaBa Onepucana 3npaBa Onepucana
OOuM pameHa 55.3 (41 -65) 51 (37-61) / /
OO0uM HaIUTaKTHIE 30.4 (25-38.2) 27.2 (18.5-36) / /
O06um nmojakTHIe 27.6 (21 -34.2) 23.8 (16.6 —32) 28.1(22.3-33) 26.6 (21.5—-29.6)
p - Bpennocr p<0.05 p <0.05

115



Kox moBpena ynHapHOT HepBa, 30MpHHA 0OMM XUIIOTEHApa U MPOKCUMAITHUX (hajlaHTu
MaJioT U JOMAaJor MpcTa moBpeheHe pyke ce CTaTUCTUYKY 3HaUajHO PA3IMKOBAO y OJTHOCY Ha
30UpHHE 00MM HCTUX cerMeHaTa 37paBe pyke (p < 0.05). Hcto je u ca 30upHUM 00MMOM TEeHA-
pa ¥ MPOKCHUMAITHUX (halaHTH TAIIIa, KQKHATIPCTA M CPEIEHET TPCTa KO TOBpeIa MEH]aTHOT

Hepsa (p < 0.05).

04.02.2. Cen3opHe crIOCOOHOCTH FOPHUX EKCTPEMHUTETAa HAKOH NOBpeae Nepu-
(epHux Hepasa
CeH30pHE CIOCOOHOCTH MNMalMjeHaTa YKJbYYEHUX y CTyAU]y UCIIUTUBAHE CYy ,,Semmes-

Weinstein” MOHO(QHIAMEHT TECTOM.

IloBpene OpaxujajgHor miexkcyca

VY Hamoj cTynuju y4ecTBoBao je 47 manujeHaTa Koju Cy OllepHUCaHd HaKOH TOBpea
Opaxujansor miekcyca. O ykynHor Opoja 6uiio je 25 manujeHara ca TOTaTHOM Mapau3oM,
21 ca TOpHOM Mapaliu3oM U jeJaH ca TOHOM Mapalii30oM OpaxujaHOT IJIEKCyca, MITO je MPo-
LeHTyaJaHo npuka3aHo rpaduxkom 04.01-2 y okBupy noruasiba 04.01. Pesynratu tectupama
CIOCOOHOCTH TEPIIETIINje JOMpa HAaKOH MOBpeaa OpaxujaHoT TUIEKCyca TeHepaaTHoO MoKa3y-
Jy Zla Hema omopaBKa WJIH je OIopaBak MoroheHux JepmaToma mmake Beoma cinad. CraTuctuy-
Ke 3HauajHe pasznuke u3Mely rpymna npukazanux y okBupy Tabdene 04.02-3, koje 03Ha4aBajy
MEPHOJ] MTPOTEKA0 O] MOBPEIE 10 XUPYPIIKOT 3axBaTta, HUCY nponahene (p > 0.05). Hucy
npoHal)eHe CTaTHCTUYKK 3HaYajHE pas3iMKe HU Y OJHOCY Ha MOCTONEPATHBHH IEPHO, T/Ie Cy
MAIMjeHTH TPYNHCAaHU y MEepPHOAMMa O] 10 3 TOJWHE OJ BpPEMEHa orepaluje 10 BpeMeHa
tectupama (p > 0.05). C 063upom 11a 10 onopaBKa HHje JOTA3UI0 UIIH je OH OMO BeoMa ciial,
CEH30pHU OIOpaBakK IIaKe KOJ MalfjeHaTa ca rmoBpenaMa OpaxujasHor Iiekcyca Ouo je cra-
TUCTUYKH 3HA4YajHO CJIa0HjU y OJTHOCY HA CEH30pPHHU OIMOpPaBaK KOJ MallfjeHaTa ca moBpeaamMa

HepaBa HajutakTuie U noanakruie (p < 0.001).

Toranna napanuza

[TanMjeHTH ca TOTATHOM MapaJM30M OpaxHjaHOT TUIEKCyca, UMaJId CY TOTIIYHY aHe-
cTe3ujy uene make, Tadena 04.02-3. Kox oBux manujeHara npuMapHu Wb OMO je ycrocTa-
BJbaC (PYHKLHMjE Nperndama JakTa peuHepBauujoM n. musculocutaneusa u (yHKIH]je
abyKIyje pyke y 3ri100y paMeHa perHepBaIujoM n. suprascapularisa v n. axillarisa. Hepsu
KOju u3Mel)y oCTalior /1ajy ¥ CEH30pHY MHEPBAIIH]y IIaKe HUCY PEKOHCTPYHCAHHU.
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I'opmwa nmapammza (C5, C5-C6 u C5-C7)

On 21 nanujeHTa ca ropmbOM MMapaiu3oM, 3 je UMalio HOPMAaJHy MepLenuujy A0Aupa
Ha TecTHpamy “‘Semmes Weinstein* MoHopmIaMeHT TecToM. To Ccy ManmjeHTH Ko KOjuX je
cagyBaH C7 xopeH. 3a pa3iuKy oj MalujeHara ca TOTATHOM Hapain3oM, BehuHa mamujeHara
ca TOPHOM MMapaiu30M UMaJi Cy cauyBaH Makap MPOTEKTUBHU CEH3MOUIIUTET IIaKe Ha CBUM
TeCTHpaHUM Taukama, Tabena 04.02-3. [Tauujentu muahu ox 25 roguHa mokasaiu Cy CTaTu-
CTHYKH 3HauajHO 00JBH OMOpaBaK y OJHOCY Ha manujeHte crapuje ox 35 roguna (p < 0.05). YV
okBHupy miahe rpyme 6mo je W manujeHT noBpeheHn kao HoBopolheHue, kaga je OMO HEITOo

miahu on 7 mecernu. Kop mera je 101110 10 MOTIYHOT CEH30PHOT OMOpaBKa IIaKe.

Jlomwa mapanusa
VY Hamem UCTpa)KMBamy HMCIUTHBAH j€ CaMO je/laH MallKjeHT ca JOHOM Iapaan3oM
OpaxujanHor twiekcyca. Kon oBor manujeHta HaljeHa je aHecTe3dja Major mpcra, tadena

04.02-3.

Tabela 04.02-3: Cen3opHe KapakTepUCTHKE IIaKke KOJ IanxjeHara ca moppeaaMa OpaxujaHor mieKcyca

TorajHa nmapa- Joma nmapanu-

Ce3uTHBHA CIIOCOOHOCT Ju3a I'opwa napajausa 3a

3 (6.38%) - IMH**
5 (10.64%) - IMH
9 (19.15%) - IMH
/
2 (4.26%) - IMH

Hopmanan noaup
Bnaro ocmabsbeHa crmocoOHOCT goaupa
YMmameHa IPOTEKTUBHA CEH3AIH]ja

Henocrojame MpOTEeKTHBHE CEH3AIH]E

~ ~ ~ @ ~  ~
~ ~ ~ ~ ~

[epuenmmja gyOOKOT IPUTHCKA
1(2.13%) -
Amnecresuja 25 (53.19%) — 1I11I* 2 (4.26%) - IMH JIYH***

* I — Iena maka
** IMH — JlepmaTomMa MeIHjaIHOT HEpBa
*** JIYH — JlepmaToMa yJIHApHOT HEpBa

IToBpene HepaBa HajaKTHIIE U NOJIAKTHIE
Cpenme BpeHOCTH 3a CBakd MOBpeheHU HEpB KOJ CEH30PHOI ONOpaBKa IIaKe KO
nalMjeHaTa ornepucaHiX HAKOH MOBpela HepaBa HAAJAKTHUIIEC U MOAJAKTHIIEe IPUKa3aHa je Ha

rpaduky 04.02-1.
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OmnopaBak CIOCOOHOCTH JIOJMPa HAKOH MOBpE/a HEPaBa HAJJIAKTUIC M TOJIAKTHUIIC
CTaTUTHYKH je 3HayajHO OOJbM y OJIHOCY Ha ONOpaBak J0Jupa Iake HaAKOH MoBpena Opaxu-
jamHor miekcyca (p < 0.001). /IucranHe moBpeae Boamie Cy 0 OOJbET OMopaBKa, INTO Ce
MOKa3aJI0 Kako y CIIydajy TOBpe/Ia MOIaKTHIIe Y OJHOCY Ha MOBpe/e HaIaKTHIIE, TAaKO U Y
cllydajy Kaja Cy y NMUTamy JUCTaIHE TOBpElIe HepaBa IMOJUIAKTHIIE Y OJAHOCY Ha MOBpEe
npokcuManHux jaenosa moanaktuie (p < 0.05). Meaujanau HepB HaTAKTHIE KOjU je OHO
noBpehen koj 13 ncnuraHux namnMjeHaTa Mao je MPOCevHy OIeHy onopaBka 2.44, CeH3UTHB-
Ha (pyHKIIM]ja KOXe LIaKe KOjy OH MHEepBHUIIE OMIia j€ CTaTUCTUYKHU 3Ha4yajHO ciabuja y OJHO-

Cy Ha UCTY KOJ MalyjeHaTa ca quctanaum nospegama (p < 0.05).

I'pacduk 04.02-1:Cpenme Bpea-

HOCTH OLIEHE OIIOpaBKa CEH30p-
HHUX CIIOCOOHOCTH IIaKe HaKOH
MoBpeJla HEpaBa y permjama

HaJJIAKTHUIIE U IOJIAKTUILIE
B MegmjanHu Heps

B Y/1HapHU HepB (ITlpkazane BpeOHOCTH O3HAa-
4YaBajy Cpelme  BpPEAHOCTH
nangjeHata 3a  TECTHpaHe
pedepenTHe Tauke oberexe-

PagujanHu Heps

HUX Y OKBUpY IOTJaBJba Mallu-

JEHTH U METOJIe)

Behuna ynpyxeHux KoMopOUANUTETa KO IIOBpela HepaBa Ha/lIaKTHIIE U MOIaKTULIE
OunM cy MpenoMHu JAYTUX KOCTH]jy, BacKyJapHe TpayMme W moBpene mumuha u tetuBa. Huje-

JIaH 0J1 OBUX KOMOPOUIUTETA HUjE JUPEKTHO YTUIIA0 HA JIOIIM]jH CEH30PHH OMOPABAK IIAKe.

CBH nanujeHTH, n3y3eB JABOjUIle, Cy IPUIMKOM TECTUPama 31paBe pyke Ouimm crnocoo-
HU J1a HA CBHUM TECTHUPAHUM TadyKama BOJApHE CTpaHe OCeTe MOoAup MoHOodmiIaMmeHTta 2.83
cwie 0.07g. Jeman o1 oBe JABOjHIIC MAIMjeHATa UMAO je 01aro ociabJbeHy CIIOCOOHOCT JIO/IH-
pa Ha MOJPyYjy YJIHApHE JepMaToMe, OJTHOCHO OHO je crmocoOaH Ja OCeTH MOHO(MUIAMEHT
3.61 ox 0.4 g, nok cy apyror naiujeHTa Kapakrepucaie UCTe CEH30pHE CIIOCOOHOCTH, ajlH Ha
NoJpy4jy Menujanne aepmarome. HacympoT Tome, yak 8 manujeHara Huje Ouiio cnocoOHO Ja

3[paBOM PYKOM Yy OKBHUPY JepMaToOMe pajujalHOT HepBa oceTH MOHOGwmiIameHT 2.83 cuie
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0.07g. CBaku ox oBHX 8 MalyjeHaTa MOTao je Ja OCeTH Aoaup MoHoduiameHToMm 2.83 Ha
NoJpyyYjuMa JiepMaTomMa yiaHapHor U MeaujainHor HepBa. Ciuka 04.02—4, npuka3zyje crnocoo-
HOCT IMallijeHaTa y OJJHOCY Ha HUBO TIOBpEJIe, MOACIHCH Ha MOBpeIe OpaxujaaHor TUIeKcyca U
MOBpeie HEpaBa pyKe — HAIJAKTHUIIE W TOJIAKTHIE, Ja oceTe MoHoduiameHT 2.83 cuie

0.07g.

+ Bpaxujaniu nnexcyc: Cmuka: 04.02-4: CnoocoGHoCT
onepucaHa pyka/sapasa pyka .

maryjeHaTa na ocere MoHo(dwma-

pycans pyal . | ment 2.83 cune 0.07g y omHocy

17/47
A0/1: @

Ha JIOKAIlKjy TOBpeIe
(Dororpaduje  HUCTPAKUBAYKOT
tiMa npod. np Pacymuha, ayrop
¢ororpaduja Buamumup Ily30-
Buh)

04.02.3. ®eHoMeH XPOHMYHOT 00/1a HAKOH MOBpe/e nepudepHUX HEPaBa rOPHUX
eKcTpeMHuTeTa
[Tornassbe ManMjeHTH U METOJIE Y OKBHPY Jela KOjU CE€ OJHOCH Ha MPOIIEC eBayally-
je Oosa HaBOUM 1@ Cy MAIMjeHTH ca MoBpeJaMa KpaHUjyMa UCKJbYUYCHH U3 eBallyainuje Oona.
W3 nornaBba Koje ce 0aBU €MHIEMHOJOMIKMM KapaKTepUCTHKamMa MalujeHaTa, y OKBHUPY
tabene 04.01-3, Mmoxe ce BumeTH /1a je 17 manujeHata uMaio oBpeae KpaHujyma, oJf 4era cy
15 Ounu manujeHTH ca rnmoBpeaamMma OpaxujaiHOT TUIeKCyca, | ca moBpeaoM HepaBa HaJIaKTH-
ne u 1 ca moBpenoM HepaBa moaiakTuie. M3 HaBeneHOr cieau na ce pesyiraTu ckpahene
Bep3uje “McGill* ynutHuka ogHoce Ha 32 mamnujeHra ca rnoBpefama OpaxujaHor IUIeKcyca,

29 nmanujeHara ca moBpeJamMa HepaBa Ha/IJIaKTUIIE U 86 ca oBpeaMa HepaBa MOJTAKTHIIC.

Pesynratu nobujenu nomymaBameM ckpahene Bepsuje “McGill* ynutHHKa yKazyjy
na cy 93 (63.3%) nauujenta, o ykynHo 147 manujeHara eBalyMpaHUX YHOUTHUKOM, MOTBp-
TV TIPUCYCTBO OoJia. bout je Hajuemie OMO 3aCTyIJbEH KOJ| MaljeHaTa ca moBpeaama Hepa-
Ba Hajutaktuue — 22 (75.9), 3atum 6paxujansor miekcyca — 21 (65.6%) u Ha kpajy Koz manu-
jeHara ca moBpeaama Hepasa mojyiaktuiie — 50 (58.1), mro je mpukazano rpadgukom 04.02-2.
VYnpkoc nocrojehum pasauxkama y 3acTylsbeHOCTH 00Jia, Koje Ccy npukaszaHne rpadukom, Xu-

KBaJIpaT TeCT HUje MMOKa3a0 CTAaTHCTUYKU 3HAaYajHE pa3mke u3Mehy rpymna oapeheHunx mospe-

119



JamMa OpaxujaJHOT IUICKCYCca, HepaBa HAJUTAKTHUIIC M HEpaBa MOJJIAKTHIIC Y TOME ITOCTOJH JIH
0oy uian He. XU-KBaJpaT TECT Takolhe MokKasyje Jia HeMa CTaTUCTUYKU 3HAYajHE Pas3lIuKe
n3mel)y 3acTyrybeHoCTH 001a KOJI MalMjeHara ca moBpeaaMa OpaxujarHor IJIEKCyca Y OJHO-
Cy Ha IallMjeHTe ca MoBpeaMa HepaBa HaJIaKTHIIE W MOJJIAKTHIIE 32jeTHO. Y CBUM CHUTYaI[H-
jama “p” BpemnocT je Owmia Beha ox 0.05. Ca mpyre crtpaHe, 3aCTyIJbEHOCT IalMjeHaTa ca
jakuM 00s10BHMMa, OWJIO JYyTOTpPajHUM, MOBPEMEHUM WM MHTEPMUTCHTHUM, OICEHLEHUM Olle-
HOM 3 mpeMa “McGill* ynutHuky 6una je cratuctuuku 3HadajHo Beha (p < 0.05) ko mammje-
HaTa ca moBpeaama OpaxHjalHOT IJIEKCyca, Y OJHOCY Ha IMalMjeHTe ca MoBpeaaMa HepaBa
noJyutaktuie. [lanujeHTn ca TUCTaTHUM MOBpeJaMa pyKe Cy Ce€ BUIIC JKAIWIM Ha MUHOPHE
npobieme.

I'paduk 04.02-2: Bpoj nanujeHara ykJbyu4eHHUX Y OBaj 10 CTyAMje U Mel)ycOOHN OHOC OHUX KOjU Cy UMaJH U
Koju HHCY uMaiu 6o Ha ocHOoBY "McGill" ynurHuka

s B
)

| ToTtanHa napanusa- 16
Oa-11(68.8%)
He -5 (31.3%)

BpaxujanHu nnekcyc (
[opHa napanusa - 15

47-15=32
DNa- 9 (60%)
[a-21(65.6%)
He - 6 (40%)
He - 11 (34.4%)

' .

Jowa napanusa-1

Moepene nepudepHux Hepasa HepBHM HanaKTULEe | |

164-17 =147 30-1=29 Ja-1(100%)
Da-93(63.3%) Na-22 (75.9%) He - 0 (0%)
He - 54 (36.7%) He - 7 (24,1%)

HepBu NoanaKTuLe
87-1=86
[a-50(58.1%)
He - 36 (41.9%)

* IIpBu Ookc y rpaduky o3HauaBa yKynaH Opoj manujeHaTa yKJbY4eHHX Y OBaj JIe0 CTyHje, Apyra KojoHa OOK-
COBa Ce OJTHOCH Ha Opoj MaIffjeHaTa 1o JIOKaIujy MOBPeJie, OMIHje 03HaUaBajy MaljeHTe Koju ¢y Ja — npuja-
BUJIM TIPUCYCTBO 0ojia U He — Herupaiu npucycTBo 0oa.

Bou ce jaBipao yemhe Koj mamyjeHara ca TOTAIHOM Mapaji30M y OJHOCY Ha MallujeH-

T€ ca TOPHOM Mapajin3oM OpaxHjalHOT IJIEKCYca, MaKO HU OBJie XU-KBaJpaT TeCT HUje MOoKa-

320 CTaTUCTUYKH 3Ha4ajHy paznuky (p = 0.61).
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Crynuja oBe JOKTOPCKE JucepTaiyje je Ouiia peTpocleKTHBHOr KapakTepa. Benuku
Opoj maiujeHata je eBalyupaH M HalpaBJbeH je ojpeheH mpecek crama, MTo je oMoryhusio
nobujame 3HauajHuX wHPOpMarmja. M mopen kBamutera nodujeHnx wHpOpMaIMja, HUje ce
MOTa0 OJPEIUTH MPEeln3aH yTUIA] XUPYPIIKE NUHTEPBEHIIHM]e Ha 0OJIHA CTama, HaKo Cy Tallu-
JjeHTH mpeMa cehamrMa TOBOPHIIM Jia UM j€ TIOCTONEpaTUBHO 001 610 cBe crnadbuju. M3zy3erak
Cy MallMjeHTH KOJ KOjUX je OpaxujasHu IJIEKCYC caMO eKCIUIOpUCAH U KOJ KOjuX HHje OHIIo
MOTYRHOCTH 3a WHEpBallljy IUCTATHUX HEPBHUX OKpajaka, Koj KOjuxX je OOJI Mep3ucTUpao
ronguHama. CBU ManujeHTH cy, 0e3 003upa Ha JIOKAIH]y MOBpeE, 00T OMMCUBAIN Kao CEBajy-
hu, npobamajyhu u omrap 601 y3 ocehaj cBpada, Tpmema u/unu ropema. Hajmnahu mamujent
y OBOj CTynuju, MoBpeheH ca HemyHUX 7 Mecely, IpeMa peuyruMa poJuTesba HIje 1aBao 3HaKe
HEYpOIaTCKUX 00JI0Ba, MAKO je y APYTHM JEIOBMMA Teja WM Ipu oapeheHuM mpuimkama
(TaoBU WM IpYTe HECIIPETHOCTH MPHUIIMKOM JICYHjUX Urapa U CIMYHO) jaCHO JTaBao JI0 3Ha-

Ba Ja 0071 OCTOjH.

04.02.4. {ucaduiMreT HAKOH NOBpese nepugepHUX HepaBa ropmbUX eKCTPeMHUTeTa
camonpouemeH o/ crpade nauujeHara myreM“DASH” ynutHuka
CBa 164 manujeHTa yKJbY4YeHa y CTYAHM]Yy UCIYHWIH CYy, CAMOCTAJHO WJIH y3 MOMOh
ucnutuBaya, y nornyHoctd “DASH” ynutHuke. CXoqHO ToMe HHMje OMUJIO ajTeMa 3a Koje Ou
ce M3BJIaYMJIa CPE/ilha BPETHOCT Ha OCHOBY OJIFOBOPA OCTAIMX MCIUTAHMKA, IITO j€ MPErnopy-

Ka ayTopa oBOr ynutHuka (34, 219).

Ha ocHoBy pesynarara no0ujeHux u3 oarosopa Ha “DASH” ynuTHHKe, DallMjeHTH ca
noBpeaMa OpaxujaHOT TUIEKCyca UMaJIU Cy CTaTUCTHYKU 3HAa4ajHO Behe BpeAHOCTH y OHO-
Cy Ha TaIUjeHTe ca TUCTATHUM TmoBpenama. Kako Behe Bpeanoctu xox “DASH” ynutHHKa
03Ha4yaBajy W BehW MuCaOMIMTET, aHAJIOTHO TOME U MMAIMjeHTH ca MoBpeaaMa OpaxujajHor
IUIEKCyca UMaJii Cy CTaTUCTUYKHU 3Ha4dajHO Behu AMCAaOMIMTET OJ MallyjeHaTa ca MmoBpeaama
IUCTaNHUX Hepasa pyKy (p < 0.05). Hucy nponalene cTaTuCTHUKY 3HA4YajHE pa3nuke umely

JIeBE W JIeCHE pyKe, Kao Hu u3Mel)y mososa, tabena 04.02-4.
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Ta6ena 04.02-4: BpennocTu pesynTara 1oo6ujeHux u3 oarosopa Ha “DASH” ynntanke

Ilospehena perunja "DASH" BpegnocTn "p" BpeaHoCcTH
Bpaxujamau miekcyc 57T+25
Hepsu Hamnaktuie 40+ 21 p<0.05
Hepsu noraktuie 27+ 17
Iloa
My1iku 48 £23
p>0.05
Kencku 45422
IloBpehena cTpana
Jlea 45+21
p>0.05
Jlecna 50+23

04.02.5. MoTopuuke ClIOCOOHOCTH TOPHUX EKCTPEMHUTETA HAKOH MOBpe/e Nepu-
¢epHux HepaBa

MoTopHuuke criocoOHOCTH MaljeHarta, Koje Mmoka3yjy CTaTUCTHYKU 3HAa4ajHO OJICTY-

Nake Y OJHOCY Ha 3/ipaB HEMOBpeheH eKCTpPEMHUTET, U3JI0KEHE Yy HapeIHUM IMOIJIaBJbUMA,

YECTO Cy AOBOJMIE U 10 GyHKIIMOHATHE paiHe HECTTOCOOHOCTH TToBpeheHunx.

Pesynratu 1o0ujeHn U3 yNUTHUKA KPEUPAHOT y CBPXY OBE CTY/H]je, oKa3yjy J1a je of
47 manujeHara ca rnmoppeaaMa OpaxujaaHor IieKcyca 13 Ouiio y mporecy mKOoJIOBamba TOKOM
tectupama. Ox 34 manujeHara Koju Cy pagHO CIIOCOOHH 5 je HaBeso aa je Omio mpuHyheHo
J1a IpoMeHU NpodecHjy, T0K je 4 OTHIIIIO y HHBAMICKY MEeH3HU]y, a 15 je ocrano 6e3 mocina,
OJTHOCHO HAacTalu JucabWiIMTeT je OHeMOoryhuo 3amounubaBame, Mako cy y MehyBpemeHy
3appunuid mkonoBamwe. Op 34 mamujeHTa ca moBpeaama OpaxujamHor Iuiekcyca camo 10

(29.4%) Bpatmiio ce Ha MOcao KOju Cy paui U Mpe MOBPeEJe.

Opn 97 nmanujeHaTa Koju HUCY y TPOIIeCy IIKOJIOBama, MOBPEIe HepaBa HAJIAKTULIC U
MOJIJIAKTHUIIE JOBEJIE Cy 0 MpOMeHe npodecuje Ko mbux 12, Mok je 6e3 mocia ocTano Wid
HAaKOH 3aBPIICHOT ITKOJOBamka yCie IMca0uiInuTeTa HUje MOTJIO Jia ce 3anociu 19 mamnujena-
Ta. OyHKIIMOHAIHNA TUCAOUIIUTET Y3pOKOBAO je M Ja 4 o 7 malyjeHara Koju Cy Kao Xo0u
MMalli CBUPaWkE MY3WYKHX MHCTPYMEHATA, YIJIABHOM CBHpakhe TUTape, HAKOH MOBpee Oye
y ToMe crpeueHno. Camo jemaH oJf malyjeHata YKJbYYCHHX y CTYAHjy NMpo(ecHOHATHO ce
0aBHO CHIOPTOM, M TO CTOHMM TeHucoM. [ToBpena menujanHoOr HepBa HaJIAKTUIE, OHEMOTY-
hua je mweroro gabe 0aBibemhe GU3MUKUM aKTUBHOCTHMA MPOGECHOHATHOT TAKMHUYApCKOT

KapakTepa.
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Motopuuke crocoOHOCTH Koje onapelyyjy MaHyenHy pajHy CIOCOOHOCT YOBEKa Cy
BEOMa KOMIUIEKCHE. Y TOTJIaB/bHMa Koja Clielie MPUKa3aHu Cy KJbYYHHU PE3yJITaTH 3a CBAKY

TECTHpPaHy MOTOPHUKY CIIOCOOHOCT.

04.02.5.1. O6mM noxpera

Kox moBpena OpaxujanHor IuieKcyca IHCTAIHO O HUBOA TMOBpEAE, aKTHBHU OOMM
MOKpeTa, KOJU j€ JAMPEKTHO YCIOBJHEH MHUIMMNHOM CHarom, OMO jeé Ha CBHM TECTHpPaHUM
HUBOMMA CTaTHUCTUYKU 3HAYajHO MamU KO moBpehene y omHocy Ha 3apaBy pyky (p < 0.05).
Taxohe, manujeHTH ca moBpegamMa OpaxujaHOT TUIEKyca UMK Cy 3Ha4ajHO MambU aKTUBHU
00UM IMOKpeTa ANCTATHUX 3r71000Ba (317100 JaKTa, 3100 pydja U 3r7I000BU MPCTH]Y MIAKE) Y

OJIHOCY Ha MaIfjeHTe ca moBpenama Hepasa noayaktuile (p < 0.05).

IIpu Tectupamy macuBHOr OOMMa IOKpeTa MalWjeTH ca HoBpenama OpaxujaJHor
IUIEKCyCa UMaJi Cy OTPaHUYCHO MOKpPETamhe paMeHa, OTpaHUYeHE MOKPETe MpOoHAaIHje-Cyu-
Halyje JaKTa Kao U Mmokpere 3ri00oBa npctujy make. [lopehena pyka je Ousna ctaTUCTUUKU
3HaYajHO Mame MOKpeTHa y 31100y pamena (p < 0.05). [TacuBna daekcuja 3rio00a J1akTa KoJI
OBHX MalMjeHaTa Ouia je Beha koj moBpeheHe y omHOCY Ha 31paBy pykKy. Mebhytum, Huje
OusIo cTaTUCTUUKH 3HaudajHe pasnuke (p > 0.05). Takohe, macuBHU MOKpET eKCTeH3H]ja-(hiIeK-
cHja 3r7100a pydja, Hako MamkH y OJJHOCY Ha 3paBy PyKy, HHj€ C€ CTATUCTHYKU 3HAYAjHO pa3-

nukoBao (p > 0.05).

Tabena 04.02-5: O6uM nokpera y 31100y pameHa

AnTtepodiuekcuja pamena Abnyknuja pameHa
3rno6 pameHa
AKTHUBHA [TacuBHa AKTHUBHa [TacuBHa
Cpenmwa BpegHOCT 78° 148° 72° 130°
JHujanazon 10 - 160° 60 -170° 20 - 160° 50 - 170°

Pesynratu TecTupama nacuBHOT 0O0MMa IMOKpeTa KO TalyjeHara ca rmoBpeaama nepu-
(dbepHUX HepaBa MUCTAIHO OJ] aKCHJIE TIOKa3yjy Jla Cy MOBpe/e MEAMjaTHOT HEpBa y3POKOBAJIe
CTAaTHCTUYKY 3HAYAJHO Mamy MOKPETJHUBOCT KAXKHUIIPCTA U MANIA y OJAHOCY Ha 37paBy PyKYy
(p < 0.05), nok ko oOMMa y MOKPETy CyNMHUHAIM]ja-TIpOHAIMja HHUje OWI0 CTAaTHCTUYKU 3HA-

YajHUX pa3jivKa. YJIHApHU HEPB je A0BEO 10 Behe KpyTOoCTH Major IpcTa, Kako aKTHBHE TaKO
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U TMACUBHE, y OJHOCY Ha 3/paBy pykKy (p < 0.05). Kox 19 nanujenara ca noBpesaMa yiaHapHOT
HEpBa, MAJIM U JOMAJIU NPCT Cy KOHCTAHTHO y MOJY3rpYeHOM Mojoxajy, ciuka 04.02-5.
[Topen mamnmjeHaTa NMpHKa3zaHUX Ha OBOj CIIMIM Y OKBUPY IOTJaBiba JucKycuja Ha CIUIH
05.02-5 BuauM ce jomn jefaH MaIMjeHT KOJ KOT j€ MOBpeJa yJIHApHOT HepBa JIOBeNa 0 KOH-

TPAKType MaJIoT IpcCTa.

Cnuka 04.02-5: TlanujenTn ca qucTallHUM HOBpeaMa yJIHapHOT HepBa, y 00a ciydaja BUIHa aTpoduja Xumore-
Hapa Y IOJIy3rpUYeHH I0JI0Kaj MaJIOT IPCTa, KOjH Ce HUje MEHA0 HU IIPH ONPYKarby MPCTHJY IIaKe

(Dotorpaduje uctpaxkuBauxor Tuma mpod. ap Pacymmha, ayrop dportorpaduja Bmagumup [Ty3osuh)

04.02.5.2. bp3uHa nokpera

Pesynratu Op3une (pexBeHnuje mokpera 3a nepuoa oa 10 cexyHmu, eBaIyupaHux
MyTEM TalMHT TECTa U TECTOM 3a MPOIEHY OpHU3WHE MPOHAIM]je-CyTUHAIM]e TIOKa3y]y CTaTh-
CTHYKH 3Ha4ajHe pas3iivke u3Mel)y mainujeHara ca noBpenama OpaxujaqHor IUIeKCyca U Malu-

jeHaTa Koju cy UMaJli OBpejie HepaBa pyke JuctaiHo of akcuie (p < 0.05).

Tanuur Tect

VY rtanuHr Tecty 66% mnanujeHara ca moBpefamMa OpaxujalHOT IUIEKcyca, HUje OHIIo
CIOCOOHO J1a U3BPIIN TECT, UJIU Cy MOBpeheHOM PyKOM YCIEBAIH Jia U3BPILE TEK HEKOIUKO
nokpera (10 3). Kox oBUX marujeHara moKpeTH Y TECTy Cy YECTO 3aXTEBAIM HUXambe IeJIOT
Tena, Koje je IMMyTeM HHEPIHje MIaKy ONepUCaHe PyKe eBeHTYAITHO JOBOIMIIO 10 Iuiba. OBO je
YUHWJIO J1a MAallMjeHTH ca oBpeaamMa OpXHjaHor IuieKcyca, o1l Kojux je 97.9% umano torain-
HY WY TOPHbY Mapalin3y, UMajy CTaTUCTUYKH 3HAYajHO ClIa0uju pe3ynTaT y OAHOCY Ha Mallu-

jeHTe ca moBpeJaMa HepaBa HaJUlakTHIE U Hepasa momtaktuile (p < 0.05). Ca apyre crpane,
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OcCTaTak MalyjeHaTa Koju je yCIelIHO U3BpIIaBao TECT y mpoceky je 3a 10 cekynau moBpehe-
HOM PyKOM ycrieo na u3Beze 21 mokpet (aujamazon ox 7 a0 32). OBa BpeaHOCT je, HapaBHO,
Ouja ¥ CTaTUCTHYKHU cllabuja y ofHOCY Ha 31paBy pyky (p < 0.05), kojoM Cy manmjeHTu ca

nmoBpeaamMa OpaxujasHor IIeKcyca y mpoceky unHuin 48 mokpera (34-61).

Ko mamujenara ca moBpenama HepaBa HAAJAKTUIE U MOJJIAKTHUIIE HHUje OUIIO OHUX
KOJU HUCY MOTJIM YCIICITHO M3BPIIUTHU TAmHHT TecT. [Ipocek yCrenrHo u3BpIICHUX MOKpeTa
moBpel)eHOM pyKOM KO/ OBHX Manujerara ouo je 38.7 (19-57), mok cy UCTH 3apaBOM PYKOM y
npoceky m3Bpimm 39.96 (24-56). Usmehy 3apaBe u moBpeheHe pyke Koa OBUX MaryjeHaTa

HUje OWJI0 CTATUCTUYKM 3Ha4ajHUX paznuka (p > 0.05).

TecT 32 npoueny Op3uHe NPOHANMje-CyNMUHALUje MOATAKTHIIE

Kao u xon tanuHr Tecta, U y TecTy mpoleHe Op3uHe MpoHaIje-CyuHaIHje, BeIUKI
Opoj nmanujenata, wpux 80.9%, ca noBpenama OpaxujaqHOr IJIEKCyca, HUje MOIao Jia u3Bene
tecT. [lanMjeHTr Koju Cy TeCT MOIJIM Ja u3BpIie, 3a 10 cexyHau cy Bpuwim y mpoceky 15 (6-
32) mokpeTa mpoHaIHje CyMHHAIN]e OTIEPUCAHOM pyKOM. JIOK je pe3ynTar 37paBoM pyKOM 3a
47 manujeHara ca moBpeaama OpaxujayHOT riekcyca 6mo 36.17 (27-52). IloBpehena pyka
Ouia je CTaTUCTHYKU 3HauyajHO ciaalbuja y ogHOCy Ha 37paBy pyky (p < 0.05). 3a paznuky on
MIPETXOIHOT TECTa, Y OBOM TecTy je Omio 14 marujeHarta ca moBpeaaMa HepaBa HaUIaKTUIE U
MOJUTAKTUIIE KOJH HUCY MOTJIH aa ra u3spie. OrpanndaBajyhu ¢akrop mopena mospene Hepa-
Ba Omyie cy W yApyKeHe MOBpeJe 3r7I00a JIakTa U KOCTH]Y pyKe, Koje cy je oHemoryhaBare
MOKpeTe MmpoHanuje U cynuHanuje. [lanujeHtu cy moBpeheHOM PYKOM Yy MPOCEKY HMalld
24.14 (0-44) mokpera, OK je 3paBOM PyKOM mIpocedaH pesynrar 6uo 33.35 (16-42). [Tospe-

hena pyka mMana je CTaTUCTHYKH 3HauajHO ciadbuju pesynrart (p < 0.05).

04.02.5.3. KoopauHaumja nmoxkpera u yHKIHOHAJIHA KOOPAMHALMja pyKe

TecTtoBH KOOpAMHATUBHUX CIOCOOHOCTH MOKA3yjy CTATUCTHUYKU 3HA4YajHE Pa3JIUKe y
OJTHOCY Ha JIoKaiujy nospene. Y tadbenu 04.02-6. mpukasas je Opoj u IMpOICHAT TallyjeHaTa,
y OJHOCY Ha IIOMEHYTY JIOKAllKjy TOBpPEeAe, KOjU Cy YCIEUIHO yCIIeNN Jia 3aBpiie KOOpAHHa-
TUBHE TecToBe. [lanujeHTy HUCy OMiIM BpeMEHCKH OorpaHuydeHH, yak HU y “Purdue Pegboard

Test““-y KOju UCTO MPETIIOCTABIbA.
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Tabena 04.02-6: bpoj nanujenaTa Koju Cy yCIICIIHO 3aBPIIMIIN KOOPAWHATUBHE TECTOBE O€3 BPEMEHCKOT Orpa-
HUYEHA

HuBo nospene / Tect Bpaxujannu ruekcyc HapnakTtuna ITognaktumna
YkynHo 47 30 87
Onepucana 3npaBa Onepucana 3npaBa Onepucana 3npaBa
Minnesota Rate of Manipulation Test 8 (17%) 47 (100%) 24 (80%) 30 (100%) 85 (97.7%) 87 (100%)
Nine-hole peg test 6 (12.8%) 47 (100%) 22 (73.3%) 30 (100%) | 72(82.8%) 87 (100%)
Purdue Pegboard Test 4 (8.5%) 47 (100%) 19 (63.3%) 30 (100%) | 62(71.3%) 87 (100%)

Xu-KBagpar tect mokaszao je 3HauajHO ciabuje KOOpJAWHATUBHE CITOCOOHOCTH KO
MalyjeHara ca moBpeaamMa OpaxujaHOT IUICKCyca Yy OJHOCY M Ha MalMjeHTe ca MoBpeaama
HepaBa Ha/JIAKTHUIIE U HA TAIlMjeHTe ca MoBpeAaMa HepaBa MOJUIaKTHIIe Y cBa Tpu TecTa (p <
0.05), noK je cTaTUCTUYKH 3Ha4YajHa pa3iuka n3Mmely mamnujenara ca moBpegama HepaBa Hajl-
JIAKTHIIC W TIal[MjeHaTa ca rmoBpeaamMa HepaBa MojJiakTuile Hahena camo y ,,Minnesota Rate of

Manipulation Test“-y (p < 0.05).

[TarujenTH ca moBpenaMa HepaBa MOAJAKTHUIE CTATUCTUYKHU 3HAYAJHO YCIICUIHH]E CY
W3BpIIABAIM MOTOPHYKE 33JaTKE KOJH 3aXTeBajy PYKOBamE KPYIMHHM OO0jEKTHMa, OJTHOCHO
3HavajHo Behu Opoj manujenara je ycmeo aa 3aBpiu ,,Minnesota Rate of Manipulation Test“y
OJTHOCY Ha JpyTa JBa TECTa KOjH 3aXTEBajy PYKOBamke MamkbUM 00jeKkTUMa, 0e3 003upa Ha paz-
MKy y Opojy o0jekara koju 3axTeBajy Manunyianujy. Koa namujenara ca nospeaama opaxu-
JaJHOT TUIEKCYca M HepaBa HAJIAKTHUIE HUje OWJIO CTATUCTHUYKH 3HAYAJHUX pa3iuka. Jlerasban

MpUKa3 CTAaTUCTUYKUX 3Ha4ajHOCTH XU-KBagpat Tecta nar je y tabenu 04.02-7.
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Ta6ena 04.02-7: 3Hauaj CTAaTUCTUYKHUX BPEJHOCTH Mopeljerba yCIenHOCTH peniaBamba KOOPJMHATHBHIX TECTOBA
Y OJIHOCY Ha JIOKalujy ToBpese

Xu-Kazgpar rect Bpaxujaniu miekcyc Hapnakruna TTopnakTuua
(Chi-Square test) MRMT NHPT PPT MRMT NHPT PPT MRMT NHPT PPT
o p=
g MRMT / p=056 p=022 | p=0.003 / / 0.00001 / /
E p < p <
=
% NHPT p=0.56 / p=0.5 / 0.00001 / / 0.00001 /
§ p< p<
) PPT p=022 p=05 / / / 0.00001 / / 0.00001
p=
o  MRMT p =10.003 / / / p=054 p=0.15 | 0.000076 / /
g NHPT / 0.00001 / p=0.54 / p=0.41 / p=026 /
<
= p < p=
PPT / / 0.00001 | p=0.15 p=0.41 / / / 0..42
p
p= =0.0009 p<
-  MRMT p < 0.00001 / / 0.000076 / / / 03 0.00001
=
=
% p
% p< =0.00090 p=
= NHPT / 0.00001 / / p=026 / 3 / 0.072
p< p= p< p=
PPT / / 0.00001 / / 0..42 0.00001 0.072 /

Kox mpokcuMaiHMX TOBpena, U MoBpeAa OpaxujaliHOT IUIeKCcyca, HHUje OWIIO CTaTu-
CTMYKH 3HAa4YajHUX Pa3fiuKa y Op3uHU pellaBamba MOTOPUUYKUX 33/aTaka ojpel)eHux TecToBu-
Ma y OJHOCY Ha BpeMe IPOTEKIJIO O] MOBpPEJe A0 Oomepalyje Kao HU y OJHOCY Ha y3pacT.
Behnna nanmjenaTa ca oBakBUM IOBpeamMa HUje ycmena ja 3aBpiu Tectoe. Ca apyre crtpa-
HE, MalUjeHTH ca MOBpeAaMa IMOJUTAKTUIIE KOjH Cy ONEpPHCAaHW y NMPBUX 3 Mecella HAKOH
noBpesie, Kao 1 nanujeHtd miaahu ox 20 roguHa moxasanu Cy CTaTUCTHUYKU 3HAa4ajHO O0JbU
pesynrat Ha “Purdue Pegboard Test“-y.

,Jebsen-Taylor Hand Function Test* mokasyje ga cy CBU mamujeHTH ca MmoBpeaama
HepaBa MOJJIAKTHIIC HACTABWIIM Jla C€ TIOTIHCY]y UCTOM PyKoM, 0e3 o03upa Ha moBpemay. Ca
Apyre cTpaHe, 21 manujeHt ca noBpejaMa HepaBa OpaxujaJiHOT IIeKcyca 6uo je npunyhen na
IIPOMEHHU PYKY KOJOM c€ MOTIUCYje, OAHOCHO J1a TO YMHU PYKOM Koja Huje nospehena. [lamu-
jentu miahu ox 18 roguHa Koju cy Owiv npuHyheHH 1a MPOMEHe PyKy KOJOM Ce MOTITHCY]Y,
BpPIIWJIM Cy TO 3HATHO YCIENIHHWje Y OJHOCY Ha marujeHTe crapuje ox 30 rogmHa, mTO Ce
OIJIEZIAJI0 Y CTATHCTUYKH 3HAYajHOj pa3jIMIM y BPEMEHY MOTPEOHOM 3a MOTIUCUBamE (p <

0.05).
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04.02.5.4. Cuara nokpera

Pesynratu uctpakupama 1okasyjy jaa je ox 47 mauujeHara ca nopeaaMa Opaxujai-
HOT IUIEKCyca HBUX 25 MMajo TOTaNHy mapaiusy, 21 ropmy napaiuiy U | manujeHT I0mYy
napanuzy Kon oBux 47 manujeHaTta U3BplleHa je XMpPYypUIKa UHTEPBEHIMja U perapaiyja Ha
YKYIHO 57 HEpBHUX CTPYKTypa OpaxujaJHOT IUIeKCcyca. YKYIHO 7 HEPBHUX JI€3Hja je XUpYp-
IIKK TPETHPAHO €KCIUIOPALMjOM U HEYPOIU30M. Y MpeKo 2/3 BUX JOILUIO je 10 nModosblama
y OJIHOCY Ha mpeonepaTuBHH nepuo. [IpubmmkHO et Opoj HEPBHUX Jie3Hja je XUPYPLIKH
TpEeTHpaH HEPBHUM I'pa)THHIOM U HEPBHUM TpaHcPepom, Mel)y Kojuma y oropaBKy Muinh-
HEe CHare HHje OWJIO CTaTUCTUYKH 3HauajHux pasiuka (p > 0.05). Haume, nmponeHTyamHo TiIe-
J1aHo, y 00e rpyIme je 10 HanpeTKa HAaKOH XMPYPILKE HHTEPBEHIIM]je JOLLIO KOJ| CIMYHOT Ipo-
[IeHTa, OJHOCHO Y 84.6% ne3uja TpeTupaHux HEPBHUM rpadTHHTroM U kKox 91.7% ne3uja Tpe-
TUpaHUX HEPBHUM TpaHchepoM. Y 06e rpyme uctu Opoj Jie3rja uMao je gobap ornopasak, J0K
je y TpyIu MoBpeJa TPETUPAHUX HEPBHUM Ipa)TUHIOM jJ€AMHO JOUUIO U JI0 OJUTMYHOI' OIO-
paBKa M TO KoJ 2 oX1 26 onepucaHuX Hepasa, IITO YMHU 7.7%. Camo 3.5% cBUX omepucaHux
HEPBHUX CTPYKTypa OpaxujaHOr IUIEKCyca MMallo je oanuydaH onopasak. Koa nmanujeHara ca
noBpeaama OpaxujaqHor TIEKCyca HUje OMIIO0 CilydajeBa re Cy MoBpe/e MOTJie OUTH permapu-
paHe TUPEKTHOM CYTYpPOM, IIITO C€ MOXE 00jaCHUTH TUME Ja Cy TOBpeIe OpaxujasHor IJIeK-
cyca y Benukoj BehuHM Ouiie n3a3uBaHe MEXaHU3MOM TpaKlije U KOHTY3Hje Kao LITO je MpH-
kazaHo tabenoM 04.01-1 y mornasspy 04.01. 3a pa3nuky o TPaHCCEKIIMOHHMX IOBpeaa JIUC-
TaHUX nepuepHUX HepaBa Ie je TUPEeKTHa CyTypa 4ecTo Moryha, KoJ moBpeaa HacTalaux
MeXaHW3MHUMa TPaKI¥je U KOHTYy3HW]je Hajuemhe 101a3u 10 BEJIMKE YAabeHOCTH u3Mely Hep-
BHUX OKpajaka U3 KOI' pa3jora ¢y UCTe XUPYPLIKU TPeTHpaHe UM HEPBHUM I'pa) THHIOM WM
HEpBHUM TpaHchepoM. JleTasbHU MpHUKaA3 OMOpaBKa OpaxujasHOr IUIEKCyca HAaKOH CBAaKE O]
oIlepaTHUBHUX IMPOILEAypa npeacTaBibeH je Taderom 04.02-8. bpojeBu y Tabenu mpeicTaBibajy

HEpPBHE CTPYKTYpe HaJl KOjUMa je W3BPIICHA XUPYPIIIKAa HHTEPBEHIIN]a, a HE TIAI[U]jCHTE.
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Ta6ena 04.02-8: MoTopHuKH oropaBak cHare HaKOH XMPYpIIKe pernapanyje OpaxujasHor mieKcyca

Tun HepBHe penapaiuje KoJx noppeaa dpaxmjaasnor YKyn-
nJIeKcyca Jlom Kopexran Jo6ap  Onimuan HO
Excrutopanmja u Heyponusa 2 4 1 0 7
Hepeuu rpadrunr 4 3 17 2 26
Hepeuu Tpanchep 2 5 17 0 24
CS5 - HepBHU rpadT n. axillaris + HepBHU TpaHChEp

TD-MC 0 2 6 0 8
CS - HepBHU TpadT n. musculocutaneous - HEpBHU

tparchep PMED-AX 1 | 4 0 6
C6 - nepBHU rpadt n. musculocutaneous - TD-AX 1 2 5 0 8

C7 - wepBuu rpadt n. medialis - OGeparH HEPBHU

tpancdep (n. ulnaris) 0 0 2 0 2

Y mornasmpy 04.01. xoje oOpalhyje emmaeMHOIIONIKE KapaKTEPUCTUKE IalHjeHaTa
YKJbYUEHHX y CTYAM]Y, MOXE c€ BUAETHU Ja cy 93 mauujeHTa umaia yJIpyKeHe MOBpese, 10K
je wux 71 6uno 6e3 uctux. Tabene 04.01-2 u 04.01-3 ucror nmornassea mpukaszyje 1a je ox 47
maryjeHara ca noppenaMa OpaxujaiHoT TUIEKCYyca BUX 32 UMallo YApYKEeHe MOBpele, Koje cy
BapHpalie o7 MoBpeJa MEKMX TKHBA TOMYT MHUIIUha M TETHBA, 3aTUM BAaCKYJAPHHUX IOBpPEIa
ma 710 mpesjoMa TyTuX KOCTH]y W moBpena riaBe u Tpyna. Tabena 04.02-9 mpuka3zyje ucxon
Jeuerma MalyjeHara ca noppeaaMa OpaxujanHoOr IUIEKcyca ca aclekTa MuIuhHe cHare, a 'y
OJTHOCY Ha TO J1a JIM Cy MAIMjeHTH UMM HEeKy Of yJIpyKeHuX moBpena uin He. M3 ucre ce
BUIM J1a KOJ| YKYITHO 9 manmjeHaTa, 0JJHOCHO MPHUOIMKHO jelHe TMEeTHHE HHUje JOILIO HH J0
KaKBOTI' HANpeTKa HaKOH M3BpILEHE XUPYpIIKEe UHTEPBEHIHje, a KoJ caMo 4.3 % nanujeHara,
OJTHOCHO KO/ HbUX JIBOJ€ j€ JIOLUIO JI0 HAallPEeTKa y MOTOPUYKO] CHAa3U KOJU CE MOXKE OKapaKTe-
pHucaTu Kao oAnuYaH. XU-KBaJparT TecT 2X2 mokasyje ga uzMel)y rpyna oapeheHux yapysxe-
HUM TIOBpe/laMa HHje OMJIO CTaTUCTHYKY 3HAYajHUX Pa3jIMKa y UCXOAY ONEpPaTHBHOT TPEeTMa-
Ha y OJIHOCY Ha TO Jia JIU je JOUUIO J0 Oulo KakBor Hamperka wid He (p > 0.05). V rpynu
KOja je O3HauaBaJla MalljeHTe ca MaKap MUHUMAJIHUM HAaIpeTKOM HAaKOH XMPYpILKE UHTEp-
BeHIMje Omio je 16 mamujeHara ca KOpeKTHUM, 20 ca 1oOpuM U 2 ca OJUIMYHUM pe3yJITaTuma
y mummhHoj cHa3u. Kao mTo ce Moxke m3pauyHatu u3 Taderne, 25 HUX je UMajo yIApyKeHe

noBpeze 1ok 13 Huje.
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Tabena 04.02-9: OmnopaBak MumuhHe cHare HaAKOH MOBpea OpaxHjaHOT IUIEKCYyca KOJ MalyjeHara ca u 0e3

YAPYKEHHX MOBpeaa

MoTtopu4kHu ono- Yapy:keHe nospene
YkynHo
paBak Ha He

Jlom 7 2 9 (19.2%)
Kopekran 10 6 16 (34%)
Hobap 14 6 20 (42.6%)
Ouan 1 1 2 (4.3%)
YKymHO 32 15 47 (100%)

[TpunukoMm eBanyupama MulnhHe cHare HUje mpoHal)eH yTHIlaj BacKyJIapHUX MOBpe-
Jla Ha OIOpaBaK, OJHOCHO IpyIle MalyjeHara ca BacKyJapHUM M 0e3 BaCKyJapHUX MOBpeaa
HHUCY C€ 3HauyajHO pa3IMKOBaje, KAaKo Ha HUBOY MOBpena OpaxHjaaHor IUIEKCyca, TaKO U KO

nuctanaux nmospeaa (p > 0.05).

Kako ce Xu-KBagpar tect mpenopyuyje kaga Hajmame 80% henuja tabene nma
3aCTYIJBEHOCT 5 WM BHIIE, W KaJa HUjEeHAa BPEIHOCT HHUje Mama oX |, rpymucand cMmo
no0ap 1 oyTM4YaH omopaBak u A00mIM 1a S ox 6 henuja tabene umajy BpenHoctu Behe ox 5,
onHOCHO BUX 83.3%. Xu-kBagpar tect 3x2 Takole HHUje MOKa3a0 CTATUCTUYKH 3HA4a] U3Me-

by rpyna, Tabena 04.02-10.

Tabena 04.02-10: OmopaBak mMumuhHe cHare MOJEJbEH y 3 KaTeropuje Ko MarnujeHaTa ca u 0e3 yapyKeHHX

moBpeaa
YapyxeHe nospesne
MoTtopuykH onopaBak YKynHo
Ja He
Jlom 7 2 9 (19.1%)
Kopekran 10 6 16 (34%)
Ho6ap u Omynuan 15 7 22 (46.8%)
Pesynratn Xu-KBaapar tecra 3x2 p=0.73 47 (100%)

Kaxko 6u ce yTBpuiio 1a 14 uMa 3Ha4ajHUX pasiiKa y 3aCTyIJbEHOCTH MallijeHara ca
OJTHOCHO 0€3 yApyKeHUX TMOBpe/ia y OKBHPY 4 KaTeropuje OmopaBKa, KOje Cy IMPETXOHO
W3HETe, MPUCTYNIIO ce U ynoTpeOu PpumMeH-XanToHOBE eKCTeH3uje DUIIepOoBOr TauHOT

tecta. DpumMeH-XanToHOBa ekcTeH3nja DuIIepoBor TayHOr TecTa, Koja MoJapasyMeBa yImo-
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TpeOy BpeAHOCTH MamHX 011 5, a y KoMe je kopuitheHa Ttabena 2x4, HHMje MoKa3ajla CTaTU-
CTMYKHM 3HAyajHE pasjMKe Yy 3acTYIJbCHOCTH MalfjeHara ca W 0e3 yApy>KeHHX MOoBpena y

OKBHpY KaTeropuja koje cy oapehusane ¢pynkunonanau ucxon (p > 0.05).

MumunhHa cHara HakoOH oneparyje nmoBpeheHor MeaujalHOr U yJIHApHOT HepBa Hal-
JAKTHILIE U TOJIAKTHUIIE TECTHUpaHa je TUHAMOMETPH]CKH, ITyTeM BHILE TECTOBAa — CTHCAK
ake, “KJby4’ CTHUCAK M MPUTHUCAK TOJIOTe KXHUIPCTOM U MaynuM npcroM. ['padpuk 04.02-3.
MIOKa3yje BPeTHOCTH Pe3yJiTaTa ONMOpaBKa ONEpHUCaHe PyKe IPYNHCAHNX y OKBUPY W3BPIICHOT
TecTa, a y oJHOCYy Ha moBpelheHu HepB. BpenHocTu koje cy mpukazaHe rpadukoM mpeacTa-
BJbAjy HUBO ONOpaBKa MoBpeheHe pyke u3pakeH y NpOLeHTUMA Y OJHOCY Ha UCTH TECT U3BP-

IIEH 3/IPaBOM PYKOM.

I'padmk 04.02-3: Mummhaa cHara oneprucane pyKe U3pakeHa y IPOLEHTUMA y OJJHOCY Ha 3/[paBy PyKY
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Hajsehy cmabocT y cHa3u CTHCKA MIAKe MMM Cy TAIMjeHTH KOjU CY UMAaJU yIpyKe-
HE TIOBpEC MEAHjATHOT M YITHAPHOT HEPBAa, M OHH CY CTATUCTUYKH 3HAYAJHO 3a0CTajasid 3a
ocrasie aBe rpyne nangjenara (p < 0.05). ITauujenTu ca moBpenama MeaujaJHOT U YJIHAPHOT
HepBa Jaji Cy MPUOIKHO CIIMYHE pe3yiTaTe U3pakeHe y MPOLEeHTUMa 3apaBe pyke. Kibyd
cTHcak Takole je OMo Hajciaduju KOJ MalyjeHaTa ca moppeaama 006a HepBa pykKe KOjU KOH-
Tposmiry mumuhe ¢excope make u npcTHjy. [erabHu MpuKa3 pe3yiaTara BUAX CE Ha rpa-

¢buky 04.02-3.
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05. Jluckycuja

05.01. Enmaemuo/ionike KapakTepUCTHKe IoOBpenaa mnepudgepHuXx HepaBa Yy
HCIIMTHBAHOM Y30PKY
IToBpene nepudepHux HepaBa pyke, HAKO pPeTKe, 300T CBOjUX HOCIeIulla IpeiacTa-
BJbajy 030MJbaH MPoOJIEeM KaKo 3a M0jeIMHIIA TAaKO U 33 FeTOBO OKPYIKEHHE 11a U 3]PaBCTBEHO-
conujanau cucteM (19-23, 80, 88, 241, 242). O 030MIbHOCTH POOIEMa TOBOPHU TO IITO, HAKO
OoTopaBaK HEKaJ MOke OWTH Beoma 1o0ap, moBpeheHa pyka yrilaBHOM BHJIHO 3a0CTaje 3a
¢byHKIMOHATHOM criocoOHouthy cynpoTtHe pyke. HuBo nucabunurera ujae o noTinyHe napa-
nu3e 10 61are (yHKIMOHAIHE 320CTAJIOCTH y OHOCY HA HUBO IIpE MOBPE/E, IITO CBE 3aBUCH

o]l BelHKoT Opoja (akTopa.

O TOMe KOJIMKO Ce€ OBE IMOBpPEE PETKO JelIaBajy TOBOpE W MOJAIM W3 MPETXOJIHUX
UCTPAXMBamba, Ka0 W MCKYCTBa JAPYTHMX ayTopa. AJHO je ImyOJIMKOBAao CBOj€ MCKYCTBO H
pesyinrate Jiederma rae je 3a 19 roguna onepucano 810 manujeHara y 6osHuim brugar (eHr.
Bichat-Claude Bernard Hospital) y [Tapusy y ®@paniyckoj (243), beprenu u koayTopu ToBo-
pe /1a je Ha ’BUXOBUM OJIeJbEHbMMa 32 HEMyHE 3 TOJMHE eBalyHpaHo U onepucano 150 manu-
jeHarta ca CynpakIaBUKyJIapHHUM Jie3njaMa OpaxujanHor miekcyca (239). Oqnuyan npukas o
ydecTajaocTd moBpena nepudepaux Hepara aajy Cagatr u capagHunu. Y HBUXOBOj CTYAHJH
CIIpPOBE/ICHO] Ha manujeHTuMa y Mpany, koja je Tpajana 15 roguHa u ykpyumBama 16 753
narujenTa, camo 219 je umano nospee nepudepHuX HEpaBa, IITO je YHHUIIO IPEBAJICHILY O]
1.3% (82). Hemrro Behy mpeBaneniy, on 2.3%, nponamnuu cy Hobne u capagHuiy Koju cy
UCIHUTUBAIM Yy4YECTaJIOCT MOBpeaa NepudepHuX HepaBa ropmbHUX U JOHBHX eKCTPEMHUTETa KO
nalnyjeHaTa ca BUUIECTPYKUM Tpaymama. Y HBUX0BO] ctyauju ox 5777 mauujenara 162 je

uMaJjio mospese Hepasa (81).

N3pazuta TOMUHAHTHOCT MYIIKOT T0JIa Y OJHOCY Ha »eHckH, 137 (83.5%) npema 27
(16.5%), npukazana y Tabenu 04.01-1, gocra je cmuyHa OHOME IITO je MyOJIMKOBAaHO OJ1 CTpa-
He apyrux ayropa (35, 36, 82, 84, 87, 239). Kako noka3yje tabena 04.01-1., mymkapuu cy
ounu yemnrthe nmoBpehuBanu y ogHOCY Ha KeHe 0e3 003upa Aa M Cy y MUTamy Ouie moBpese
OpaxujaHOT TUIEKCyca, MOBpene HepaBa Haanmaktuie wiu noanaktuie. On 40 manujeHarta

MYIIKapIy Cy YMHWIM 49aKk 85% yKymHOr Opoja maiyjeHaTta ca MmoBpeaaMa OpaxwujaTHOT
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ieKcyca. AyTopu KOju Cy ce OaBHJIM MpEeBaJCHIIOM MOBpena OpaxujaqHOr TUIeKCcyca MU
KOjU Cy Y OKBHPY CBOJUX PaJioBa M3HOCWIIM JieMorpadcke moaaTke noBpeheHux naiujeHara,
TOTOBO C€ Y MOTITYHO CJIaXy ca 3HATHO BehoM 3aCTyIJbEHOCTH MOBpeaa Kol Mymikapana (35,
36, 239). Takohe u y apyre aBe Tpymne Cy MyIIKapiu OWIM U3Pa3uTO BHIIE MOBpehuBaHU
yuHehu 86.7% manujenara ca moBpeaaMa HepaBa Haaaktuie u 81.7% nanujeHara ca moBpe-
JaMa HoJyIakTuIe. Jako mManu je 6poj paaoBa KOjU MOKa3yjy Apyraudju oJHOC, y KOjuMa Cy

MOBpE/Ie YIIIABHOM NPHUOIIKHO TucTpudynpane mehy monosuma (244).

[Tpoceuna crapoct manujeHara Ouna je 31.7 ronuHa, u unwia je ox HajMiaher mamu-
jeHTa Koju je 6uo moBpeheH ca HemyHHUX 7 Mecelu A0 HajcTapujer on 59 roguHa. U Hajmnahu
Y HAjCTapHjH MalMjeHT UMalli Cy ToBpene OpaxujaiaHor miekcyca. [Ipoceuna crapoct mamu-
jenara usmelyy rpyma oapelheHux JOKaI|jom moBpese, Kako je npukazano y tadenu 04.01-1,
HUje ce MHOTO pasiukoBaia. [lanujenT ca noBpenama Hepapa Mo UTaKTHIIE OWIIH Cy 'y TTpoce-
Ky HEIITO CTapuju y OJHOCY Ha MallljeHTe Jpyre JIBe rpyme. Y CTYIuju Apyre rpymne ayropa,
Koja je oOyxBaruna 456 mamnujeHara ca moBpeaama nepudepHux HepaBa MPOCEK TOJUHA je
6mo 32.4 a umao je ox 4 no 79 roguna (84). Hemro Behu npocek o 33 roauHe npukaszaiu cy
aytopu ucnutyjyhu nmoBpene nepudepuux Hepasa nospehennx y Upany (82), nok cy Kuapa-
MUTapO ¥ CapaJHUIIA y CBOM Pajly, KOjU je ykJbyunBao 158 marujeHara, Hauuim npocek o 37
roguHa crapoctu (87). Y pany koju ce OaBHO MOBperaMa MEAHjaTHOT HEPBA Y PETHjU HaJ-
JaKTUIE Y KoM je Omo 11 manujenara, mpeMa pedruma ayTopa mpocedHa crapoct omia je 30
roJIMHA aJld Y3 CTaHAapaHy AeBujanujy on 14 romuna (244). Hemro mnalyy mpoceuny cra-
pOCT KOA TalyjeHara ca mnoBpenaMa OpaxujamHor miekcyca oa 26.8 = 0.8 roguHa HaBoje
beprenu u capaguuny, 10K XTyT U CapaJHHULN Kao MPOCEK, Y CTYAUjU, KOja je YKIbyuHuBaja
MaIUjeHTe ca aByJI31jOM HajMare JIBa HEpBHA KOPeHA OpaxujaHor TUIeKCyca, HaBOJIE y3pacT
on 28 roxuHa (36, 239). AnHo y cBoM paay u3 1995. roguHe HaBoau 1a, MaKO BEIIUKH Opoj
CHUTyallMja MOXe JOBECTH JI0 TIOBpela OpaxujaiHOT IJIKCyca, OHE CY KapaKTepHCTHUKA MJla-
mmx, y3pacta 18 no 20 roguna koju crpanajy y Hecpehama na moropuma. IIpema merosum
peunma 75% moBpena cy CymnpakiIaBUKyJIapHE JIOK Cy PeTpo U MH(ppaKIaHUKyIapHe TIOBpeIe
3actymibeHe y 25% ciydajeBa (243). Karo u capagHunu y cBoM paay UCTO 00jaBibyjy HELITO
MambH Opoj roJMHA MPOCEYHE CTAPOCTH UCIIMTUBAHOT y30pKa Y OJHOCY Ha pe3yJliTaTe OBE
aucepTanyje, u oHa Koa wux u3Hocu 24.9 roauna (35). Pacnion ronuHa y BUXOBO] CTYIU]H
kpehe ce o1 13 10 55 roarHa CTApPOCTH IMITO j€ jaKO CIUYHO OBJIC U3HETHM PE3yJITaTUMa YKO-
JUKO M3y3MeMo Hajmiaher mamujenTta nospehenor ca nvemynux 7 mecenu (rpadpux 04.01-1).
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[Ipema naBonuma AHanna u bupua pagoBu koju cy ce 6aBuiu nopohajHuM nospenama O6pa-
XHjaJTHOT TIEKCyca Koj HoBopoheHuanu nokasyjy uniuaeHiy oa 0.1 go 4% (245). V namoj
CTyAMjU HHje OWJIO TaKBUX MOBpena, a Hajwiahy MalujeHT je Kao MITO je MOMEHYTO WMAao
HENMyHUX 7 Mecelu, U 0o je moBpeheH MPHIMKOM IMOBJauema 3a PyKy MpH MOAU3amY U3

komuna (rpadux 04.01-1).

Y 0BOj CTyAHju H3JIBOJEHO je OcaM ETHOJOMKUX (akTopa Koju Cy OWIM y3poIu
MOBpea KO/ UCIIMTaHUX nanyjeHaTa. [{BojuM ¢pu3nukumM yTHIajeM OHU Cy BOAMIIU Ka MOBpe-
JlaMa Hepasa IyTeM JIBa OCHOBHA MEXaHU3Ma — TPaHCEKIIMja HepaBa U Tpakifja U KOHTYy3Hja
HepaBa. JlerasbaH npukasz Moxe ce Buaetd y tabenama 04.01-2. u 04.01-3. Mebhy etuosno-
IKUM (pakToprMa Kao moceOHO JOMUHAHTHU M3/1Bajajy c€ MOCEKOTHHE OIITPUM MpeAMETUMA
u caoOpahajue necpehe. [pyre ctyauje Takohe mpukasyjy oBa JiBa €THOJIONIKA (haKkTOopa Kao
HajIOMUHAHTHHU]E y3poke moBpena (15, 35, 81, 84, 85, 87, 217, 243, 246). U3y3etak cy pano-
BU YHMjU Cy y30paK OWiIM MalMjeHTH KOJA KOjUX Cy MoBpene nepudepHux HepaBa HacTajie Ha
Teputoprjama 3axBaheHMM paTHUM JejcTBUMa. OYEKMBAHO, OHM TOKa3yjy MPOjEeKTHIIHE
moBpeie Kao Hajuenrhe y3poke, OMIo Aa Cy Mocieanila pambaBama 01 CTpaHe MyIIYaHe MyHHU-
nyje Ouso ma cy y3pok Omie excruto3uBHe Hampase (247-250). [IpojexTuiHne moBpeae HepaBa
Kao M KpBHHUX Cy/0Ba OJUIMKYyje Mmoce0aH MeXaHHM3aM HacTaHKa, KapaKTepucaH TUME ILITO
MIPOjeKTHJI HAKOH NpoOujama TKMBA W3a3MBa IIOK TaJlace KOjU YeCTO JIOBOJE A0 MHAMPEKTHE

MOBpEJIe MaKO MPOjEKTHIT HHje JUPEKTHO TOTOAMO HEPB WU KpBHU cyx (99, 251, 252).

CaoOpahajue Hecpehe cy Hajuemrthu y3pok moBpena OpaxHjaaHOr IUIEKcyca, Koje Kao
MEXaHU3aM TpayMe TOTOBO YBEK OJJIMKYje Tpakiuja u KoHTy3Huja. Ca OBaKBUM pe3yjTaTuMa
cnaxy ce u apyru aytopu (35, 81, 84, 85, 87, 243, 246). Kao y3pouu noBpee AUCTATHO O
aKcuie yrneyaTJ/bHUBO C€ UCTUYY MOCEKOTHHE OLUTPUM MpeAMETHMA, TOCEOHO Kajla Cy y MHTa-
By NoBpeae HepaBa noiaktuie (15, 217). Ox 87 nanujenara ca nmoBpeaama Hepapa MoANak-
tune 9ak 63 (72.4%) ce mOBpeaUIO HOXKEM, MOJIOMJbEHOM YalllOM, KEPAMUKOM, CTaKJIOM H
CJIMYHO, a TMTOCEKOTHHE Cy HajU3pasuTHje Y NUCTATHOM Jely nojurakTuie. To ce Moxke o0ja-
CHUTH U THUME J1a Cy HEPBU y AMCTAJIHOM JIETy MOAJAKTUIE aHATOMCKH IMO3ULIMOHUPAHU OJIn-
3y MOBPIIUHE U J1a HECIIPETHUM PYKOBAHEM OLUTPUM MPEAMETHMA MPUIMKOM MMOCEKOTHHA Ce
UCTH MOry Jlako noBpeauT. CIMYHO je U KOJ HepaBa y MPOKCUMATHOM JeNy MOJUIaKTHIIEC,
r7le je yTHapHU HEepB HEIITO CKPUBEHHUjH Ca JlaTepaliHe CTpaHe, MaK0 MMa NPOMUHEHTHY
MO3UIIH]Y, JOK j€ MEIUjaTHA HEPB JIOIMpaH (POHTATHO IITO TOBOAH IO HETOBOT JIAKIIIET
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HOBpele/IBaH:a. OBakBa aHaTOMCKa HO3I/ILII/Ija HEpaBa NOMIAKTHUIEC MOXE YTUIATH U HAa 3HATHO
Behy MMPUCYTHOCT IIOBpCaa HepI/I(I)CpHI/IX HCpaBa MOMJIAKTUIC Y OJHOCY Ha IMOBPCAC HCpaBa

HA/JIAKTUIIC U OpaXHjaTHOT TUIEKCyCa.

Cruxka 05.01-1: TTanujeHTH ca TpaHCEKIIMOHUM MTOBpEIaMa MO UIAKTUIIC

(dPororpaduje uctpakuBaukor tuma npod. ap Pacynuha, ayrop dortorpaduja Bnagumup ITyzosuh)

Tabene 04.01-2 u 04.01-3 najy cBeoOyxBaTaH MpuKa3 0 Opojy yApYKEHHUX NMOBpenaa y
OJTHOCY Ha JIOKAIMjy MOBpeae, MEXaHW3aM M y3poK moBpene. M3 momenyTux tabena ce BUAN
Jla je, Ka0 MEXaHW3aM IOBpeZe, TPaKnuja W KOHTY3HMja M3a3uBaja yIApPYKEHE IOBpEAe KOA
77.5% noBpeheHux A0k je Ko TpaHceKkuuje To 6uno y 43.2%, mTo je YNHUIO CTAaTUCTHYKU
3Ha4ajHy paszmuky, p < 0.05. Hajsume yapyxeHux noBpefa Ouio je mely manujeHTuma ca
noBpegamMa HajuiakTa, 9ak y 70%, HemrTo Mame Ko noBpeaa OpaxujarHor iekcyca 68.1%,
JIOK MX j& CTAaTHCTUYKHU 3HAYAJHO Mamke Yy OJJHOCY Ha MPETXOJHE JBE KaTeropuje omio mehy
nanyjeHTUMa Koju Cy UMalu moBpejae mnojuiaktune, mux 44.9% (p < 0.05). ¥V rpymu ca
noBpesaMa OpaxujaiHOr Ijiekcyca caoOpahajHe Hecpehe mzasBanie Cy yapyXeHe MOBpEre
kox uak 81.8% mamujenara (27 ox 33). Mehy nanujerTuMa ca moBpegama OpaxujaaHor IieK-
cyca gak 31.9% (15 ox 47) umaro je KpaHUjaTHE TIOBpPEE, JOK Cy BHUIIIE O] TIOJOBHHE OHMITN
MaIUjeHTH ca moauTpaymama, Tauynje mux 51.1%. [Honutpayme cy nedunucane kao UCTo-
BpEMEHa TelIKa MOBpeJa HajMame JIBEe TeJECHE peruje, ojf KOjuX jeJHa MM KOMOMHaIuja
BUIIIE BUX yrpoxkanajy *HUBOT (253). [TocekoTnne koje cy Ouie Hajuemhu y3pok moBpena

MoJIaKTHUIIa Kao YAPYKCHE IMOBPECAC, YCJICA aHATOMCKE 6J'II/ICKOCTI/I, YECTO Cy OOBOAMIIC OO
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MOBpE/Ia KPBHUX CyJ10Ba IITO je mpuka3aHo Tadenom 04.01-3. Ca oBakBUM pe3yiTaTuMa cia-

Ky ce U Apyru aytopu (96, 254).

Heser o 33 manujeHTa ca moBpenaMa OpaxujaHOT TUIEKCyca y caoOpahajaum Hecpe-
hama oaroBopuIo je MO3UTHUBHO HA MUTama Be3aHa 3a KOH3yMalll]jy aJIkoXoJja Mpe MoBpee, a
yak 8 on ykynHo 11 mamujeHara y rpynu ca moBpenaMa OpaxujasiHOT IUIEKCyca O cy
MAIUjeHTH ca rmoymrpayMmama. Mosxke ce pehu 11a je oBo y CKJIaay ca OHUM IITO CY IMOKa3aln
[Tuk-Aca u Kpayc y cBojoj cryauju o6jaBibeHo] 1996. Haume pesynratu mUXOBE CTyauje
MOKa3yjy Jia Cy BO3a4d MOTOpa y aJIKOXOJMCAHOM CTamby CKJIOHUJU Op»Koj BOKILUX U J1a pehe

Hoce Karure (255).

Cnuka 05.01-2.: TlanujeHT ca moBpeaOM MeAUjalTHOT U YJIIHAPHOT HEPBAa U yIPYKEHUM MOBpeIamMa
KPBHUX CYZ0Ba M (paKTypa KOCTHjY

(Dotorpaduje uctpakuBaukor Tuma mpod. ap Pacynmha, ayrop dportorpaduja Bnagumup [Ty3osuh)

AnroputaMm Jieuerwa namujesata, omoryhuo je na 27.4% nanujenara Oyae onepucaHo
y mpBa 3 Mecelna JIoK je 4ak 72.6% maiujeHaTa onepucaHo y mpBUx 6 Mecery HaKOH MOBpe-
ne, a camo 4.3% 1ocTo manyjeHara je oneprucaHo HaKOH BUINIE OJ TOAWHY JaHa OJ1 TIOBpEE.
Cnuune pesynrate mokasyjy u beprenu m xoaytopu umja je rpymna ox 150 marujenara ca
noBpesaMa OpaxujaHor IJIeKcyca onepucaHa y npoceky 5.4 + 2.8 Meceln HaKOH MOBpeEeE,
JIOK je y ApyroM ucTpaxuBamy |1 nmanujenata ca nmoBpeaaMa MeAMjaIHOT HEPBa HAIAKTULIE
OTIepUCaHO y MpoceKy 21 Hexesby HaKOH MOBpee, Y3 CTaHIapIHy AeBHjanujy o 16 Hemespa
(239, 244). On 148 nanujenara Karoa u capagHuka KOju Cy WMaju MoBpene OpaxujasHor
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wiekcyca, 41.2% je omepucaHo y nepuoAy OJ Mecell laHa HaKoH noBpeze, 19.6% y nepuony
oxn 1 1o 3 mecena HakoH noBpeze, 21.6% y nepuoay oa 3 1o 6 Mecenu HakoH noBpeae u 17.6
HAKOH BUIIle o7 6 Meceru o oBpene (35). Heypoxupypiiko nedeme nanyjeHara, ooyxsahe-
HUX OBOM JOKTOPCKOM JIMCEPTAallljoM, CIPOBEACHO j€ MpeMa CBUM BakehuM cTaHaapauma.
Melhytum, cmatpa ce na je koa oxapeheHor Opoja maryjeHaTa HEYpOXHpYpIIKa MpoIeaypa
Morja OUTH W3Be/IeHa paHHje, MOCEOHO Kaja Cy y MUTamy MallijeHTH KO KOJUX j& JAOILIO J0
MOTITYHE TPAHCEKIIMj€ HepaBa MOJIAKTHUIIE, MPUIMKOM Yera Huje OWJIo MaHCH 3a CIOHTaHU
OTIOpaBakK, a yJpy>KeHe IMOBpeAe HUCY M3HCKHUBAJEC OJJIarame HEYPOXHPYPIIKE MPOIEIype.
Pa3no3u oBome mory 6utu BumecTpyku. Hajuenthe ce ogHoce Ha TO Jja TOKaJIHU MEAMIIMH-
CKM LEHTPH, Y KOjuMa Cy MaldjeHTH OWIM HMHUIM]ATHO JICUeHH WK 30pHIbaBaHU ycien
KUBOTHE OITACHOCTH HACTAJIe €BEHTYaJTHUM YAPYKEHUM TOBpeJaMa KpPBHUX CYA0Ba, HEMA]y
aJIeKBaTaH CIIELMjaJIM30BaHU Kajap KOju OM MOrao BPILIHUTH HEYPOXUPYPILKY MHTEPBEHLIU]Y
KOJ[ TMOBpeaa nepudepHrux HepaBa y CKIIaqy ca caBpeMeHMM craHiapauma. OcuM Tora, y
BHUIIIE CITyYajeBa je O KaCHUje XUPYPIIKE UHTEPBEHIIH]E JOILUIO U yclie] HeaJeKBaTHE MeIU-
[IUHCKE 00Y4YE€HOCTH JIOKAJIHOT METUIIMHCKOT 0c00Jba O MPOTOKOJIMMA JIeUeHa MOBpeia IepH-
(dbepHUX HepaBa IITO je Y3pOKOBaJIO HEaJeKBaTHO MHPOPMHUCAE NaljeHaTa O JajbiM Kopa-
nuMa Jedemwa. JleTasbaH mpUKa3 eMuIeMHOJIOMIKAX KapaKTepUCTHKa MNaljeHara aar je y

nornasiby 04.01, Tabena 04.01-1.

Hajeehu 0poj manujeHata ca moBpexaMa OpaxHjaTHOT IUIEKCYyCca MMAao j€ TOTAIHY
napanusy, wux 25 ox 47 mro je ynHmwio 53.19%. Hemro Mame je 6mio manujeHarta ca rop-
HBOM Mapanu3oM OpaxujalHoOT IUIeKcyca, TauHuje wux 21 (44.68) u camo jemaH malujeHT
UMao je 0y napanu3y Opaxujansor miekcyca (2.13%) (rpadux 04.01-2). Tun napanuze
OpaxujaTHOT TICKCYca OMO je TUjarHOCTUKOBAH KOMOMHAIIM]OM KIIMHUYKE CIIUKE M PaHOII0-
IIKe M eJeKTpoanjarHocTudke eBanyanuje (239). ToranHa mapanu3a 3Ha4u 1a je A0 MOBpee
nouuto Ha cBuM HUBouMa o1 C5 no Thl. Y cayuajy ropme mapanuse U3aBOjUIIe Cy ce rpyme
CS5, C5-C6 u C5-C7, 1ok je noma mapainu3a OAJUKOBaJia jeJHOT MalMjeHTa ca MOBPEIOM Ha
HuBoy C8-Thl. Cinune nmogatke 06jaBibyjy u beprenu u koayTopu y uujem ce paay, KOju je
oOyxBatno 150 omepucanux mamujeHaTa y nepuoay HemTo kpahem ox 3 roauHe, HaBOAU
40% manujeHaTa ca TOTalIHOM mapanu3oM, 47% ca ropmoM U 9% ca 10mOM. AJTHO y CBOM
pany Takohe moMmume J1a ce 10ma napanusa jaemasa y 2-3% ciaydajeBa, ¢ TUM IITO OMHUEE

na je C5-Thl muOrO yuecranuja, mo meropum peanma 'y 75-80% (239, 243).
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Ca nmpyre ctpane, Tabena 04.01-4. nokasyje u AeTajbaH MpUKa3 MOBPela HEpaBa HaI-
TAKTUIE W MOANAaKTUIle, Mel)y KojuMa ce oceOHO MCTUYE BETUKU Opoj MOBpeaa YIHApHOT
HEpBa y PEerdju MOUTaKTHUIIC Ko/ 37 malyjeHara u30JI0BaHo U KO joil 22 maiujeHTa yapyxe-
HO ca TIOBpe/laMa MeIUjaJTHOT HepBa. [[pyra uctpaxxkuBama Takohe mokasyjy Behy ydectaniocT
MOBpea MeIMjaTHOT U yJIIHAPHOT HEepBa Y OJIHOCY Ha paJujaliHU HEepB, Kao IITO MOKa3yjy U
pe3yJITaTu OBE CTyHUje, 0K Ce OBpE/e paaujaIHOT HEPBa YECTO BE3Y]jy 3a MPeIoMe paMeHH-

ne (15, 93, 94, 256, 257).

05.02. Mopdoionmke KapaKTePUCTHKe, CEH30pPHE M MOTOPHYKE CIOCOOHOCTH

TropmbHUX EKCTPEMUTETA

05.02.1. MopdoJionike KapaKTePUCTHKE TOPHUX eKCTPEMHUTETA HAKOH MOBpejie
nepugepHuUx HepaBa

VYBeNUKO je Mo3HaTo Ja moBpee nepudepHux HepaBa ycies AeHepBalrje J0BOAE J10
atpoduje mummha Koje UCTH WHEPBUIIE AUCTATHO OJ] MecTa moBpene. Takohe je mo3Haro u
7a je MUIuhHa Maca y JUPEKTHO] BE3W ca MUITMNHOM CHJIOM UM CHaroM, OJJHOCHO ()YHKIIHO-
HATHUM KananuteTtoM (258). Atpoduja mumumha uma 3a mociaeauIly aHTPOIIOMETPHjCKe MPo-
MeHe. AHTPOIIOMETPHjCKEe TEXHUKE Cy Y JaHAIlbe BpeMe BeoMa pa3BHjeHe u goctynHe. Vcte
UAy OJ JEAHOCTAaBHUX M JIAKUX 3a yHoTpeOy, MOMyT Mepema o0uMa eKCTpEMHUTETa, METo/1a
3apyOJbeHEe KyIle M JIMCK METOJMa NOOWjeHUX MPEeKO Mepema O0MMa Ha BUINE TO3UIHja, U
Mepema 3allpeMHHE IIeJION eKCTPEeMUTETa WM H-EroBOT Jelia MOTalameM Yy HUIUHAAp ca
BOJIOM, I1a CBE /IO TECTOBA KOJU Cy T€XE JOCTYIHHU, Y OCHOBH 300I €eKOHOMCKHUX TPOIIKOBA
caMme orpeme, Kao U aJieKBaTHe 00yke KaapoBa. Heku oj THX TecToBa Cy WH(paLpBeHa ONTO-
enexTpuaHa BomyMeHoMetrpuja (eHr. Infrared Optoelectronic Volumetry), ToHOMETpHje KOXKE
(enr. Skin Tonometry), 6uoenexkTpuuna ummnenanna (exr. Bioelectrical Impedance), nBojHO-
SHepreTcKa arncopriuoMeTpuja ukc 3paka (enr. Dual-energy X-ray Absorptiometry — DXA
or DEXA), xomnjyrepuzoBana Tomorpacduja (ear. Computerized Tomography — CT), na gax
1 MarHeTHa pe3onania (exnr. Magnetic Resonance Imaging — MRI) u ynrpa 3Byk (eHr. ultra-
sound) (259-272). Benuku neo CKynux TECTOBA, MOPE]l EKOHOMCKUX U3JaTaka, Takohe nmajy
W HEIOCTaTaK y BUAY AYXKET BpeMeHa MOTPeOHOr 3a TeCTUpamke MUCIUTAHUKA, IITO MPEACTa-
BJbA BEJIMKH NMPOOJieM 3a OonHuIEe onTepeheHe orpoMHUM OpojeM MaiyjeHara y OJHOCY Ha
pacmoyIoKUBOCT mepcoHana u onpeme. Ca apyre crpaHe, Hajeehu Opoj TecToBa KOJU Cy Y
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IIPpUMCHHU, KaKO je,Z[HOCTaBHI/IX TakKoO U CO(I)I/ICTI/ILII/IpaHI/IX, O,Z[JII/IKYje BHCOKa IM0Yy3AaHOCT, CIIC-

I_[I/I(I)I/I‘{HOCT 1 CCH3UTHUBHOCT.

OHO ITO je y IPAaKTUIHOM pajy ca MalfjeHTUMa, TOTOTOBO Y yCTaHOBaMa pexalOuiu-
Taluje, HEOMXOAHO, JeCTe JTOBOJHHO Op3 METOJ KOjH Jaje Kako ¢u3ujaTpuma u pusnoTepare-
yTHMa TaKko U MaIMjeHTUMa jacHy CIIUKY O MOCTOjamy eBeHTyallHe aTpoduje u pasnuke mehy
eKCTPEMHUTETUMA, KA0 M CIHUKY O MPOTPECHjH, PETPECHUjU MM CTarHUpamy TOKOM Ipolieca
pexabunuranuje. [lopen BuzyenHe MHTPOCIEKITHjE, KOja c€ HE MOXKEe KBaHTH(UKOBATH, HAj-
JETHOCTaBHUJH METOJ, J0CTa JEHOCTABUjU M OP>KH OJ1 IPETXOAHO TOMEHYTHX, OUJI0 OH jel-
HOCTaBHO Mepeme 00MMa ONEepHUCaHOr eKCTpeMHuTeTa y ofpeheHuM Taukama u nopeheme ca
HMCTUM MepaMma y OJIHOCY Ha 3/IpaB €KCTPEMHUTET, Ca YUME C€ CJIaxXy U Japyru aytopu (267,
273). Metona mepema o0uMa y jeTHOM HUBOY CETMEHTa PYKe KOjH j€ M0/ YTUIIajeM JIeHepBa-
1Mje uMa 3a MaHy To mTo ce Behu oapas arpoduje Moke HaJla3UTH MPOKCUMATHO WU JHC-
TaJIHO OJ MepeHor HuBoa (260). OcuM Tora, EKCTpEMUTETH HEKAJl HUCY CUMETPUYHU, U KOPU-
mheme KOMTaHUX pernepa MoXe JOBECTH JI0 Ipellaka, 0K ca Jpyre CTpaHe cama Iiaka uma

M3paKEeHO UperyapHy GopMy Koja MOxke Takohe qoBecTH 10 rpemke (267, 273).

Mepeme BoJyMeHa JEJ0oBa €KCTPEMHUTETa, OJAHOCHO IIaKe, IIaKe W MOJUIaKTUIE U
1eJie pyKe 710 HUBOA aKcuJje, MOTalambeM y IIIMHAAD HalyHheH TeYHOIINy, U H3padyHaBa-
HBEM 3alpeMUHE MOMOhy ApXHMMEIOBOT 3aKOHA Takole MpenCcTaBiba jeJHOCTaBaH U Op3
METO/I, KOjH J€ Y3 TO U 3JIaTHH CTaHaap] y anTponometpuju (260, 265, 266, 273-275). Ilopen
MPETHOCTH KOj€ Cy y BEJIMKOj MEPU BE3aHE U 32 EKOHOMCKY MPHPOJy OBAaKBOT HAYMHA Mepe-
a BOJyMEHa, OH uMa u oxpehene Henocratke. Hegoctanu ce y Hajsehem cBojie Ha HEONXO/-
HOCT CBJIau€Ha MalyjeHara, oroToBo KOJ Mepermha BOJIyMEeHa Iieie pyKe W Ha MOTEHIIMjaTHe
XUTH]CHCKE HEJIOCTAaTKE KOJU CXOJHO TOME 3aXTE€Bajy MEHAE BOJIE, MPAKHE U CTEPUITUCAHE
armapaTtype HakOH CBAaKOr MAallMjeHTa, Takohje MpeTHnocTaBKa je Ja KoXka MNalHjeHaTa Mopa
6utu 31paBa 0e3 rIbUBUYHUX 000JbEH-a H/MITM OTBOPEHUX PAHHIIA, Ca YUME C€ CIAXy U IpyTU
ayropu (260, 272). Takohe je yciem onepaTHMBHHX paHa NaljeHTe Hemoryhe TecTmpaTu
TOKOM ojzpeheHor mocronepaTuBHOT mepuonaa (273). OcuMm HaBEeIEHOT, HEOIXOJHO je Ja
MaIMjeHTH CKUHY CaB HAaKHT, Kako ca noBpeheHe Tako u ca 31paBe pyke, 1a OM ce BOJTYMEHH
eKCTPEMHUTETa MOTJIM MPELU3HO U3MEPUTH Ha OCHOBY yera Ou ce OHJa OJpeluiie U pas3iiuke
mehy muma. Haxanoct, ckugame Oypme koa onpeheHor Opoja mamujeHara y oBOj CTyIUjU
Huje 6mno moryhe. HaBenenn u3Han cy um pasznosu 30or kojux cy 21 on 47 manujenara ca
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noBpegama OpaxujaiHor miekcyca, 12 ox 30 ca moBpenama HepaBa Haanaktuie u 21 ox 87

Ca noBpcaamMa HCpaBa IMOJJIAKTULIC onimn HUCKJBYYCHHU U3 OBOTI" ACJIa CTyI[I/Ije.

HcTtpaxxuBama Mokasyjy /a Mepeme oduma oapeleHor cerMeHTa eKCTpeMHTeTa Ha
BUIIIE HMBOAa oMmoryhaBa Ja ce METOJOM OKPH-EHE KYIMe W/WIM IUCK METOJO0M H3pauyHajy
BOJIYMEHU €KCTPEMHTETa MM HEKOT HeroBor nena. [loMeHyTe merone MOry mpeacTaBibaTH
aJIITepHATHBE y OJHOCY Ha METO]l MoTamnama pyke y TedHocT (260, 266). PamoBu mokasyjy
nobap koedwuijeHT kopenanuje, koju uae ox 0.93 mo gak 0.99, kon nopehema MeToaa OKp-
BEHE KyIle M JIUCK METOJa ca METOJIOM ToTamama pyke y Boay (260, 266, 276, 277). Kako
JlenToM0 ¥ KoayTOpH y CBOM pajJly HaBOJE, BUCOKA KOpeJalMja y MeTojama o3HauaBa Ja he
npoMeHe nhu y UCTOM MpaBlly NMPHJIMKOM IIPOMEHA y pe3ysiTaTuMa TecTupama. Mcru ayropw,
no3uBajyhu ce Ha Jpyre W3BOpe, HArjamaBajy Ja MIaK ¥ MOpe] BUCOKE KOpENaIfje MOXKe
MOCTOjaTH 3HaYajHa pasiauka u3Mmehy Meroma. OHM majbe HariamaBajy Aa je oJapehuBamem
JMMHTA ciaramba uzMel)y metoza (exr. Limits of Agreement), mokasaHo fa cy mMetoje u3pa-
YyHaBamba 3alpeMHUHE MPEKO Mepema 00MMa U M3pauyHaBama 3alpEeMHHE MOTANamkeM eKC-
TPEMHUTETA y BOAY TOY3/IaHe H J]a BHCOKO KOPEJIHPajy, alld M J]a ce He CIaXy jeJHa ca IPyroM
Te He Tpeba na Oyny kopuiheHe CyOCTUTYTHBHO y HCTOM UCTPaXKUBamky. AyTOpPH Kao TOTBP-

Iy HaBeJleHOT UTHpajy Behu 6poj panosa (226, 260, 266, 276).

VYrpkoc mOMEHYTOM BEIUKOM OpoOjy aJeKBaTHUX TECTOBA 3a €Ballyalld]y BOJIyMEHa
eKCTpEMHUTETa Kao W Trope MoMeHyTo] (u3nonomkoj Be3u usMmehy moBpene mepudepHux
HepaBa, MUullMhHe JeHepBalyje 1 MophoyHKIIMOHAIHOT cTaTyca MUIIUha U eKCTPEMHTETA,
IpeTparoM Hay4yHHUX 0a3a HUCY MpoHal)eHH pajioBU KOjH MPOyUYaBajy 0OMMe U BOJYMEHE eKC-
TPEeMHUTETA Ka0 MEpy OMOpaBKa MUIIMNHE Mace HaKOH MoBpena nepudepHux HepaBa. Mamu
Opoj paaoBa KOjU MPOydyaBajy MPOMEHE BOJIYMEHA IIaKe KOJ CHHIPOMAa KaprajaHOT KaHaja
jecte poHahen (278, 279). C npyre cTpaHe, BeIUKH Opoj paioBa KOHIICHTPUCAHUX Ha oOuMe
U BOJlyMEHE TOPIHUX EKCTPEMHUTETa 00jaBJbUBAH je U3 APYTHMX HAYYHHUX OOJIACTH, MOIYT JIUM-
domeHomaTHje KO/ TMalfjeHara OlepUCaHuX O] KaHIepa, y Hajaehem Opojy ciydajeBa KOJ
JK€HA HAKOH KaHIepa JO0jKe U aKCWJIapHE TUCEKIIMje W/ WK 3pavyHe Teparuje, 3aTUM U3 00J1a-
CTH pexabunuTalije HakoH MUIIMhHO-KOIITaHUX MOBpeia U Tako naibe (224, 260, 266, 280,

281).
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PCSy.]'ITaTI/I 0 MOp(bOJ'IOH_IKOM CTalkby CKCTPEMUTCTA naqueHaTa ca IoBpecaamMa IMepu-
(bepHI/IX HEpaea, C 063I/Ip0M Ha MPE3CHTOBAHU HEAOCTATAK paaoOBa U3 OBC O6J'IaCTI/I, ;[aje BCJIN-

KM 3Ha4aj Ipe/ICTaB/LEHUM TOJIalliMa Y OKBUPY OBE JUCEpTaIHje.

Kopumiheme aHaTOMCKHX JIOKalMja TPWIMKOM onpehrBama MO3WIMja 32 MEpPeHhE
oOMMa ¥ BOJYMEHAa [I€J0Ba TOPHUX EKCTPEMHUTETa MOKa3aHO j€ Kao J0CTa MOoy3lIaHHuje y
OJTHOCY Ha ymoTpeOy JIOKaIija Ha OCHOBY YAaJbEHOCTH O] BpxoBa mpctujy (273). Takobhe,
['jopym u capagHuIM y CBOM paiy, Koju ce 0aBu JIMMQpEIeMCKIM MPOMEHaMa KO/l IallijeHara
ONIEpPHCAaHUX O] KaHIIEpa JIOjKe, TOBOpE Jia je KOJ Mepema 0O0MMa METapCKOM IMaHTBHKOM
ciad HHMBO Cllarama yKOJIWKO TO paje JBa Wiu Buile ¢usnorepaneyrta (eHr. Low Level of
Agreement). Kako 0u ce Taj mpoOiem n3berao mMepeme CBUX MaludjeHaTa je 00aBJbEHO O]
CTpaHe jeaHe 0code, ayTopa OBE JOKTOPCKE JUCEPTAIlHje, KOJH MOCEAY]je BETUKO UCKYCTBO Y
aHTporoMeTpujckoM Mepewy (273). C 063upom Ha TakBe HaBoje [ jopyma u capagHuKa, UCTO

ce caBeTyje M 'y Oynyhum uctpaxuBambuMa Kao Uy KIMHUYKO] MIPAKCH.

Tabena 04.02-1, koja ce 0IHOCH Ha pa3jIMKe y BOJIyMEHUMA PyKE U BEHUX CEerMeHaTa
HAKOH MoBpeJe nepudepHux HepaBa MpeIcTaB/ba HEKe O] KIbYYHHUX pe3yJiTaTa OBOT CEIMEH-
Ta UCTpakuBama. M3 Tabene ce BUIU j1a, 6€3 003Mpa Ha HUBO OIMOpPaBKa KOjU MOXE Beoma
BapHpaTH, paszifKe y BOJIYMEHHUMA PyKe Cy CTATUCTHYKU 3HA4ajHE M HAKOH JYTOr IOCTONepa-
TUBHOT Tiepuoja. Hajapamatndyauje pa3iuke y OBOM HCTPaXMBamY Cy HAacTale HAaKOH MOBpe-
na OpaxHjaTHOT TJIEKCYca, KO KOJUX Cy CTaTHCTHYKHU 3Ha4ajHE pasiivke npoHaheHe y Boy-
MeHuMa Ha cBuM HuBouMa. Cnuka 04.02-2 moka3zyje JeBETHAeCTOTOJUINILET MallljeHTa ca
HEYCIEIIHUM OTMIOPABKOM HAKOH TOTAJHE Mapainu3e OpaxujaiHor Iuiekcyca. Y (yHKIHMOHAJ-
HOM CMHCITy OBOT' IMallMjeHTa OJUITMKOBAJIA jé CaMO MHHHMAllHa aHTEepOQIICKCHja y 3III00Y
pamena. Ha cnuuu ce jacHO BHie BEJIMKE pa3lIMKEe Y BOJYMEHHMMa Ha CBUM HuBouMa. OHO
IITO MOKe OUTH CY0jeKTHBHO 3ala)kamhe jeCTe MPUIMYHO pa3BHjeHa CYNIPOTHA CTpaHa KaKo Y
npeJesry paMeHor Iojaca, Tako M Leje pyKe, IITO Takohe MOXe MMaTH yTUIla) Ha U3MEpEHe

pasiuKe y BOIyMEHUMA, a jaBJba ce Kao MOPPOoPyHKIIMOHAITHA KOMIICH3aIlH]a.

IToBpesne HepaBa HaUIaKTUIE Kao M MOBpEZE HEpaBa IOJJIAKTHUIIE, KaKO McTa Tadena
nokasyje, Takohe cy JoBeje O CTATUCTHYKU 3HAYajHUX pa3jiMKa y BOJTYMEHHMA AUCTAIHO OJ
Mmecra nospeze. [loBpene HepaBa MOATAKTUIE, IOTOTOBO aKO Cy AMCTAIHE, Y MPAKCH 4ECTO
MOTY JIeJIOBAaTH Jla UMajy MOTIYH onopaBak MuiuhHor BoayMmena. Cnuke 04.02-1. u 04.02-3,
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NpuKa3yjy [Ba MalMjeHTa, jeJHOT ca JUCTAIHUM, a JPYror ca MPOKCHMAaJIHUM IOBperama
Me/IMjaTHOT HepBa y peruju noanaktune. O0a nanujeHTa onepucana cy 3 10 6 Mecely HaKOH
noBpesie, a Gororpaduje cy HauMBEHE BUIIEC rOJIMHA HAKOH HCTE, Y TIpBOM ciy4ajy 10, a 'y
IpyroM 7 TOJMHA HAKOH moBpese. M mopex Tora mTo Cy NaujeHTH MOKa3ald OJTHYaH MOTO-
PHYKH ONOPaBaK U OLEHY 4 OJHOCHO 3 MPHIIMKOM CEH30PHOT TeCTHPama, MaXXJbUBUM ITOCMa-
TpameM ¢ororpaduja, U Ayru HU3 roJMHA HAKOH OIlepanuja Koje Cy ypoJuie YCHEIIHUM
OMOPAaBKOM BHJHE Cy 30HE ca pasiukama y mMumuhnaoj xuneptpoduju. Ha cmmuum 04.02-1
BH3YEIHO ce MoceOHO M3/[Baja perrja TeHapa, 1ok Ha ciunu 04.01-3 u moanakTuia u maka y

LEJIMHU 0/1a]y YTUCAK Mamke MUIIKhHE Mace.

Ono mTo je mpoHal)eHO BOTYMHUHETPHjCKUM MEpEHEeM, KacHHje je caMo MOTBplHEeHO
MepemheM 00MMa eKCTPEMUTETa METapCKOM MaHT/buKoM, Tabena 04.02-2. Kao noxaran noaa-
TaK OBJE Ce M3/IBaja M pa3iiMKa y MUIIMhHO] Macu pameHa. Vcra ce y mpakTHYHOM CMHCIY
MO’Ke BUeTH Ha Beh komeHTapucHaoj cauiu 04.02-2, Ha K0joj je BUJHA U3pa3uTa pa3iuKa y
Macu m. supraspinatus n m. deltoideus n3mel)y 3npaBe u mospehene crpane. [lopen momeny-
TUX JIOLWIO je U N0 aTtpoduje apyrux mumuha pamenor nojaca. Jlo nenepBanuje Muuinha
paMeHoT Tojaca, TOCeOHO JI0 JeHEpBAIlMje IBa MOMEHYTa MUIITIMNA 101431 MPUINKOM TIOBpPE-
na n. suprascapularisa v n. axilarisa Wi TPUIKKOM TOBpeJa CTPyKTypa Koje oMmoryhasajy
BUX0BO (popmupame. Kako oBH HEpBU HACTajy U3 TOPHUX KOPEHOBA OpaxHjaHOT IJIEKCyca,
jacHa je cTaTHCTHUYKa pasiuka npukazana y tademu 04.02-2, ¢ 003upoM 1a Cy CBH OCHM je-
HOT TIAIIMj€HTa OBE CTYHj€ UMAJIH WM TOPHY WIM TOTAJIHY Mapaanu3y OpaxujaHOT IIEKCY-

ca.

JlenepBanujoM Mumuha aonasud 10 (GU3MOIOMKHX W MOP(OJIOMIKMX TpPOMEHa
muMa. Mopdosoiike mpoMeHe y BUly MUITMhHE Mace MHANPEKTHO MEPEHE aHTPOTIOMETPH]-
CKUM TeXHHKama, pukazane cy tadenama 04.02-1 u 04.02-2, kao u caukama 04.02-1, 04.02-
2, u 04.02-3. [Ipernen HEemwTO CTapUjUX PagoBa U3 OBHX 0O1acTH M3BpIIWIM cy ['yT™MaH u
3eneHa y CBOM HCTpakuBamy myOiaukoBaHoM 1962. roguae. OcuM HUX, HOBHjE MPETIICIHO
HCTpakuBame MyOIuKOBaHO je of ctpaHe biayBa u capamnuka (258, 282). Ayropu ce rexe-
paJHO claxy Jia je omaaame MHUIIMhHe Mace HajOp:ke oaMax HakoH noBpene. [Ipema ucrpa-
KUBAKbUMa CIPOBEACHUM Ha TJI0IapuMa OHO MOXke u3HocuTu U 50% y mpBe aBe Helelbe, 10K

ce KacHuje Op3uHa omajama MUIIMHE Mace cMamyje.
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CnospHH (pakTOpH MOMYT TEMIepaType MOTY YTHIATH Ha IPOMEHY BOJlyMeHa. Y OBOj
CTYAMjU je TO CIPEUYEHO TeCTUPAEM MallfjeHara Mpu coOHOj TeMIIEpaTypH U MpH TeMIepa-
TypH BoJie o1 22° 1o 27° C, mto ce Hana3mino y okBupuma oj1 20° 1o 32° C y unjem pactony
HE JI0J1a3¥ J0 CTATHCTUYKH 3HAYajHUX MPOMEHA BOJIYMEHA €KCTPEMHTETA, KaKO CY IOKa3ajH

bonang u Amnamc (230).

Yupkoc 3Hauajy M0OUjeHUX pe3ylTara, jelaH o] TJIABHUX mpobiema je MTO je HUBO
mumnhHe aTpoduje 3ampaBo HMHIAWPEKTHO MepeH. Haume, Ha pesynrate mepema oOuMa
AHTPOIIOMETPHUJCKOM TAaHTJBMKOM Ka0 W BOJYMEHAa IOTAlakeM PYKEe y TEYHOCT MOpen
MUIMIHhHOT BOJMyMEHA YTUYY M APYTH KOMIIO3UTH TOPHHUX €KCTPEMUTETa, Ha MPBOM MECTY
KOJIMYMHA MAacCHOT TKMBA U BOJIyMEH KOCTH]y. IIpeTxo/iHa ucTpakuBama, U3 Ipyrux HayqHUX
o0JacTu, TOKa3yjy Jla ca MopacToM Mace pyke ycien Jmmdoenema jaoiaszu 10 Beher mexa-
HU4Kor onTepehema mro u3mel)y ocrajgor TOBOAM U IO MOpacTa BOJyMeHa KocThjy (264).
AHaJIOTHO OBOME II0CTaBJba C€ MHUTAKE 0 MOryheM cMamermy BOIyMEHa KOCTH]y KOJA TeCTH-
paHMX TMalUjeHaTa OBOT HCTPaKMBama YCIEI Mamer MeXaHHWYKor omnrepehema HacTajior
MUIIMNHOM JIGHEPBAllMjOM M KOHCEKBEHTHO MamkOM MacoM M BOIyMeHOM pyke. Ca musbem
MpeBa3WIaKekha OBUX Mpernpeka Oyayha ucrpaxuBama Tpeba a Oyay ycMepeHa U Ha eBaly-
aljy eKCTpeMuTeTa HeKoM oJ] coducTunmpannx Texauka nomyT DXA u CT. OBe TeXHHKE
oMoryhyjy mMepeme BOJlyMEHa pazIHUMTHX TKHBA YHYTap €KCTpEMHTETa, a IOoKasaje Cy U
n00py Kopemamujy ca MepemheM BOJTyMEHa IoTalameM pyke y TeuHoct (264, 269-271, 273,
283). Pesynaratn 6m OMin O BENHMKOT KJIMHHYKOT 3HaYaja, ¢ 003UpoOM Ja OM ykazaiau Ha
eeKTe pa3IMUUTHX THUIIOBA/yCIOBa JicUueHha KOJI MallijeHaTa ca pa3IMuuTHM HUBOUMA TEKH-
He/IoKaluje HepBHUX NoBpena. Takole, mpeornepaTuBHa U MOCTONEpPATUBHA €Ballyaluja Ou
Jana Tpernu3Huje MoJaTKe, Kao W mocromneparuBHO npaheme Hamperka. Ca npyre crpase,
pelOBHA KJIIMHUYKA €Bajlyalldja TalujeHaTa OBUM METOAaMa, Iopell eKOHOMCKUX H3J/1aTaka,
MOCTaBJba U €TUYKY Oapujepy, NOCEOHO Kaja Cy Y MUTamky TEIIKO MOBpeheHH manujeHTn Koa
KOjUX C€ HEe 0YeKyje HUKAKaB OIMOpPaBaK UJIH je OH O] 3aHEMapJHUBOT (P)YHKIIMOHAIHOT 3HAaYa-
ja. U3 Tux pasnora 6u mcrte Bumie Tpebdaie aa ce 3a1pKe Ha HAyYHO-HCTPAKUBAYKOM HUBOY,
a ca zpyre ctpaHe ynoTpeOy Oa3swyHMX aHTPOIMOMETPHJCKMX Mepema momohy aHTpormome-
TpHUjCKE MAHTJ/bUKE U BOIYMEHOMETpHje TpeOa oXpaOpUTH Y KIMHUYKO] MPaKCH, MOCEOHO Y

LEHTPUMA 32 pexaOuInuTaIujy.
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05.02.2. CeH3opHe cMOCOOHOCTH TOPHUX EKCTPEMHTETAa HAKOH NMOBpeaa Nnepu-
(pepHux Hepasa

Cen3opHe CHOCOOHOCTH YOBEKa, MOTOTOBO CEH30pHE CHOCOOHOCTH IIAaKe, WIrpajy

eceHMjanny GyHKIH]y TokoM BehnHe cBakogHeBHUX paamu. OMoryhaBajy Ham Ja OCETUMO

00JIMK, TEKCTYpY, HHTEH3UTET MPUTUCKA, 3aTUM TeMIIepaTypy MpeAMeTa ca KOjUM PyKyjeMo

U Tako Jasbe. Mcre cy Takole BeoMa OMTHE M MPUIMKOM KOMYHHKAIMje ca JbYJUMa, Y BHIY

Mel)ycoOHOT (PM3MYKOT KOHTAaKTa, Ka0 U IMPUIMKOM pa3MeHe eMOlIHja.

05.02.2.1. Semmes-Weinstein MOHO(pUIAMEHT TeCT

3a eBaslyalMjy CEH30pHUX CIOCOOHOCTH IIaKe IMOCTOJU BEIMKH OpOj MPAKTUYHHUX
TECTOBA, OJ] KOJUX MHOTU MMajy oApeheHe HelocTaTke, Hajuenihe y BUay mpooiemMa KOHTPO-
ne cwiie u Bubpanuje goaupa. C apyre crpaHe, jenan o Hajuenhe mpuMEemHUBAHUX TECTOBA,
KaKO y UCTPaXKMBamkUMa TaKO M 'y KIMHUYKO] IPAKCH, KOJ KOT je MpoOiieM KOHTpoJie BUOpa-
1[je BPJO jeAHOCTaBHO pellIeH, jecte Semmes-Weinstein moHopumameHt Ttect (284-286).
Moxe ce pehu ma ucTopuja OBOr MHCTpYMEHTa AaTupa jour ¢ Kpaja 19. Beka, kajga je BOH
®dpej KOPUCTHO KOCKE JIJIaKe MPHIMKOM TecTupama noaupa (287), na Ou Tek HaKOH capaj-
B¢ 1 u3MeHa Koje cy u3Benu [lozepun Cemec u Cugnu BajHmraja, 6o HanpaBJbeH HHCTPY-
MEHT KOjH je U jaHac y ynoTpeou (288, 289). Semmes-Weinstein MOHO(UIAMEHT TeCT, je
M3y3€3HO MPaKTUYaH, HE 3aXTeBa IIYHO BpeMeHa, 0€30071aH je, EKOHOMCKH UCILIATHB M 00jeK-
THUBAH a caMma araparypa KOjoM Ce€ BPIIU TECTUPAE j€ TOJIUKO MPAKTHYHA Ja YECTO MOXKE
cratu y Behu gerr. OBUM TECTOM MOJXKE Ce IETEKTOBATH IIUPOK CIEKTap AeduIuTeTa J0aupa,
oJ 6iaro ocinabJibeHe CIIOCOOHOCTH JI0 TIOTIYHE aHecTe3uje. [IpeTxoaHa CTpakuBama MmoKa-
3yjy na tectupame Semmes-Weinstein MOHOQWIAMEHT TECTOM Jaje pe3yiTare ca MajiM
CTaHIApAHUM JeBHjalHjaMa U KOJ IMOHOBJbEHUX MEpEema, MITO Takohe YUHH HETOBY Npe-
HOCT y OJHOCY Ha MHOT€ JIpyre WHCTpyMEeHTe. TecT je MOBOJFHO CEH3UTHBAH IPH MOHHTO-
punry ¢ynkuuje nepudepunux Hepasa (284, 286). Hopmanan mpar apaxu Joaupa 4OBeKa,
cpenme Bpennoctu on 0.068 g, onpehen je ox crpane BajHiitajHa, Koju je oapeauo Ja Haj-
JIOHCKa Tpauulla 3a TeCTUpamE, Aa OU MpousBesa Ty cuily, Tpeba Outu npeuynuka 0.127 mm
(0.005 in) m 38 mm nyxune. Mako npema tBpamama ben-Kporcke (Bell-Krotoski) u koayTo-
pa BehuwHa maHammkuX npou3Bohada wma Bapujanuje oxactynama oa 5-10% y mpedHuky

(284).
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Nwmajyhu y Bugy na je mocrojano Buiie 3a0yHa u HejacHoha oko Semmes-Weinstein
MOHO(MIIAMEHT TeCTa Koje ¢y ce, 6e3 0031upa Ha U3y3eTHY MOMYIapHOCT U MOY3/AaHOCT, IPO-
BJIAUWJIC YaK U KpO3 YTHUIlajHy JuTeparypy. [lororoBo 3a0yHe Be3aHe 3a 03HaKe MOHO]HIIa-
MeHaTa, KOjUX j€ Y OBOM HCTpPaKHMBamWmy 5, U TO MOHO(MIaMEHTH ca o3Hakama 2.83, 3.61,
4.31, 4.60 u 6.65, a moxxe nx umatu 4yak 20. Ha no3us ben-Kporcke, np Cuaau Bajumraju
(enr. Sidney Weinstein) je y CBOM pajy a0 OArOBOpe HAa MHOTa MUTama moBoAoM S50 roguHa

ynotpebe oBor TecTa (288).

Y nomenytom pany [p BajHiiraja roBopu 1a cy myT Ka HacTaHKy Semmes-Weinstein
MOHO(MJIAMEHT TecTa OWIM 3ampaBo HeIOCTalM Ha ompeMmu, nonyt Hardy-Wolff-Goodell
uH}palpBeHe Jamne, Koja je y To BpeMme Omna kopuirheHa 3a UCTpakuBame rpara Oona.
[Topen oBe, np Bajumraja roBopu na je Tamamima onpeMa oMoryhaBana OTKpHUBame Iepe-
OpaiiHe HeollIla3Me TeK BEIMYMHE jaOyKe, 0K je OH y3 MoMoh cBoje ompeme, Mel)y kojuma je
u Semmes-Weinstein MOHOQUIAMEHT TECT, UCTY BPJIO YECTO JIETEKTOBAO KaJa j€ BEIMYUHE
cycama, HanoMumbyhu mpu TOME M 3Hau4aj paHe AMjarHOCTHKE. Y OBOM pany ap BajHmraju
Takoh)e HaBOJM Jia je KOKa JIMIla HajOCETJbMBHja HA MPUTHCAK, 3aTUM KOXKa Tpyma Ia KoxKa
miake. Hajmame oceTsbiBa je KoKa JOBUX eKCTpeMuTeTa. Pe3ynraTu Ko MyIikapana u keHa
cy cnuuHu. HaBoau M 5a cy poCTpaiHU JIEIOBU Tejla T€HEpaTHO OCETJbUBUJU Ha TOJIUP Y
OJTHOCY Ha KayJajHe, Kao M J1a Cy MeJHjajiHe 30He Tella OCET/bUBHje Y OJTHOCY Ha JlaTepasHe.
I'oBopehu Ha Temy pa3nmka y criaTHjaTHUM TeCTUpambuMa JOAUpa U TeCTUPAakUMa CEH30pHE
CIIOCOOHOCTH KOX€E Ha MPUTHCAK 00jalimaBa 1a sensory homunculus area mpencTaBba yKy-
Hy TOBpPUIMHY KOPTHKAJTHOT TKHMBa Koja Tpolecyupa uHbopMmaiije oapeheHor nena Tena
OJTHOCHO Y OBOM CJIy4ajy MOBpIIHMHE KOXeE, U J1a BUCOKO KOpeJHpa ca ClaTHjaJIHUM Mepama,
anu He u ca nputuckoM! Tume Harnamasajyhu eceHIMjanHy yliory Mo3ra Haj nepudepHuM
HEpBUMa MPUIMKOM CIIaTUjAJTHUX TeCcTUpama. Ha kpajy, np BajHiiraja numre o oHoMe mTo je
O]l BEJIMKOT 3Hauaja KaKo 3a OBY AMCEpTAIlM]y TaKO U 3a CBE KOjU ce OaBe mpoOIeMaTHKOM
noBpeje nepudepHux HepaBa U OCETJHUBOCTU HA JOAMP, & TO j& 3HAYCHE 03HAKa Ha MOHO(DHU-
namentuma. O3nake 2.83, 3.61, 4.31, 4.60 u 6.65 Ha MoHO(HUIAMEHTHUMA, KOjU Cy KopHiihe-
HU Y OBOj JUCEPTAIMjU HE O3HA4YaBajy rpamMaxy Beh o3HauaBajy jorapuram CUiie U3pakeH y
JeceTuM nenoBuMa mMuurpama. OBo je Y4MEEHO U3 MPOCTOTr pasziora mTo je omoryhasano
JlaJby JKEJbeHY CTATHUCTUUKY OOpajy MojaTaka, a 3aJpXajio ce U J0 JaHAIIbHX JaHa IMpH

O3HayYaBamky MOHO(UIaAMEHaTa y BbUX0BOj MPOU3BOAKHU (288).
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Cmuka 05.02-1: ,,Semmes-Weinstein” MoHO(wMIa-
MEHT TECT

(Dororpaduje uUcTpakuBaukor THMa Tpod. Ip

Pacynuha, ayrop dotorpaduja Baamumup Ily3o-
3 a0 sweilbyg  PAALOE  G¥9LEL Buh)

3 0 sweIB0Z  PALEY  6YOLT)

12-1650  456level 4.0 grams force [{]
(€

12-1643 2.83 level 0.07 grams force

121659  6.65 level 300 grams force CE

3a pa3nuky on BajumrajHa ben-Kporcka TBpam ma cy keHe 0Jiaro oceTJbHUBHjE Ha
JOJTAP, a Ca CBOJUM TIPETXOJHUKOM C€ ClIaXKe Jla c€ MOHO(MIaMeHT 2.83 MO)Ke KOPUCTUTH 3a
TECTUPakEe HOPMAJTHE OCETJHUBOCTH Ha JAOJUP Ha LIEJIOM Tely, U3Yy3€B Ha IUIAHTApPHO] CTPaHU
cronaina (284). Ilopen Bajumrajua u ben-Kporcke u npyru ayropu ce cinaxy Ja je MOHOGH-
nameHT 2.83 mobap mHauKatop HopMmanHor momupa (284, 290, 291). Kako je xox TecroBa
KOJU Cy caapaiu BeIuKu Opoj MOHO(MIaMeHaTa AOJA3WJIO J0 MpeKianama cujia KOjoM
MOHO(UIAMEHTH JIeyjy Ha KOXKY MPHJIUKOM MPUTHCKA, CBE BUIIIE CY Y TOTPEOU KUTOBH ca 5

10 7 MoHO(HUIaMEHTHUX Tpauuia (286).

Kox manumjenara TecTupaHuX y OKBHPY HCTpPaKMBamba OBE JOKTOPCKE TUCEpTallyje,
CBH KOJH Cy WMalld TOBpelie OpaxHjalHOT IJICKCyca MOTJIM Cy 3/IpaBOM PYKOM Ja OCeTe
MoHodmnament 2.83. C apyre cTpaHe, of MalyjeHaTa Koju cy UMajH MOBpejie HepaBa pyKe
JTUCTAITHO OJI aKCWIIe, JIBOje FHHUX je UMayo OJaro ociabJbeHy CIOCOOHOCT Joaupa 3/paBe
pyKe Ha HOJpy4jy MeIujalHo-yIHapHe AepMaTome. JenaH manujeHT je 6uo crnocobaH 1a oce-
TH MOHOQmIaMeHT 3.61 Ha moapydYjy MeAMjajHe IepMaToMe, JOK je OPYTH OCETHO HCTH
MoOHO(UIAMEHT Ha MOAPYYjy yiHapHe Aepmatome. llopen mux, jomr 8 ox 117 manujenara
HUje YCIeNIo J]a OCeTH Joaup MoHodmIaMmeHTa 2.83 Ha moApyYjy TIie je TeCTUpaHa CEH30pHA
crocoOHOCT paaujasiHOT HepBa. OBO je y OKBHpY pesyiTarta mpukazaHo cimkom 04.02-4.
Hujenan on oBUX manujeHTa HEMa MCTOPH]Y HEYPOJOMIKMX 000JbeHa. Pesynraru ce ciaxy

ca oHUM IuTO cy ny6snukoBanu ben-Kporcka u koayropu, na mojefuHH 3ApaBU HalUjeHTH,
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WK 31paBU CKCTPCMHUTCTHU HOjC,Z[I/IHI/IX HaI_[I/IjeHaTa, nnak Hehe ouru Y CTalky Aa 0CCTC MOHO-

¢unamenrt 2.83 (284).

05.02.2.2. CeHn30pHe cIOCOOHOCTH HIAKE HAKOH MOBpea OpaxujaiHor IJIeKcyca

Kao u y Beh my0mkoBaHO] TUTEpaATYpH, U y OBOj AMCEPTAILMjH Cy TIOBpee Opaxuja-
HOT TUIeKCcyca Ipy0o mojie/beHe Ha TOTaIHY, TOPHY U 10Ky Mapaliuiy U 3aBUCE 0]l KOHKPETHO
noBpel)eHrX HEPBHUX KOPEHOBA WIH APYTUX CTPYKTypa OpaxujamHor tiekcyca (239). [lok cy
JepMaToOMe TOPHUX CKCTPEMHUTETA, Kao U APYTHX JISJIOBA Tejla, 03HAYCHEe Ha OCHOBY HEPBHHX
KOpeHOBa Koju omoryhaBajy mUXOBY HHepBalujy. Mako noaena Ha TOTalHy, TOPHY U JIOBY
napanu3y MOXe MMaTd MyHO BapHjaluja W MOJIMNOJeNa, 3aApkKao caM ce Ha HO0j C KEeJbOM
J0CTaBJbamba IJIaBHE MOPYKe YOKBUPEHE HUJBEBUMA M 33/1allMMa OBE JIOKTOPCKE JUCEpTaIlH]je

U ca XeJbOM M30eraBama BEIUKOr Opoja CyBUIIHUX I10JIaTaKa.

05.02.2.3. Toraana napajausa

VY nperxonHOM Jieny Koje je oOpahuBano enuaeMHoNIONKe KapaKTEPUCTHKE, IETaJbHO
Cy ONHMCAHU €THOJOMIKH (PaKTOPH KOJHU Cy JOBEIH JI0 MOBpeaa OpaxujaiHOT IJIEKCyca Malu-
jeHaTa yKJbyUeHUX y cTyanjy. Behuny Tux ernonomkux ¢aktopa OIUKYjy €HEpryja BHCO-
KOT' MHTEH3UTETa OJIHOCHO JIEJCTBO jaKUX CHJIa Kao MexaHM3ama nospeze. HajsepoBaTHuje je
U3 TOT pasjiora BHILE OJ] TOJOBHMHE HAIIMX NalujeHaTa OMIo ca TOTaTHOM Mapaln3oM Opaxu-
jamHor 1uiekcyca, wux 25 (53.19%), rpadux 04.01-2. YV nurepaTypu ce MOMUEE 1a U KOJ
OBaKBUX TaIlMjeHaTa, KOjU Cy HWHHUIIMJATHO IUjarHOCTMKOBAHU Ca TOTAJHOM IapajM3oM,
Moxke johu 1o onpeheHor, Hajuenrthe MHHUMAJIHOT, CIIOHTAHOT WJIA MOCTONEPATUBHOT OIIO0-
paBKa CcrocoOHOCTH JOAMpa IIaKe, OJHOCHO J1a UCTe, MaKap Ha MUHUMAJTHOM HHUBOY MOTY
outn cauyBaHe (292). [ToceOHO yKOIMKO MPWIMKOM TOBPEIE HHje AOINUIO JO MOTIYHOT TIpe-
KHJ/Ia HEPBHUX CTPYKTypa Ha cBuM HuBomMa oA C5 mo Thl. V3 To je moryhe u na cy u npu-
JMKOM TPEONEePaTUBHUX TECTHpama CauyyBaHE HEKE MUHHMAJIHE MOTOPUYKE M CEH30pHE
¢dyukuuje (239). CanuHo HaBoaM U AJIHO y CBOM pany u3 1995. rogune y umjem y30pKy je
om0 64% manujeHara ca TOTATHOM Mapajii30M M aBYJI3HMjOM JIOKHUX KOPEHOBa OpaxujamHor
ieKcyca. Y pesyiaTaTuMa CBOT pajia OH IpHKaszyje Jia je A0 HEKHX CEH30pHUX MOoOOoJbINama
Ha HUBOY IIAKE W MOJUIAKTHUIIE UITAK JIOILIO, HAKAIOCT He najyhu nmperusHe nojaatke o Opojy
nalyjeHaTa 1 HUBOMMAa CEH30PHOI OINOpaBKa, MAKO j€ ONOopaBaK MOTOPHYKUX (yHKIHMja
neTasbHO omucao (243). Y Hamioj ctyauju To HUje Ouo cimydaj. CBe Hallle Halle TalHjeHTe ca
TOTAJTHOM TMapajin3oM OpaxHjaJlHOT IUIEKCyCa OJJIMKOBAJIa je TIOTIIyHAa aHeCcTe3Wja IIake,
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oIHOCHO HeMoryhHocT ocehaja MmoHoduaamenTa 6.65 u 3 1o 14 roauHa HakoH omepariyje,
tabena 04.02-3. OBaj mepuoa je JIOBOJbAH Jia c€ BUAE MOTIYHH PE3YJITATH JIeUeHa, KaKo
XHPYPIIKOT TpETMaHa Tako W pexadbwnuranuje. Mcro HaBone u beprenu u octamu y cBoM
pany, Koju mpuToM pasiukyjy napanuszy C5-Thl u ToranHy nmapanuzy. Y BUXOBOM pany y
MIPBOj TPy Cy OWUJTK TAIlMjeHTH, KOJH CY W MIPEONEepaTUBHO UMaJIM cadyBaHe Heke PyHKIHje,
JIOK je rpyIy HalujeHaTa ca TOTaJHOM Iapaln3oM, Kao U y CTyAUjU OBE TOKTOPCKe JucepTa-

1IMje, OJUTMKOBAO je ceH30pHH nedunut (239).

V3 pedepucany nurepatypy, y K0joj ce€ HaBOAM oApeheHr HMBO CIIOHTaHOI OIOpaBKa
CEH30pPHUX CIIOCOOHOCTH Ilake, BehuHa Apyrux pedepeHuu je carjlacHa ca OHUM IITO je U
pe3yaTar oBe quceptanuje. Koa roramne napanuse OpaxujaqHor mIeKcyca, 10 ONopaBKa CeH-
30pHHX CIIOCOOHOCTH IlIake Hajuemrhe He J0J1a3U, UM j€ TO BEOMa PETKO U Ha MUHUMAIHOM
HuBOy (36, 239, 293-295). Kako XTyT HaBOaM y CBOM pajy, MOCJI€ HEPBHE pemapaiuje, a
ycnen missmatching-a akCOHa BPJIO YECTO JOJda3d M JI0 MOTPEIIHe JIOKAIW3aluje A0Aupa

(36).

05.02.2.4. T'opma napanusa

VY cryaujy je Ouo ykibydeH 21 manujeHt ca TopskOM Mapajan3oM OpaxujaiHor MIeKcy-
ca, mTo je odyxmarano noBpeae HuBoa C5, C5-C6 u C5-C7. Tectupame make Semmens-
Weinstein MoHO(UIaMEHT TECTOM OBMX IMallMjeHaTa IOKa3ajJ0 j€ CTAaTUCTHUYKH 3HA4ajHO
6osbe pesynrare (p < 0.001) y omHOCY Ha ManKjeHTe ca TOTAITHOM Tapai30M, IITO Ce JIAKO
Moke 00jacHUTH OpojeM cauyBaHMX HEPBHUX CTpYyKTypa koje uay oj C6-Thl no C8-Thl.
JletasbaH mpUKa3 pe3ynraTa KOJ OBUX MalMjeHaTa mpejacTaBibeH je y tabenu 04.02-3 mormna-
BJba 04.02. U3 me ce BUAM Aa 3370BOJbaBajyhe CEH30pHE CIIOCOOHOCTH, OJJHOCHO CITOCOOHO-
ctu na ocete moHopunamente 4.31, 3.61 u 2.83 u Tume Oyay onemeHu ca 3, 4 U 5 HUBOOM
CEH30pHOT oropaBka nMa uyak 17 ox 21 maumjenara, ogHocHo mux 80.96%, ok Bpio nodap
U oJuTMYaH onopaBak uMa 8 on 21 manujenra, ogHocHO wmux 38.1%. Mako mpema yobuuaje-
HUM HOpMaTHBUMa NpwinkoM noBpena C5—C7 HepBHUX KOPEHOBA MOJPYYje KOje WHEPBHUIIE
MeJIMjaTHu HEepB Ou Tpebasio OMTH aHECTE3UPAHO, Y JINTEPATypHU C€ IIOMUIbE CauyBaHa CeH3a-
1[Mja 1aKke ¥ HAaKOH MoBpena HepBHUX KopeHoBa C5-C8 (239, 296). Pesynratu oBe nucepra-
1I1je KOMIapaOUIIHU Cy ca OHMM HITO je Beh mpuka3aHo y nuteparypu. beprenu y cBom pany,
objaBsberoM 201 1. ronuHe, Kaxe J1a je y rpynu mamnujenara ca mopeaama C5—C6, 20 ox mwux
24 mokazajio HOpMaJIHy CeH3aIujy, 1ok je y rpynu C5—C7, mux 8, Ouna cMameHa ceH3aluja
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y CBUM IIpcTuMa a noceOHo y naniy. IIpoTekTuBHa ceH3anMja Ko nanyjeHara ca noppejaama
Ha HUBOYy C5—C7 6una je cauyBaHa Koj cBuX 8 nmanujeHata (239). Pesynratu oBe aucepraiu-
j€ Cy CIMYHU U MO0 MHUTamYy MallijeHara ca cauyBaHOM IMPOTEKTHBHOM CeH3auujoM. Mako je y
UCTO] OUI0 2 malujeHTa ca aHecTe3WjoM JepMaToMe KOjy MHEpBHILE MeIWjaTHH HEpB U 2
NalMjeHTa Koju Cy Ha TeCTUpamwy MOoKa3aJIn Mepleniujy JyOOKOor NpUTUCKA Ha MOApYyYjuMa
JepMaToMa MeAMjaJHOT U paJujaTHOr HepBa, Tpeba pehu 1a je y UCTpaXHMBAuYKOM IPOJEKTY
OBE JOKTOPCKe AucepTaryje Omio 2.6 myTa BUIIe MaIMjeHaTa ca TOPHOM IMapanu30oM Opaxu-
JaITHOT TIIEKCyca y OJHOCY Ha ctyaujy beprenuja u capamnuka, ogHocHO 21 mpema 8 (239).
bepman u koaytopu ox cBojux 14 mammjeHara ca mopenama Ha HuBomMa o C5 mo C8, kox
BUX 6 Moka3zyjy oapel)eHr HMBO CEH30pHOT ONOpaBKa Koju ce jaBuo HakoH 309 no 597 nana

(297).

Kox naunujenara ca ropmsoM napaiau3oM OpaxujaHOr IUIeKcyca CTaTUCTHUYKU 3HAuaj-
HO OoJbe pesyaTare TecTUpamweM Semmens-Weinstein MOHO(QUIAMEHT TECTOM HMAlU CY
nanujeHTy Miaahu ox 25 roarHa y 0JHOCY Ha ManyjeHTe cTapyuje oa 35 roauHa. Y rpynu mia-
hux manujeHara 6Mo U MalMjeHT KOjU je y BpeMe MoBpeJie uMao HemyHux 7 meceuu. Mcru je

Ha CCH30pHOM TCCTHUpAbY ITOKA3da0 OAJIMYaH OIIOpaBaK.

05.02.2.5. /lowa mapanusa

Kao mro ce Bumu y Tabenu 04.02-3 y oBy CTyaujy je OMO YKJbyUeH CaMo jeliaH Mallu-
JEHT ca JIOKOM IMapajnu3oM OpaxujaHor TUIeKCyca, KOJU je MoKa3ao aHeCTe3U]y Ha MOAPYyY]jy
pedepeHTHE AepmaTome yiIHapHOT HepBa. Mako je y ctyauju beprenuja u octanux HaBeACHO
7la je jeqaH OJ YeTHpH IMalMjeHTa ca JOHOM Mapajn3oM OpaxHjajaHOr IJIEKCyca UMao HOp-
MaJIHy CEH3aljy IlaKke, NCTpaKMBamba Cy YIJIaBHOM carjiacHa Jia JI0 OIOpaBKa CEH3alluje
I1aKe, MPUIMKOM MOBpE/Ia TUCTATHIUX KOPEHOBA OpaxHjaHOT TUIEKCyca, YTIIaBHOM HE JIoJia-

3u (239, 298, 299).

05.02.2.6. IloBpene OpaxmjajHOT IUIeKcyca HoBopoheHuaau

[Toce6HO MecTO y nHUTEepaTypH Koja ce OaBW moBpeAama nepudepHUX HepaBa 3ay3u-
Majy mopohajHe OJHOCHO aKylIepcKe MOBpeAe OpaxujalHOr MIIeKcyca KoJ HOBopoheHuanu
(299, 300). Y nmornaBsby KoOje je ONMHUCUBAIO €MHJIEMHOJOIIKE KapaKTepUCTUKE MallijeHaTa,
tabena 04.01-1 u rpaduk 04.01-1 mokasyjy na je y3pact narujeHara ca noppegaama opaxujai-
HOT Tuiekcyca Bapupao oa 0 mo 59 rogmna. Hamme, y cTynujy oBe OKTOPCKE auCEpTaIje
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YKJbYUYEH je W jellaH MalMjeHT KOju MPHJIMKOM IOBpeae OpaxujaHOr IUIeKCcyca HUje MMao
NYHUX TOJUHY JaHa, ajld Ce Y OBOM CIIydajy HE paJy O aKyIIepcKoj MOBpeAH OpaxujasHor
wiekcyca. [ToBpena oBor nmanujeHTa je HacTaua NPHINKOM IOBJIaUYeHha 32 PyKy TOKOM Bahema

W3 KOJINIIA, KaJIa j€ MalijeHT UMAa0 HEeMyHUX 7 MECEIIH.

Cen3opHH onopaBak HOBOpoOleHYaIU je YecTO TakaB Ja HaJMallyje OnopaBak MOTO-
puukux Qynkmuja. [Topen Tora, HEIBOCMUCIEHO je TIOKAa3aHO Jla XUPYPUIKH TPETMaH HAKOH
aKyIepCKUX TMOBpeaa OpaxHjaHOT TUIEKCyca JOBOJAM JO CEH30PHOT OIMOpaBKa IaKe, IITO
HUje ciydaj ko oxpaciux (36, 245). Mako y ucnmuTHBAaHOM Yy30pKYy OBE JHMCEpTaldje Hema
aKyIIepCKUX TpayMa OpaxujaiqHor IUIEKCyca, ’hUMa je MocBeheHa maxkmkba U3 pasiora MITo ce
(YHKIMOHATHE MCXOJ KOJI HOBOpOheHUYau TocTa pa3iiuKyje y OJHOCY Ha ojpacie, a KoMma-
paTHBaH je ca OmopaBKOM MoMeHyTor Hajmiaher mamnujeHata. Hapakac y ceom pany u3 1987.
TOJIMHE BpIIM KaTEropu3amnujy MoBpeAa OpaxHjaJiHOT IUIeKCyca HOBOpoheHdanu, aajyhu
JacHO 10 3Hama J1a je CTeNeH TeXUHE MOBpeie, OJHOCHO Opoj nmoBpeheHux cTpykrypa opaxu-
jamHOT TUIeKCyca, KibyudaH 3a ¢yHknuoHamHu ucxox (301). Ilpema T0j ximacuduxamnmju,
noBpezae OpaxujaJiHOT TUIEKCyca HOBOpoheHwaam mory ce moaenutu y 4 rpymne. [IpBe ase
rpymne o0yxBarajy TOpmy Hapaiudy OpaxujaqHor Iiekcyca. Y TpBOj JoJa3u A0 omTeherma
C5-Cé6, nok y apyroj rpynu gonasu ao omtehewa C5-C7, a mpema HaBoauma Hapakaca mo
CIIOHTaHOT omopaska fona3u y 90%, oqHocHO y 65% HOBOpoheHYa M ca OBaKBUM TpayMama.
VY okBupy Tpehe u 4eTBpTE TpyIe je MOTIyHa Mapain3a OpaxujaHor MJIEKCyca, C TUM IITO Y
Tpehoj rpynu HOBOpoheHuan Mory BpmmTH Onary diekcujy npcetujy. Kom oBe rpyme mo
CIIOHTaHOT OTOpaBKa Jojia3u KoJ Mame o1 50% HoBopoheHuanu. YeTBpTY Ipymy OATHKYje
BeOMa MaJjM MPOIeHAT CIy4ajeBa CIIOHTAHOT OMOpPaBKa, & Y MOTOPUYKOM CMHCITY, Ka0 U KOJI
BehnHe manujeHara u3 Tpehe rpyre, q07a3u 10 3Ha4ajHOT MOTOPHYKOT JucabunuTera (245,

301).

HapaBHo, 10 CIOHTaHOT OnopaBKa yBeK foja3y y ckiaay ca CenonoBom u Canpep-
JICHIOBOM KJIACHU(HUKAIN]OM, OJHOCHO JI0 UCTOT HE MOXKE JONM YKOJIMKO je JOUuIo 10 Ha
MIpUMEpP aByJI3Mj€ HEPBHOT KOPEHA WJIM JI0 TOTIYHOT Mpekuaa ¢aciukyiayca OpaxujasHor
wiekcyca (147, 206, 207, 209). Kox Temkux HEOHaTaTHUX MOBpeaa OpaxujaiHOT TUIEKCyca
WHAWKOBAH je XUPYPIIKH TPETMaH, MOTOTOBO YKOJHMKO JI0 CIIOHTAaHOT OINOpaBKa He nohe a0
Tpeher mMecera HaKOH MOBPE/IE U YKOJIUKO HEYPO(DU3HOJIONIKA UCITUTHBAKA YKAXKy Ha ciaaly
nporHo3y (245, 302). Y Tom ciydajy, YKOJUKO j€ JOILIO 0 MOBpea Ha HUBOY MPUMAapHUX
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daciukynyca OpaxujalqHOr IJIEKCyca 3axTeBa ce MpHMeHa rpadToBa, JOK je KOJ aByi3uja
HEpBHUX KOPEHOBAa HEOIXOJaH HEpPBHU TpaHcdep, Hajuemhe o]l cTpaHe HemoBpeheHux
CyCeIHMX HepaBa (HIIp. HHTepKocTalHUX). OBUME ce omoryhaBa CEH30MOTOPHU OINOpaBaK y
onpehenoj mepu (245). Anana u bupu y cBoM paay omnucyjy oniuje XUpypLIKUX 3axBaTa y
OJIHOCY Ha moBpeheHe cTpyKkType OpaxujanHor miecyca Koja HoBopoheHndanu. 1ok Hapakac u
XeHI] y CBOM pajy nocBehyjy naxmsmy HEYypOTH3alHjU ca OCBPTOM Ha UCTOPH)CKE IIPOMEHE O]

1873. ronune (303).

Kon najmnaher manujeHTa y CTyauju OBe AUCEPTAIIH]E, KAO IIITO j€ HABEICHO y pe3yJi-
TaTUMa, JIOIJIO je IO FOpHke Mmapain3e OpaxujaHOT IJIEKCyca U J0 MOTIIYHOT CEH3UTHUBHOT
oropaBka. To je cymMHpaHO ca OCTalIMM MoJalMMa npukazaHo y Tademu 04.02-3. Moxe ce
pehu ma cy pesynratu OBOT MaljeHTa KOMITApAaOWIHHM ca pe3yJTaTuMa Koje ¢y AJHaH U
bupu npukazanu y cBoM paay Koa kojux cy 16 ox 20 HoBopoheHUa 1 UMajIu OJTMYaH CEH-

30pHU ornopaBak (245).

JlobGap ceH3opHU OnopaBak HOBOPOhEHUAM U JICIIE C€ BPJIO YeCcTO o0janrmaBa Behum
mnactuiuteToM LITHC koju je o nzy3etHor 3Hauaja (36, 303). Ha Ty Temy cy Kac u capamnu-
1K JeTaJbHO mucanu mnpe Buiie of 3 aernenuje (304), a mopea HUX TEMOM COMATOCEH30pHE
peopranusanuje u miactuiutera LIHC-a ko Jbyiu 1 )KUBOTHa OaBUIIU CY C€ U APYTH ayTO-
pu (305-312). Ilopen HaBeneHOT, y JUTEpATypu c€ TOMUEBY M IpYyTHU (aKTOPH KOjU MOTY
OWTH Ol 3HaYaja 3a 3HATHO OOJbM OMOPABAK CEH3UTHUBHMX (PYHKITH]a IIaKe KOJ HOBopoheHua-
ou 'y onHocy Ha ofpacie. [lonmyTt 3HaTtHO kpahe nucraHie kojy pereHepuinryhu akcon Tpeba
na npehe xox 6eba mako je Op3MHA pacTa akCOHAa MOXKAA U CIOpHja Y OIHOCY Ha ojpacie,
BEPOBATHO yCJIe/l 3aKacHEJOr ca3peBama MneprudepHrx HepaBa, HAPOUYUTO PaHBHEOBHX UYBO-
poBa. To ca jemHe crpaHe oQjamimaBa Ja ce Pe3yJITaTH JieueHma KOJ HOBOpoheHUaaw MOTy
BUJIETH TE€K HaKoH 4 1o 5 roauna (245, 297). CarnacHo ToMe TecTUpaH je U Hail HajMmiaahu
narujent. Kako Po3eH n koayTopu HaBojie pe3yJiTaTh CEH30pHOT ONOPaBKa c€ KO OAPaciuX

HEeKaJla MOT'y OUYE€KHBAaTH U TE€K HAKOH 7 roauHa (289, 313).

05.02.2.7. IloBpene HepaBa HANJAKTHIE U MOJIAKTHIIE

VY pesynraruMa mnpukazaHuMm y noriasiby 04.02.-2. pedeHo je Aa Cy HalMjeHTH ca
IMCTATHAM TIOBpe/laMa yBEK UMaii 00JbH pe3yarart Semmes-Weinstein MOHO(DUITAMEHT TeCTa
y OJIHOCY Ha MalfjeHTe ca MPOKCHUMaHUM moBpenama. OBO Bakd Kako 3a MallMjeHTe ca
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noBpeamMa MoAJIaKTULIE U HAJJIAKTULIE, Y OJHOCY HA OHE KOjU Cy UMaJld ToBpeje Opaxujai-
HOT TIJIEKCYca, TAKO U 3a pe3ynrare Semmes-Weinstein MOHO(QHUIAMEHT TecTa KOJI NalMjeHaTa
ca ToBpeiaMa IMoJUIaKTUIE Y OJHOCY Ha MalMjeHTe ca MoBperamMa HajaKTHie. Y JUTepary-
pH ce ToBpe/ie HepaBa MOJUTAKTUIIE BPJIO YECTO TPYNUNTY Y 2 WK 3 peruje, MpOKCUMaIIHy U
JTUCTATHY OJHOCHO TPOKCHMAaJIHY, Menujanny u guctandy (314, 315). Yak u npu TakBoj
MOJIEJIN Cy MAIMjeHTH ca JUCTAIHUM MOBpeaaMa Koje cy Ouie y peruju 3riioda pydja noxasa-
JU CTAaTHCTUYKU 3HA4YajHO O0Jhe pe3ylTaTe y OAHOCY Ha TAIMjeHTe ca MOBpeIaMa MPOKCH-
MaJIHUX JeJIOBa TOJUTAKTUIIE, OJHOCHO IMOBpEIa HepaBa HEIOCPEAHO HCIOJ 3riio0a JIaKTa.
CnuuHU pe3ynTaTd, KOju Mokazyjy OoJbM OMOpaBaK JUCTAHUX MOBpEAa MPUKA3aHHU CY Y

mutepatypu (314-317).

[Topen Gpu3NOIOMIKMX KapaKTEPUCTUKA aKCOHAIHOT pacTa IMPHU pereHepalyju moBpe-
heHor HepBa, 3aTUM aKCOHANHOT missmatching-a, na u wiactunurera [[HC-a koju ca jenHe
CTpaHe MpPEeJCTaB/bajy JIUMUT y OIMOPaBKYy, Ha OOJbM OMOpaBaK MalMjeHaTa ca AUCTATHUM
MoBpeJaMa MOTY YTUIATH W €THONOMKH (akTtopu. Hamme, ako ce moriemajy pesyiraru
n3noxeHu y nornasipy 04.01. xoje omucyje enuaeMHUONIONIKE KapaKTepUCTHUKE MOBpeheHnx
narujeHaTa, MoOKe Ce BHUJICTH Ja IITO Cy TOBpEle NMPOKCHMAaTHHjEe TO UX BHUIIE OJUTHKY]Y
Tpakiyja ¥ KOHTY3Hja Ka0 MEXaHH3aM IOBpEae, OJHOCHO €THOJIOMIKU (PaKTOpU KOjU Cy H
mpema /10 caja MyOJIMKOBAaHO] JTUTEpaTypu MOKa3alu Ja yTHYy Ha Ciabuju (pyHKIMOHAIHU
ucxop. /lucramHe moBpeze, MOrOTOBO JHUCTAIHE MOBPE/IE TOTAKTHIIC, KOJUX je U OWIIO Haj-
BUIIIE, YTJIABHOM Cy y3POKOBaHE IMOCEKOTHHAMA OIITPUM HpPEAMETHMA, IITO j& YECTO OMOTY-
haBano TUPEeKTHY CyTypy HEPBHHX OKpajaka, a CAMHUM THM H Ca TOT acliekTa 00Jby MepCreK-

TUBY (DYHKIIMOHAJIHOT HCXOJA.

[ToBpene MenujamHOT HEPBa HAJJIAKTHUIIE IO cajla HUICY MHOTO oOpahuBane y nutepa-
Typu. JenaH on pasnora Mo)ke OUTH U HEroBa aHATOMCKaA IMO3UIIHMja, KOja I'a YMHU CaKpuBe-
HUM Ca YHYTpallikhe CTpaHe HaJUIaKTHUIle, IITO oMoryhaBa aa ce y TOj peruju pyke OH pena-
TUBHO peTko noBpehyje (244, 318). Cpeama BpenHoct pesynrara Semmes-Weinstein MOHO-
(¢umaMeHT TecTa KOJ| MaryjeHaTa ca MoBpeJaaMa MEIWjaHOT HEpBa HAJJIAKTHUIIC y CTYAH]U
OBe JIOKTOpcKe aucepranuje 6una je 2.44. [Ipema jennoj ox manor 6poja cTyauja o0jaBibe-
HUX Ha OBy TEMY, ayTOpH TOBOpE Ja je 3HauajaH nopemehaj ceHzamuje BUXOBUX MalMjeHaTa
UACHT(GUKOBAH Ca BOJIAPHE CTPAaHE CPEIHUX U JUCTATHHUX (aJlaHTU KKUMIPCTA M CPEAHEr
npcta U auctanHe Qamanre mana. Kao 3nadajan mopemehaj censamuje, ayTopu Cy HaBeld
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HemoryhHoct ocehaja nmonupa monodpunamenta 4.31 koju Jaje mpUTUCAK Of 2g U KOJUM CY
TecTHpaiu nanujeHtre. Haxanoct, ayTopu HHCY TECTHpald MaldjeHTe APYTUM MOHO(MIIA-
MEHTHMa, ITOo O omoryhuso 6oJby Kommapanujy pesynraTta. MIcTH TBpae Ja ce OomopaBak
CEeH3MOMIINTEeTa IepMaTOMe MEIUjaIHOT HEpBa Ha MOJIPYyYjy LIAKe HW3HAJ OIeHE 3, OJTHOCHO
CIOCOOHOCTH J1a ce oceTe MoHOouIaMeHTH 3.61 u 2.83 M3y3eTHO peTKo JeIIaBajy, ako yoI-

mTe 10 Bux u gohe (244).

05.02.3. ®eHoMeH XPOHMYHOT $0J1a HAKOH NOBpe/ie nepudepHUX HepaBa ropHUX
eKCTpeMHUTeTa

3ajeqHO ca MOTOPUYKUM M CEH30pHMM (yHKIMjaMa Koje Cy €CEeHLMjalHe 3a JaJbu
KBAJIUTET KUBOTA MMAIlMjeHaTa ONEPHCAaHUX HAKOH MOBpeaa Mepu(epHIX HepaBa pyKe, jaBiba
ce u eHOMEH 00Jia KOjU y BEJIMKO] MEPH YTHUYE HA IMAIM]jCHTOBY IMEPIENIM]y UCX0a Jieue-
Bha.

Pesynratu uctpaxuBama OBe JIOKTOPCKE TUCepTaluje Mokasyjy Aa cy OoJHe ceH3a-
I{je pa3IMuuTOr KapakTepa v HakoH 3 70 14 roguHa ox omnepanuje Ouiie NpUcyTHE y OTIPH-
nuke 60 1o 75% TecTupaHuX MaIMjeHara, a 3aBUCHO O] JIOKAIlje ToBpene. TauHe BpeTHOCTH
npukazane cy Ha rpaduky 04.02-2. OHo mTo Cy pe3ynTaT Takohe mokasanmm jecte na usmehy
rpyna, oapeheHuM JIoKalujoM noBpesie, Xu-KBaJpaT TeCT HHje MOKa3a0 CTaTUCTUYKH 3HAYaj-
HE pa3jMKe Y OJTHOCY Ha TO Ja Jiu je 00 mpucyTaH i He. [lpyru ayTopu cy Takohe mokasa-
1 Ja OOJIOBM KOJ| MAIlfjeHaTa ca MoBpelaMa MepudepHux HepaBa MOTY OWTH BHIIETOJIH-
KU, @ TOCEOHO y clTydajeBUMa KaJia Huje OWJIo MOKYyIllaja HepBHE penaparyje Wik Kaja cy y
NUTay MperaHrianoHanse nospene (35, 36, 297, 319, 320). Pezynratu noka3syjy Aa cy namu-
jeHTH KapakTepucanu 6oy kao ceBajyhu, npobanajyhu u omrap y3 ocehaj cBpaba, 0IHOCHO
TpHema W/wim ropema. OBakaB onuc 00JI0Ba ce MOXKE CMaTpaTH M 00elieXjeM HEPBHHX
moBpeaa, ¢ 003UPOM J1a j€ UCTU YECTO MPE/ICTaB/haH y HAYYHO] JTUTEPATypH U, HApaBHO, MPHU-

CyTaH y KIIMHUYKO] mpakcu (35, 243, 246).

Kox mamujenara ca moBpenama OpaxujaHor miekcyca mux 21 (65.6%) je oarosopu-
JI0 TIOTBPJIHO Ha HEeKy o1 15 ajrema ckpahenor “McGill” ynutauka. box je yemrhe 6uo 3acty-
IJBCH KOJI TAallMjeHaTa ca TOTATHOM Mapalii30M y OJTHOCY Ha MAIMjeHTe ca TOPHOM Mapalu-
30M, 68.8% Ha npema 60%, nako oBe pa3luKe HUCY OWJIE CTaTUCTHYKM 3HauajHe. boHap u
Hapaxkac cy takohe Hanum Behy 3acTynspeHOCT 0ojla KO/ MarujeHaTa ca TOTaJHOM Iapaju-
30M, Y BbBHIXOBOM HCTPaKUBamkhy OHU Cy MMaJM 3aCTyIJbeHOCT Ooma y 70% ciydajeBa 10K je
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KOJ TaIfjeHara ca ropmboM Mapanui3om oj ucte natuio mux 40% (321). Apyru aytopu cy y
MPOCIIEKTUBHO] KOHTPOJIMCAHO] CTyAMju Hanuid 601 u koj 80% mamujeHara ca TOTATHOM
napanuzom OpaxujaimHor miekcyca (322). TaHTurejT U ocTaM y CBOM paay 00jaBIbyjy Aa je
yak 61 on 63 npeonepatuBHO eBanyupanux nauujenara JJH4 ynuraukom (enr. DN4 Questi-
onnaire) UMajo Heypomarcke 0oyioBe, MITO je yuHWIO 76% onx yKymHO 95 ucnuTaHuka y
BUXO0BOj cTyauju. OHU Takole HaBoJe Aa MpeMa MPETXOAHO MyOJIUKOBAHO] JIUTEPATYPH Ipe-
BaJieHI[a 001a K01 moBpeaa OpaxujamHor Tiekcyca Bapupa o 20 1o 95% cnydajesa, u na ce
BehrHa THX CTy/AMja OJHOCH Ha MallMjeHTe TPEeTHpaHe KaKo KOH3EpBATUBHO TaKO U XHUPYp-
mku. [IpemMa HaBoAMMa MCTUX ayTopa, NMpeBajeHIla Heypomarckor Oona esamyupana J[H4
YIUTHUKOM Bapupa o1l 67 10 95% (246). Y ucrpaxuBamy beprenuja u capagHuka my0IuKo-
BaHor 2011. roguHe y mpecTH>KHOM 4YacoIuUCy, Y KOM Cy MPEONEepaTUBHO €BAIyUpPAHU CEH-
30pHU nopemehaju u 6o ko 150 manujeHara ca nmoBpegama OpaxujaiHOT TJIEKCyca, ayTOpH
u3Naxy aa ce 96 mamujeHara, 0IHOCHO BUX 64% xanuno Ha 6onoBe. Hajseha 3actynsseHocT
Ouna je KoJl malujeHaTa ca TOTaJTHOM Mapaiu3oM - 84%, JOK je MpoleHaT KoJ APYruxX rpymna
naryjeHarTa O0uo 3HaTHO Mamu. [lanujeHTH ca ropHoM Mapaiu3oM mpujaBuiau ¢y 6on y 47%
ClTy4ajeBa, a OHU ca JOomOoM y caMo 29% ciydajeBa. AyTopu MOCEOHO Haramanajy J1a Cy Ko
noBpeaa C8 u Thl, HepBHM KOpEHOBU yBEK OWJIM aBYJI3UpPaHU M3 KHMUMEHE MOXKJIWHE U Ja Y
cllyyajeBUMa M30JI0BaHUX aByi3uja 0oy HUje Ouo mpucytal (239). Ca apyre cTpaHe, HEIITO
paHuje 00jaBJbEHU paAJOBHU Jajy Jpyrauvje mojgarke u 00 Be3yjy MOCeOHO 3a Tpayme KoJ
KOJUX je JIOIIO JIO aByJ3Uje JOBHUX KHUMEHUX KOpPeHOBa OpaxujaimHor tuiekcyca (323, 324).
HcrpaxuBama koja cy ce 6aBuiia nmpobaeMom 0oJia Ko marjeHaTa ca rnoppeaama opaxmjai-
HOT TUIEKCYCa, HAPOUUTO MOBpe/a ca aByJI3MjOM HEPBHUX KOPEHOBa, TOBOPE U O TOME JIa je
KOHTHHYHMpaHHU 00J KOJ OBaKBUX MalfjeHara nmoceOHo Temko geuntu (297, 319, 325, 326).
Nako je, kako u HaBoje bepman u capagaunm y paay u3 1996. ronune, mpakca y Kojoj ce
BpIIIN €KCTPAIUIEKCYCHH HEPBHU TpaHCc(hep, Hajuenihe HHTEPKOCTATHUX HEpaBa y3 €BEHTYall-
HU TpadT cypaqHOT WIM MEAWjaTHOT KyTaHOT HEepBa, TOBEJa 10 CMambemha 00J1a KOl OBAKBHX
narujeHata. [Ipema ucKycTBYy UCTHX ayTopa, 6071 ce cMamuo ko 16 (84%) on 19 manujenara
ca aByJI3MjOM HEPBHUX KOPEHOBA KOJ KOjUX je omepalyja OpaxujasHor IIIEKCyca U HHTEPKO-
CTaJIHM HEepBHU TpaHcdep BpuieH yak 18 u Buie Meceuud HakoH moBpene, 1ok 2 (10.5%)
MaiyjeHTa ca jakuM 0oJIoBUMa HHCY UMalla HUKakaB Hanpeak. [lanujentu y oBoj CTyauju cy
eBaJlyMpaHM y MPOCEKy 8 Mecely HaKOH omepalyje, U TO y pacrnoHy oA 3 JaHa 10 3 roJuHe.
AyTopu He HaBOJIe Jla c€ KOJ HEKHUX OJ MaryjeHara 0oJ MOTIYHO MOBYKao. Y CTYIUjU je
Takohe onucan u manujeHT noBpehen npe 30 roarHa, KOjU jé UMao aByJI3HMje HEPBHHUX KOpe-
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HOBa Ha cBUM HHBouMa. Ko mera je uM3BplleHa eKcIiopaluja OpaxujaHor miekcyca 0e3
NoKyIIaja HepBHe penapauuje. OH je u aasbe, nakie 30 roguHa HaKOH MOBpEJE, UMAo0 jaKe
6om0Be (326). YV pany Kojy cy 00jaBUIIH JABE TOJUHE KacHHU]je, OMHOCHO 1998. roauHe, yKiby-
4yeHo je 14 manujeHara ca aByJI3UBHUM MOBpeiaMa OpaxujasiHoT riekcyca. CBH MalljeHTH CY
OTIEPHCAHU jEHOM WJIM BHUIIIE TyTa MPHIUKOM 4Yera je MpBa omnepalyja yYumbeHa Y TepUoOIy
ol 3 Mecella HaKOH MoBpejae. AyTopu TBpAe Ja je cBUX 14 manujeHata mpujaBuio 0on y
nepuoay u3mely nmospene u oneparyje, a na je wux 7 (50%) umaiio 3Ha4ajHO yMameme 00I1a
HaKOH orllepaliyje, 0K KOJ ApyTe MoJoBUHE HUje Omito mpoMmeHa. Hu y oBom ciyuajy ayTopu
HE HaBOJIC CBEHTYAJHH IOTIIYHH MpECTaHaK 00J0Ba, OMI0 KOHTHHYHpPAHHX OWJIO MOBpEMe-
HUX, MaKO Cy manujeHTH npahenu roauHy naHa. Huso Gona kopenupao je ca 6pojem aByn3u-
paHuX HepBHUX KopeHoBa (297). Kopenamuja HuBoa 601a ca OpojeM aByI3UpaHUX KOPEHOBA

OpaxujaaHOT TJIEKCyca ONMKMCUBAaHA j€ U 'y IpyruM cryanjama (36, 319, 325).

IIpema npernenanoj CTpy4Ho]j JIUTepaTypy, HAKAIOCT, MAJIO je pajioBa KOjU Cy eBaly-
upaii HUBO 00JIa KOJ TMAlMjeHaTa HAKOH Olepalyje HepaBa HAJIAKTHUIE. Y JETHOM O] FHhHX,
KOoju ce 0aBHO MoBpeaMa MeI1jaTHOT HepBa HAJJIAKTUIIC YKJbYUEHO je YKymnHo 11 marujena-
Ta, Mel)y Kojuma ce Tpoje xammio Ha 6osoBe. OHu cy 6omoBe Ha ckanu ox 0 1o 10 mpeonepa-
TUBHO OIICHWIH ca 8 1 9. Pe3ynrar oneparyje KoJl OBUX HalujeHara je 6Mo ojyinyad, ¢ 003u-
POM J1a je JOLUIO JI0 TMOTIYHOT HecTaHKa 00JioBa. Ycjell OBaKBHX pe3yJTara, ayTOpH TBpIE
Jla KOJ CBHUX TaldjeHara ca 0O0JOBMMa HEpBH Tpebajy OUTH EKCIUIOPHUCAHHW M peraphpaHH
(244). Ca apyre ctpane, rpyma ayTopa y paay o0jaB/b€HOM HEIITO paHuje, Taunuje 2012.
roJuHe, MOKa3yje CTyIWjy cllydaja MalijeHTKUIbe cTape 56 roauwHa Koja je oaMax HaKOH
apTPOCKOIIKje JIAKTa YCJIE] TUjarHOCTUKOBAHOT MEAMjATHOT €IMUKOHIMIUTHCA OCETHIIAa yMa-
HBEHE CEH30MOTOpHE (YHKIIMje Tala, KaKUIpeTa U Cpeamer npeta. HakoH Heycnennx KoH-
3epBATUBHUX TPETMaHA MAIMjEHTKHbA j€ HEYPOXHPYPIIKH ONEpHUCAaHA 0CaM MECEIH HAaKOH
noBpesie. YIPKOC OMOPaBKY CEH30MOTOPHUX (DYHKIIHMja MALMjEHTKUbA je UMajla KOHCTaHTHE

00JIHE CUMIITOME ¥ YEeTHPH FOJUHE HAKOH XUpypIKe nHTepBeHuuje (320).

VY pesynratuma oBe JOKTOpCKe aucepranwuje, o 30 mamujeHarta ca nopejama HepaBa
HaJJIAaKTULIE JeJlaH j€ UCKJbYYEH M3 JieJa Koju ce OaBu O0JIOBUMA yclea YAPYKEHUX KpaHU-
janaux nopena. On npeocranux 29 nanujeHata, wux 22 (75.86%) je 0AroBOpUIO MOTBPAHO

Ha HeKH oJ1 ajreMa “McGill” ynutHuka.
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PenatuBHo Benuku Opoj manujenata, mux 50 (58.1%), ca moBpenama HepaBa Mo JIaK-
THUIIE ’KaJIMO Ce Ha Makap MUHMMaiHe OOJIHEe CeH3alMje oKapakTepucane ajremuma “McGill”
ynuTHUKA. Buie gakTopa je Moo yTHIIATH Ha OBaKBE KapaKTEPHCTUKE NalMjeHaTa, a jeaH
O]l BbUX MOXe OWTH M CEH30MOTOpPHHU omopasak. Maxo je BehwHa pagoBa Ha TeMy TOBE3aHO-
cTH 00J1a ¥ CEeH30OMOTOPHOT OMOpaBKa pyKe Kao MCIIUTAHUKE UMaJla MalldjeHTe ca MmoBpeaama
OpaxujanHOr IUIeKCyca, ayTOpU Ce TeHEpaHO CIaXKy Jla CEeH30MOTOPHHU OIOpaBaK MMa 3Ha-
YajHOT yTHIlaja HAa yMameme MHTeH3uTera 6ona (297, 319, 327). U y oBoj cTyauju, 3acTy-
IJBEHOCT jakux 0ojoBa Omiia je Beha KoJ manujeHara ca moBpeaamMa OpaxujasHor MeKkcyca y
OJIHOCY Ha MalMjeHTe ca nopenama Hepasa nojuiaktuie (p < 0.05). CeH3oMOTOpHU OmOpa-
BaK je JETaJbHO NMPHUKa3aH U MPOJUCKYTOBaH y normnasibuMma 04.02.2. u 05.02.2. u 6o je

KO ANCTAJIHUX IMOBpEAA.

Jla;boM aHalM30M MojaTaka, pe3yJaTaTH JeMorpadcKkux KapakTepUCTUKa OMHCAHUX Y
nornasiby 04.01, tabena 04.01-1, nokasyjy Ja CKOpo HOJOBHMHA IMalldjeHaTa OBe CTYyIHje,
tauHuje 49.4% on ykymHor Opoja ucrnutanuka (53.2% muX ca moBpenamMa OpaxujagHOT
miekcyca, 53.3% ca moBpenaMa HepaBa HaJJIakTUIE U 46% ca moBpegaMa HepaBa MoJJIaKTH-
11e) )KUBH Y pypaIHUM cpenHaMa. OKOHOCTH Cy TaKBe /1a CTAaHOBHHUIIMMA PypaHUX CpeIu-
Ha YeCTO HUCY JIAKO MPHUCTYNAaYHU MEJUIMHCKU EHTPH ca OfleJbehUMa YCKOCTIEHjaIn30Ba-
HUX JIETATHOCTH W JIeKapuMa aJleKBaTHHX CHEIMjaIHOCTH Koje ce 0aBe pexaOuauTaiujoM
HAKOH Ollepalnuje MmoBpeAa nepuepHUX HepaBa, 3aTUM CEH30PHOM peeayKalfjoM Kao H
TepanujoM Oomna. Onesbema ca JiekapuMa aJeKBaTHUX CIICIHjaTHOCTH YIJIABHOM C€ Hayasze y
pedepentuM neHTpuMa y Behum rpagoBuma. OBae ce ciakeM ca MHUILbeeM AJHOA, J1a
BehnHa OOJHMX CeH3allMja MalyjeHara ca noBpeiaMa HepaBa MOJUIAKTULE, HaKO Cy UX IMaIu-
JEHTH OKapakTepucaiy Mmo3uTuBHO npemMa “McGill” ynutauky u namm oneny 1 — 6maru 6o,
3ampaBo HHjE 3aXTeBajia JIOJATHO JICUCHE M HHj€ OMETaja MalHjeHTa y CBAaKOJIHEBHUM
KUBOTHUM aKTHUBHOCTHMa, Makap He y 3HadajHo] MepH (243). Ca apyre cTpaHe, NallijeHTH ca
00JI0BUMa KOjU Cy jaKu W/WIM HEM3APKUBU OU C€ TOTOBO CUTYPHO YIYTHJIH JIO HEKOT O]
pedepeHTHHX IeHTapa 1 3aTpaxmiy nomMoh. OBO MOXKe yTHIIATH Ha pe3yJiTaTre, KOju MoKasy-
Jy TIPWIMYHO BEJUKY 3aCTYIUBEHOCT 00JIOBA M KOJI MallMjeHaTa KOjU Cy UMaji OBPEIE MepH-

(dbepHHX HepaBa MOAJAKTHUIIE.

JlutepaTtypa ykasyje Ha paJoBe KOjH TOBOpPE O OINEpHCAy MallfjeHaTa HaKOH JAyror
nepuojia BpeMeHa oJ1 MOBpe/ie, Kaaa je OMIo BeoMa Majo IIaHCH 33 MOTOPHYKH OMOPaBaK.
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HcTu cy mokasanu 3HavajaH pe3ysTaT y CMambely HUBoa 0oiia yka3yjyhu THMe Ha MocTojame

pa3nuuuTuX (pruznonomKkux Mexanuzama (297, 325, 326).

[Topen rope HaBeaeHOT, paHuje MyOJIMKOBaHA UCTPAKUBaa Takohe rmokaszyjy na mia-
cruruteT [[HC-a urpa Beoma Benuky yiory y peaykiuju 6oma (328). Mako y oBOj cTyauju
HUCY YKJbY4YCHa HOBOPOlEHYA]] ca aKyIIePCKUM MOoBpeaamMa OpaxujaiHoOT TIEKCyca, Y CTy -
Jy je ykIJbydeHo jemHo nete noBpeheHo xao 6eda ox Hemynux 7 mecenn. Kako je 360r y3pa-
CTa, Y BpeMe IMOBpe/ie Ka0 ¥ TOKOM HCIIMTHBaka, OUJIO CII0KEHO aJeKBAaTHO MUCIIUTATH ITaIlH-
jeHnra, BehuHna oarosopa nobujeHa je y3 momoh poautesba. [TomMeHyTH ManujeHT ce mnpema
MOMYHCHOM YIIUTHUKY HHjE )KaJH0 Ha 0O0JIOBE, @ POJIUTEIbU Cy MOTBPAMIIM JIa IIOCTONEPATHB-
HO Kao 0eba Takohe HHje MaBao 3HaKe 0OJIOBA YHjU Y3POK MOKE OMTH TOBpeaa OpaxujaHOT
miekcyca. Jeman ox pasiora 3HadajHo pehux 6010Ba K01 HOBOpoheHuaau ca moBpeaama opa-
XHMjJTHOT TUIEKCYCa MOKE OMTH W W3BPCTAH IUIACTUIIMTET MO3Ta KOJ JICIE, Ca YUME CE CIIaKy

u ipyru ayropu (36).

Hepnocratak oBe cryauje je Taj MITO NAlUjeHTH HUCY €BAJyUpaHU MPEONEPATUBHO U
npaheHr MoCTONEPaTUBHO KaKo OM ce yBHAEO TayaH edeKaT ONepaTUBHOT 3axBaTa HAa HUBO
6ona. Behuna namnujenara, nu3y3eB OHUX KOJ KOJUX je OpaxHjalHU IUIEKCYC CaMO eKCIUIOpH-
CaH U r/ie HUje 6uno MoryhHOCTH 3a HEpBHU OIOpaBaK, MOIJIA C€ TIOXBAJIUTH Oap rmpema CBO-
juM cehamrMa J1a je 601 HaKOH oTepalldje mojiako 6uo cBe ciaduju. [lanujenTn ca camo ekc-
IJIOPUCAaHUM OpaxHjaTHUM ITUIEKCYCOM JKalIWIM Cy ce na je 0ol KOHCTaHTaH TOoauHaMma.
MehyTum, Kako je KoJl MHOTHMX MalyjeHaTa Npouulo Buile of net na u 10 roauHa, nogamnu

KOj€ Cy JlaBaJId Cy OMJIH JaKo TPyOH.

AnHO y cBOM pamy u3 1995. ronune 3aksbydyje na OONMHM CHHIPOMH MOpajy OWUTH
nedenu. OH Takole HarjamaBa Ja XUPYpILKO JieYeHhe HEpBHUX MoBpena, 06e3 o03upa Ha
JIOKallMjy TOBpee, 3HauajHO yTUUE Ha ad)epeHTHE CHTHaJIe KOjU TO0Ja3e U3 TOPHUX EKCTpe-
MUTETa, ¥ HaBOJM Ja BehnHa BHEeroBUX MalMjeHaTa HAKOH orepalyje OpaxujaHor TUIeKCyca
HHUje UMajia 00J1 WK je uMaja UTEPMUTEHTaH OOJI JIOKAJIM30BaH Y IIAlM Y BUIY IpueBa WU
CTpyjama KOjU HHCY 3aXTeBaJld HUKAKaB BUJ JiCUCHkha, yKa3dyjyhu THMe Ha 3Ha4aj XUPYPILIKE
MHTEpBEHIIMjE y ClpeyaBamy XpoHUYHOT Ooina (243). Ca 3HauajeM onepaTHBHMX 3aXBara y

CBpXY Jieuerha 00JI0Ba HAKOH MOBpe/a eprudepHIX HepaBa Claxy ce u Apyru aytopu (36).
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05.02.4. IucabuiiureT HAKOH MOBpe/e nepudepHNX HEPABA TOPHUX EKCTPEMHTE-
Ta CaMONIPoLeHeH 0/ cTpaHe nanujeHara myrem “DASH” ynutHuka
»DASH* ynmuTHUK OTHOCHO YnumHuk o uneéaiuoumemy pyke, pameHa u uaxe ca cBo-
JUM KapakTepucTHKaMa je YKpaTko onucaH y nornasiby 03.05, koje ce oHOCH Ha MalujeHTe

1 METOJie TOKTOpCKe aucepranwuje (34).

VY moMeHyTOM TOTJIaBJby Takohe je HaBeneHo na ce ,,DASH® ynutHuk cactoju ox 30
ajTeMa W J1a CE€ Ha CBAKOM O] ajTeéeMa OATOBOPH paHTHpajy mpema JInkepToBoj ckamu ca 5
noHyheHux omnmwuja, MTO YMHK Ia pe3yaTaT ynutHuka Bapupa ox 0 mo 100. IIpema pamxy o6ja-
BJbeHOM 2002. ronuHe on crpaHe XyHcakepa M capaaHuka, pesyarar ox 10 go 15 noena
YMHU TPaHMILy 3a MaToJIoTHjy, a Behu pesynrat o3HayaBa Behu nucabumnuret (34, 223). Kpea-
TOpH YIUTHUKA HABOJIE Ja C€ y Cydajy HeAocTajyher oAroBopa MCTH 3aMemyje MPOCCUHOM
BpenHoihy cBUX cyOjekara 3a Taj ajTeM, a YKOJIMKO BHIIE O] TPH HEI0CTa]y, YKYITHH Pe3yJi-
TaT He Tpeba pauyHatu (34, 219). CBU UCHUTAHUIM KOJU CYy UCIUTUBAHU Y OKBUPY UCTPaXKU-
Bamba 00yxBaheHMM OBOM JIOKTOPCKOM JHMCEpTalMjoM Cy MpucTanud jaa ucmyne ,,DASH
YIIUTHUK, YECTO M y3 ToMOh MCTIMTHBAaYa, a HEOJrOBOPEHUX ajTeMa Huje Ouo. Y pamxy obja-
BJbeHOM 2007. ToquHe on ctpaHe bepra u koayTopa, ucnuthBaH je Behu Opoj TecToBa Koju ce
KOPHUCTE Y CBpXY eBallyalldje JUca0MINTeTa pyKe HaKOH MOBPE/IE W/WIM HAKOH JIeUeHha O]
noBpeja nepudepHUX Hepasa. JemaH o TECTOBA KOjU j€ 33JJ0BOJbUO CBE KPUTEPHUjyME ycIie-
Xa, Koje cy noctaBwiu ayropu 6uo je u ,,DASH* ynurnuk (329). IlperxonHa ncrpaxkupama

MoKasaja Ccy u J00py Moy3AaHOCT U BJIMTHOCT OBOT MEPHOT HHCTpyMeHTa (219, 330).

BopnemBene u capaaHUIM HaBOJE Jla YIUTHHULM KOJU C€ KOPHUCTE y eBallyaldju
3[IPaBCTBEHOT CTamka MOTY OMTH reHepayiHu U crierduyuny. [IpBu mporemyjy omnmre 31pas-
CTBEHO CTame TMaljeHaTa W W3 TOr paszjora Mory Outu kopuiiheHw y mopehemy craryca
nanyjeHaTa Koja paznuuutux 6osxectu. Ca apyre cTpaHe, cielupUIHN YIUTHUIY TPOLECHY]Y
Wi onpeheHy nmaTolorujy Wi cTame ofpel)eHe aHaTOMCKE pervje Kao HITO je y ClIydajy

»DASH* ynutnuka (331).

Pesynrarn nobujern Ha ocHOBY aHanmuse ,,DASH® ynuTHHKa, NONMYHBEHUX O] CTpaHe
nanujeHaTa yKJbyuyeHHX Y OBY CTYJAHWjy, OKa3yjy Jia MalujeHTH ca MoBpeaaMa nepupepHux
HEpaBa TOPHUX CKCTPEMHUTETA, a MOCCOHO MAIMjEeHTH ca MoBpeaaMa OpaxujaTHOT TUICKCyca
NpHjaBJby]y 3HauajaH aucabunuter. Ca UCTUM ce Claxky U ayTopH Koju cy Beh o0jaBibUBaIn
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UCTpa)KuBama Ha oBy Temy (34, 218, 332, 333). Ha ocHOBY pe3ynTaTa MpOKCUMAIHE MTOBpeIe
JOBOJIMIIE CY JO CTaTUCTHUKH 3HAYAJHHUjEeT TUCAOUIUTETa Yy OJHOCY Ha MOBpee nmepudepHux
HepaBa IUCTATHUX peruja. [loMeHyTo Baku Kako mpu nopehermy moBpeaa OpaxujarHor ImieK-
cyca ca moBpeJama HepaBa HaJUIaKTHIIE M ca MOBpeJaMa HepaBa MOJUIAKTHIIE, TaKO U MPHU
nopehewy HUBOA aucabuiuTeTa, Ha OCHOBY BpemHocTH ,,DASH® ymuTHuKa, KOoa moBpena
HepaBa HaJIAaKTHUIIE W HepaBa mojakTuile. Kako mokasyjy pes3yiratd, Uako Cy MalujeHTH
MYIIIKOT TI0JIa ¥ MMAlMjeHTH ca MOBpeaaMa JIeCHEe pyKe UMaId HemTo Behe BPeTHOCTH y OJTHO-
Cy Ha TallljeHTe KEHCKOT T0J1a U MallijeHTe ca MoBpeaama JeBe pyke, HUCy MpoHaleHe cra-
TUCTUYKHU 3HauYajHE pasiuke u3Mmel)y rpyma oapeheHux MojioM OJAHOCHO MoBpeheHoMm cTpa-

HoM, Tabena 04.02-4.

VY pany o0jaBirenom ox ctpane ap Kpuctune Hosak u koayropa 2010. roguHe ucmnu-
ThBaHa cy 124 mamnujenra, y pa3maky ox 6 10 145 mecenu HakoH nospene. [loganu mokasyjy
M3BECHY CIIMYHOCT Ca UCIIUTUBAHUM Y30PKOM OBE JIOKTOpcke aucepranyje. Kao mro je aHa-
JU3UPAHO Yy AUCKYCHjH ETUACMHUOJIOIIKUX KapaKTepucTHka, BehuHy moBpeheHux kamga cy y
NuTawy NnepupepHu HEPBU YMHE MYILIKapLH, TO je ciydyaj u y pany ap Kpucrtune Hosak u
koayTopa — 83 mymkapana u 41 ocoba >keHckor nojna. Pesynratu ,,DASH® ynutHuka kon
nalMjeHaTa ca noBpeaaMa OpaxujalHor IUIeKCcyca MOKa3alu Cy BUCOKE BPEAHOCTH, AJld Mambe
HEro KOJI NalujeHaTa oBe JWCEepTaIfje U U3HOCHIM cy 55 £ 18 (cpeama BpeaHOCT + cTaH-
napaHa nesujanuja). Ca apyre crpane, BpeaHoctd ,,DASH ynuTHHKa KOJ ManyjeHarta ca
noBpeamMa AUCTaTHUX HepaBa Ouiie cy 3HaTHO Behe y 0IHOCY Ha MCTe BPEAHOCTH KOJ Mallu-
jeHata ca moBpesiaMa HepaBa MOAJIAKTHUIIE Y OBOM UCTpaxkuBamy, 38 + 22 y ogHocy Ha 27 +
17. HoBak u xoayTopu Takolje HUCY MPOHAIIUIA CTaTUCTUYKHU 3HAa4YajHy pa3iuky mely moso-
BuMa (333). Y roauHy AaHa paHuje 00jaBJbEHOM pajy, ayTopH Ipuka3zyjy jom Behe BpenHo-
ctu pesyarata ,,DASH ynutHuka. ¥ oBOj cTyauju, y K0joj je y4ecTBOBajIO 84 MCIUTaHUKA
(65 mymikapana, 19 xena), eBanyupanux of 6 10 239 Meceld HaKOH MOBpeJie, MallMjeHTH ca
noBpesaMa OpaxujasHor IUIeKcyca uMaiu ¢y Bpeanoct 60 + 20, a manujeHTu ca noppegama
nuctamHux Hepasa 48 £+ 23. OBe BpeIHOCTH Cy C€ CTAaTHCTUYKU 3HAa4ajHO pasznukoBaie (218).
Hacymnpot oBum Bpennoctrma, BopaemBene u koaytopu y cBoM pany u3 2006. roause, Koju
ce 0a3upao Ha MalMjeHTUMa ca MOBpeJaMa HepaBa MOJUIAKTHIIE, MPHUKa3yjy 3HATHO Mambe
BpenHoctu. Bpeanoctu ,,DASH® ynutHuka y BuxoBoM paay Ouie cy cineaehe: nmamujeHTu ca

MOTITYHOM TPaHCEKIMjoM MeujamHor HepBa — 23.85 + 24.34 (0.0 — 81.67), mauujeHTtn ca
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MapiujaTHOM TPaHCEeKIjoM MeaujainHor Hepsa — 13.44 + 12.47 (0.0 — 32.50) u nanujeHTu ca

KOMILJIETHOM TpaHCEKLIMjoM yiHapHor HepBa 22.08 +20.75 (0.0 — 80.83) (331).

05.02.5. MoTopHnuke ClIOCOOHOCTH FOPHUX €KCTPEMUTETa HAKOH NOBpe/ie Mepu-
(¢epHux HepaBa

Kana ce noMucinu Ha HHBO ONOpaBKa HAKOH MOBpene NepudepHux HepaBa, uyecTo je
IpBa ¥ OCHOBHA TIOMHCAO0 3alpaBO MOTOPHYKK omnopaBak Muinnhae cHare. [lokper wimm kpe-
Tame KOj€ 3aXeBa MaKCUMaJIHy MUIIMNHY CHIy Ja OW ce caBianao OTiop, 6e3 o03upa aa au
ce paau O U30METPUJCKOM (CTATUYKOM) WM M30TOHHYKOM (IMHAMHUYKOM) PEXHUMY paja, ca
OMOMEXaHMYKOI acleKTa XyMaHe JIOKOMOLMje O3HadyaBa ce TepMHHOM cuia. [lorpeOHo je
HarjJacuTH Jla ceé MakCMMallHa MHIIMhHA cujia Kao MOTOpPHYKA CIIOCOOHOCT YOBEKa IMOpen
CBOT' HCIOJbaBamba KOJI CTATHUKUX MHUINMNHUX KOHTPAKIMja OJHOCHO Y H30METPHjCKOM
peXUMY pajia, UCIIOJbaBa U y IMHAMHUYKOM PEXUMY paja I/l ce OJBUja y BUIY KBa3HCTaTHU-
KMX MHUIOUNHUX KOHTPAKIUja, OJHOCHO JUHAMUYKUX KOHTpPAaKIHMja KOJ KOjuX ce MHUIIMhHa
ny’kuHa criopo Memwa (152, 212). Ca apyre ctpaHe, TEpMUH CHara, ka0 KJby4HY KOMIIOHEHTY
nMa u Op3uHy u3Bohema oapehenor kperama. Kako Op3mHa m3Bohema KpeTama MPUITUKOM
TecTHupama MOTYhHOCTH HW3BOlheHma TMOKpeTa KOJ MalujeHaTa ca ToBpeaama mnepudepHux
HepaBa, a MOCeOHO KOJI AMHAMOMETPUJCKOT TeCTHpama, HeMa CBOjy yjory, Beh je y mpBom
IUIaHy CMOCOOHOCT J]a c€ MaKCMMalHOM MMIIMNHOM KOHTpPAKIMjOM YTJIaBHOM Yy KBa3HCTa-
TUYKOM PEXHMY paja u3Bene oapeheHu Mmokper, OAHOCHO CTEerHe AMHaMoMeTap A0 HajBehe
Moryhe BpenHOCTH, MOKE€ C€ TOBOPUTH MCKJbYYMBO O TepMHMHy Mumnhse cuie. Ca npyre
CTpaHe, Kako je y o0J1acTH noBpeie nepudapHux HepaBa U aHaJIM3€e (YHKIIMOHAIHOT OIOPaB-
Ka TepMHH ,,MHIIMhHA cHara“ BeoMa HIMPOKO paclpocTpameH UCTH he OuTh KopHuuIheH H

OBJIE.

[TpunvkoMm eBanyanuje MumuhHe cHare, mpeMa peunMa AJTHOa, MOTOPUYKO UCITHTH-
Bame Tpeba OMTH KOMIUIETHO, CHAara CBakor Muinnha tTpeba OMTH UCTIMTaHA a PE3YyIATAT/CKOP
onpeheH mpema WHTEPHAIIMOHATHOM CHCTEMY OIlCHhHBama. Ha OCHOBY HETOBUX TBPIHH,
HCIIUTUBAKkE MOTOPHUKE Tpeba BPIIUTH MpeMa HEPBHUM KOPEHOBUMA OpaxHjaIHOT IJIEKCyca,
¢ 003MpOM J1a ce CeH30MOTOpHH TopeMehaju Beoma pa3iukyjy. Takolhe, npuiukom tectupa-

Ba y 003up Tpeda y3eTH U 3HATHO JIAKIIM 3aMOp PEMHEPBUCAHOT eKcTpeMuTera (243).
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Benuku Opoj ayropa ucnutyjyhu ycremHo T iedema CTaBjba 0 3Hama Ja MulinhHa
CHara M CriocoOHOCT M3BOhema MOKpeTa, Hajuemnthe MpocTux, MpecTaBba OCHOB KBAJIHUTET-
HOT OTIOpaBKa HAKOH HEeypoxupypiike natepennuje (329, 334-347). Y npuiior oBome Uiy u
pe3yJITaTH HaJHOBUJUX UCTPaXKUBamba y KOjUMa Cy BpIICHE €HJIOCKOIICKE aCUCTHUpPaHE XUPYp-
IIKe MHTEpPBEHIMjE TJe je eBalyallja MOTOPUYKOI ONOpaBKa BpIIEHA HA CIMYaH HAYMH
(348). Ocrane MOTOpHYKE CIIOCOOHOCTH, MOMYT Op3uHE H3BOhema MoKpera, 00MMa MOKpeTa,
KOOp/AWHAIMje Ka0o U (PYHKIMOHATHE yNoTpede pyKe Yy CBAKOJHEBHOM JKHUBOTY Cy TUPEKTHO
yCIIOBJbE€HE OMOpaBKOM MuIIMhHe cHare. MumunhHa cHara 3amnpaBo MpeacTaBjba 0a3y U OMo-
ryhaBa kacHHje TeCcTHpame OMOpaBKa M Ha OCHOBY JIPYTUX MOTOPHYKHX KBaymTteTa (34, 329,
331, 335). Ha exciepMeHTaJIHUM >KUBOTHE-AMa JI1jarna3oH TeCTOBA OMOpaBKa Moxe Wh jori

mupe (349).

Kespa nma mamujeHTH ca moBpenaMa nepudepHUX HepaBa, a MOCECOHO MAIMjeHTH ca
noBpegamMa OpaxujaHOT IieKcyca, Oyay CIIOCOOHM 3a MOBpaTak Ha MOcao, CIOCOOHH Jaa Y
MOTITYHOCTH OpUHY O ceOu U Ja He Oyay COLMjaTHO-eKOHOMCKO onTepeheme IpyIITBY, J0BE-
Ja je 1o Tora ja cBe Behu Opoj ayTopa mopes MOTOPHYKOT OMOpaBKa y BUAY CHAare rmokpera
nourme Aa oOpaha maxkmy M Ha apyre MoTopuuke kapakrepuctuke (217, 350-352). Koopau-
HATHUBHE CIIOCOOHOCTH, Ka0 U CIIOCOOHOCT Op30T M3BOhewma KpeTama pyke, y3 mrto Behu ooum
MOKpeTa, MPeCcylHu Cy (aKTOpH y KBAIUTETy 00aBJharmba 3a/laTaka MaHYeITHUX DPaJIHUKA.
[Topen Tora W3y3eTaH 3Ha4a] UMajy W MPUIMKOM CaKOJHEBHHX YXUBOTHHX aKTHBHOCTH Kao
mTo ¢y cpehuBame nmocresbe, mpecpiademne, 00aBbamke JUIHE XUTHjEHEe, TPUIPEMakhe XpaHe,
npame CyJ0Ba U Apyrux KyhHux nocinoBa. @yHKIIMOHATHE ONIOPaBaK, MOTOTOBO KOJ MaHyeJI-
HUX pPaJHHKa, BEPOBATHO MMa BEJIMKOT YTHUIIaja HA MOr'yYhHOCT moBpaTKa Ha mocao. Mehytuwm,
W MOpe]I MalnyjeHaTa Koju ce YCIEIIHO BpaTe Ha CBOja pajiHa MECTa, TUPEKTHY Be3y je HeKall
Temko nmpoHahu, ¢ 063upoM J1a je oropaBak HaKOH MoBpea nepudepHuX Hepapa J10cTa IyT U

y mel)yBpeMeHy yecTo A0BOAM 10 poMeHe nmpodecuje (24, 38, 217, 353-357).

Kao mro je u HaBeneHO y pe3yaTaTiMa OBe CTyauje, o 47 manujeHara ca moBpeaama
OpaxujaqHOT IUIEKCyca BHX NET MPOMEHWIOo je mpodecHujy HaKoH 3a700ujeHe IMoBpese
MOIITO yclie[, MOTOPHYKOT Aucadunnrera HUCY Ownu y mMoryhHocTH na o0aBibajy mocao
KOJUM Cy ce 0aBHIIM Mpe MOBpene, MOK je BbuX 15 Omno 6e3 mocna ¥ HAKOH BUIIIE TOAMHA OJ1
oreparyje. Kon manujenara ca moBpeaaMa HaUTAaKTHIIEC U MTOJIAKTHIIC, OBU OPOjeBH Cy peria-
TUBHO CY MambH, OJJHOCHO HUX 12 je mpoMeHmsio mpodecHujy Aok je \mux 19 ocramo 6e3
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nocna. Of cenam naiujeHara Koju Ccy Kao jeJlaH o]l CBOjUX X00Hja UMaJId CBUPAE MY3HUKHX
WHCTpyMEHaTa camMo TPoje HHUX je UCTH XOOM HACTABHIIO U HAKOH MOCTOMEPATUBHOT pexadu-

JIMTAallUOHOT II€pUOoJa.

05.02.5.1. O6um noxkpera

[TpoxcumainHe moBpese, OAHOCHO MOBpeie OpaxujaHoOr IUIeKCyca, J0Bele Cy 10 cMa-
IEHOT aKTHBHOI OOMMa IMOKpETa y CBHM 3IJI000BMMa JHUCTAIHO O]l HUBOA TOBpPEIE Koje
MHEPBUILY TOBpeheHe HepBHE CTPYKType. Y TOM CMHCIY HajHETaTUBHUJU yTULIA] Cy MUMalie
TOTaJHE Mapaiu3e OpaxujaqHor IIeKcyca. Y OMOMEeXaHYKO] aHaJIM3U KpeTamwa, M0J MaKCHu-
MaJIHUM aKTUBHUM OOMMOM IOKpeTa MOApa3yMeBa ce 0OMM IMOKpeTa y 3rioly, orpaHuyYeH
KpajlblM aMIUIUTylama, a oxpeheHnM MummhHUM J1€jCTBOM Ha KOCTH Koje YMHE ojapeheHu
3r106. Ca npyre crpaHe, MakCUMaJlHU IIaCUBHU OOMM IOKpeTa Mojpa3syMeBa oOMM IMOKpeTa
II0J] 1I€JCTBOM CIIOJBHUX CHJIa Ha KOCTH KOj€ yja3e y cacTaB 31J100a 4Mja ce HOKPETIbUBOCT
tectupa. CriospHe cujie Koje Aeyjy MOry OMTH I'paBUTALMOHE, 3aTHM JI€jCTBO TepamneyTa Hiu
oco0e Koja TecTupa MOKPETIHUBOCT 3171002 Kao U JIejCTBO MalllMHA KOj€ CIYXKe Y UCTY CBPXY.
MakcumanHa macMBHA TIOKPETJBUBOCT 3171002 je Beha o7 MakCMMalHe aKTUBHE MTOKPETIHUBO-

ctu 3rimoba (211, 212, 358).

OOuM mokpeTa, ca aHATOMCKOI' acIeKTa MOKe MMaTH BUIIe (haKTopa OrpaHHYCHA:
JIUTaMEHTapHO OTPAaHUYEH-E MOKpeTa — XUIIEPEKCTeH3Hja y 31100y KyKa Koja je orpaHHYeHa
ny>kuHoM lig. Iliofemorale; komTaHO OrpaHUYCHE MOKPETA — XUIEPECKTEH3H]a Y 3100y JaK-
Ta OrpaHruYeHa KOHTAKTOM fossa olecrani u olecranon ulnae; orpaHndemne MUITUNHOM MacoM
— orpaHuueme (Quekcuje 3riaoda Jlakta MacoM m. biceps brachii; u orpaHnYeme MOKpeTa
OyKHHOM MHUIIMha aHTaroHHWCTa MOKpEeTa, y OMOMEXaHWIM MOKpEeTa MO3HATO Kao MacHUBHA
WHCY (U] CHITNja — IPETKIOH OTPaHWYEH Jy>)KMHOM MHIIHMha 3a/mhe JT0Ke KyKa WIIH €KCTEH-
3Wja [IaKe ca ONpY>KEHHM NPCTUMa OrpaHWYeHa MUIIMhuMa (eKcopuma IIake U IPCTHjy CY

HEKHU OJ1 IpUMeEpa 3a YETHPHU OCHOBHA TUIIA OrpaHuyema (212, 358).

CraTucTUUKM 3HAa4ajHO MamkbU aKTHBHU OOMM MOKpeTa MoBpeheHor y OHOCY Ha 37paBU
EKCTPEMUTET je YIJIaBHOM IMOTIYHO OUYEKHWBaH 003MPOM Jia j& YCIOBJbEH OMOPAaBKOM MUIIKh-
He cHare. Ca OBUM ce claxy U Jpyru ayTOpU KOjU Cy BPIIWIM €Ballyalldjy aKTUBHOTI oOuMa
MOKpeTa KOJ| TMaIrujeHara ca nopenama nepudepHux Hepasa (244, 334, 359, 360). Heku
ayTOpH TIpUKa3yjy W OJUIMYaH OTNOpaBaK aKTHBHOT oOWMma mokpera. beprenn u ['m3oHuU y
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CBOM pafy, y KojeM Ipe/icTaBbajy Tpancdep rpane n. radialis koja unepsuie caput medialis
m. triceps brachii et m. anconeus, IpuKa3yjy TOTIIYHH ONOpPaBaK €KCTEH3HU]e JIaKTa. YTPKOC
KPTBOBAHO] T'paHW paJIdjaJIHOT HEpBa, OCTaTak HepBa omMoryhwo je wHepBanujy Muimha
JI0BOJbHY 32 (DyHKIIM]y MOTIYHE €KCTeH3Uje. AyTopH Takole mpuka3yjy U oJJIn4aH MOBpaTaK

aKTHUBHOT 0O0MMa abayKiuje u criojbHe portanwje (334).

Cnabuju omopaBak aKTUBHOT 0OMMa TOKpeTa JAMCTaTHUX 3MJI000BA, KO MPOKCHMAII-
HUX y OJHOCY Ha JHMCTAJHE TIOBpEIE MMa KaKO aHaTOMCKY TaKo W (YU3HOJIONIKY ITO3aHHY.
AHATOMCKM IOCMaTpaHO MPOKCHMAaJIHE MOBpEAe, W IMOBpeAe Koje Cy JAajbe O]l TeCTHPHOT
3ri06a, 10BOAE /10 MOTIYHE WU MapuujaiHe aeHepanyje Beher 6poja mummuha. Ca dusno-
JIOUIKOT acmeKTa, ycien BanepujanoBe aerenepanyje u APyrux matoQpu3HOIOMIKUX JIEIIaBa-
Ha, peMHEepBalja JUCTATHUX MuUlIKha je yBeK y JIOILINjo] MO3ULHUjU ILITO Cy MOBPEIe MPOK-
cumainnuje. [lomenyto objammaBa HeKe o1 (hakTopa KOjU yTHYY Ha TO Ja jé aKTUBHHU OOMM
MOKpeTa JUCTATHUX 31VI000Ba KOJ MalMjeHaTa ca MoBpeaaMa OpaxujalHor Iuiekcyca Ouo
CTaTUCTHYKU 3HAYajHO CIa0HjH y OJHOCY Ha IMalMjeHTe ca MOoBpeJaMa HepaBa MOJUIAKTHUIIE.
Ha mexanunuky QyHkuMjy obuMa MoKpeTa y 3rJI000BMMa MOTY YTHLATH M IPOMEHE Koje
ycliesl MOBpeia HepaBa HacTajy YHyTap camor 3ri00a, Kao U IPOMEHE CTPYKTYpe U apXUTEK-

Type muinha 1 leropux 6nomexannukux Qynkmuja (153, 258, 361-365).

MaxkcuManHu TTaCHBHU OOWMM TIOKpeTa, KOjH je TeCTHpaH TaKo IITO je& WCIUTHBAY
JIOBOJIMO CETMEHTE €KCTPEMHUTETa y Kpajiby Moryhy ammumrtyay, OWo je ciydajy paMeHa u
MPCTHUjy MIAKEe CTATHCTUYKK 3HAYAjHO MarbH y OJHOCY Ha 3/paBHu ekctpemuteT. [Ipu TecTupa-
by MAacCMBHOI OOMMa TOKpETa, MCIHUTHUBAY YECTO YCIEeA aHecTe3Hje 3rio0oBa HUje MOTrao
I00UTH TIOBpaTHE MH(OpPMAaIMje O MaIHjeHTa, rna je cyojekTuBHu ocehaj HajBeher onrepehe-
Ba JajbeM pacTe3amy M oJBohemy 3rinoba y Behy ammmryay kopuiiheH Kao Mepa Kpajmer
obuma nokpera. Behu macuBau 06uM mokpeTa noBpehene y ogHocy Ha 37paBy pyKy HalheH je
JjearHO y o0MMYy HOKpeTa mpH (pIeKCHju JlakTa KoJ| MalujeHara ca noppeaama OpaxujaaHor
wiekcyca, mehytum 6e3 cratuctruke 3HadajHoctu (p > 0.05). Behn nmacuBHM 00MM TIOKpeTa
y OBOM ClIy4ajy HacTaje Kao mocieauna arpoduje mummha nene pyke, nmocedHo mwuimmha
¢drnexcopa 3r100a nakra. Y TOj CUTyallju MUIIMNHO OTPaHUYCH:E j€ Mambe IITO J03BOJhaBa
Behu macuBHU 00uM mokpera. Paznuka y oOMMy HajajakTa, KOJ MalyjeHarta TECTUPAHUX Y
OBOj CTY/IMjH MPUKA3aHA j¢ Y pe3yJiTaTUMa y OKBHPY TIOTJIaBJha KOje Ce OJHOCH Ha MOP]OII0-
IIKEe KapaKTePUCTHKE.
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IToBpesne MenujaJIHOT U YJIHAPHOI HEPBA, JIOBEJE Cy J0 CTATUCTUYKHU 3HAYajHO Mambe
NacHBHE MOKPETJbUBOCTU KaKUIIpCTa, o JHOCHO Manor mpera (p < 0.05). Anatomcko-duzno-
JIOIIKa UCTpaKUBamka Cy OJaBHO TOKa3ajia 30He MHEepBallja oBa JiBa HEPBa, U J1a he TpaHCek-
LIMJOM MEIUjaJHOI HepBa JohM 10 mapanu3e maljia, KaXHUIpCTa U Cpelmer npcra 1ok he
TpaHCEKLMja YIHApHOT HEpBa JAOBECTH [0 Mapaiu3e Major u jaomainor npcra. Kox BUCOKHX
Je3uja ycien MpoMeHa y MUuhiuMa 1 TeTuBama, Moke ce 00jaCHUTH MambU 0OUM MacCUBHOT
MOKpeTa KOJI MalijeHara ca OBaKBUM IOBpeaama, yrpKkoc ojpel)eHoM HUBOY oropaBka (yHK-
uuje maxke (153, 258, 366-369). ExcnepuMeHTanHa UCTpakuBamba Ha KUBOTHHAMa TOKa3yjy
BEJIMKE MPOMEHE Yy MEXaHUIM TEeTUBAa HAKOH JeHepBauuje. VcTpaxuBame ITyOIMKOBAHO
2006. ronuHe of cTpaHe ApyzAe U capaJHHMKa FOBOPU Jla HAKOH IETOHEJEJbHE JICHEepBallyje
7071234 0 030MJbHE YKOUCHOCTH TETHBA Kao U JI0 CMamemha ekcTeH3uBHocTH (368). Ca npyre
CTpaHe, U MalMjeHTH ca HUCKUM Jie3hjaMa, KOJI KOJUX jeé OUYeKHBaH MOTIyHH OINOpaBak, UMa-
M Ccy cMameH 0o0uM nokpera. Cy0jeKTUBHO MMIIBEHE, CTEYEHO MPUIMKOM pPa3roBopa ca
BUMa U TIPUIKKOM TEeCTHpama jecTe U 3aHeMapeH paj Ha QyHKIHUjU OBHX NpcTHjy. CTULA0
ce YyTHCaK O MHHHMMAJIHO] JK€JbU 32 yNOTpeOOM OlepucaHe LIaKe, Ha MpUMEp MaIlUjeHTH CY
MO/IU3aJIM CUTHE MpEeAMETE JajbOM 3/IpaBOM PYKOM, MO3paBjbalid CE€ JIEBOM Yy CIlIyyajeBUMa
KaJ je aecHa moBpehena u tako najbe. Mako cy 3a Ounu crmocoOHu 1a oBe paame 00aBibajy U

OIICpHUCaHOM PYKOM.

05.02.5.2. bp3una ¢peKkBeHIHje MOKpPeTA

bp3una ¢pexBeHnuje mokpera Kao MTO je MPUKa3aHo y pe3yJiTaTiMa Ouia je cTaTu-
CTHUKH 3Ha4ajHO cialduja KoJ MalMjeHara ca moppeaama OpaxujaHor IIeKCyca y OJJHOCY Ha
rpyIy MaiyjeHara Koju cy MMalld JUCTalHHje TOBpene, Ka0 U Yy OJHOCY Ha UCTE TECTOBE
cipoBezieHe 371paBoM pykoM (p < 0.05). [IpminkoM TecTupama nanMjeHara ca moBpegama
HepaBa HaJUIaKTHUIIEe M MOJUIAKTHIE, y TanmuHr TecTy Huje mpoHal)eHa CTaTUCTUYKH 3HadajHa
pasnuKa y oJHOCY Ha 31paBy pyky (p > 0.05), nox je npunukom nopehema pesynrara Tecta
IpoHanyje U cynuHanuje usmely nospehene u 31pase pyke mocrojaja 3HauajHa CTaTHCTUUKA

pasnuka (p < 0.05).

bp3una ¢pekBeHrje mokpera, jenaH je o Mojaanurera op3une. lMcra je ycioBibeHa
¢byHkunonucamwem 1enor ¢ynkiuonanHor cucrema ox LHHC nmpexo ITHC na no edexropa.
Haume, y MOTOpHYKOM KOpPTEKCY ce GopmHpa IpeacTaBa 0 Op3MHM (pEeKBEHIHje MOKpeTa
KOja y 3HauajHOj MEpHU OrpaHHYaBa HalpeoBame y OP3UHU KpeTama, IITO je Y aHTPOIIOMOTO-
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pUIM MO3HATHje U Kao Op3uHCcKa Oapujepa (212) 3aTuM je najbe KBAUTETHO KPETame yCIo-
BJbeHO (pyHKIMOHHUCameM [THC, ka0 U CTpyKTypoM M OMOMEXaHMYKUM KapaKTepUCTHKaMa
camux muimumha (370-372). Ipunukom noBpene nepudepHUX HepaBa J0JIa3w 10 MPOMEHA Ha
CBUM HHBOWMMA, TIOYEBIIIN OJf MOTOPUYKOT KOpTEKCca, MPEKO caMor HepBa Koju je moBpeheH na

cBe 10 edexropa ogHocHO Mutrha (258, 304, 373-375).

Jom cy m paHWja MCTpakMBama IOKasaja CIOpPHjy KOHTpAkUWjy Mummha HakoH
nenepBanyje. Tako Kun u octanu y paxy o6jaBsbeHoM mipe Buine oa 40 roauHa mokasyjy
CMameHy Op3MHY KOHTpakKIHje JEeHepBHCAHOI MHUIIMha KOJX Madaka Mako HHUje JIOUUIO 0
cMamema Opoja capkoMmepa yHyTap MUIIMDHUX BiakaHa. MakcumanHa Op3uHa ckpahema
capkoMepe cmammia ce 3a 30% (376). [lomenyTo MOke 00jaCHUTH CTATHCTHYKHA 3HAYAJHO
cnabuje pesynrare y BUIIIE TECTOBA KOJ moBpelheHe y ogHocy Ha 31paBy pyky. [lopex mome-
HYTOT' KOJ OBHX IallfjeHaTa cujia Mumuha je, ycien JeHepBalyje HacTaje MMOBpPEIOM, 3Ha-
YajHO Mama y OJJHOCY Ha 3[paBy PYyKy, LITO Takole MOKe yTUIIATH HA 3HAYajHy CTaTUCTUUKY

Pa3IHKY.

05.02.5.3. Koopaunaumja nokpera u QyHKIHOHAJIHA KOOPAUHALNja pyKe
TecToBH KOOPAMHATUBHUX CHOCOOHOCTH Kao M (PYHKLMOHAJIHE KOOpAMHAIUje PYKE,
MoKa3yjy CTaTUCTHYKU 3HA4YajHO OOJbM OMOpaBaK MOBpena JUCTATHUX HEPBHUX CTPYKTYpa,

Kao 1 00Jbe KOOPJMHATUBHE CITIOCOOHOCTH KO MiIajuX TaIlyjeHara.

Jlo6pa KoopauHaLKja pyKe Kao ¥ KOOPAUHATUBHE CIOCOOHOCTH IIaKe Cy €CEeHIUjalIHe
3a CBaKOJHEBHE aKTUBHOCTH M HCTE Cy BEOMa pa3BHjeHE KOJ 37paBor 4oBeka. borarcTso
cienn(UIHAX TaKTHIHUX WHpOpManuja ToOHjeHUX O]l CTpaHEe IIaKe Kao M HEHE OIPOMHE
KOOP/IMHAaTHBHE CIIOCOOHOCTH Y KOMOMHAIM]H Ca AUHAMHUYKHUM IIPOLECYUPABEM MO3Ta YUHE
j€é He3aMEeHJbMBMM OpraHOM IepLeniuje M ersekyuuje. ExcTpeMHO pa3BHjeHE CEH30pHE
(GyHKIM]je YMHE IIaKy CEH30PHUM OPraHOM, a KaraluTeT U3BpLIaBamba KOMIUIEKCHUX HpeIu-
3HUX IOKpETa YUHHU je opyhem mo3ra. ['menano ca oBor acmekra, moBpesa nepupepHux Hepa-

Ba je KkaTacTpoda Koja MOKE€ MOMEHTAITHO HapymuTu oBe pyHkmuje (295).

ITpema peunma Jlynabopra, y nexuuju oapkanoj y yact Richard P. Bunge-a, xoja je
KacHuje myonukoBaHa y Journal of the Peripheral Nervous System, u3 IepCICKTUBE XUPYPTa,
KopTuKaiHa (GyHKIMOHATHA peopraHu3alija Koja clied HaKOH MmoBpese neppepHux Hepasa
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U XUpYpIIKE penapaliyje UCTUX MpeJCTaBsba TJIaBHU MPoOJieM U BakaH o0jainmaBajyhu dak-
TOp 3a cyad ormopaBak MOTOPUYKUX M CEH30pHUX (yHKIM]ja (295). OBo MoXke OMTH jesjaH O]
¢dakTopa Koju o0jalImaBa J1a, yIPKOC TOBOJHHO) CHA3U U oApe)eHOM CEH30pPHOM OTOPaBKY
11aKe, NalujeHTH HUCY CIOCOOHM Ja BplIe IMpelu3Ha KpeTama ojpeheHa KOOpAHHATUBHUM

TCCTOBHMMA OBC I[I/IcepTaI_II/Ij c.

Kako cy IIHC u IHHC mehycoOHO u aHaTOMCKM ¥ (DYHKIIMOHAJIHO MHTEIPUCAHHU,
noBpeja nepupepHUx HepaBa JOBOJIU 0 AYroTpajuX KOPTUKATHUX HpomeHa (294). Akco-
HaJIHA MUC/IMPEKIIMja, OTHOCHO aKCOHAIHU miss-matching, MpeacTaBiba 3amnpaBo 0a3zy (yHK-
[IMOHAJIHUX MPOMEHa Koje J0BoJie 10 AemaBama y okBupy LIHC-a. MHepBanuja norpemsmx
nepudepHux Taprera je npaheHa (yHKIIMOHATHOM CHHANTHYKOM PEOPraHU3aIMjoM Kako
COMAaTOCEH30PHOT TaKO M MOTOPHOT KOPTEKCa, OJHOCHO JOJa3H JI0 PeMalliHra KOpTUKAIHE
pernpe3eHTantje make y okBupy mosra (294, 295). ToranHa TpaHCeKIMja HEpBa KOja HAKOH
XUPYPILKE penapaiyje Hy»KHO pe3yaTHpa U BEJIUKUM aKCOHAIHUM miss-matching-oM KOHce-
KBEHTHO he BonuTH 10 BehMX KOPTHUKAIHUX MPOMEHA y OJHOCY Ha MOBPEE HAarkheueHmha Koje
HUCY JIOBEJIe 10 MpeKua y KOHTUHYUTeTY HepBa (294, 295, 377). IlnactunuTeTr Mo3ra o3Ha-

YyaBa CIIOCOOHOCT MO3ra Ka CHHANITUYKO] PEOPTaHU3aIlN]H.

VY npernennom paay ob6jaBieHoM 1983. Kaac u koayTopu cymupajy 10 Taja Mmo3HaTe
nHpOpMaIrje 1 ca3Hamka Ha TEMY PEOpraHM3allje COMAaTOCEH30PHOT KOPTEeKCa HAaKOH MOBpe-
ne nepudepHux HepaBa ko cucapa (304). Mako uznaxy nerajbaH Mperjien TaaallmbuX ca3Ha-
Ha, TEXHOJIOIIKKA Pa3BOj TOT BpEMEHA JI03BOJbABAO j€ YIIIABHOM EKCIIEPUMEHTE Ha KHBOTH-
wama. Behnna ungopmanuja nodujeHa je TMPEeKTHUM KOPTUKATHUM 3alTUCHMa MTPEKO MHUKPO-
SJIIEKTPOJIa, Y EKCIIEPUMEHTHMA CIIPpOoBO)CHUM Hajuenihe Ha MajMyHUMa, y CHTyallfjama Kaja
Cy U3BpIICHE TpaHCEKIHje nepudepHUx HepaBa, aMITyTalldje MpCTUjy U Tako nake. Cana-
I TEXHOJIOIIKH pa3Boj oMoryhaBa MHOTO npenu3Huje nHdopMalyje y3 Takohe u XxymMaHu-
j€ eKcmepuMeHTe, rie ce npuMeHoMm Hip. fMRI nobujajy 3Ha4ajHO KBAaJIMTETHHjU MOJAIH
(378-380). [TomenyTH ayTOopy HaBOJE KAaKO j€ JIOTHYHO OYCKHBATH J1a YKOJIWKO j& MHITYT U3
OWJIO KOT JieNia Tea YKIOHEH, NEPUBUCAHN JISJIOBU COMATOICKe Mare Hehe oxroBapatn Ha
COMaTHYKU CTUMYJTyc. Benuku Opoj pasoBa, ykibyuyjyhu u caBpeMeHa HCTpaKuBamba rOBOPU
Uy IPUJIOT peopraHu3aliije Ha HUBOY CyOKOPTHKAIHUX CTpyKTypa (377). Y peopranuzanuju
KOJI OJIpaciiX cHcapa yKJamame WM MHAKTHUBHCAE CEH30PHOT MHITyTa ca nepudepuje He
MIPOM3BOIN ITPOCTO CEKTOPE COMATOCEH30PHOT KOpTeKca Koju ,,hyte*. OBe mpomemype pe3yi-
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TUpPajy HOBUM oOpaciyMa KOpTHKajaHe akTuBanyje. Kac u kosere onucyjy BUIle pa3iMuUuTHX
TUIIOBAa KOPTHKAJIHE peopraHMu3alije: coOMaTOTOINCKa EKCIIaH3Wja, pPereTeTHBHA eKCIaH3uja,
HOBE peIpe3eHTallyje, HeTomorpagcka peakThBalija Kao W HEKOIMIUIETHA pPeaKTHUBaIja

(304).

Bosbu QyHKIIMOHANHN pe3ynTaT KoJ Miiahux manyjeHata npoHaluli Cy U APYTH ayTo-
pu (381), a ucTpaxkuBama Mokazyjy Aa (QyHKIHMOHAIHU Pe3yJITaT KOpPEeTupa U ca KOTHUTHUB-
HuM crniocobHocTrMa (382). CeH3opHHM U JeUIUT y MUIIMNHO] CHA3U KOjU Cy 3HAaTHO Behu
KOJI MPOKCUMAJTHUX TIOBPE/Ia, a MOoceOHO KOJ MoBpeaa OpaxujaaHor IJieKcyca, IeIoM o0ja-
IIiHaBajy 3HA4ajHO ciabuje pe3ysTare OBHX MalMjeHaTa y OJHOCY Ha HalMjeHTe ca MoBpeaa-

Ma IMOJJIAKTHUIIC.

[Topen HaBeneHOr, eKCIIEpUMEHTAIHA WCTPaKMBamkba Ha KMHEMATHLHU 3IJ1000Ba KOX
Mayaka ca MHIYKOBAaHUM IOBpeaaMa nepudepHux Hepasa, oKa3yjy OHO LITO je OYEKHBAHO,
a TO je alTepHalyja KMHEMAaTHKE IOjeIMHAYHuX 3ri1000Ba. OBe anTepHaIje HacTajy Kao
nocienuia nepurTa HaKoH nospena. MelyTum, yrnpkoc mpoMeHaMa y KHHEMaTHIIN 3TI1000-
Ba TOCMaTPaHMX TOjEIMHAYHO, CPEIAHE TPAJEKTOPH]E OPHjEHTAIN]E EKCTPEMUTETA U TYKUHE
eKCTPEMHUTETa OCTalle Cy YIIIaBHOM MHBApHjaHTHE KOJ CBHUX KHMBOTHHA. Cyreprcane mpome-
HE Yy CpeAHM YyTJIOBHMA 3IJI000BAa Cy KOOPAMHHMCAHE KA0 IO JYropoyHe KOMIIEH3aTHBHE
cTpaTeruje Kako Ou ce yMamHiie poOMeHe y 3rI00H0j) kuHematuiy (383). OBakBH pe3ynTaTu
Takohe Kao Mo3aJHHy MOTY MMATH KOPTUKAIHY PEOpraHH3alyjy, ca IHJbEM YCIOCTaBIbamba
NPETXOAHO ayTOMaTU30BaHUX (yHKuMja. CIMYHO MOXe OUTH M KOJ MoBpena nepudepHux
HEepaBa TOPIHUX ECKTPEMUTETA, Ie he ce ypKoc CeH30MOTOPHOM JepHUUUTy oxpeheru koop-
AWHATUBHU 3aJaly TCXKC PCIIUTH UCTHUM MOTOPUYKHUM IIEMaMa Ka0 U IpC MOBPCAC, Ka0 Ha
puMep KOJ moTnucuBama y okBupy ‘Jebsen-Taylor Hand Function Test®, ma u xox octanmx

TCCTOBA KOjI/IMa Cy NOABPIrHyTHU UCIIUTAHUIIN.
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Cnuka 05.02-2: KoMmmeH3aTOpHH MEXaHH3MH MPUIMKOM pelliaBama 3agaraka Ha ,,Purdue pegboard” Tabmw,
noceOHO BHUJJbMBU MPHJIMKOM Jp)Karba MHHA U TOKYIIaja BEeroBor Iiacupama y npensulenn npocrop. [lauu-
JEHT je omepucaH HAKOH yJIpYy>KEHHX MOBpe/ia MeijaHyca U yJIHapuca, y3 TO je UMao U BHIIECTPYKe (QpakType
KOCTH]y pyKe Kao U Jie3uje KpBHHUX cyaoBa. Vctu je Beh mpukazan Ha ciurm 05.01-2.

(dPororpaduje uctpaxuBaukor tuma npod. ap Pacynuha, ayrop dortorpaduja Bnagumup [Tyzosuh)

3HavajHO crnabuje KOOpIAMHATUBHE CIIOCOOHOCTH KOJI MallijeHara ca noBpeaama nepu-
¢depHUX HepaBa, ynpkoc oapeheHoM moBpaTky muminhHe cHare, MOry OUTH Y y3pOK I'yOJbermba
rocia, IpoMeHH Ipodecuje, oaIacka y MHBAIUACKY IEH3H]y, a U HEMOryhHOCTH IpBOT
3arolbaBamba HAKOH IIKOJIOBaka, ¢ 003UPOM J1a je BEeIMKH Opoj nanujeHaTa y BpeMe noBpe-

ne OUo y Cpeh0j KO WK Ha CTyUjama.

05.02.5.4. Cuara nokpera

VYnpkoc BeaMKoM Opojy eBalyHMpaHUX IapameTrapa KOjU HMMajy 3HauyajHO MECTO Yy
onpehuBamy KBaJUTETa ONOpaBKa IMalljeHaTa HaKOH perHepBanuje, MoryhHocT u3Bolhema
onpeheHor mokpera Kao Mepa MHIIMhHE CHare ce WIak cMaTpa KJbYYHHM aclleKTOM YcCIie-
mrHoT onopaBka. Kako je y oBoj cTyauju o 47 manujeHara ca moBpeaamMa OpaxujasHor TIeK-
cyca BUX 25 MMano TOTaqHy napanusy, 21 ropwy, a camo 1 nomy mapaiuzy, ol BEJIUKE
BAXHOCTH je OWJIO OJPEIUTH MPHOPUTETE Jieueha MPUIMKOM XHpYpIIKe uHTepBeHImje. Ca
MOTOPHYKOT aCIeKTa MPUOPUTETH HEYPOXHPYPIIKE WHTEPBEHIMje OWIN Cy YCIENIHO yCIIOo-
CTaBJbamE!
drnekcuje TaKTa
Abnyknuje pameHa
direkcuje 3ra00a pydja U (GICKCHje TPCTH]Y MaKe

Ekcrensuje 3rinoba nakra

A

Excrensuje 3ri00a pydja u eKCTEH3Uje MPCTU]Y IIaKe
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HapaBHo, nopen mpuopurtera yCrocTaB/balkba MOTOPHYKHUX (DYHKIMja, HUILNTA Mambe
Ba)XHO MECTO HHjE 3ay3UMa0 HH CEH30PHHU OIOPaBaK, Ilie OM y YKYITHOM IpECTaBIbarkby 3Ha-
yaja (hyHKIIOHAIHOT CX0/Ia, CEH30PHHU OMOPaBaK MeUjalIHe CTPaHe MOJUIAKTUIIE U IIaKe Ono
Ha Tpehem MecTy — oaMax u3a adayKIhje paMeHa, a MPOTEKTUBHU CEH30PHU OTIOpaBaK Majia
1 KaXUIIPCTa Ha cajna Beh meToM MecTy, U TO OaMax HaKOH MOTyhHOCTH Quiekcuje 3riioda

pydYja 1 IpCTHjy IIaKe.

Benuku 6poj npyrux ayropa 0aBuo ce (yHKIIMOHAIHUM OIOPABKOM paMeHOr 3rioda
U JIaKTa Ila 1 MoryhHOCTHMa omopaBka (pyHKIMje [1aKe HAKOH IoBpesia OpaxujaHor IUIeKCy-
ca. TpermaH nepugepHUX HepaBa XUPYPIIKUM IyTeM OMO OM BpLIEH WM JUPEKTHOM HEp-
BHOM pernapanujoM Koja Ou oOyxBaTajla MHTEPHY M €KCTEpHY HEYPOJIU3y HEpPBa, CIUIUT pera-
pauujy, TUpEeKTHY HEPBHY CYTYpy M HEpBHU rpa@THHT Wiu OU OMO BpPILIEH MyTEM HEPBHOT
TpaHcdepa. Y 3aBUCHOCTH O]l TUIA NOBpeae OpaxujaqHOr IUIEKCyca Kao U IMOCIeAMYHOT

IMCcabUINTETa pa3BHjajie Cy ce U OllepaTUBHE CTpaTeryje.

Kon roranne mapanuze 6paxujanHor miekcyca (C5-Thl) Cunxa npennaxe tpanchep
n. accesorius Ha n. suprascapularis 3a nobujame QyHKIMje a0AyKIHje 3ria00a pameHa, eKc-
TEpHE poTaluje Kao U ctabunuzanuje pameHor 3riaoda, CC7 Ha fasciculus lateralis vnu fasci-
culus posterioris 3a nobujame (QyHKIUje aOAyKiuje paMeHa, (prekcuje u eKCTEeH3Uje JIaKTa
Kao M eKCTeH3uje 3ri100a pyyja, -1V nn. Intercostales na n. musculocutaneus 3a nobujame
byukumje daexcuje nakra U V-VI nn. Intercostales na rpany n. radialis xoja MHEpBUIIE
caput lateralis m. triceps brachii 3a no6ujame QyHKIMje ekcTen3uje 3rnoda nakra (384). U
JpyTd ayTOpU MpeUIaxy OIepaTHBHE CTpaTervje 3a pellaBame, Kako NmpobjemMa TOTaaHe
napanmse, a Mehy \BHuMa ce u3Bajajy crpareruje Banra, O6epnuna u JlnuaBenrsonra (338,
339, 385-387), Tako u omepaTUBHE CTPATETH]E 3a PElIaBamke MpodiieMa TOPHE U JOHkE Mapa-

muse (334, 335, 341, 387-392).

VY 0BOj ctyamju, ko 47 manyjeHaTa ca moBpeaaMa OpaxujaaHor TIeKCyca, XUPYPIIKe
WHTEPBEHIIN]€ U3BPIIEHE Cy Ha 57 HEPBHUX CTPYKTYpa, IITO j€ JIeTaJbHO MPUKa3aHO TabeIoM
04.02-8. Tun xupypIike UHTEpBEHIMje 3aBUCHO je of Beher Opoja dakropa momyT: cTeneHa
TEXHUHE MMOBPEie, HUBOA MOBPEJIE, AY)KUHE HEPBHOT JeeKTa Kao U O] CAauyBaHUX JTOHOPCKUX
HEpaBa, a KOHAYHY OJUTYKY O HEYPOXHPYPIIKOj MPOIEAYPH BPIIMINA Cy HEYPOXHPYpP3H ca
BHIIIE/ICIIEHN]CKUM UCKYCTBOM Yy 00lacT Xupypruje nepudepuux HepaBa. Ha ocHoBy pesyi-
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TaTa y NMOMEHYTO] Tabenu BuAM ce Aa je y 86% ciyuajeBa MONLIO JI0 MOCTONEPATUBHOT
noboJplIama MoTopudKkuX ¢yHKIMja. Mako je kox camo 3.5% omnepucaHux HEPHUX CTPYKTY-
pa JONUIO 10 OTMYHHX IMOCTONEPATHBHUX pe3yiTara, yak 64.9% omepucaHuX CTPyKTypa je
MMajio 100ap WM OJUTMYaH OMOpaBakK, IITO OW 3HAYMIIO MOTYNHOCT akTWBHE a0ayKIHje y
3100y paMeHa mpeko 45°, crosballmby poTalujy y 3r1ody pamena 1o 90° u3 nosuiyje myHe

YHYTpallikhe poTauuje, myHy ¢uekcujy 3rioda jJakTa kao U MOryhHOCT moHaBibama Beher

Opoja MokpeTa y paMEHOM M JIJAaKaTHOM 3TJ100y KOJ OBHX TIaIlHjeHATA.

Cmuka 05.02-3: OmnopaBak antepodyiekcrje u abayKiuje y 31700y paMeHa KOJ[ MallijeHTa ca TOTAJIHOM Mapa-
JIM30M JIECHOT OpaxujaiHoT IUIeKcyca

(Dotorpaduje uctpakuBauxor Tuma mpod. ap Pacymmha, ayrop dportorpaduja Bmagumup [Ty3osuh)

Excruiopanuja u Heyposin3a Cy J0BEJU 0 MO3UTHUBHUX IOCTONEPTUBHUX IPOMEHA y
MUIIMNHO] CHA3U y MET Of] CeAaM OIlEpUCAaHUX HEPBHUX CTPYKTypa, olHOCHO y 71.4%, Hep-
BHU rpadTHHT Y 84.6% onepucaHux HEPBHUX €JIeMeHaTa, a HepBHU TpaHcdep y 91.7%, npu-

Kkaszano tabdenom 04.02-8.

[TperxoaHo MyOIMKOBaHA UCTPAXKHMBaKa MOKA3yjy Jia 10 TIOCTONEPATUBHOT HAIPETKa
nonas3u kox 85 o 95% mnanujenata (393), tako aa ce Mmoxke pehu 1a cy pe3yaTaTtu onopaBka
nanujeHata Tperupanux Ha Kmmnumnm 3a Heypoxupyprjy, Knuanukor nenrpa Cpouje y beo-
rpajy KOMIUIEMEHTApHH ca pe3yJTaTuMa JApyrux peepeHTHUX IIeHTapa y cBeTy. Y J0 caja
HajBehoj mpuKka3aHo] cepyju ONEepaTUBHUX pe3yiTaTa OpaxujaiHOT TUICKCYyca, Y CTYIUJU Koja
je odyxBaruna 1019 nesuja GpaxujanHor 1iekcyca, o dera cy 509 (50%) nacrane Tpakiu-
jom/koHTY3HjoM, 161 (16%) ycnen Tymopa OpaxujanHor miekcyca, 160 (16%) cy Ownm cus-
JIPOMH TOPHET TopakaimHor oTBopa (eHr. Thoracic QOutlet Syndromes — TOSs), 118 (12%)
npoctpenne pane u 71 (7%) nauepaunuje, a y K0joj Cy MalMjeHTH Owiu omepucanu 3umel)y

1968. 1 1998 ronune. Y cTrynuju je KopuitheH CUCTEM rpajialiije onopaska npema LlenTpy 3a
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3/paBCTBeHEe Hayke YHuBep3utTeTa y Jlymsujanu. Pesynrtatu cy mokazanu aa je kon 366
narMjeHaTa ca CynpakJaBUKyJIapHUM TPaKIIMOHMM MOBpeaaMa J10 3370BoJbaBajyhux mocro-
NepaTUBHUX MOTOPUYKHX pe3yiTata (o orneHe 2-3 g0 oueHe 5) gonuio koj 279 nmamyjeHara,
OJTHOCHO Kof 76% wux. [lannjenTtu ca TpakIMOHUM MOBpeiaMa KOju Cy ONEPUCAHU Y CKOPHU-
JUM TOJMHaMa y OJHOCY Ha BpeMe o0jaBibHBama CTyAHj€, OJHOCHO y nepuoay oa 1999. no
2002. roguHe nuMajy 60JpH MOCTONEPATUBHU ONOpaBak. Pe3ynTaTu mocTonepaTuBHOT ONOPaB-
Ka kox 143 umH(}pakiIaBUKyJIapHE TpPaKIMOHE Je3uje MOKaszyjy Ja je, Ha OCHOBY HEPBHOT
aKIIMOHOT TIOTEHIIMjaia, MpocevYaH OMOpaBaK JaTepaHOT dacuukyiyca 6uo 3.8 Ko HEpBHOT
rpadTunra, 4.3 K01 HEpBHE CyType U 4.5, y cilyyajeBUMa Kaja je BpIIeHa Heypoausa. Pemna-
pauuje MeaujaidHOr (acuukyiyca Ouie cy 3HaTHO Mame ycremHe. OmopaBak koj rpadt
penapariija mpocedHo je 6uo 1.2, kox cyrypa 2.2 a koq Heyponusa 3.9. YIpkoc mpeTxoaHuM
BaCKyJIapHUM penapaiujama, 25 WHTepPBEHIMja Ha MOCTEPUOPHOM (aCIHKYIyCy MMaje Cy

00Jbe pe3yaTaTe y OAHOCY Ha MeAujarHu daciukyiayc (394).

Y pany y kojeM je y30pak YMHHJIO ceJaM TallyjeHara ca moBpenama OpaxujamHor
IJIeKCyca HacTalux ycien caodpahajaux Hecpeha, a koje cy o0jaBwin ayTopu ca YHUBEP3U-
Tera y KeHTHKH]y, KO YETHPH j€ TOIUIO 0 3HAYajHOT MO00JbIIamka opeheHnX MOTOPUUIKHUX
¢dbyHknuja 6 10 8 Henesba HakoH Heyposinze. OBako paH OMOpaBak, MpeMa peurnma ayTopa,
CyTrepHIle J1a je jeJHa O KOMIIOHeHaTa MoBpeaa U KoMIpecuBHe npupoje. Koa oBa uetupu
MalyjeHTa Harpeaak je 0mo oOenexeH MOMaKOM MOTOPHYKHX (YHKIHMja 3a JBa WIJIM BHIIE

HHBOA MpeMa ckaiii bpuranckor MmeauimHcKor caBeta (342).

Crynuja xojy cy objaBunu bepremu u I'm3onu 2014. oOyxBata 14 cybjekata kox
KOjUX je W3BpIICH HEPBHU TpaHcdep n. radialis-a, koju MHEpBUILE caput mediale m. triceps
brachii w m. anconeus, Ha n. axillaris. On mux 14, neBeT nanujeHara je npaheHo aBe roauHe
MOCTONIEPTUBHO M Ha KUMa CE 3aCHUBAJy pe3yiTatu cryauje. VcTu mokasyjy na ce mux
cellaM OIOPABMIIO O] 3a0CTajama PyKe y yHyTpalmoj poTauuju. CHara abaykiuje pameHa
o yriioM o 90°, MepeHa TMHAMOMETPH]CKH TToKa3yje Hampenak ca 40% mpeonepTuBHO Ha
60% mocTonepTUBHO Y OAHOCY Ha CHAry 3JpaBor pameHa. J{ok ce u3apKJbUBOCT y a0ayKIIU-
J4, KOja je MepeHa BPEMEHOM TOKOM KOjer MaI{jeHT ycre Ja Ap>KU pyKe y MOTIYHO) a0ayK-
1uju, nosehana ca npubmmkHo 25% npeonepaTuBHO Ha MPUOIMKHO 65% MOCTONEpPaTUBHO,

y OJIHOCY Ha 3/ipaBy cTpany (334).
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I'pyna ayropa Koju TpeICTaBJbajy 3aueTHHKE XHUpypruje nepudepHUX HepaBa Ha
teputopuju Cpbuje Ha yeny ca npodecopom Camapuuhem ca KinnHuke 3a HEypoXupyprujy,
Knuanukor nentpa Cpbuje y beorpany, o6jasmuia je 2000. ronune pe3yniraTte HEPBHOT TPaH-
cbhepa Ha n. musculocutaneus v n. axillaris. Y 0BOM HCTpaXMBamy ayTOPH HABOJIE /A j€ HUBO
onopaska 6o 50% u 63.2% 3a n. musculocutaneus v n. Axillaris, xaga cy Koj HEpBHOT TpaH-
cdepa kopuIIheHH UTEPKOCTATHU HEPBH, OJHOCHO 65% u 75% mnpunukoM kopuiihema .
acessorius-a, u 90.4% u 86.9% kana cy koa HepBHOT TpaHchepa KopultheHe KoiarepayiHe
rpane OpaxujanHor miekcyca (395). Mcra rpymna crpyumaka je 2005. o6jaBumna pax ca pe3yii-
TaTuMa ynotpeode n. thoracodorsalis-a kao JOHOpa KOJ HEpBHOTr TpaHcdepa mpu mpenapa-
OounauM se3rjama C5 u C6 HepBHUX KOPEHOBA. Y pe3ysiTaTHMa paja, ayTopu IpuKasyjy aa je
710 KOPUCHOT (hYHKIIMOHATHOT OMOpaBKa JIONUIO KOJ cBUX 12 pemapauwmja n. musculocutane-

us-a, omHocHO Kog 14 ox 15 (93.3%) penapauwja n. axillaris-a (341).

Pan o6jaBsben 2006. roguHe eBaiyupa OmopaBak (prexcuje jakTa KO MOBpeda Ha
nuBouma C5-C6 u C5-C7, rae je kopuirheH IBOCTPYKHA HEPBHH TpaHcdep, omHocHO O0ep-
JIUH 2 TIpolieiypa, MPUIMKOM 4era Cy jefaH win Bumie (acuukyiyca n. ulnaris-a xkopuirhena
3a peuHepBanujy m. biceps brachii v jenan unu Buie (acuukyyca n. medianus-a 3a peu-
HepBauujy m. brachialis-a. Kon cBux 10 nmanmjenata ucnpaheHuX MOCTONEPATUBHO TOKOM
CTyIuje ornopasak (iekcuje y 3riao0y Jiakta qocerao je oneHy M4 npema bputanckom menu-
IIMHCKOM CaBeTy, a MPOCEK cHare (hJeKkcHje JIakTa y BUAy noAurHyTor ontepehema 6o je 3.7
kg (mujanmazon ox 1 go 7 kg). I mopen tora mro cy (acuukyinycu MeaujaHyca U yJHapuca
ucKopuiheHu 3a peuHepBalujy mummha Quekcopa miake, HUje AOILUIO IO CEH30PHUX U
MOTOpPHUX AeduiuTa Ha TepUTOprjamMa oBuUX HepaBa. Ca apyre cTpaHe, cHara CTUCKa IIaKe ce
nosehana ca npoceunnx 18.3 kg (mujamazon ox 8 mo 26 kg) mpeomneparusHo, Ha 33.1 kg
(mmjamazon ox 18 mo 50 kg) mocroneparuBHo (340). Unak, ycnen GU3HOIOMKUX U TTaTOH-
3MOJIOMIKHX TIpOLeca U MeXaHu3aMa, KOJ| TIOBpeAa OpaxujaiHOT IUIEKCyca, MOCEOHO YKOIHKO
ce paau O TOTAIHO] Mapaiu3u, (YyHKIHOHAIHM OMOpAaBaK IIaKe ce peTko ocTBapyje. Kako je
KOJ TToBpeia OpaxujaaHor IJIeKcyca peTko Moryhe BpatuTu QyHKIH]jy mIake, BPJIO Y€CTO ce
IpUMERY]y OPTOIEACKE XUPYPIIKE MPOLeaype, 0OMHOCHO MUIIMNHA W TETUBHH TPAaHCQEPH.
Jeman ox TakBUX mpHUMepa je W CTyauja 00jaBjbeHa O]l CTpaHe jamaHCKuX aytopa u3 1991.
I'opuue, y K0joj ayTopu MpuKasyjy pesynrare (GpyHIMOHATHUX CIIOCOOHOCTH PyKe KOJI ILECT
narujenata ca komruietHoM (C5-Th1) mapanuzom OpaxujairHOT MJIEKCyca KO KOJUX j& U3Bp-
meH tpanchep m. latissimus dorsi (292). [IpobmemaTtnka MUIIMhHOT U TETUBHOT TpaHCchepa

172



KOJ[ TIOBpea nepudepHux Hepasa, a MoceOHO KOJ MallfjeHara ca moBpefama OpaxujalHor
IJIEKCyca Tpesia3u OKBHpE OBE IMCKYCHje, a YUTAOLHU ce ymyhyjy Ha JOJaTHY JIMTEPaTypy

(396-400).

PesyntaTi oBOr HMCTpakMBama IMOKa3yjy Jla Ce CTHUCAK IIaKe KOJ MOBpeaa Meaujall-
HOT, OJHOCHO YJIHAPHOT HEpBa ONopaBuo 10 ckopo 60% y oaHOCY Ha 3ApaBy PYKY, IOK CY
noBpejie 00a HEpBa KCTOBPEMEHO JOBOIIIC JI0 3HaUajHO Beher aucadbwmmrera. [lanujentn ca
MOBpe/IaMa W MEJIMjalTHOT U yJHAPHOT HEPBa MPWJINKOM JHHAMOMETPHjCKOT TECTUpamka CHa-
r'e CTHCKA IIaKe MOKa3alH Cy 3HATHO CIa0MjH PE3yJITarT, IJie Cy y MPOCEKy OCTBAPUBAIIN BPE/I-
HOCT 011 0kO 28% y ofHOCY Ha 37paBy pPyKy. M KOJ KJbyd CTHCKA MAIMjEHTH ca MOBpeaaMa
MEMjaJTHOT W YITHApHOT HEpBa MMl Cy Hajcialuje pesynrare. Pesynratu nuHaMoMeTpuj-
CKOT' TecTHhpama Mulrha ¢ekcopa MoIakTUIe KO MalldjeHara ca moBpeaaMa MeIaujaTHoT

Y YITHApHOT HEpBa JIeTaJbHO Cy npukazanu rpaduxom 04.02-3.

Cnuka 05.02-4: OmnopaBak MummhHe cHare nanyjeHTa HaKOH TOTIyHE TpaHceknuje n. medianus y3pokoBaHe
MOTOPHOM TECTEPOM, UCTH MalMjeHT je Beh npukaszan ciaukom 04.02-3

(®Pororpaduje uctpakuBaukor tuma pod. ap Pacynuha, ayrop dortorpaduja Bnagumup [Tyzosuh)
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Pesynrare npyrux ayropa HHje jeAHOCTAaBHO CUCTEMAaTU30BAaTU M HANpaBUTU mopehe-
Be, ¢ 003UpPOM Ja Cy MeToJie eBanyanuje mummhHe cHare gocrta Bapupane (39, 316, 317,

401, 402).

Cruka 05.02-5: KontpakTypa mMajor npcra ycjen MoBpeie YIHAPHOT HepBa U HberoBa HeMoryhHoCT ymotpede
KOJI INHAMOMETPH]CKOT TeCTHPabha

(®ororpaduje uctpakuBaukor tuma pod. ap Pacynuha, ayrop dortorpaduja Bnagumup ITyzosuh)

VY HemaBHO 00jaBibeHOj cTyauju u3 2016. rogune, rpyna ayropa je NCIIMTHBANIA KIIU-
HUYKH IePUITUT KO malijeHaTa ca BUCOKUM Jie3rjaMa MeIHjalHOT HepBa. PesynTaTu cTyu-
je Ha y30pky ox 11 manujenara noka3syjy Ja je akTMBHa IIpoHalMja y BeheM neny Ouna cady-
BaHa KOJ| CBUX MAIlMjeHarta, I/ie j€ CpeAmbH 00UM MOKpeTa U3HOCHOo 52°+13°, y3 cHary npoHa-
muje M4 kon 10 ox 11 mammjenara. Oxanmuaan pe3yntaTd Quiekcuje 3rio0a onemeHn ca M5
MMOCTUTHYTH Cy KOJ| CBUX MaIlfjeHaTa, J0K je GiIeKcHja Mocaeamer HHTepdaaHreaTHoOT 310~
0a nmanua u kaxunpcra 6mwia Hemoryha koj cBux 11 nmanujenarta. diekcuja ocTaaux NpCTUjY
umana je oueny MS. Ca npyre cTpaHe, OonopaBak cHare MepeH AMHaAMOMETPH)CKU U3HOCHO je
ucnoz 50% y ofHOCY Ha KOHTpajaTepaiHy cTpaHy. Tako je cTUCaK MIake MPOCEYHO U3HOCHO

46+12% a kibyu ctucak 36+11% (244).

C 003upoM Ha MHEPBAIMOHO MOJpYyYje Koje o0yxBaTa MuIIhe MpoHATOpEe MOUIAKTHU-
e (m. pronator teres u m. quadrates), mutirhe ¢aexcope (m. flexor carpi radialis — FCR, m.
palmaris longus — PL, m. flexor digitorum superficialis — FDS, m. flexor pollicis longus —
FPL, m. flexor digitorum profundus kaxrmpcta u cpeamer npcta — FDP, kao u nospimHcky
rnaBy m. flexor pollicis brevis — FPB) kao u mummhe ogmuniaye (m. abductor pollicis brevis
— APB u noBpmuHCKy ri1aBy m. opponens pollicis), BUCOKe Je3uje MeAnjaTHOT HepBa MOTY
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outu y cxiany ca TunenoBuM TBpAwmaMa. Haume, Tunen je jomr 1917. TBpauo na HakoH
BHUCOKUX JIe3Wja MeHjaTHOT HepBa MpoHaija Hehe 6utu moryha, duekcuja 3riobda pydja he
outu cnaba kao u na ruekcuja manma, KaKUIpera u cpeamer npeta nehe outu moryha (403).
Ca gpyre crpaHe, HajBepOBaTHHje Cy JIBa IVIaBHA (pakTopa yTHIIaja Jia Pe3yJITaTH OBE JIOK-
TOpCKe AucepTalyje, Kao U Tope MOMEHyTe CTynauje, He OyAy Yy MOTIIyHO] CarjacHOCTH ca
TunenoBom uzjaBoM. Ta nBa (hakTopa Cy KOMIEH3aTOpHE CHOCOOHOCTH MHIIMha IIake H
Hampeaak y Jeuemy MoBpea nepudepHux Hepasa, ca YuMe ce cllaxy u beprenu u capanHu-

u (244).

A

Cnuka 05.02-6: IlanujeHt ca ynpyskeHnM nopenama n. medianus u n. ulnaris y3poKoBaHHM IPOCTPEITHOM
paHOM HaJUIaKTHUIIE:

A —Ilpuka3 pane

b — Omnopagak (iaekcuje 3ri1o0a pydja U3 HO3UIH]jE IIyHE EKCTCH3H]e

B —Ilotnyna adyHknmja npcTrjy make y3 BUIHY aTpodujy

(dPororpaduje uctpakuBaukor Tuma npod. ap Pacynuha, ayrop dortorpaduja Bnagumup ITyzosuh)

JenHa crapuja cryamja, CIpoBeACHA CPEIMHOM cenamjiecetux roamHa 20. Beka, a
oOjaBibeHa 1982. roguHe y wyacomucy 3a xupyprujy make (edr. The Journal of Hand Sur-
gery), ca cjajHuM TpadUIKUM MPUKA30M JIOKallfja MOBpeaa yIHAPHOT HepBa, TOBOPHU O pas-
JMYUTOCTH OMOPAaBKa MOTOPHYKUX (PyHKIHMja IIAKe, Y TOM CMHUCIY M JHHAMOMETPH]jCKUX
pesynrarta, a ¢ 003upoM Ha (akTope KOju Cy Ha Taj onopaBak yrumanu. CTyauja mpukasyje
Jla je ormopaBak MJIaIuX IMalijeHara ca BUCOKHM Jie3rjamMa Bapupao JOK KO OJpacivX Talu-
jeHaTa ca BHCOKHUM Jie3hjamMa HHje JOILIO 0 MPHUXBaT/bUBOI omopaBka. Ca npyre crpase,
MJIQIM TIAIMjEHTH ca HHUCKUM Jie3hjaMa yJTHapHOT HepBa Cy Beh 10 Jpyre mocromnepaTHBHE
TOJMHE TIOKA3aJIH CjajaH OMOPaBaK, JOK KOJ OJpaciux To HHje 6uo ciydaj. Kox ogpacnux ce

BeoMa J1obap ormopaBak jaBjbao KacHHj€, OJHOCHO OJI APYTe JI0 MIECTE MOCTONEPATUBHE TO/IH-
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He. AyTop HaBOJM Ja je JaTepajHH KJby4 CTHCaK M3Mely maniia u Kaxumnpcra OOMYHO cMa-
weH Ha 20 1o 50% ol HopMalHe CHare CTUCKA, JOK je CTHcak Iake cMameH Ha 10 1o 50%.
Kox 5 mnanux manujeHara, Ko Kojux je y3pact 6uo ox 7 10 14 roauna, onmopaBak KJbyd CTH-
cka je 6uo 65% y mpoceky, kpehyhu ce ox 29 no 84%, ca npyre crpane kox 10 ogpacmux
namnyjeHata yspacra oa 21 go 54 roauHe omopaBak KJbyd cTHCKa je 6mo mpoceuHo 33.3%,
kpehyhu ce on 23% mo 41%. YV cryauju Huje mpoHalheH yTuiaj mepuoia MpOTEKIOr OJf
MOBpEJIE IO Olepaiuje, KOju je MaKCHMalIHO OMO IIeCT MecCeld, Kao HU JYKHHE pa3Maka
n3Mel)y HepBHUX OKpajaka Koja je 6ujia 10 5 cm, Ha KpajlbH MCXOJl MOTOPUYKOT OINOpaBKa

maxke (256).

Axwmen u capamHuLd y cBoM paay u3 2012. roguHe mpe3eHTyjy KOPEKTaH OMopaBaK
kon 8 ox 19 mammjenara ca moBpegaMa yJIHapHOT HEpPBa, OMHOCHO Yy 6 ox 18 mamujenara ca
noBpegaMa MeAMjaTHOT HepBa. YIHApHU HEpPB UMao je 100ap omopaBak KOJ YETHUPH Mallu-
JEeHTa OJTHOCHO HEyCIIelIaH KoJl ceaM mnaiujeHata. [lanujeru ca moBpeaamMa MeaujaHOT Hep-
Ba Cy ca Jpyre CTpaHe MMaiu Jo0ap OMopaBak y YETHPH, a HEYCIEHIaH y OcaM CllydyajeBa.

Cryamja je ykJbydrBaja maiyjeHTe ca moBpeiaMa HepaBa y peruju 3riaoba pydja (16).

Crynuja u3 1991. ronuHe mokasyje ja je mpUMapHa CyTypa HepaBa uMmala Hajoosbe
MOCTOTIEPATUBHE MCXOJE, Ka0 M Ja Cy Miahu manujeHTd mokaszaiu 00Jpu omopasak (401).
HenaBHo o0jaBibeHa PETPOCTIICKTUBHA CTYy/H]ja, CIIPOBENCHA y OOJHUIM YHjH CY IAIHjCHTH
YIJIaBHOM BOjHA JIMIIA, TTOKa3aJia je Ja je BaTpPEeHO OpyXkje Onio y3pok BehuHe moBpeaa nepu-
¢bepHuX HepaBa. YIIPKOC TOME ILUTO ayTOpH pedepulry MO3UTUBHE pe3yaTaTe Y MOTOPUUYKOM
OIOPABKYy KOJ MaloBa, KOJ KOjUX je Y OKBHPY pexaOuiuTaiyje aluiiupaia U eJIeKTPOCTH-
MyJialyja, Ha CBOJUM MAIMjeHTUMa ayTOPU HUCY HAWIUIM HA CTATHCTUYKH 3HAYajHUjE MO3H-

THUBHE pe3yJiTaTe HakoH (usuorepanuje (404).
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06. 3akiby4diu

e Cryaujom cy yTBpheHe neTajbHe eMUAEMHUOJIONIKE KapaKTEPUCTHKE MallfjeHaTa KOju Haj-
yemhe moiexy moBpenama mnepudepHux HepaBa. Bume ox 80% mnoBpeherux cy
MYIIKapIy, T0K je keHa Hemrto Buimie of 15%. [Ipoceuna crapoct mamujeHara je, 6e3
o03mpa Ha aHATOMCKY JIOKaIujy mospeae, oko 30 ronuHa, a Hajpehu Opoj nmamujerara 6muo
je pamHo criocobaH y Bpeme noBpene. [lamujentu cy 3apo0ujanu moBpeae OpaxujaaHor
miekcyca Hajuenthe ycnen caoopahajuux Hecpeha, 1ok cy nepudepHu HEpBH MOTAKTHUIIS

CKOpPO YBCK HOBpel’_)I/IBaHI/I MMOCCKOTHHaMa Ha OIITpeC NpCAMETC.

e TectupameM cy yTBpheHe KapakTepUCTUKEe MOPPODYHKIIMOHATHOT CTamba eKCTPEMHUTETa
HAKOH TOBpejie nmepudepHUX HepaBa UCTOT. Pe3yntaTi moka3yjy TeHepaiHO ClIa0Hju OIo-
paBak KoJ MPOKCHMAaJIHHUX MOBpeaa, a HajBehu AucaOuinTeT OMO je BUAJBHUB KOJ Malyje-

HaTa Ca TOTAJIHOM IIapaIi30M 6anI/IjaJ'IHOF IUICKCYCa.

e Konx HajTexux MoBpela HUje MoKa3aH YTHIA] BPEMEHCKOT IIepro/ia MPOTEKIIOT O OBpe-
e 10 orepanyje, Kao HU O OIepalyje 10 TeCTUpamba Ha CEH30pHE CIOCOOHOCTH IIaKe.
CeH30MOTOpPHM ONOpPaBaK HAKOH TOBpe/la HepaBa MOJUIAKTUIE OWO je Hajcinalbuju KoJ

naiyjeHara ca yJIpy>KeHUM MoBpeaaMa MeijaHyca U yJaHapuca.

e Miahu mamujeHTy cy y oapeheHuM acneKTuMa uManu 00JbH OMopaBaK y OJHOCY Ha CTa-
puje. YdecranocT 0oJia jakor MHTEH3UTEeTa Ouja je HajBeha KoJ mamujeHaTa ca moBpeaa-
Ma OpaxujanHor riekcyca. Hajmuahu manujeHt, ynpkoc TOTaiaHO] Mapaiu3u, HUje UMao

00J10BE Y3pOKOBaHE MMOBPEOM HEPBHUX CTPYKTYpA.

e VYmpkoc oapeheHOM oOmopaBKy MHIIMNHE CHare Kao M CEH30PHHX CIOCOOHOCTH, 10
namyjeHara, 6e3 o03upa Ha aHATOMCKY JIOKAITH]y TOBpeie, HUje OMO CITOCO0aH J1a N3BPIIH
TECTOBE KOOpAWHAIM]e. Pe3ynTaTi MaHyelIHe HECTIOCOOHOCTH OTJIeNIajy CE Uy TOME Jia ce
camo 29% manujeHara ca noppeaama OpaxujaiaHor miekcyca u 68% ca moBpenama Hepa-

Ba HAUIAKTULC U MMOMJIAKTUIIC BPATHUJIO CBOM IIOCITY.
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07. Cnucak ckpaheHua u akpoHUMa

Ckpahennue 1 aKpOHUMH HA CPIICKOM je3UKY:

AB maHT — apTepuO-BEHO3HU IIAHT

ATII — ageHo3uH Tpudocdar

JAMH — JIepMaToOMa MeJljaIHOT HepBa

AYH — JIepMaToOMa yJIHapHOT HEpBa

I[THC — nepudepHU HEPBHU CUCTEM

IITCIT — mocTTpaymMaTcku crpecHu nopemehaj (eur. Post-Traumatic Stress Disorder -
PTSD)

HHC — [IEHTPAJIHU HEPBHU CUCTEM

LI — 1ena maka

JIH4 yriutauk (enr. DN4 Questionnaire) — YnumHnuk 3a npoyery Heyponmckux 60106a,

Ha3uB notuue o1 Douleur Neuropathique 4

CxpaheHnuie 1 aKPOHMMH HA €HIJVIECKOM je3UKY:

ACh — Acetylcholine — aneTmixonun
AChR — Acetylcholine Receptor — perientop 3a aneTUIXoauH
BDNF — Brain-Derived Neurotrophic Factor - HeypoTpodudnu GpakTop CHHTETUCAH
y MO3Ty
CT — Computerized Tomography — komrjyTepu3oBana Tomorpaduja
DASH — Disabilities of the Arm, Shoulder and Hand — YnuTHuk 3a npolieHy MHBalu M-

TeTa pyKe, paMeHa U IaKe
DXA; DEXA — Dual-Energy X-ray Absorptiometry — eHeprercka ancopriyaomMeTpuja uKC
3paka

FA mechanoreceptors — Fast Adapting Mechanoreceptors — 6p30-anantupyjyhu mexanope-

LENTOpU
IGF — Insulin-Like Growth Factors — uncynuny ciuuan axtop pacrta
LTMR — Lowthreshold Mechanoreceptor — MexaHOpeLenTop ca HUICKUM MParoM Jpaku
MRI — Magnetic Resonance Imaging — marHeTHa pe3oHaHLa
MRMT  — Minnesota Rate of Manipulation Test — MunecoTHH Tect Op3uHe
MaHHUITyJIAIHje
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NGF — Nerve Growth Factor — HepBHU (hakTOp pacTa

NHPT — Nine-Hole Peg Test — Tect ca neBet pyna u mranuha
NT — Neurotrophin — HeypoTpodun
PPT — Purdue Pegboard Test — [TapayoB Tect Tabiie 3a moctaBibame mramnuha

RA Mechanoreceptors — Rapidly Adapting — 6p30-agantupyjyhu MmexaHopernenTopu
SA Mechanoreceptors — Slowly Adapting Mechanoreceptors — criopo-agantupyjyhu mexaHo-
peLenTopu

TOS — Thoracic Outlet Syndrome — cHHIPOM TOpHET TOPAKATHOT OTBOPA

Ckpahennne 1 aKpOHMMH HA JIATHHCKOM je3HKY:

APB — m. abductor pollicis brevis

FCR —m. flexor carpi radialis

FDP —m. flexor digitorum profundus
FDS —m. flexor digitorum superficialis
FPB —m. flexor pollicis brevis

FPL —m. flexor pollicis longus

PL — m. palmaris longus

* BpojeBu y 3arpagama y OKBUPY TEKCTa O3HA4aBajy Opoj pedepeHIiie HaBeleHE Y OKBHPY

noriasyea 08.
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09. buorpaduja

Bnanumup Ily3zoBuh je pohen 15.06.1985. ronune y beorpany. Hakon 3aBpiuene
Cnoptcke rumHazuje y beorpany ymucao je ®akynter 3a cnopT U (pU3MYKO BaclHTambe,
Vuusepsutera y Ilpumrunn. /lunmoMmcku pax Ha Temy ,,[paHcdep3anHu mpecek craryca
cTomajna Jele jYBEHWIHOT Y3pacTHOT mepuoja‘ u3 mpeamera KopekTHBHAa THMHACTHKA
onoOpamen je ca omenoMm 10, 2009. roamne. PesyntaTu w3 OKBHpa IUIUIOMCKOT paja
00jaBJbeHU Cy Yy JIBa HAyYHA paja y HApEIHUM roJnHama.

Y mepuony om 2010. mo 2017. roamHe ydyecTBOBao je Ha Bumie jaoMahux u
MehyHapoaHux ckynoBa. Kao mpegaBau mpeacTaBuo je pe3ysrare HCTPaKMBamba Ha HAyYHUM
koH(pepenmmjama y beorpamy (2012, 2013.) m Hosom Camy (2013, 2016), mok je y
WHOCTPAHCTBY OJIp’Kao TMpeaaBama Ha KoHdepeHrjama y AMcrepaamy (Xonaunauja, 2014),
beuy (Ayctpuja, 2016), bpatucnasu (CnoBauka, 2013, 2014), bpwxky (benruja, 2012),
Ucrtanbyny (Typcka, 2015), Manmey (IlIBencka, 2015), Canxrt Ilerepoypry (Pycuja, 2013),
Coduju (byrapcka, 2014), Ctpazdypy (Ppaniycka, 2013) u Typkyy (Puncka, 2013).

On ¢ebdbpyapa 2013. rogune, nmox mentopctBoMm IIpod. ap Jlykaca Pacymmha, Ha
Kmuaunum 3a wHeypoxupyprujy Knumauukor nentpa CpOuje ydyecTByje y HCTpakMBamWby U3
obnacti (yHKIHMOHAIHOT OMOpaBKa MallijeHaTa ca nospenama nepudepHux HepaBa U3 Kojer
j€ TmpoHCcTeKIa OBa JOKTOPCKA AMCEpTalfja, 5 HAyYHUX pazoBa 00jaB/bEHUX Yy YaCONMUCUMA
Ha SCI nmucty, Kao U 2 caoniuTemha Ha Mel)yHapoITHUM HayYHUM CKYIIOBHMA.

O6jaBuo je ykymnHo 8 pajsoBa y yaconucuma Ha SCI nucty, 3 paja 'y yaconmucuma Koju
Hucy Ha SCI nucty, 2 MOTrIaBiba y YHUBEP3UTETCKUM YUIOCHUIIUMA U 9 pajjoBa MITAMIIAHUX Y
1enocTy y 30opHuiimMa MehyHapoasor 3Hadaja. Ox maja 2015. roguHe paau Kao mpeaaBad
Ha BUINO] IIKOJIM CTPYKOBHUX cTyauja “Cmoprcka akagemuja” y beorpamy. ¥V obGnactu
CIIOpTa, OCTBAPHO j€ 3aMa)keHe pe3yJiTaTe ca BEJIMKUM OpojeM Mpo(eCcHOHATHUX CTIOPTHUCTA.
Kao xonaumumonn tpenep KKK , Jlunamo* Kypck ocBojuo je xencky Eppomury 2017.
TOJIMHE ILITO C€ U3/1Baja Ka0 BPXYHCKH pe3yJTar.

["'oBOpU eHrNIecKku U PyCKH JE€3UK U OTall j€ JBOje Jele.
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HN3eox — U/I:
¥YBoa: OBa cryamja oOyxBaTa HCIUTHUBAKE MOP(OJIOMIKMX KapaKTEPUCTHUKA, MOTO-

PUYKUX U CEH30PHUX CIIOCOOHOCTH PYyKe KOJ| TallfjeHaTa KOju Cy OTNepUCaHu 300T MOBpee
nepudepHux HepaBa UCTe.

IManujeHTH M MeTOoe UCTPAKUBaAKA: Y CTYIH]y CY YKJbyueHa 164 marujeHTa ore-
pucaHa y mepuoay o 12 ronuHa, KO KOJUX je eBalyHpaHO MOP(O(PYHKIHMOHATHO CTame
pyky. JoOujeHn moganu cy rpynucaHyd Ha OCHOBY Pa3JIMYUTHUX KpuUTepujymMa U MehycoOHO
nopeheHn, a ka0 KOHTPOJHA Tpyla HEPETKO Cy CIy>KWJIH Pe3yJTaTH TecToBa HemoBpeheHor
EKCTPEMUTETA.

Cratuctuuka oOpaja mojaTaka M3BpIleHa je y craTHCTUYKoM makery “SPSS 18.0.
3a omuc mapaMeTapa oj 3Hadaja KopuiIheHe ¢y MeToJie AECKPUITUBHE CTaTHUCTUKE. Y 3aBH-
CHOCTH OJI HOPMAQJHOCTH pacrojieiie NojaTaka, aHajiu3a IoJaTaka BpIICHA je MPUMEHOM
napaMeTapcKuX U HelapaMeTapCKuX TECTOBa. Y CllydajeBUMa aHAIM3e KaTerOPUYKHUX BapHja-
051 mpuMemUBaHU ¢y XU-KBajapatr TecT U PpumeH-XanTtoHoBa ekcTeH3uja dumiepoBor Tay-
HOT TecTa. XUIOTe3€ Cy TECTUPAHE Ha HUBOY CTAaTHCTUYKE 3Ha4ajHOCTH (anda HuBo) ox 0.05.

Pesyaratu: On 164 nanujerra wux 137 (83.5%) cy 6w mymkor, a 27 (16.5%)
KEeHCKOT moJja; 28.7% ucnuTaHuka UMaio je MmoBpeae OpaxujaHor Iuiekcyca, 1ok je 71.3%
MMaJlo MoBpesie HepaBa HaJJIakTUIle U nojaiakTuue. [Ipocedyna crapocT maiujeHara y Bpeme
noBpese u3Hocuna je 31.7 roguna (ox 7 mecenu 1o 59 ronuHa).

[TanjenTH ca moBpenama OpaxHjaTHOT IUIEKCyca UMAalld Cy CTaTHCTUYKH 3HAYajHO
cnabuju Mmop(o-(HyHKIIMOHAIHN OMOpaBaK y OAHOCY Ha MaIlMjeHTe ca JUCTATHUM MOBpeaama
(p <0.05). IarujenTe ca TOTaTHOM MAapaTM30M OJUIMKOBAJA je MOTHYHA TUC(hYHKIM]a [IaKe.
[TpucyctBo 6012 HUje ce CTATUCTUYKU 3HAYAjHO PA3IMKOBAIO y OJHOCY Ha JIOKAIH]y TOBpe-
ne (p > 0.05), mako cy ManujeHTy ca MmoBpeaaMa OpaxujaHoT IJIEKCyca UMaTH 3aCTYIJbCHHU]e
6omoge jakor uHTeH3uTeTa (p < 0.05). Huje mponahen ytunaj yapyKeHux moBpeja Ha KOHa-
YaH (yHKIIMOHAITHU UCXOJ.

3axsbyuak: [loBpene nepudepHux HepaBa y3poKyjy 3HadajaH JUCcaOMIUTET moBpele-
HOr ekcTpemutera. Hajcnabuje pesynrare mmajy MAalMjeHTH ca TMOBpegamMa OpaxwujaiHOT

IJICKCYyCa, IMOCEOHO OHU Ca TOTAJTHOM mapajin3oM.

Kibyune peun: OpaxujasHu IUIEKCYC, TOPEHH €KCTPEMHUTETH, ONOPaBakK, MepudepHu
HEpBH, MIOBpeJIe
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Abstract — AB:
Introduction: This study comprises morphological characteristics, motor and sensory

abilities of the arms and hands in patients operated due to the peripheral nerve injury.

Patients and methods: The study has involved 164 patients having been operated
during a 12-years period. Morpho-functional conditions of the arms were evaluated in tested
patients. The obtained data were grouped according to different criteria and compared to each
other. Results of the uninjured extremities were often used as a control group.

Statistical analysis was performed using the statistical package "SPSS 18.0". For
description of the parameters of interest we used the methods of descriptive statistics. Depen-
ding on the normality of the data distribution, data analysis was also performed using para-
metric and non-parametric tests. In cases of analysis of categorical variables, the Chi-Square
Test and Freeman-Halton extension of Fisher's Exact Test were used. Hypotheses were tested
at the level of statistical significance (alpha level) of 0.05.

Results: Out of 164 patients, 137 (83.5%) were male and 27 (16.5%) were female;
28.7% of patients had brachial plexus injuries, while 71.3% had injuries of the upper arm and
forearm. The average age of patients at the time of injury was 31.7 years (from 7 months to
59 years).

Patients with the brachial plexus injuries had significantly weaker morpho-functional
recovery compared to patients with distal injuries (p < 0.05). Patients with total paralysis
were characterized by complete hand dysfunction. The presence of pain didn’t significantly
differ according to the location of the injury (p > 0.05), although patients with injuries of
brachial plexus had more severe pains (p < 0.05). The influence of associated injuries on the
final functional outcome wasn’t found.

Conclusion: Peripheral nerve injuries cause significant disability of the injured extre-
mity. The worst results are in patients with brachial plexus injuries, especially by those with

total paralysis.

Key words: brachial plexus, injuries, peripheral nerves, recovery, upper extremities
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Ob6paszay 1

H3JABA AYTOPA O OPHTHHAJIHOCTH JOKTOPCKE AHCEPTAI[HJE

Ja, Baagumup Ty3osuh , M3jaBIbyjeM a JOKTOpCKa

ZMCepTaLHja NOJ HACI0BOM:

Epanyaunja MopdhosolIKUX KapaKTEPUCTHKA, MOTOPHYKHX H CEH30PHHX
crocoOHOCTH pyKe W npolieHa $HakTopa yTHIja Ha MCTE KO/ MallijeHaTa
OTepHCaHUX HAKOH MoBpe/e neprpepHuX Hepasa

Koja je onbpamena Ha DakynTeTy MEAMUMHCKHX HayKa

YHusepsuteTa y Kparyjesily npenctaBiba opusuHaiHo aymopeko 0eno HacTano Kao pe3yntar

CONCMBEHOZ UCMPANCUBAYKO2 pada.

Osom H3jasom maxohe nomephyjem:

* 1acaM jedunu aymop HaBeieHe JOKTOPCKe AHCepTauuje,

* Jay HaBeAeHOj AOKTOPCKOj AMCEPTALMjH Hucam usepuiuo/ra nogpedy ayTopeKOr HUTH
DpYror npasa MHTENEKTyaNHe CBOjUHE APYTHX NHLA,

Na YMHOXEHH MpHMepaK J0KTOPCKe AUCEPTaLMje Y UTAMNAHO) M €1eKTPOHCKO) hopMH

Y 4MjeM ce Mpunory Hanasu osa M3jaBa caapku QOKTOpCKY OMCEpTauUMjy MCTOBETHY
0n6pameHoj IOKTOPCKOj ANCEPTALIHjH.

Y Beorpany ,_ 6.11.2017.  roauue,

Nz 7 %aaw /0

\/ NoTNHC ayTopa



Obpasay 2

H3JABA AYTOPA O HCKOPHIIBABAKBY JOKTOPCKE JHCEPTALIHJE

Ja, Bnagumup IMy3osuh

‘/ Jl03BOJHABAM

l:l HE N03BOJbABAM

YHusepauterckoj 6nbnuoreun y Kparyjesuy na naunHu aBa TpajHa yMHOXKeHa pHMepKa y

€NEeKTPOHCKO] HOpMH AOKTOPCKE AHCEpTaLHje M0/ HACI0BOM:

Epanyanuja MopgooLKiX KapakTepHCTHKa, MOTOPUYKHX M CEH30PHHX
crocoGHOCTH pyKe M IIpolieHa (HakTopa YTHIaja Ha UCTe KO MalkjeHaTa
OMEPHCAHNX HAKOH noBpeze nepudepHuX Hepasa

Koja je onOpamweHa Ha PakynTeTy MeAHMUHHCKHX HayKa

Yuusepauteta y Kparyjesuy, 1 To y UeNHHH, Ka0 U [a MO jenaH NpUMepak TAaKO yMHOKEHE
DOKTOPCKE AMCEpTalMje YHYHHH TPajHO AOCTYMHHM jJaBHOCTH MyTEM AMFHTANHOL
penosutopujyma YHusepsuteTa y Kparyjesuy M LEHTPanHOT peno3MTOpPHjyMa HALTEKHOT
MHHHCTapCTBA, TAKO a MPUNaAHULM JABHOCTH MOTY HAYMHHTH TPajHE YMHOMKEHE MPUMEpKe

Y €/IEKTPOHCKO] OPMH HaBEACHE NOKTOPCKE AUCEPTALHje NYTEM Mpey3umarsa.

Osom H3jaBom Takohe

/ [03B0JbaBaM

He 103B0baBam!

! Ykonuko aytop uszabepe na HE 103BOH NPUNAAHULMMA JABHOCTH 1 TAKO AOCTYMHY AOKTOPCKY AucepTaunjy
KOpHMCTE MO/ YCIOBHMA yTBpheHuM jeatom on Creative Commons nuuenum, To e HCKIBYHYje NpaBo NPHNAAHHKA
jaBHOCTH J1a HABEEHY NIOKTOPCKY AHCEPTAUM]Y KOPHCTE y Cknaay ca oapenbama 3aKoHA 0 aYTOPCKOM H CPOHIM
npasuma.
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VPRITUNINDIMQ JARIOCTI R TRRO JWOCTYIHY JOKTOPCKY JUCCPTANTY KOPHETE TIO/1 YEI0MIMA
yruphem jeanom o enepelnx Creative Commons et

1) Ayroperno

2) A¥TOPCTBO = AT MO HETIM YEoRIMTA

3) Ayroperso - Ges npepana

4) AyToperno - neromepiujanmo

5) AYTOPETBO - HEROMEPIHANHO - ACITH NOA HETIM YEAOmIMA

@\_\’mpcmo - HeROMepujanio - Ges npepana’

v Beorpaay . 6.11.2017.  romme,

/A
///‘}JQOL’)]!/ 77 5/:;9( Y/ P

\j noTnie ayTopa (/

2 Monumo ayTope Koji cy u3alpann na 103BONE NPUNAINILIMA JABHOCTH 13 TAKO AOCTYNHY NOKTOPCKY
AMCEPTALM]Y KOPHCTE TIOJL YCNOBHMA YTBpheHIM jennom o Creative Commons AMUSHUN 1a 390KPYKE jeany 0
noxyhennx nuuenun. Jletamkan canpikaj HaBEACHIX AMUEHWI A0CTYNAK je na: hitpy//ereativecommons.org.rs/
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Etiology and mechanisms of ulnar and median forearm nerve injuries

Etiologija 1 mehanizmi povreda lakatnog i sredi$njeg nerva podlaktice

Vladimir Puzovi¢*, Miroslav Samardzi¢™, Milan Jovanovié®s,
Bojana Zivkovi¢', Andrija Savi¢*, Lukas Rasuli¢™

*Department of Experimental and Applied Physiology with Sports Medicine, Faculty of
Medical Sciences, University of Kragujevac, Kragujevac, Serbia; Clinic of
Neurosurgery, $Clinic for Burns, Plastic and Reconstructive Surgery, Clinical Center of
Serbia, Belgrade, Serbia; :Faculty of Medicine, University of Belgrade, Belgrade, Serbia

Abstract

Bacgraund/Aim. Most often injuries of brachial plexus and
its branches disable the injured from using their arms and/or
hands. The aim of this study was to investigate the etiology and
mechanisms of median and ulnar forearm nerves injuries.
Methods. This retrospective cohort study included 99 patients
surgically treated in the Clinic of Neurosurgery, Clinical Center
of Serbia, from January 1st, 2000 to December 31st, 2010. All
data are obtained from the patients' histories. Results. The ma-
jority of the injured patients were male, 81 (81.8%), while only
18 (18.2%) were females, both mainly with nerve injuries of the
distal forearm — 75 (75.6%0). Two injury mechanisms were pre-
sent, transection in 85 patients and traction and contusion in 14
of the patients. The most frequent etiological factor of nerve
injuries was cutting, in 61 of the patients. Nerve injuries are of-
ten associated with other injuries. In the studied patients there
were 22 vascular injuries, 33 musde and tendon injuries and 20
bone fractures. Conclusion. The majority of those patients
with peripheral nerve injuries are represented in the working
age population, which is a major socioeconomic problem. In
our study 66 out of 99 patients were between 17 and 40 years
old, in the most productive age. The fact that the majority of
patients had nerve injuries of the distal forearm and that they
are operated within the first 6 months after injury, promises
them good functional prognosis.

Key words:
peripheral nerve injuries; forearm injury; diagnosis;
median nerve; ulnar nerve; neurosurgical procedures.

Apstrakt

Uvod/Cilj. Povrede brahijalnog pleksusa i njegovih grana na-
jéesce onemogucavaju povredene da koriste ruke. Cilj rada bio
je da se ispitaju etiologija i mehanizmi povreda sredi$njeg i
lakatnog nerva podlaktice. Metode. U ovu retrospektivnu ko-
hortnu studiju bilo je ukljuéeno 99 osoba operisanih na Klinici
za neurohirurgiju Klinickog centra Srbije u periodu od 1. janu-
ara 2000. do 31. decembra 2010. Svi podaci dobijeni su iz is-
torija bolesti povredenih. Rezultati. Vecina povredenih bili su
muskarci, 81 (81,1%), dok su samo 18 (18,2%) bile Zene.
Najveci broj povredenih imao je povrede nerava distalnog dela
podlaktice — 75 (75.6%). Bila su zastupljena dva mehanizma
povrede, transekcija kod 85 povredenih, a trakcija i kontuzija
kod 14 povredenih. Najéeidi etioloski faktor povrede nerava
bila je posekotina, kod 61 povredenih. Povrede nerava ¢esto su
bile udruZene sa drugim povredama. U nasem radu bile su 22
vaskularne povrede, 33 povrede misiéa i tetiva i 20 fraktura
kostiju. Zaklju¢ak. Vecina pacijenata sa povredama perifernih
nerava predstavljaju radno sposobnu populaciju, $to predstavlja
veliki socioekonomski problem. U nasoj studiji 66 od 99
povredenih bili su stari od 17 do 40 godina, u svojim najpro-
duktivaijim godinama. Cinjenica da je veéina povredenih imala
povredu nerava distalnog dela podlaktice i da su operisani u
prvih 6 meseci nakon povrede daje dobru prognozu njihove
funkcionalne sposobnosti.

Kljuéne redi:
Zivci, perifemni, povrede; podlaktica, povrede; dijagnoza;
n. medianus; n. ulnaris; neurohirur§ke procedure.

Introduction

The forearm and hand represent complex functional unit of
the joints, muscles, tendons, nerves, blood vessels and skin. Pro-
per functioning and good condition of all of these elements is
necessary to forearm and hand function to its fullest potential.

Most often injuries of brachial plexus and its branches disable
patients from using their arm and/or hand. The hand is, along
with the brain, the most important organ for the implementation
of the tasks of adaptation, research, observation, perception and
manipulation, unique to humans “*. The loss of its function can
be a daunting experience, sometimes with serious economic and
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psychological consequences, and not so rarely with consequences
of losing the job.

There are numerous ways to classify nerve injuries.
However, the most used is classification by Seddon and Sunder-
land. In 1943 Seddon published his classification, and separated
injuries into three categories — neuropraxia, axonotmesis, and
neurotmesis — largely based on the scale of injury from micros-
copic to macroscopic * In 1951, Sunderland * expanded upon
this idea, subdividing neurotmesis into three additional grades.
The Seddon classification is useful to understand the anatomic
basis for injury, while the Sunderland classification adds infor-
mation useful for prognosis and treatment strategies.

Sunderland I degree (neuropraxia)

Macroscopically nerve is intact, but histopathologically
there may be segmental demyelination with continuity of the
axon. Tinel’s sign is negative, because there is no Wallerian
degeneration. Nerve conduction is slower but electromioneu-
rographic (EMNG) findings are normal. Spontaneous
recovery is complete, and it usually occurs in few minutes to
few weeks, three months at the longest *°.

Sunderland Il degree (axonotmesis)

The axon and myelin sheet are damaged. There is
Wallerian degeneration distally and regeneration. Tinel’s
sign 1s therefore positive, and it progresses distally. Endone-
urium remains intact. Neurological exam shows total motor
and sensory deficit, and EMNG registers fibrillations 2-3
weeks after injury, and after that denervation. Complete
recovery can be expected * .

Sunderland III degree

There is an injury to the axon, myelin and endoneurium
but not the perineurium. In this type of injury the axon regene-
rates through scar changes of endoneurium tissue, which cau-
ses loss of some axons. Recovery is variable and incomplete,
and it is accompanied by a certain degree of mismatch s

Sunderland IV degree

Continuity of the nerve in this type of nerve injuries is
maintained by the epineurium, while there is an injury of
axon, myelin, endoneurium and perineurium. Wallerian de-
generation occurs distally from the injury. Spontaneous
recovery is not possible *~. Surgery is usually performed 3
months after injury (period in which previous three degrees
of injury would recover).

Sunderland V degree (neurotmesis)

There is a complete transection of the nerve. Usual cause of
injury is laceration, spontaneous recovery is not possible **.

In the year 1988 Mackinon and Dellon added VI degree
of injury to this classification. It is the combination of previ-
ous types of injuries, and it is characterized by neuroma in

continuity. In accordance with this, the degree of recovery is
different, and it can be complete (I and II degree), partial (I1T
degree) or absent (IV and V degree) >,

Peripheral nerve injuries result in significant changes of
proximal and distal nerve segments. Those changes are
usually classified as morphological, biochemical and functi-
onal . There are different mechanisms of peripheral nerve
injuries 7- Laceration (transection); Stretching (traction) and
contusion; Ischemia and compression; Electric, thermal and
radiation injury; Injection injury.

Approximately 30% of peripheral nerve injuries are la-
cerations. Traction and contusion injuries are also quite
frequent and they usually occur combined with fractures and
joint dislocations T

This paper focuses on ulnar and median nerve injuries.
Traumatic isolated ulnar nerve injuries result in functional
loss of ring and little finger flexion, thumb adduction and al-
so interosseal muscles palsy. During examination Froment’s
sign can be seen.

Isolated median nerve injuries result in the loss of pro-
nation of forearm, flexion of the wrist, index finger, middle
finger and distal phalanx of the thumb; and also abduction
and opposition of the thumb. Hypoesthesia of the first three
fingers can be seen. During examination, thenar muscles
atrophy can be seen.

The level of forearm nerve injuries can roughly be divi-
ded into high or low, referring to the distance of the lesion to
the sensory and motor end organs. Surgical repair of high le-
sions generally have poorer outcome than low lesions * °.
In high lesions, axons have to bridge a larger distance to
the end organ than in lower lesion. Factors that influence
outcome of nerve injury repair and healing are described in
many studies 7. They are often divided into intrinsic and
extrinsic factors. Intrinsic factors can not be influenced by
medical treatment, and they include age of patient “, level
and severity of injury " '°, nerve tissue loss °, associated
injuries ' ¥ and nerve type . Opposite to them, extrinsic
factors are dependent on the quality of treatment: type of re-
pair 10 surgical technique 2 use of microsurgical equipment 7
timing of the surgery ' and postoperative protocol .

The aim of this study was to present etiology and mecha-
nisms of injuries of median and ulnar nerve of the forearm in
99 patients treated in the Clinic of Neurosurgery, Clinical Cen-
ter of Serbia, from January 1st, 2000 to December 31st, 2010.

Methods

This retrospective cohort study included a total of 99
subjects, who were diagnosed and treated of ulnar and median
nerve injuries of the forearm in the Clinic of Neurosurgery, Cli-
nical Center of Serbia from January Ist, 2000 to December
31st, 2010. This study excluded patients with injuries that
occurred as result of nerve entrapments, such as cubital and
carpal tunnel syndrome, Guyon’s canal syndrome or pronator
teres syndrome. All the data were obtained from the patients
histories. The patients were divided into three groups, de-
pendent on the injured nerve: ulnar nerve group (U group),
median nerve group (M group) and median-ulnar nerve gro-
up (MU group).
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Statistical analysis was performed using statistical pac-
kage PASW 18. For a description of the parameters of inte-
rest we used the methods of descriptive statistics: measures
of central tendency (mean value), range, percentages and ta-
bulation.

The study was approved by the relevant Ethics Com-
mittee, and it presents a part of the doctoral thesis project.

Results

Demographic characteristics of the patients, the side of
injured arm, level, mechanism and etiology of injuries, associa-
ted injuries and post-injury period to surgery are shown in Table
1. The majority of injured patients from our series were male —
81 (81.8%), while only 18 (18.2%) were females. Male patients
were the majority in all the three groups made according to the
injured nerve. Age of patients was comparable in all the three

groups, including both the mean age and the range of patients’
age, although the widest range was in the U group, because of
one 8-year-old patient. In our study, there were 25 ulnar nerve
injuries of the left forearm and 21 ulnar nerve injuries of the
right forearm. The median nerve was injured almost twice as of-
ten in the right than in the left forearm, 19 to 11, respectively.
Injuries of both median and ulnar nerves occurred in the left fo-
rearm in 15 patients and in the right forearm in 8 patients. In to-
tal, occurrence of mjuries was comparable between the left and
the right forearm, with a slightly higher number of injuries in the
left forearm. The majority of the patients had nerve njuries of
the distal forearm — 75 (75.6%), of who in 71 cases the mecha-
nism of injury was transection, while in just 4 cases mechanism
was traction and contusion. In 24 (24.2%) patients with
proximal forearm nerve injuries, mechanism of injury in 14 of
them was transection, while in other 10 patients mechanism of
injury was traction and contusion (Tables 1 and 2).

Table 1

Demographic data, the side of the injured arm, level, mechanism, associated injuries, and the period between injury
and surgery of the studied patients

Groups of patients

Parameters M U MU Toal
Number of patients, n (%) 30 (30.3) 46 (46.5) 23 (23.2) 99
Gender, n

male 29 34 18 81

female 1 12 5 18
Age (years), mean (range) 33 (10-55) 33 (8-56) 36 (17-53) 33 (8-56)
Forearm affected, n

left 11 25 15 51

right 19 21 8 48
Level of injury, n

proximal forearm 7 12 5 24

distal forearm 23 34 18 75
Mechanism of injury, n

transection 28 35 22 85

traction and contusion 2 11 1 14
Etiology of injury, n

cutting by knife, axe, glass or ceramic 19 25 17 61

injury by circular saw, motor saw or grinder 3 5 2 10

fall 1 9 0 10

gunshot injury 2 2 2 6

car accident 2 4 1 7

unknown 3 1 1 5
Associated injuries, n

yes 12 18 14 44

no 18 28 9 55
Time between injury and surgery, n

3 weeks—3 months 12 19 6 37

3 months—6 months 9 18 11 38

6 months—12 months 9 8 5 22

more than 12 months 0 1 1 2

M - median nerve; U — ulnar nerve; MU — median-ulnar nerve.

Table 2
Mechanisms and the etiology of nerve injuries by the level of injery and by the gender
. Level of injury Gender
Variable proximal distal male female Total
Mechanism of injury, n
transection 14 71 72 13 85
traction and contusion 10 4 9 5 14
Etiology of injury, n
cutting by knife, axe, glass or ceramic 10 51 49 12 61
injury by circular saw, motor saw or grinder 0 10 10 0 10
fall 5 5 7 3 10
gunshot injury 5 1 5 1 6
car accident 4 3 7 0 7
unknown 0 5 3 2 5
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The most frequent cause of nerve injuries is cutting (by
knife, axe, glass or ceramic), and it is four times more frequent
in male than in female subjects. This type of injury is dominant
in all three groups made according to the injured nerve. Also, it
is five times more frequent in the distal than in the proximal re-
gion of the forearm. In our study sample there were 10 patients
injured by circular saw, motor saw or grinder, and all of them
were male with injuries of distal forearm. Gunshot injury was
the etiological factor in 6 patients (Tables 1 and 2).

The most frequent type of injury in our study was
transection. Out of 85 patients injured in this way, 34 had
associated injuries. Although the number of patients in
whom mechanism of injury was traction and contusion was

significantly lower, out of 14 patients injured in this way, 9
had associated injuries. It should be noted that in our study
every patient with gunshot injury had associated injuries
(Table 3).

The most common associated vascular injury in the MU
group of patients was injury of ulnar artery — in 7 of the ca-
ses, while the total number of associated vascular injuries in
this group was 16. However, the highest number of bone
fractures and muscle and tendon injuries was in the U group.
The most common was fracture of the ulna and injury of
flexor digitorum superficialis muscle and flexor carpi ulnaris
muscle. The most frequently injured muscle in all the three
groups was flexor digitorum superficialis muscle (Table 4).

Table 3

Mechanism and cause of nerve injuries according to associated injuries

Variable

Associated injuries (yes/no), n

group M group U group MU Total

Mechanism of injury
transection (n = 85)
traction and contusion (n = 14)
Etiology of injury
cutting by knife, axe, glass or ceramic (n = 61)
mnjury by circular saw, motor saw or grinder (n = 10)
fall (n = 10)
gunshot injury (n = 6)
car accident (n = 7)
Unknown (n = 5)

10/18
1/1

11/24
7/4

13/9
1/0

34/51
9/5

T/12
1/2
0/1
2/0
1/1
0/3

6/19
3/2
4/5
2/0
3/1
0/1

9/8
1/1
0/0
2/0
1/0
1/0

22/39
5/5
4/6
6/0
5/2
1/4

Total

11/19 18 /28 14/9 43 /56

M — median nerve; U — ulnar nerve; MU — median-ulnar nerve.

Table 4

Distribution of associated injuries per nerve injuries

Associated injuries, n

Types of associated injuries

group M
(n=36)

group U group MU

(n = 46) (n=23) Fotal

Vascular injury
brachial artery
ulnar artery
radial artery
ulnar vein
radial vein
cubital artery
interosseal artery
interosseal vein
Total vascular injuries

2
1 2

L L B I S ]
—
o &

4 2 16 22

Bone fractures
radius
ulna
humerus
costae*®
clavicula

Total bone fractures

1 4 2
1 5 1
2 1
1 (-VIT) 1(1-V)
1

2 12 6 20

Muscles and tendons
abductor pollicis longus muscle
abductor pollicis brevis muscle
opponens pollicis muscle
flexor digitorum superficialis muscle
flexor digitorum profundus muscle
flexor carpi ulnaris muscle
flexor carpi radialis muscle
Jflexor pollicis longus muscle
palmaris longus muscle
abductor digiti minimi muscle
[flexor digiti minimi brevis muscle

—_ o ——
S
w
—
w

———

— e 00

M — median nerve; U — ulnar nerve; MU — median-ulnar nerve.
*numbers in front the brackets indicate the number of patients with fractures of the ribs, while the number
in brackets indicates broken ribs. The sum of serial rib fracture in one person is counted as one associated

injury.
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Figure 1 represents the distribution of frequency of the
injured patients according to their age. It should be noticed
that except for the two children of 8 and 10 years of age, all
the injured patients from our study represent the population
of working age and that the majority of those patients were
40 years old or younger.

Gender

Male Female

12

1]
z
H
§ o .
w _

2

Age of Injury

Fig. 1 — Age distribution at the time of getting injured.

Timing of surgery in our population is shown in Table 5.
The majority of patients with transection injuries were surgically
treated during the first 6 months of the injury, whereas the
majority of the patients with traction and contusion injuries were
treated between 6 months and one year after the injury.

bone fractures. From 22 vascular injuries, 16 was in MU
group, the most common vascular injury was ulnar artery
injury — 10 cases, of which 7 are in the MU group. The hig-
hest number of associated injuries were injuries of muscles
and tendons, 33 of them. The most common were injuries of
[fexor digitorum superficialis muscle — in 13 cases, and they
were dominant in all the three groups of patients.

The majority of patients from this study were male, 81
(81.8%). All mechanisms and causes of injuries in our study
were predominant in males. If we take in observation that
male population more often use knifes, axes, sharp metals,
saws, chainsaws and weapons it can give us a possible
explanation for a high male sex predomination. There is no
significant difference between our results and the results
from Galanakos et al. '® and Ahmed et al. **, who reported
72% and 89.19% injured males in their studies, respectively.
The range of age in our study was from 8 to 56 years, and al-
so except for the two patients who were 8 and 10 years old,
all the others were in the working-age population. Our results
are also comparable with the results of Ahmed et al. 2 who
had reported the range of patients from 25 to 50, and Gala-
nakos et al. '® who had the range from 15 to 62. In our study
we did not have data about professions of injured patients,
and their return to work. However, as it can be seen from
studies of other authors > ', injuries of forearm nerves can
lead to a delayed return to work, reduced productivity, lower
functional abilities, loss of job and they can have unwanted
social consequences. All of this provides the economic and
social importance to this problem, since, most of the injured

Table 5

Distribution of patients according to mechanisms and the etiology of injury and timing of surgery

Surgically treated patients (number)

timing of surgery

Parameter

3 weeks to 3-6 months 6-12 months more than 12
3 months months
Mechanism of injury
transection 34 34 16 1
traction and contusion 3 4 6 1
Etiology of injury
cutting by kmife, axe, glass or ceramic 30 19 11 1
injury by circular saw, motor saw or grinder 1 7 2 0
fall 2 5 2 1
gunshot injury 2 2 2 0
car accident 1 2 4 0
unknown 1 3 1 0
Discussion are working-age people. If we take into observation that 66

The emphasis of this study was on etiology and mecha-
nisms of forearm median and ulnar nerve injuries. These
injuries are the most common peripheral nerve injuries. As it
was also shown in some previous studies '® they are often as-
sociated with injuries of surrounding structures, which this
already difficult problem makes even harder. Associated va-
scular injuries compromise wound healing, and also, these
injuries have direct effect on peripheral nerve regeneration.

Associated injuries of forearm nerves in our sample are:
22 vascular injuries, 33 muscle and tendon injuries and 20

out of 99 of our population were the patients in most produc-
tive age, between 17 and 40 years, it gives even bigger soci-
oeconomic impact on this problem. These results are consis-
tent with the results of peripheral nerve injuries of other aut-
hors cited by Kouyoumdjian >,

Out of 99 patients in our study, 75 of them had nerve
injuries of the distal part of the forearm. Nerve injuries of di-
stal forearm, have better prediction for motor and sensory
recovery than injuries of proximal parts of forearm ® ' .
The reason for better functional recovery in distal nerve inju-
ries is that axons have to bridge a shorter distance to the end
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organ in comparing to high or proximal nerve injuries. Besi-
des that, proximal nerve injuries of forearm affect bigger
number of muscles which causes lower functional abilities of
the hand of injured patient. In our study two causes of nerve
injuries that led mostly to injuries of the proximal forearm
region are gunshot injuries and car accidences. In the
majority of cases, these etiological factors are associated
with other injuries. All 6 patients with gunshot injury had as-
sociated injuries, while out of 7 patients injured in a car acci-
dent, 5 had associated injuries. The reason that most of inju-
red patients in our sample had injuries of the distal forearm
and that 56 out of 99 patients did not have associated injuries
gives good functional prognosis to the majority of them.

The majority of patients with transection injuries were
surgically treated within the first 6 months of the mjury,
whereas the majority of the patients with traction and contusi-
on injuries were treated within 6 months and one year after the
injury, as shown in Table 5. Opinions about timing of the
surgery are divided among experts in peripheral nerve surgery.
Some experts believe that patients with clear nerve transection
injuries should be operated urgent 3 Others, however, believe
that it is better to wait 3 weeks, when the process of Wallerian
degeneration is over. The majority of surgeons agree that ner-
ve reparation procedure should be executed within the first 6
months after injury, at the latest within a year. After that peri-
od of time, results of surgical treatment are poorer. However,
in the last years, more and more experts of peripheral nerve
surgery advise additional examination for late referrals. The
claim is that if there are fibrillations present in the muscle, sur-
gical treatment is indicated even one or more years after
injury, and the results are satisfactory **.

The etiology and mechanism of injury are of the most
significant factors in making decision on treatment modality.
Timing of the surgery is determined by it, as previously
explained. Also, the choice of treatment depends on these

factors. In transection injuries, and especially in the cases
where injury of the nerve is evident from the moment of
mjury, surgery will be performed earlier. With this in mind,
nerve tissue will not be contracted, so direct suture of the
nerve usually can be accomplished. And with this, the chan-
ces for full recovery are high. However, in fraction and con-
tusion injuries, although continuity of the nerve is
macroscopically intact, larger portion of the nerve is affec-
ted. Surgery is usually performed between three and six
months after injury, and in this period nerve stumps are ret-
racted. During surgery, a particular portion of the nerve is
found “empty”, so together with retraction of the nerve
stumps, and resection of the damaged nerve, a large defect is
present. There is no possibility for direct suture, so nerve
grafting or neurotization must be performed. Results of these
types of treatment are usually poorer 3

Conclusion

The etiology and mechanism of injury are of the most
significant factors in choosing treatment. Traumatic injury of
peripheral nerves is a worldwide problem and can result in a
significant disability. Median and ulnar nerves are the two
most commonly injured nerves in upper extremity, which
oceur most in the working age population. In our sample the-
re were two mechanisms of injuries of forearm nerves, tran-
section, and traction and contusion. The dominant cause of
injury was a transection with a knife, axe, glass or ceramic.
The most common associated injury was injury of the ulnar
artery, injury of the flexor digitorum superficialis muscle and
fracture of the ulna.

The fact that the majority of patients had nerve injuries
of the distal forearm and that they are operated within the
first months after the injury, gives them good functional pro-
gnosis.
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