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CAXETAK

Crangapana nuckekromuja (CD) je mpBu myT ynoTrpebJbeHa y CBpXY Jieuemha JymOamHe
muckyc xepuuje (JIAX) 1932. rogune, nok je mukponuckekromuja (M]l) yBeneHa y KIMHUYKY
npakcy kpajem 70ux rommHa aBaneceTor Beka. Y mopehemy ca CI, M/] je omoryhwmia 60sby
BU3YeJIHM3alMj]y OJHOCA HEYPAaTHUX CTPYKTypa U MATOJIOHIKOT CYIICTpaTa y3 3HA4ajHO Mamby
jarporeny Tpaymy. Mako ce mo munubemy OpojHux ayropa MJI cmarpa 3a 37aTHH CTaHAApHA
XUpypukor sedyema JI/IX, y cBakogHEBHO] KIMHUYKO] MPAKCH MHOTHX IIEHTapa JIBE XHPYpPIIKE
METO/Ie MMajy paBHOIIpaBaH CTATyC.

e Hamer wucTpakuBama je OO Ja ce ymopene KIMHWUYKH TOK, YYeCTaloCT
KOMIUTMKaIMja U peornepannja, Kao U Kpajibu QyHKIMOHATHHE UCXoA Jeuerma HakoH Ml u CJI.
['maBHO mWTame HaIIer UCTpakMBama je OWJI0 Ja JIM je OmpaBJaHO Ja JBa MOJAIUTETA
OTIepaTHBHOT JIeUeHa Yy HAIll0] KIMHUYKO] IPAaKCH Oy1y paBHOMpPABHA.

UctpaxkuBame je OU3ajHUpPAHO Kao KIMHUYKA OICEPBAIlMOHA, HEPaHIOMH3UpaHa
MPOCTIEKTHBHA CTyIHja M HBOM je oOyxBaheHo 206 manujeHaTta KOjU Cy ONEPATHBHO JICUCHH
yenen JIIX Ha jeqHOM CIIMHATHOM HUBOY, TOKOM TPOTOJMIIEET MEPHoJa. 3a MPOIeHYy UCXoa
Jeyema Cy KopuiIheHM YNUTHMLM 3a MalMjeHTa KOoju cy Ouim cactaBjbeHu u3 Oswestry
Disability Index-a (ODI) u Busyenno-anamoraux (BA) ckama 3a 6on. Kao gomyHa cryauju
CIIPOBEJICHA J€ U PETPOCIIEKTUBHA aHAIM3a CTOIE PEKypEeHTHE MCKYC XEepHH]Ee KOja je 3aXTeBaia
peomnepainjy, Koja je ooyxBaruia 545 marjeHara TOKOM JI€BETOTOIUIILET IEPHO/IA.

Hamum pesynraru cy nokasaiau a je MUKPOJUCKEKTOMHja yAPY)KE€Ha ca 3Ha4ajHO HIKOM
CTOIIOM peorepanyje, KpahoM XOCHUTAIU3alMjOM U MamOM IOCTONEPAaTMBHOM YIOTpeOOM
aHaITeTHUKa, ajlul U JY)KUM BPEMEHOM Tpajama omepairuje. Takohe 3a710BOJHCTBO TalMjeHaTa
OTIEpPAaTUBHUM JIEUCHEM, Ha OCHOBY MHJIEKCA 33a/I0BOJbCTBA, j€ OMII0 3Ha4ajHO OoJbe HaKoH MJI.
Nnak ¢GyHKIIMOHATHU HMCXON Jieuewma U peaykiuja OomHor cunapoma (mpema ODI u BA
CKaJlama) HUCY OWJIM MOBEe3aHU ca U300poM Xupypuike mMetoae. Ha mo3utnBan ucxon oneparuje
Cy yTuLainu u kpahe Tpajame npeonepaTUBHUX Teroda U rnpeorneparuBHa (pU3UKaIHa Tepanuja.

N3 nobujeHnx pesynrara ce MOXKe 3aKJbyuuTH Jla Tpeba patu npennoct M]l y omHOCy Ha
CJ, anu 1 112 je ToO MeTO/a KOja Y CKJIaAy ca pa3BOjeM pallMOHAIHHU]ET 3/IpaBCTBEHOI CUCTEMA.

KibyuHe peun: MUKpPOAMCKEKTOMHM]a, CTaHJapAHa JUCKEKTOMU]ja, UCXO/I JIeUeHha, peoreparyja



ABSTRACT

Standard discectomy (SD) was first used for the treatment of lumbar disc herniation
(LDH) in 1932, while microdiscectomy (MD) was introduced into clinical practice at the end of
the 1970's. Compared to SD, MD has enabled better visualization of the relationship between
neural structures and pathological substrate with significantly less iatrogenic trauma. Although
MD is considered a gold standard for surgical treatment of LDH by many authors, the daily
clinical practice of many centers shows that the two surgical methods have equal status.

The aim of the study was to compare the clinical course, the frequency of
complications and reoperations, and the ultimate functional outcome of treatment after MD and
SD. The main issue of the research was is the equality of the two operative treatment modalities
in our clinical practice justified.

The study was designed as an observational clinical, non-randomized prospective
study, encompassing 206 patients who were operatively treated for LDH at a single spinal
level over the three-year period. For an outcome assessment, in patient questionnaires both the
Oswestry Disability Index (ODI) and the Visual Analogue (VA) scales were used. In addition to
the study, a retrospective analysis of the rate of recurrent disc herniation requiring reoperation
was carried out. It included 545 patients during the nine-year period.

The results have shown that microdiscectomy is associated with a significantly lower rate
of reoperation, shorter hospitalization, reduced use of analgesics postoperatively, as well as an
increased duration of operation. Also, based on satisfaction index, patient satisfaction with
operative treatment was significantly higher after MD. However, the functional outcome of
treatment and reduction of pain syndrome (according to ODI and VA scales) were not related to
the choice of surgical method. The positive outcome of surgery was also affected by shorter
duration of preoperative symptoms and preoperative physical therapy.

According to the obtained results it can be concluded that MD should be given priority
over SD, but also that it's a method in accordance with the development of a more efficient
health care system.

Key words: microdiscectomy, standard discectomy, clinical outcome, reoperation
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1. YBOJ

1.1. ZJEOMHUIINIA 1 UCTOPUJAT

Jlerenepanuja wHTepBEepTeOpaHOT (WB) IMCKa je Hajuemhe mpBH gorahaj y Kackaau
naTo(U3MOIONIKMX TpPOIeca KOjU BOJE Ka HACTAHKY pa3IHMYUTHX (OPMHU JETeHEepPaTHBHUX
o0osbema TyMOAITHOI cerMeHTa KHuMeHor cryba [1]. V3nampenoBana jaereHepalnuja UB AHUCKA
JOBOJM JI0 JTyMOanHe AMCKYC XepHHUje, 000Jbemha Koje je Hajuemhu y3pok 0oyia y TOmeM Aely
neha u ucxujanruje [2]. HaBenene Terobe HacTajy Kao Mmociaeaniia KOMIPECHje HYKIIeyca W/ UiH
aHyJIyca HHTEpBEpTEOpaTHOT JAMCKa HA HEYpallHe eleMeHTe KHUMEeHOT KaHana. [la 6u momuio 1o
KOMIIpecHje Ha HeypaJlHe eJIeMEHTe HEOIXOJHO je Jia /1Ie0 JMCKa HAIyCTH aHaTOMCKE I'pPaHUIle
MHTEpBEPTEOPAIHOT MPOCTOPA.

[Ipema TOoMe, nuCKyc XepHHja ce MOke JNe(UHHCATH Kao JIOKaJu30BaHa WK (pokaiHa
JMCIIOKAIIMja TUCKATHOT MaTepyjalia U3BaH IpaHulla MPOCTOpa HHTEpBepTeOpaIHor aucka [3].

CumnTomMHu, KOju MpeMa OINKCUMa, OArOoBapajy JaHac IO3HATO] JyMOallHO] IHUCKYC
XepHHUjU Cy OWJIM TO3HATH M ONMCUBAHMU Y JIpeBHUM BpeMmeHuMa. IIpBu ommc mcxujanruje je
3abenexen y nanupycy E. Cmurta [4] (Edwin Smith — npeBHM erumaTcku 3amuc O XUPYpPruju
Tpayme) oko 1500 rogmua mpe HOBe epe (Caumka 1). KacHuje je oBaj mMaroiOmIKK €HTUTET
ONHCaH M OJ CTpPaHE HEKOJNUKO TPUKUX M PUMCKHX Jekapa u ¢mio3oda. Taxohe, Benuku
JIONPUHOC Y TPETO3HaBaky MOPeKIIa IyMOOUCXHjadruaHux Teroda cy namu Becaauyc (XVI Bek)
u Cotugno (XVIII Bek), a motom y XIX Beky Virchow, von Luschka u Kocher [5]. O Bemnukoj
YUECTAJIOCTH JIeTeHepaTHBHUX 000JheHha KHUMEHOT CTy0a M KOJ TPANCTOPHjCKOT YOBEKa
CBEJIOYE M apXEOJIOMIKH Halla3u Ha KWIMEHUM cTyOOBHMMa HeaHjaepTaiana, [lyebiao uHaujaHamna

M JbYJICKUX OCTaTaka ca JIpyruX UCTOPHjCKHUX Hanasumra [6, 7].



Nnaxk Tex y npBuM JeneHrjama XX BeKa OB CUMITOMH Cy Ha ITpaBU Ha4MH [IOBE3aHU ca
JIereHepaTUBHUM 000JbeHeM KHUMeHOr cryba. Kao Moryhu y3pouum m1ymMOOMCXHjaIrMUHUX
Tero0a Cy MCTHIIaHH MPE CBUX TPpayMa M HEOIUTACTHYHHM IporecH [8], Hok joir yBek HUje youeHa

y3pouHa Be3a u3Mel)y XepHujalyje HHTepBEepTeOpaATHOT AUCKA U UIHjaca.

Cauka 1. [Tanupyc E. Cmuta koju ce uyBa y wyjopiikoj Akagemuju meaunune (CAJl) (u3Bop:
van Middendorp JJ et al. The Edwin Smith papyrus: a clinical reappraisal of the oldest known
document on spinal injuries. Eur Spine J. 2010;19(11):1815-23.)

Kpajem XIX u mouerkom XX Beka ypaljeHe Cy M TpBe XHUpYpIIKE EKCIUIOpaluje
JTyMOATHOT cerMeHTa KHIMEHOT KaHala of] cTpaHe Bojehux Heypoxupypra Tor go6a (MacEwen,
Horsley, Krause, Taylor, Dandy, Cushing u apyru). ¥ ciydajeBuma Kajga cy npoHal)eHu 3HaIu
KOMIIPECHBHE JIe3Hje U MCTa Oujla YKIOHhEeHa XUPYPILIKH, YITIABHOM Cy OHJIE OKapaKTepHCcaHe Kao

CHXOHJPOMH HJIH JUCEKaHTHU ocTeoxoHapuThc [5]. laHac ce umak 3Ha J1a JIyMOOHCXHUjalTHIHe



Terobe maryjeHTa Hajuenihe HacTajy Kao IMOCieauIa cepuje aorahaja Koju BoJE JereHepaiuju
HYKJIEYC TYJII03yca U anyiyca (puopo3yca HHTEpPBEPTEOPATHOT JHCKA.

Ha xpeuwpame caBpeMEHOr HayMHa CXBaTama YTHUIdja JymMOaldHE TUCKYC XEpHHjEe Ha
HACTaHAK MCXHjaJITHje ¥ HEYPOJIOMIKOT MedullnTa KIbYIHH YTHUII] Cy nMaia 4 o0jaBbeHa paja y
npBoj mojoBuHH XX Beka [9-12]. Mako cy g0 Taga MMaTOJ03M ONMCHBAIN IIPOJIAIC
WHTEPBEBPTEOPAIHOT JMCKA MPUIMKOM OOAyKIUja, cBe 10 1911. roauHe Taj maTONOMIKH Haas
HUje IOBEICH y BE3y ca KIMHUYKOM CIIMKOM Jiymboucxujanruje. Te roguHe cy o0jaBibeHa IpBa
nBa pana ox crpane Goldthwaite-a u Middleton & Teacher-a [9, 11] koju cy jacHO yka3aiu Ha
y3pOYHO-TIOCIICIMYHY Be3y U3Mel)y pynType uB JMcKa U HEYpOJOUIKUX MOCIeIUIa Kao MTO CY
aymbaro, ummjac u mapamternja. Dandy je 1929. rogune ommcao JiBa ciydaja ONEpaTHBHOT
Jieuerha mapariernje Kojy je y3pokoBajia cekBectpaiiija uB aucka [10]. Jeauna merosa rperika
j€ IITO je MaTOJIOUIKU CYICTPAT OKAPAKTEPUCAH Ka0 CTalkhe CIMYHO OCTCOXOHIPUTHCY KOJIeHA. 3a
neGUHUTUBHY UICHTH(PHUKAIIN]Y IETEHEPUCAHOT TMCKA KA0 y3pOKa HCXUjAITHYHUX Teroda, Kao u
Ca3Hame J1a je XUPYPIIKUM JieuermeM Moryhe nomohu marujenty, 3axsainnoct ayryjemo William
J. Mixter-y u Joseph S. Barr—y (Cimka 2). Ouu cy 1932. rogune y Omnmitoj OOJHHUIM
Macauycerca (Massachusetts General Hospital, USA) kao MyATHAMCUMIIMHAPHU THUM
(HeypoXupypr u OpToIea) U3BEIH MpPBY IJIAHUPaHY ONepanujy JyMOamHe JUCKEKTOMHjE MyTeM
TpaHCAYpaIHOT TPHCTYIa HHTepBepTeOpatnoM aucky [13]. Toaune 1934. cy mpukasanu u cBojy
cepujy ciydajeBa (Mixter WJ, Barr JS. 1934) pyntype untepBepTeOpaHOT AUCKA U 3aKJbYUHIH
na je To Hajuemthu y3pok Heyposomkor aedunura u ucxujanruje [14]. Uctu ayropu cy 1938.
rOJIMHE HAa OCHOBY CBOT' JIOTAIIlLeT HCKYCTBA 3aKJbYUYWIM Ja j€ 3a XHPYPLIKH TPHCTYI
JIETEHEPHUCAHOM HB JHCKY WITaK IMOJCCHUJU HMHTEPIAMHHAPHU EKCTpaaypaiHd mnpuctym [5].
BuxoBa TexHuka, nako MmoauduKoBaHa U yHanpeheHna opyhuma caBpeMeHor 100a U 'y JaHaIIbe
BpeMe TPEICTaB/ba OCHOBY XUPYPIIKOT MPUCTYTA JTyMOATHO] JUCKYC XEPHU]H.

WHnunenna aereHepaTUBHUX 000Jbeha JIyMOANTHOT CerMeHTa KHYMEHOr cTyba u y
OKBHpPY HHUX JyMOalHa AMCKYC XEpHHja [OCTI)KE eNuIeMHjcKe pa3mepe HakoH Jlpyror

Csetckor Para [15] y3 koHcTanTHH pactyhu TpeHa 'y 21. Beky.



Cauka 2. William J. Mixter u Joseph S. Barr (u3Bop: http://ajw1793.blogspot.com)

Joseph
Seaton

William Jason
Mixter
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RUPTURE OF THE INTERVERTEBRAL DISC WITH
INVOLVEMENT OF THE SPINAL CANAL*

BY WILLIAM JASON MIXTER, M.D.,{ AND JOSEPH S. BARR, M.D.}

[Tponec mymbGanHe MUCKYC XEpHHjE AOBOIM JIO PA3IHMUUTOr CTEIeHAa KapaKTEPUCTUIHHUX
CUMNTOMa W KIWHUYKHX MaHu(pectanuja. Terobe mamujeHara Koje ¢y y Be3HW ca JyMOaTHOM
JMCKYC XEpHHUJOM Y JlaHAIlll€ BpeMe NpeACTaB/bajy OTPOMaH COLMO-€KOHOMCKH IMpoOiieM y
pa3BUjEeHUM 3eMJbaMa U 3eMJbaMa Yy Pa3BOjy jep CMamyjy HPOAYKTUBHOCT MHIUBHUAYa. Takohe
OBO ITATOJIOIIKO CTame MPEACTaBIbA jeIaH O] HajuemNuX y3poKa jaBJbama JeKapy, Ha JPYTroM je
MECTY H3a pECIHPATOPHUX 000JbeHha, a Ha IPBOM MECTY IpeMa Opojy caTH H30CTaHKa ca PagHOT
mecra [8]. M3 oBux mopjaTaka mpoucTtuye Ja JiymOaliHa JAWMCKYC XepHHja 3Ha4YajHO JOTIPHHOCU
onrtepehemy cucTeMa 3paBCTBEHE 3aLITUTE.

JlymbGanHa NHMCKEKTOMMja je XUpPYpLIKa METOAA Y Jeuehny MalujeHara o0oseanx ycien
mymbiHe quckyc xepauje (JIX) kana Heyposomku AeUITUT U paAUKyJIapHU 00J IEP3UCTUPA]Y
W HakOH KoH3epBaTtuBHe Tepamuje [16]. Xupypiiku TpeTMaH KOju Cy CTPYYHO] jaBHOCTH
npencraBuian Mixter u Barr, manac nmo3nar kao cranmapaHa auckekromuja (CJI), je jomr yBek
aKTyelaH y3 M3BECHa TeXHWYKa yHarpehema u mojpazymeBa MnaplujalHy XeMHUIAMHUHEKTOMU]Y

ca maprujaarHoM auckekromujom. Hosa epa y nedewmy JI/IX mouume 1977. ronune yBohemem

4



Mukpoauckekromuje (MJl) y knmuHnuky npakcy. MJl kao yHampehena Xupypiika TEXHUKA j€
nojjpazymMeBaiia yrnorpeOy OInepaTMBHOI MHKpOCKoma y cCBpXy auckekromuje [17]. Tlpsu
pesynraTtu cy nokaszanu aa je M/l mogjennako epukacua kao CJI, ma 9ak u aa mocroje oapehene
MPEIHOCTH Y OJTHOCY Ha paHHMjU MOJAIMTET onepaTUBHOT Jieuewa [18]. ¥ mopehewy ca CII, M1
je omoryhuna Oosby BU3YeIHM3alUjy OJHOCA HEYPaTHUX CTPYKTypa M MATOJOLIKOI CYICTpara,
Mame MHIM3Mje Koke U (aciuje, Kao U Mame eKCTCH3UBHY XeMUJIaMUHEKTOMH]y. Takohe, kao
jeoaH of TIaBHHUX JOOWTH MHUKPOIUCKEKTOMHjE j€ amoCTpO(PHpaHO Ja Ce MAalHjeHTH TOTOBO
aymio Opke Bpahajy peoBHUM )HBOTHUM akTuBHOCTHMA [19]. CTora ce MUKpOAMCKEKTOMH]a
JaHac cMaTpa METOJIOM 3JIaTHOT CTaHAap/a y ornepaTuBHOM Jeuewny JIIX.

TokoM mocneAme OBe ACIEHH]€ HEKOJIMKO HOBHX TEXHHKA j€ Pa3BUJEHO Y JeUCHY
nanujeHata ca JIJIX, amu BehwHa o4 WUX HHUCY 3aXUBEIEC Y KIMHWYKO] MPAKCH 300T
OrpaHUYEHOT HWHAMKAIMOHOT IMOJApYyYja M He3aaoBosbaBajyhux pesynrara [20]. TyOymapha
JTMCKEKTOMHja U €HJIOCKOIICKE METO/Ie, KOja Cy upe npuxBaheHe cy ce mokasale Kao aJieKBaTHa
antepHatuBa y ogHocy Ha MJI, anu mocapamime CTyauje HHCY carjlacHe Ja MOCTOjU 3HavyajHa
pasnuka y wucxomay Jeuerba [21]. HEKoJIMKO PETPOCHEKTHMBHHX M MPOCIEKTUBHHUX
paHIOMU3MpaHuX cTyauja [22, 23] Koje aHANIM3MUPajy pa3iivuke y UCXOAy Jjeuetha HakoH CJI u
M/I je o0jaBibeHO 10 caja M OMILUTH j€ 3aK/bydyak Jla HEMa CTaTHMCTUYKM 3HAYajHE pasjiHKe y
KpajlbeM HCXONy Jieuewma. Heka wucTpaxuBama HIAK y HEKOJIMKO MapaMeTpa KIMHUYKOT
omopaBka ¢aBopusyjy M/l [24]. Kao rinaBHy MaHy CBUX PaHJIOMH3HMPAHUX CTYIHja HaJIa3MMO
Ja y BEITMKO] MEpHW BpIIE YTHUIA] HA XHpypra Aa u3adepe MOJAIMUTET Jieuerma. |akohe mMHore
CTy/Mj€ Cy KOHIEHTPHCAHE Ha XUPYPIIKE MMapaMeTpe Jieuema, a cCaMO HEKOJIUKO KOPUCTE CKae
3a caMOIpOleHY (YHKIIMOHAJTHOT MCXOJa JIeYema 3a KOjeé Ce MCIIOCTABWIO Ja Cy KJby4dHE Y
MIPOLIEHU KpajHmher UCXO/a JeUeHa.

Kako ce Heypoxupyp3u y NOjeIMHUM MEIUIMHCKAM LeHTpuma nopen MJI u name
HepeTko omtyuyjy 3a C/l, ykspyuyjyhu u KI[ KparyjeBar, nsa Moianurera jeuema Cy y Halloj
KJIMHUYKO] NIPAaKCH paBHOIIPaBHU U M300p Hajuemrhe 3aBucH of a¢puHUTETa oneparopa. Boaeha
WJigja Haller WUCTpaXkWBama je Omia a ce yrmopeae KIMHWYKA TOK M Kpajlbh MCXOJ| JeueHha
HaKOH MUKPOJUCKEKTOMH]E M CTaHJapAHE TMCKEKTOMH]e, Tj. Jla JIU je€ OMpaBIaHO Ja OBa JiBa
MOJIAJINTETa OMNEpPATUBHOI Jieuerha y Hallloj KIMHUYKO] Mpakcu Oyny paBHompaBHa. [loceGan

aKIEHAT MPWIMKOM HCTpaKUBamka j€ CTaBJbEH Ha Pa3MKy Yy PeAyKLUHju OOJHOT CHHIApOMA U



(YHKIIMOHATTHOT OMOpaBKa HAKOH orepaTuBHOT jeuewa JIJ[X, kao u Ha cTomy peomepaunuje y

3aBHCHOCTH OJ] ©300pa XUPYypIIKE METO/IE.

1.2. AHATOMUIJA JIYMBAJIHOI' CETMEHTA KUUMEHOI' CTYBA

Hopmanny anatomujy symMOanmHOT CerMEHTa KHYME YWHE TNeT TpPUUBEHOBA U
NpUAPYKEHUX TeT HHTepBepTeOpannux auckosa (Camka 3). Y manom Opojy cinydajeBa cpehe ce
abHOpMaliHa CerMeHTalja Koja pe3yiTyje WM CaKpadu3aldjoM MeTor JIymMOamHOT MpIIjbeHa
WK JTyMOaJIM3alnjoM IpBOT JyMOanHor cerMeHTa. Kako cy iiyMOanHM NpHbEHOBU H3JI0KEHU
HajBehem onrepehemy y kmuMeHOM cTyOy, MACHBHHjE Cy CTPYKTYpE Y OJHOCY Ha MPIIJBEHOBE
OCTaJIMX cereMHaTa KuuMe. MeljycoOHO Cy TOBE3aHM WHTEPBEPTEOpPAIIHUM JHUCKOBUMA,
CIMHAIHUM JIUTaMEHTUMAa U (aceTHUM 3riioboBuMa. 300T paznuyuTe OpjeHTanuje (aceTHUX
3r1000Ba y TOPHEM JIeNly JIyMOajlHe KMYME OrpaHWYeHH Cy MOKPETH akKCHjajlHe poTanuje a
TI03BOJEEHH TIOKPETH (IIeKCHje U eKcTeH3uje. HarmpoTus y nomem ey ucre Beha je moryhHoct
poTanuje, mro objarnmbaBa yelhy 1mojaBy xepHujaiyje aucka va Husoy J14 u JI5 [25].

JlymOanuu mnpuubeHoBH cy MelhycoOHO moBe3aHu OpojHuUM nurameHTuma. Ilpenmsu
nourutyauHanan jurament (lig. Longitudinalis ant.) je mpuuBpirhen 3a mpeamy HOBPILIMHY
MPIIJBEHCKHUX TeJla, aJli j€ Ta Be3a HEIITO ciabuja ca MHTEepBEpPTEOpaTHUM JUCKOBHMA. 33U
nourutyauHanau juramedt (lig. Longitudinalis post.) je moBesan 3a iymOanHe IHCKOBE U
00JIMKOBaH MpemMa buMa, Takole je oBe3aH U ca CyceIHUM MBHIlaMa MPIIJbEHCKUX Tela.

3aamBy JIMTaMeHT je y Mawb0oj Mepu npuuBpiiheH 3a MeaujaiHe JejoBe Tea NpIUbeHa U
uMa TEHIEHIM]Y WCTamema Ka JIaTepaHUM TPUIojuMa 3a M.B. auckoBe. [lpenmu u 3anmu
JIMTAaMEHT CITy)Ke Kao U3BOP aKCcHjaHe cTabmiHOCTH KudMeHor cTyoa (Cauka 4).

Kyru muramuer (lig. Flavum) je Besan u3mely moBpmmHa cycequux namuHa. OBa
eJlaCTUYHa CTPYKTypa BEpOBaTHO MMa (YHKIHMjy Ja OrpaHudd (iIeKcujy KHUMEHOr cTyoa.
Xuneptpoduja OBOT JTUTaMEHTa, JCIOM Y JaTepaTHOM peIrecycy, MOXe OWTH OJroBOpHA 3a
HeypanHy KommpecHjy. OcrTaaw COWHAJIHU JIMTAMEHTH YKJbYUYYyjy: HWHTEPTPaHCBEp3aHE
JUraMeHTe KOju Be3yjy TpaHCBep3aJlHe HacTaBKe CYCEJHHUX IMPIIJBEHOBA, KA0 U UHTEPCIUHO3HE

JUraMeHTe KOjH MOBE3Yjy CIMHO3HE HaCTaBKe.



Cimka 3. JlymOanHu npuubeHOBH, MOTIIEN ca Jop3ajiHe cTpaHe u 0ouHHM morien (u3Bop: Frank

H. Netter. Atlas anatomije coveka. Drugo preradeno izdanje. Beograd: Data Status; 2003.)
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HNHuTtepBepTeOpanun aucKk mWMa yiory 3rioba m3Mmely nBa cycemaHa TpIIJbEHCKA Tesa
(Cnmka 5). Jluck je KOMIUIGKCHA CTYPKTypa Koja TPIHU 3HAa4ajHO akchjaaHo onrtepeheme, a Ha
WBera Jienyjy u cuie QeKkcuje/eKcTeH3uje, Cuiie MPUINKoM JaTepoduiekcuje u portanuje. KB
JIMCK UMa JIBe ocHOBHE (pyHknuje. [IpBa je na genyje kao GU3HONOINIKU aricopoep MIokKa, a apyra

Jla OTpaHruYM MOKpeTe u3Mel)y cyceHruX NpuIbeHOBa.



Cimka 4. Jluramentu aymOaiaHOr cermMeHTa KuumeHor cryba (u3op: Frank H. Netter. Atlas

anatomije ¢oveka. Drugo preradeno izdanje. Beograd: Data Status; 2003.)

Processus articulans
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¥ ] ~
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JlymGanHu qUCK ce cacToju U3 TpH Jena:

® KapTHJIArKHO3HE IJI0YE — CTPYKTYPE CAYMILCHE O] XUjaIMHE XPCKABHIIE 1eOJbUHE
OKO MM, KOja TIOKpHBa KOCT CYCEIHOT MpIIJbeHAa W MpaBu Oapujepy uzmehy
HYKJICYC MyJmo3yca U mplubeHCKor Tena [26]. YHyTap kapTHiarnHO3HE Iioue
MOCTOJM MpEXa KallWIAPHUX KPBHHUX CYyJOBa KOja MCXpambyje aBacKyJapHU UB
TIHCK.

o ®ubposuu amymyc (anulus fibrosus) — kpyxna ¢uOpo3Ha CTpyKTypa Koja
Cy3ApKaBa JIejCTBO JaTepaIHUX CHJIA, a KOje MPOU3BON KOMIIPECOBaH HYKJIEYC.
CacraBJbeH je TOMHHAHTHO U3 henuja Hanuk Gubpodaactuma (enr. fibroblast-like
cells) u konarenux Banakana tun 1 [27]. Y okBupy camor ¢puOpo3HOT aHyIyca ce
pa3NuKyjy CIOJbHHM CJIOj KOjU je UBpIINM M CacTaBJbeH CKOPO HMCKJbYYHUBO O]
KOJIareHUX BJIAKaHA THUI 1, JOK YHYTpalllkbH CIIOj MPEICTaBJba Mpelia3Hy 30HY
n3Mel)y aHyiyca U HyKelyca M cacTaBJbEH je W3 BJakaHa TUM | W TUN 2, Kao U

npoteornukana [28]. Anyayc ¢pubpo3yc je OJHUCKO Be3aH 3a CYCEeIHO MPIIJBEHCKO
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TEJo, jaue ca Mpelme CTpaHe Hero ca 3ajiibe, Takohe je cirabuje Be3aH 3a 3ambHu
JIOHTHTYIMHAIIHY JIATAMHET y OJTHOCY Ha TIPE/IbH.

e Hyxkueyc nynmo3syc (nucleus pulposus) — je nmeHTpaiHu A€o0, Tj. CEMUKETATUHO3ZHO
CpemuIiTe TUCKa, Koje omoryhaBa JHMCKY Ja HU3JPKHA IpPEe CBEra aKCHjallHO
ontepehewme. VY Hykemycy cy mnpucyTHe hendje HaluK XOHIPOIUTHMA
(chondrocyte-like cells) koje mpoaykyjy xomaren tum 2 u mporeoriukane [29].
HenmaBHo cy y Hykenycy wWACHTH(GUKOBaHE U heilHje HOTOXOpAE Koje
CTUMYJIATHBHO JEJyjy Ha MPOAYKLHU]y TMPOTEOrNIMKaHAa M KoJjlareHa, a Takole

CIpeyaBajy anornTo3y XOHAPoUuTHIMA ciudnux hemuja [30].

HaBenene anaromMcke KapaKTepUCTHKE JEJIOM 00jalimbaBajy Behy CKIOHOCT MOCTEpHUOpHE
XEepHHjalllje UB IUCKA Y OJHOCY Ha aHTEPUOPHY.

CrnuHanHu KaHan (opMHUpajy T3B. HEYpaIHU JYK JIOp3ajHO M NPLUBHCKA Tela ca UB
JMCKOBAMA BEHTpaiHO. Y BehwHE MHIUBHUIYa, KHUMEHA MOXKIMHA CE 3aBpPIIaBa Y HUBOY JOHET
nena JI1 mpuubeHa y BHIY Kayjae ekBuHe (Cauda equina), a kojy cauMmaBajy MOTOPHH M
CeH3UTHBHU HEepBHHM KopeHu. Kayna exBuHa ncnymaBa nypanny Bpehy ucnop JI1 cnmuanHor
HUBOA.

HepBHU kopeHu HamymiTajy CIMHAIHU KaHaJl HAa CBAKOM HHMBOY JIyMOajnHe KH4UMe (MaKo
cy Bapujanuje moryhe). HopmanHo, cBaku KOpeH KOjU HallylTa AypaiHy Bpehy mpoiaszu Kpo3
HPOCTOp JAWCKA U ynasu y jnatepainu perecyc (Cimka 6). Ilpoctop aucka gopmupajy 3aama
CTpaHa NPUUBEHCKOT Teja, CYCeIHU TUCK, MEAMjaTHU 3UJ MeauKyiaa u ropma (acera. Kopen
3aTHM TMpOJIa3d OKO TeauKyna y HeypamHu (opamen (Camka 7), rae Hamymra KAYMY.
JlaTepamHu perecyc je HOpMaJIHO BUCOK 3-5MM, a HeypaiaHu GopaMeH je HemTo Beher mpomepa

[31]. HepBHU KOpEH M KOPEH JTOP3aTHOT TAHTJIMOHA CY OKO 4-7MM Yy JHjaMeTpy.



Cauka 5. Jlymbanuu npuubeH U npunanajyhu auck, morjen ca ropwe crpaHe (MOAU(pUKOBAHO

npema: Frank H. Netter. Atlas anatomije ¢oveka. Drugo preradeno izdanje. Beograd: Data Status;
2003.)
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Processus mammillaris

Lamina arcus vertebrae

"
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Cauka 6. CxeMaTCKH NpHUKa3 JaTepaHOT pecellyca U 30He Iie je Moryha kommnpecuja Jucka Ha

HepBHH KopeH (MomudukoBano mpema: Mark S. Greenberg. Handbook of Neurosurgery. 8th
Edition. New York: Thieme; 2016.)
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Cauka 7. Heypannu ¢opamen (uHTepBepTeOpanHu OTBOp) ca mpunagajyhum HepBHUM

KopeHoBUMa — 6ouHM moruies (u3Bop: http://stenosisspinal.org)

HeypaJnu (ciuHaIHM)
¢opamen

CBaku CIIMHAJIHUA CETMEHT je MHEPBHCAH OJl CTpaHe peKypeHTHOr Hepsa (N. recurrens —
Luschka; mopeksiom o 3a/ie rpaHe CiMHAIHOT KopeHa). OBaj HepB, KOjU HAIYIITa KOPEH Majio
u3BaH (popameHa, cHaj0eBa CEH30pHUM IpaHama Jypy M aHyinyc ¢ubposyc. Hema Brnakana 3a
6011 yHyTap HyKJeyc myimnosyca. CTUMYIalnjoM OBUX HEPBHHUX 3aBpLIETaKa JOBOJAU A0 ci1abo
JIOKQJIM30BAHOT 00J1a Y HO3H, aJTi HE U OMITPOT 00JIa KOjU Ce jaBJba KOJ IUCKYC XepHH]E.

ApTtepujcko cHaj0eBame HMB JMCKOBAa M TPUIUBEHA J0Ja3d O]l CTpaHe JyMOaTHHUX
apTepuja, Koje cy rpaHe aopte. PagukynapHe rpaHe yiasze y 1ypy ca CBaKMM HEPBHUM KOPEHOM.
Hajseha paaukysnapHa rpana, aprepuja Adamkiewicz, cHabaeBa MOXKIMHY M HAjHUKE yJIa3d y
CIIMHAJHU KaHaJ Ha HUBOY JI3 HepBHOT KopeHa. M3 BEHCKOT IJIeKCyca, KOjH je JIONHUPaH Ha MOy
KaHaJia, KpB Ce OJIBOJIM Y CUCTEM BEHE JIOHE IyIJbe BeHe (V. cavae inf.).

VY ogpacnux MB JHMCK je aBacKyjapaH, ajld ce HcXpamyje AM(Y3UjoM IMpeKo Malux

KPBHHUX CY/I0Ba KOjH C€ Haja3e y BepTeOpaHUM TeJIUMa Y3 caM JTUCK.

11



1.3. ITATOOU3UOJIOT'NJA U HOMEHKIIATYPA JIYMBAJIHE IUCKYC XEPHUJE

Ca crapemeM IPOTPECUBHO CE€ pa3BHjajy AereHepaTUBHH NPOIECH Y UB TUCKY, a CMaTpa
ce Ja ce mouerak gereHepanuje goraha seh y npum rogunama xxusota [32]. [Ipeuusnuje, Beh y
Tpehoj TOAWHU JKMBOTA IMOCTOJU 3HAYajHA PEAyKIMja KamriIapHe MpEke Koja eKCTeHAUpa W3
3aBPIIHMX IUI0oYa JAMCKa Ka GUOpo3HOM aHyiycy.Ymopeao ce goraha u usmeHna mopdosoruje u
cMameme Opoja henuja y Hykiaeycy u amonrto3e (ubpobmacta y anynycy [33]. ¥V apyroj
JICIEHUjU JKMBOTA JI0Jla3W 10 MOCTENEHOT HEeCTaHKa rpaHuie u3Mmely yHyTpammer crioja
aHyiyca u Hykieyca. OnucaHe mpoMeHe 3aje/IHO JI0Bo/Ie 10 (hopMUpama MalluX yceKa/[iernoBa y
aHyJyCy KOje MPeICTaBbajy MPeIUCIO3NIIN]y 38 KACHUJU HACTaHaK AMCKyc xepHHje [34]. Mnak
ol HajBeher 3Ha4aja 3a HACTaHAK JIMCKYC XEPHH]E je cIabJbehe CIIOJbbET ClI0ja aHyIyca, TaKo Ja
OuYyBaH HHTETPUTET OBOT CJI0ja y BEIMKO] MepH mpeBeHupa xepHujanujy [29]. Mako ce y
CBAKOJTHEBHO] TPAKCH IO/ JAMCKYC XEPHHjOM cMarpa JHCIOKaluja Hykieyca Kpo3 JIedeKT Ha
aHyJIyCy, Ha OCHOBY IaTOXMCTOJIOIIMX aHAJIM3a 3aKJbYUCHO j€ JIa je XepHHjallrja caMo HyKIeyca
BpJiO petka. Y 2/3 cimydajeBa ce Hajia3e JIEJIOBH HYKJICyCa y JUCKATHOM MaTepHjairy, 0K Cy Y
20% cyuajeBa MIPUCYTHH | JCJIOBU KAPTUIATMHO3HUX 3aBPIIHUX IU1o4a [29].

Kao mro je Beh HarnameHo, ymOanHa KMYMa UMa 3ajaTak Ja MOJHECe TEXUHY IeJorT
KAYMEHOT CTy0a M TpyIa, OAHOCHO UMa MOTHOPHY (cTaTHuKy) ynory. Takohe, 3HauajHu mokpeTn
cy Moryhu M cBakOJHEBHO NMPUCYTHU H3Mely ymMOamHuX AMCKOBA, MOCEOHO J1Ba JI0Ha AMCKA
(JI4/J15 wn JI5/C1). OBa nBa (akTopa pe3ynTHpajy Mmarou3uOJIONIKUM IMPOIECUMa KOJH BOJIE
JIeTeHepalMji U XEpHUjalMju JTyMOATHHUX JIMCKOBA, KA0 W CIIOHAWIOTHYHUM IMPOMEHaMa Koje
MOTy JOBECTH JI0 JTyMOaJHe CTeHO3€ WM CTeHO3¢e JarepaiHor penecyca (Canka 8).

Hykneyc mynmo3yc je cacTaB/beH OJ] MOJIKYJIa TPOTEWHA W TOJHcaxapuja, KOju ce
noHarajy kao rei. therosa yHkiuja je amncopmiija u mpeycMepaBame, y JaTepalHOM CMeEpY,
BEPTUKAITHOT MIPUTHCKA Ha CIIMHAITHY CTYO0. AHYJYC, KOjH j€ CacTaBJbeH YIIIaBHOM 0f GUOpO3HOT

TKHBAa, UMa 3aJaTak Ja o6y3ﬂa JIaTCPAJIHU MPUTHUCAK Beh NMOMCHYTHX IIPCYCMCPCHUX CHUJIA.
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Cauka 8. CxeMaTCKu MPHKa3 CY:KEHOT JIaTepajHOr pelecyca ca JieBe cTpaHe (MoAu(HUKOBaHO

npema: Mark S. Greenberg. Handbook of Neurosurgery. 8th Edition. New York: Thieme; 2016.)

Hopmanuu /— LS npuubeHcko Tesio
JlaTepaJiHH penecyc

LS5 pediculus
Cy:xeHu
JIaTepaJIHH pernecyc : l BHCHHA JIATEPAJTHOT penecyca

JeBH LS HepBHHU KopeH

Y\%\-LS TPaHCBEP3aJHH HACTABAK
LS ropmu pacernu 3r;100
L4 nowu pacernu 3ri1006
ligamentum flavum

L4 namuna

L4 cnuHO3HHM HACTAaBaK

Hyxkneyc je cnocoban na abcopOyje oBe Benuke cuie, MOceOHO Yy JETHICTBY Kaja
caapH BUCOK mporeHarT Boje (oko 90%). Anm kako ca roJuHamMa IMOCTENEHO J0JIa3u JI0
JeXHIpaTanyje TMCcKa U MpoMeHa y OMOXEMH]JCKOM CacTaBy, jaBJba Ce U TCHICHIIM]a KA HETOBO)j
JeTeHepalju U TyOHTKY CIIOCOOHOCTH IpeHoca W yOiaxaBama NpuTHCKa. Haj3HauajHUju
norahaju Koju ce JelIaBajy yIopeao ca JeXHIpaTalMjoM JHcKa Cy CMameme cajJpikaja
NpPOTEOTNIMKaHa, Kao M YyHYyTpalllkha (QparMeHraluja Hykieyca ca IenameM aHyinyca. OBe
MIPOMEHE C€ MOTY OTpaHMYWTH WM JIOBECTH JI0 XepHHjanuje mucka. OmucaHe JereHepaTHBHE
MPOMEHE Ce pa3BHjajy Opke Koja ocoba Koje ce 0aBe (U3MUKUM IOCIOBHMa, 0coba Koje Cy
M3II0KeHEe BUOpaljaMa 1 Koje 00aBibajy paja y ceaeheM monoxajy.

TepmuHu aereHepaimja aucka, 0yopeme aucka (enr. disc bulging) u xepHujamnuja aucka
ce HEPETKO y JIMTepaTypyu KOPUCTE Ka0 CHHOHMMH 3a MCTO MATOJOMIKO CTamke. Mako KIMHIYKA

3HaYajHa JAUCKYC XEpHHU]ja MPEJCTaBba Jajby Mporpecujy aererepanuje aucka (Cauka 9), moxg
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JIIX y mpaBoM CMHCIYy ce cMaTpa JIOKaJM30BaHAa EKCTEH3Mja TUCKAIHOT MaTepHjajia W3BaH
AHATOMCKHX TPAHHUIIA UB ITPOCTOPA, Tj. IPOTPY3H]ja, EKCTPY3Hja U CEKBECTpAIIHja JUCKA.
[TomenyTu cTemeHu JereHepaiyje, Koju cy Hajuemhe y KOpeJauuju ca TEKHHOM
KIMHUYKE CIIUKE Cy MpUKa3zaHu y Tabenu 1.
VY omHOCY Ha MpaBail, XepHHUjalrja ce MOXKE JaBUTH:
® AHTEPHUOPHO,
® BEPTUKAIHO, KPO3 KaPTUIIATMHO3HY TUIOYY Y MPILJBEHCKO TEJIO WU

® IIOCTEpUOPHO, Ca EKCTPY3H]jOM MaTepujaja IMCKa y CIIMHAIHY KaHaJl.

HopmainHo, penapaTuBHH MPOIECH TpaTe eKCTPYy3ujy aucka. TH MpOLEcH, YKOIHMKO Ce
pamd O aHTepUOpHO] XEepHHUjalMjd, TOApPa3yMEBajy KOJAIC TUCK IPOCTOpa W CTBapame
octeoduTa, MTO MOKE PE3yJATOBATH CIOHIMUIO30M. YKOIHUKO Johe 10 XepHHUjaluje AUCKa Kpo3
KapTWIMTaHO3HY IuTtouy josia3d 10 ¢opmupama [lmopa-osux (Schmorl) ysopuha. Hu
crioruiosa (spondylosis deformans), uu IlImMopi-oBu uBoprhy HEMajy XUPYPIIKU 3HAYA] CAMH

3a cebe, anu Mory OUTH (PaKTOpH MPOTrPECUBHOT KHUMEHOT Je(pOpMUTETA.

Ciauka 9. CxeMarcku IpuKa3s CTCIICHA z[ereHepauI/Ije I/IHTepBepTe6paJ'IHOF JHUCKa

(MomudukoBano mpema: https://www.spineuniverse.com)

HopmaJjian quck Jlerenepauuja

Iporpy3suja Excrpy3uja CexBecTpanuja
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Tabena 1. Crenenu nereHepariyje HHTEPBEPTEOPATHOT AUCKA

Jlerenepaumja qucka [Topemehaj cTpykType HyKiIeyc myamno3yca npaheHo

IICXI/II[paTaHI/IjOM U CMalbCHEM BUCUHE UB IIPOCTOpPA

Hcenymueme qucka (disc bulginig) | HupkymdepenTHa eKCTeH3Hja HYKIIEYC MY/IIM03yca H3BaH

3dBpHIHUX XPCKABUYABUX IIJIOYa Y3 OUYBAH aHYJIyC

Ipotpy3uja qucka JlokasiHa eKCTeH3Hja HyKJIeyca Y3 OUyBaH aHyIIycC
bubpo3yc
Excrpy3uja nucka [Mponaric HykiIeyca y CIMHATHY KaHaJ y3 MPOOHjeH

aHyJsyc (04yBaH KOHTHHYHTET HYKJIEYyca)

CekBecTpanuja qucka Cno6oaau (hparMeHT HyKIIeyca y CIIMHATHOM KaHaTy
Hurtpanypaina xepHujanuja WHTpasypaiHu MpoJamnc uB IUCKa — HEO3HaT
MeXaHu3aM

Ca Tauke rieauIITa y OHOCY Ha KIIMHUYKU CIUKY, Haj3HAYajHHja XEpHHUjallfja AUCKa je
nocrepuopHa, Tj. 3amma (Camka 10). YV oBUM ciyyajeBUMa, HCKATHH MaTepHjal MOXe
M3a3BaT PAAMKYIONATH]y WM HACTaHAK KOMIIpECHje KayJe eKBHHE, ca HEYPOJOMIKIM
cumnromuMa. Takohe, TOCTepUOpHA XEpHHUjalMja WHUIKMpPA pemapaTuBHE MPoOIlECe
(uH(namaTopHy Kackaay), KOjU 3a KpajibM pe3yiTaT HMajy MOTIYHY WM JeITUMHYHY
pecopIyjy AUCK MaTepujajia U Kaauu@ukanujy, IMTo KOHAYHO MOXE JJOBECTH U /10 CIIOHTAHOT
HecTajalkba XEepHUpaHOT ¢parMeHTa. JJOMHUHAHTHM MeXaHH3aM KOJUM C€ OJIBHja PEcopIInja
JHcKa je daromurosa o ctpane Makpodara [35].

HaxoHn nponarnca aucka 3arnouny U APYrH JereHepaTUBHU MPOLEcH ycien nopemehene
CTaOMIIHOCTH JIEAUPAHOT CETMEHTa KMUMEHOT' ¢Ty0a, Kao MITO ¢y XunepTrpoduja anopuseanHux
3r1o0oBa M KyTHx jurameHara [1]. CBe oBe mpoMeHe MOTY JOBECTH JIO0 CTEHO3€ JIaTepaTHHX
peliecyca MIIM CIIMHAIHOT KaHalla, OJTHOCHO KOMIpECHje HEPBHHX KOpPEHA WIIM KayJle €KBUHE,

moceOHo y naunjeHaTa Ca pCJIaTUBHO YCKUM CIIMHAJIHUM KaHaJIOM.

15



3anmwe XepHHjalMje Mory OWTH Jop3ojiaTepaiHe U jaop3omenujanHe (2% cBHUX
xepuujanuja) [25]. Jlop3omaTepaitne TUCKYC XEPHHj€ MOT'Y HMATH Pa3IMYUT OJHOC Ca HEPBHHM
KOPEHOM:

® JIATEPATHO Y OJHOCY Ha KOPEH — IoMepa KOPEeH MeINjaTHO

® MEJIMjaJIHO Y OTHOCY Ha KOPEH — oMepa KOPEH JIATePaIHO

® XepHHja UCIIOJ KOPEHa — IOBOJH 10 UCTe3amha KOpeHa

Tunwanu paaukynapHu 00JI KOju HACcTaje Kao MOCIeInIla TMCKYC XepHHU]e HACTaje yclea
MeXaHUYKe KOMIIPECH]je WM XEeMHjCKe upuTanuje. MexaHnuka KoMIpecuja Moxe aedopmucaru
Y UCTETHYTH HEPBHH KOPEH, ajli Takoh)e MOXKe ¥ KOMIPUMOBATH MUKPOLMPKYJIAIU]y U JOBECTU
10 uCXeMHje HepBa. XeMHjCKa WpHUTalMja HEPBHOI KOpPEHa HacTaje Kao IPOU3BOJ
nH(pIaMaTOpHE peaklHje KOjy H3a3MBa CTPAHO TEJIO Y BHUAY JAUCIONUPAHOT JUCKATHOT

Mmatepujana [36].

Cauka 10. Ilpukazanu cy mompeuyHu mpeceuu 2 aymOanHa nucka. JleBo je 3mpaB mquck 6e3
MPOMEHa y HYKJIEYCY; IECHO IOCTOjH OfBajarhe IICHTPAITHOT Jiejia JIUCKa U FheroB MpoJia3ak Kpo3

MYKOTHHY aHynyca (MoJu(HUKOBaHO mpeMa: WWW.Spineuniverse.com)

CnuHaJHU KaHAaJI

KomnpumoBanu

Hykaeyc
Dudpo3Hu any.ayc HEPBHH KOpPEH
Hopmajuu auck XepHujanuja qucka
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1.4. EIIMAEMUOJIOI'NJA JIVMBAJIHE JUCKYC XEPHUJE

bon y mowem neny neha (low back pain) npeacrasiba Hajuenthy Tero0y koa ocoba
crapux 1o 45 roauna. J)KuBoTHa MHIMIEHIIA OBOT OoJia m3HocH 110 80%, a 3a UCXHjalTH]y OKO
40% [25]. Oko 1% mamnujeHata ca aKyTHUM JyMOaqHHM OOJOM HMa HCTOBPEMEHO U
ucxujanrujy. IlpeBanenna aymOamHor OGomHor cuuapoma (JIBC) Ha riaoGamHOM HUBOY je y
cranHoM mopacty. Ilpema rpymu ayropa w3 CAJl [37] npesanenna xponuunor JIBC y
Cjenumenum Amepuukum Jlpxkaama je 1992. ronune nznocuna 3,9%, a 2006. rogune 10,2%. Y
OKBHpY OBE TpyIle mnanujeHara, yak 84% 3arpaxu nomoh jekapa. Mako ce 6on y nomeM aeiy
neha u akyTHH JiyMOaJHU OOJTHM CHHIIPOM MOTY jaBUTH U Y JCTUECTBY, OBa CTamkha CE THIIMYHO
jaBibajy y Tpehoj IeneHuju )KUBOTa U HACTaBJbajy N0 Iiecte AeneHuje. Takohe akyrau JIBC nma
yneo ox 3,5% y ykyrmHoM Opojy CBUX MEAMIIMHCKUX CTamba Koje 30pumaBajy XutHe ciayxoe [38].
Wumunenna JIAX w ucxujanruje TOKOM JKMBOTa MMa 3HATHO HIDKM TPOICHAT Y YKYITHO]
nonynauuju 'y oxnocy Ha JIBC, on 2 no 40%. IlpeBanenua JI/IX y3umajyhu y o63up u
acCHMMIITOMAaTCKe cliydajeBe ce mporewmyje Ha 50% [39], a camo cummTomMarckux ciydajeBa
usznocu 1-3% [40]. JIlymbanna auckyc XepHHja MMa HajBUIIY TpeBaleHIly Y nmepuoay usmelhy 30
u 50 roauHa ctapoctd. TayHMje MpoceyHa CTapoCT Kaja ce jaBjba JyMOaJHa TUCKYC XepHHja,
npema Cummins u capaguuimMa, je oko 41. romune crapoctu [41]. JIIX ce uvenrhe jaBba kox
MyIIIKapaia y 0JTHOCY Ha JKeHe, IpeMa HEKUM ayTopuMa Taj oJHoC u3HocH yak u 2:1[40]. Bucok
uHnekc tenecHe TexuHe (BMI) je 3Hauajan ¢akTtop pusMka 3a HAacTaHaK JUCKYC XEpHHjE U
npema OUHCKOj TPYIHU ayTopa BpJio BUCOK mpoueHat (27%) onepaTUBHO JICUEHUX MallijeHaTa je
oo rojasuo [42]. Kao He3aBucHU (akTopu pusuka 3a Hactanak JIJIX y auteparypu ce HaBoje
u nujabertec, myliewke U xunepaunuaemuja [43, 44].
Octanu ¢akTopu pu3MKa 3a HacTaHaK JyMOalHE TUCKYC XEpHHje Cy CIMYHHU Ka0 U KOJ

aKyTHOT JIyMOQJIHOT OOJIHOT CHHIpOMa:

® TEIKU (PU3NYKH [TOCTOBU

e [oJu3ame Tepera Texer o1 20kr

® JIyTO Celewe y3 BUOpaIlije Kao MITo je TO CIydaj MPHU yIpaBbakby MOTOPHUM BO3UIIMMA

® TAJIOBH

® HarId IPEKOMEPHU MOKPETH, HIIP. YCTajame, CaBUjabe U M0CE3ahe UT/.
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VY oko 70% manujeHara ca akyTHUM JIyMOOMCXHjaITHYHUM CHHAPOMOM HaKOH MHPOBamba
U MeIMKaMEHTO3HE Tepamuje J0ja3d JI0 3HauyajHe peMHcHje Teroda yHyrap rnepuoaa on 3
Hezgesbe, a kog 90% mnanujenara yayrap 2 mecena. Tako ga orpomHa BehnHa oBHX marujeHara
3aBpIIU CBOj€ JICUCHE YCIIEIIHO MEINKaMEHTO3HUM U (pu3ukaiHuM tpetManoMm. Camo oko 10%
nalyjeHaTa uMajy u3pakeHe Terode W HakoH 6 Helesba W MOpeJ OpPIAMHUpPAHE KOH3EPBAaTHUBHE
Teparidje, oBa rpyra naiujeHara ¢y KaHIuIaTi 3a onepaTHBHO Jieuese [40].

Oxo 75%  duekcuje W eKCTeH3Wje y JIyMOOCAaKpalHOj KHYMH C€ OJWrpaBa Ha
mymOocakpanHoMm crojy, 20% na uHuBoy JI4-JIS u mpeoctanmux 5% Ha ropmuM JIyMOaTHUM
HuBoMMa. 300r Tora cy jymOanHe TUCKyc XepHuje y oko 90-95% ciyuajeBa JOKaIM30BaHE Y
JI0Wa JIBa HUBOA, C TUM Jia ¢y oHe y HuBoYy JI5-C1 nBa myra uemrhe y OHOCY Ha CyCEIHU HUBO
[25, 31]. Jlesuje ma nuBomma u3Hanm JI4/JIS cy kapakTepucTHYHE 3a MOMyJIalUjy W3HAM 55
roauna crapoctu [40].

buTHa ynmeHMIIa y Be3W JIyMOATHE NUCKYC XEpHHU]E je W Ta Jia ce Paad O SHOPMHO
CKYyIIOM 000JbEHbY 3a JIPYHITBEHY 3ajenHully. [Ipolemyje ce 1a je yKyIHa IieHa OBOT 000JbCHha 3a
apymtBo 'y CAJl, ykipyuyjyhu mupekTHe MEAWIMHCKE TPOIIKOBE, OJICYCTBOBAKE Ca PATHOT
MecCTa M JIETaJIHEe HaJOKHaJe nanujeHTuma, uzmehy 16 u 50 munujapau nonapa Ha FOJUIIBEM
HHBOY [23]. YKonuKo ce mocMarpa camMo TPOILIaK Omepaiyja AUCKEKTOMHUje, UCTH Ha TOTHUIIHEM

HuBoy y CAJ] u3nocu mpexo 300 munrona nosapa [45].

1.5. KIIMHNYKA ANJATHO3A JIYVMBAJIHE IUCKYC XEPHUIJE

OCHOBHH KJIMHUYKH CUMIITOMH U 3HAIM JyMOaIHe TUCKYyC XepHHje cy [25, 31]:

® paguKyJoMaTHja, Tj. PAAUKYJIapHU OOJ M MPOMEHE CEH3MOMINTETa KOJU Ce jaBJbajy YK
WHEPBAIMOHE 30HE JISMPAHOT HEPBHOT KOPEHA,

e wmumwuhHa c1ab0CT U U3MEHEHU peQUIeKCH (HIDKH W yranieH!u pediexc)

e ehuu 6o,

® TIO3WTHMBHHU TECTOBU HCTE3ama KOjUMa Ce W3a3WBa PAJAMKYIApHH OOJI ca MpOoTaraimjoM

HUCIOoJ KOJICHA, a cneun(bnan jC 34 KOMIIPpUMOBAHH KOPCH.
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TunuyHa AWCKYC XEpHHja Yy PETrHju JyMOOCAKpalHe KW4YME JOBOAU 10 omTehema
HEPBHOT KOPEHA KOjU HANylITa CIMHAIHU KaHAJI Ha JeTHOM HHUBOY ucnoj obosesnor B mucka.
Jlo oBora jgonasu yciea KapaKTepUCTUYHHMX IaTOAHATOMCKUX oaHoca usMely UB nucka u
CIMHAJIHUX KOPEHOBAa Y HHBOY JyMOocakpaiHe knume. Hamme, ciMHalIHU KOpPEH HM3J1a3u Kpo3
VB ¢opameH ucIiol KCTOMMEHOT MPIIJBEHCKOT MEANKIIA U MECTO H-ETOBOT M3JIacKa je 3HauajHO
yaasbed on B nucka Ha uctom HUBOYy. Tako Hip. JI4 kOopeH HamymTa CIIMHAJIHU KaHaJl UCIIOJ
JI4 nenukna u uznaz JI4/J1S B aucka, nox je JIS xopen Ha cBom myty Ka JIS/C1 dopameny y
3HATHO OmmkeM oxHocy ca JI4/JI5 auckom. M3 Tor pasznora gop3omenrjaaHe U T0p30JaTepaiHe
xepHHjauuje aucka Ha JI4/JI5 nuBoy Hajuenthe najy paaukynonarujy JIS kopena. ¥V ciydyajeBuma
XEepHUjalMje AUCKATHOI Marepujasia y ¢GOpaMUHANIHO] 30HM U EKCTPEMHO JaTepaliHe
XEepHHjalyje T0Ja3u 10 KOMIIPECHje€ CIMHAIHOT KOpPEHa KOjU HAIyIITa CHHHAJIHH KaHAJ Ha
HCTOM HHBOY TJ€ j€ IUCKYC XEepHHja. Y TOM CIy4yajy y HalleM IMpHUMEpy TUCKYC XEpHHje Ha
uuBoy JI4/JI5 nouuto 6u 10 komnpecuje Ha JI4 cimuanau koped (Caunke 6 u 11).

MacusHe xepuujanuje B mucka mory maté cuHapoMm komckor pema (Cauda equinae
Sy), xoju oO3HauaBa HMCTOBpPEMEHY KOMIIpeCHjy W omTeheme (yHKIUje BUIIE CIHHAITHUX
kopeHoBa. Cauda equina cHHAPOM ce CBPCTaBa y XMTHA MEAMIIMHCKA CTamba U MOJpa3yMeBa y

TUMIMYHOM OOJIMKY MUITHNHY cTabOoCT, aHECTE3U]jy CelajiHe PErruje U ypUHApHY PETSHIIH]Y.

Camka 11. Jlokanuzanuja XepHHUjalMje HMHTEPBEPTEOpAIIHOT JOHMCKA W KOMIIpecHja Ha

oarosapajyhu crimHanau KopeH (MoaudukoBano npema: WwWw.orthobullets.com/spine)

L4 HepBuu
KOpeH

LS HepBuu
KOpeH
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1.5.1. Cumirromu Oosectu

- 0071y nomeM zeny Jieha Koju MoCcTeneHo Npeia3n y paguKyaapHu 001 (MCXUjalITrujy)
- OJIaKIIamke UCXU]jAIITH]e IPHIIMKOM (IICKCH]E Y 3TJI00Y KyKa WJIA KOJICHa

- TaInWjeHTH n30eraBajy Harye MoKpere

- aHTaNTu4yaH XoJ

- Oou mojayaBa Kamiasb, Kujame u (PU3UIKO HATIPE3amhe

- pereHiyja wim pele naKoHTHHEHIM]a ypuHa [31]

WNuutujanau cumitom TymMOamHe TUCKYC XepHHje je Hajuenthe 60 y nehuma, koju Moxe
OWTH aKyTHOT WMJM XPOHMYHOT Toka. [lamujeHTH 4YecTto najy moJaTKe O HEKOJHMKO PaHUjUX
€n130/1a JIOKaTU30BHOT Ooua, 6e3 hcxujasiruje, Koju ce CloHTaHo MoByKy. bon y nehuma moxe
OWTH MPUCYTaH HEKOJMKO JaHa WM HeJesba, a 3aTUM Moxke OutH mpaheH oHecnocoOJbyjyhum
6os1oM Koju upaupa y Hory. OBu cuMnToMu Mory OutH npahenu mapacre3ujama u yKodeHomhy
y norolheHoM iepMaToMy, Kao U MuinhHoMm cinadomhy.

IToBpeMeHO KIMHUYKA CIMKAa MOXK€ OUTH y BUAY 030MIJbHUX 00J0Ba y HO3M U IpyeBa, a
KOJU c€ jaBJbajy BP0 Op30 HAKOH MOYETHUX CHUMIITOMA. Y APYrMM CiIydajeBHMa, 0OJ ce 4ecTo
WHTCH3WBHpA TPHIMKOM CElCHa, CTajalba M XO0Jama, Ka0 W TOKOM Kallba, KHjamba WIIH
Hanumbama. boil ce moBmaun y nexehem mosnoxajy, ca GpaeKTUpaHUM KyKOBHMMA U KoJieHnMa. bon
y Aehuma u Ho3M MOTy 3ajeIHO Mep3UCTUPATH, ajK ce yelthe femana j1a ce 601 y Jehuma ymamu
ca mojaBoM ucxujanruje. BepoBaTHo na ce oBaj ¢eHOMEH jaBijba 3axBasbyjyhu peaykuuju
pacTezama BJakaHa 3a 0O0JI y aHyJIyCcy W 3aJikheM JIMTaMEHTY, KOj€é C€ jaBJba MPUIMKOM
excTpy3uje nucka. CIM4HO TOME, Y peTKUM MpuiInKama, 030uJbHE UCXUjaJTHYHE Terode ce Mory
W3HeHasa noByhu, anu je Ta mojaBa OOMYHO yIpy)K€Ha ca MOTOpPHOM ciabomrhy W ucmaaom
ceH3uOmnuTeTa 300r npekuaa GyHKIHje 030UIbHO KOMIIPUMOBAHOT HEPBHOT KOpEeHa. Y CTapujux
nanujeHata 00 y HO3M YeCTO JOMHUHHpA y OAHOCY Ha Oon y nehuma, oI caMor mouerka
OosecTH.

VY mpucycTBY CYXEHOI CIMHAIHOT KaHaja M BEJIMKE MPOTpY3Uje IHCKa y Cpelnmoj
JMHU]jU, TAIMjJEHTH YIJIaBHOM Kao TeroOe HaBoje 0oy y jehuma u HejacaH 6011 MPOMEHIBHBOT

WHTEH3UTETa, KOJH C€ TMpEMENITa U3 HOre y HOTY. Y PETKHM CllydajeBUMa BEJIUKE IEHTPaTHE
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IpOTpy3HUje, NOJNa3W OO IMOYETHE IMapaju3e [0 THUITy Kayle CeKBHHE, OJHOCHO MOTOPHUX H
CeH30pHUX MaHHu(ecTanuja y HOrama, Kao U JAUCPYHKIHje CPUHKTEpa. Y3pOK CPUHKTEPHUX
CMETIbM j€ HEIMOTIyHa JIe3Hja IapacUMIATHYKUX IPEraHrIMOHCKUX BJIaKaHa. YpHHApHA
peTeHIMja je omHMcaHa Kao jeJuHa MaHu(decTanMja MpOoTpy3Wje TUCKA y HEKUX NalujeHTa
KEHCKOT' T10JIa, MaJla Cy MHOTH MAalMjeHTH 0e3 CHMIITOMa BE3aHUX 32 YPOTCHHTAIHH CHUCTEM
UMaJIM TIaTOJIOIIKE pe3yiTare TecTa ypuHapHe QyHkuuje. MpuratuBHHM cuMnTOMH MOKpahHe
Oemmke cy pehu cummnromu [46].

[Ipn manudecTanmju MCXUjaITHYHUX Teroda, a 3axBajbyjyhw KOMIIPECHjU HEPBHOT
KOpEHa MallijeHTH Cy 4ecTo y MOryhHOCTH Ja oipene JUHUjy auctpudymuje 6omna. [Ipunukom
npotrpysuje aucka Ha JI4-JIS nuBoy (JIS paaukynomnaruja), 60y ce KapakTEepUCTUYHO MPYKa O]
3aJhe CTpaHe KyKa MPEeKO MOCTepoiaTepaiHe CTpaHe OyTHHE W MOTKOJICHHIIE, IITO je mpaheHo
yKoueHoIhy 1 nenKameM Nallla Wi IpBa JiBa mpcra cronana. Koj mporpysuje aucka Ha HUBOY
JI5-C1 (C1 paaukysnonaTuja), O0J je JOKaJIM30BaH y KyKY, 3ab0j CTpaHU OyTHHE U JIUCTa ca
nporaranyjoM y mnery, a mnpaheH je ykodeHomhy M TpHEHBEM JlaTepalHe CTpaHe cTonaiga H
cnosbHUX mpcTHjy. Kom muckyc xepuuje mHa HuBoy JI3-JI4 (JI4 panmukymomatuje), 60n ce
Hajyemrhe mpyka MpelmoM CTPaHOM OYTHMHE M NOTKOJEHMIIE, Ka0 U MEAMjaIHOM CTPaHOM
ynaHka. HapaBHo Tpeba uMaTH y BUy Ja ONUCaHe Terode HUCY CTEPEOTUIIHE U J1a MOTY UMaTh

OpojHe Bapujalyje oJl malujeHTa 10 maujeHTa.
1.5.2. KnuHUYKY 3HAIM paiuKyJIonaTuje
Knumanuky Hanma3 Koju ykasyje Ha 3HaKe paJuKyIlonaTHje MOTY ce CaKeTH y cienehe:
- MoOTopHa cinaboct
- IpoMeHe y pediiekcuma (HIXN)
- CEH30pHE MpOMEHe y oAroBapajyhem nepmaromy

- TIO3UMTHUBHHU TCCTOBU MCTC3akba HCPBHOI' KOPCHA

- XHIEPCEH3UTHBHOCT YK aHATOMCKOT Ipy’Karmba UCXHjaJuuHor HepBa [31]
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[TanmjeHT KOju 300T KIMHHWYKE CilMKe pamukynomnaruje, 1j. JIJIX, Oyny ynyhenm
HEypoXupypry y 28% ciydyajeBa Majy MOTOPHHU JACPUIUT PU UHUIM]ATHOM Mperiieay. Y UcToj
rpynu manujenara 48% wuma mopemehaj censmbOunmurera, a y 51% cnyuyajeBa mpomMeHe Yy
pedaexcuma [47].

Knuanuky mperiien mamnujeHTa KoJ Kora ce cymma Ha JIJIX HapaBHO 3amounme Beh
MPUJIMKOM TPEHYTKa yJacKa IMalujeHTa y aMOYJIaHTy, OJJHOCHO ITOCMAaTPameM HhEroBOT X0Ja U
craBa Tena. JlehHa KpuBMHA mManyjeHTa KOju Ooilyje yClied IUCKYC XEpHHUje MOXKe OUTH
HOpPMaJIHOT u3riiena (iaymOanHa JIOpI0o3a) WIM 3apaBmheHa M JIaraHO HarHyTa Hampes ca
¢dnekcujoM y 3r100y Kyka U KoseHa Ha noroheHoj ctpanu. Ckonnosa, npema win of 3axsaheHe
cTpaHe, Takohe Moxe Outh npucytHa. Kaga mocroju ckoimo3a, OHa MpeACTaB/ba BayKaH 3HAK O
JOKanu3alyju (parMeHTa WB JWCKA. YKOJIMKO j€ TMAallijeHT CaBHjeH CYIPOTHO O ToroheHe
CTpaHe TO yKa3yje Ha JlaTepajHy MPOTPY3H]y TUCKA, a YKOJIUKO je CaBHjame MpeMa MmoroleHoj
CTpaHH MOCTOjU BeIHMKa MOTYhHOCT Ja je KoMmaj JucKa y ma3yxy HepBHOTr kKopeHa. [lepkycuja
neha Moxke y3pokoBaTH U (pokamHu 6011 Y HUBOY TUCKYC XEpHH]E.

[TanjeHT cTOjU M Mema MO3UIH]y MOJaKo W Ha Ompe3aH HauuH. Harmmame Hampen je
OTPaHUYEHO 10 Pa3IMYUTOr crerneHa. [lacuBHM MOKpeTH JiymMOalHe KWYME MOTY TPOU3BECTH
00:1; HacTajame O0Ja IpeMa UM OJ1 Torol)eHe cTpaHe Takohe MoXke MPYKUTH JA0Ka3 O JOKALUjU
¢dparmenTa qucka. Kaga je mporpysuja natepaiHa, IOKpPETH IpeMa TOj CTPAaHH MOTY HAaTETHYTH
KOPEH U y3pOKOBaTH 001 y HO3H. YKOJIMKO je (pparMHET y Ma3yxy KOpeHa, HOKPETH CYIPOTHHU OJ1

3axBaheHe cTpaHe y3pOKy]y pacTe3ame KopeHa u 00J1.

KopeHncku tectoBu neresama

Haj3nauajHuju mojeAMHAuYHM 3HAK y JUjarHO3M JIUCKYC XEpHHje je MOJIu3ambe
ucnpasibeHe Hore (eHr. straight-leg raising test — Lasegue sign wnm JlazapeBuheB 3HaK y
nomahoj mwureparypu) [25]. OBaj TecT ce 3acHMBAa Ha NPETIOCTABIM Ja pacre3ame Beh
UPUTHPAHOT HEPBHOT KOPEHA MPOU3BOIHM 00T KO ManujenTa. TecT ce M3BOAM Ha MaIMjeHTY KOjU
je y nexeheM monoxajy u cacToju ce U3 JBa MaHeBpa. [IpBU je monu3ame HCIpaBJbeHE HOTE, a
APYTH MOKpeT (MOTBPHM) MO/ipa3yMeBa (IeKCHjy KOJIEHa U KyKa JIOK Ce€ TeTa JIaraHo MpeBlladu

W3HAJl MOBpIIMHE KpeBeTa. Mcxujanruunu 6071 ce mpou3BOau IPBUM MaHEBPOM, a APYTruM He. Y
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MIPHUCYCTBY HEPBHE KOMIIPECH]E MOAM3ame HOTe je orpannyeHo u Beh Ha oko 30-40 crenenu ce
jaBsba 60J1.

Heku manujenT nMajy O3MTHBAH M T3B. YHAKPCHU TeCT moau3ama Hore (Fajersztajn-os
TECT), KOJU C€ jaBJba KOJ| BEIHKUX EKCTPYIUPAHUX WB JIMCKOBA MM aKO j€ JIUCK (parMeHT
NpHCyTaH y ma3yxy Kopena. Koa oBor Tecra moansame KOHTpaJITepallHe HOTE Y3pOKyje 0o Ha
noroheHoj crpanu. OBaj TECT y3pOKYyje JIaTepaHy TPaKIMjy HEPBOT KOPEHA U KOMIIPUMY]je ra Ka
ME/IMjaJTHO MTO3UIIMOHUPAHOM (PparMeHty.

Takohe, antednexcuja Bpara y cenehem MoJIOKajy ca €KCTEH3WjOM HOTE Ha CTpaHU
JUCKYC XepHHje y3poKyje mojaBy Oona (“‘cenehu xopeHCKH TecT*), BEpoBaTHO 300T pacres3ama
TekanHe Bpehe.

On xopucTH je U “O0pHYTH TECT MOAM3amka OMPYyKEeHE HOTE” KOJU CE M3BOJHU Y TIOJIOKA]Y
Ha TpOyXy Wi Ha OOKy ca 0e300JIHOM HOTOM M O0yXBaTa €KCTCH3H]y y KyKy U CaBHjambe Y
KosieHy. [lo3uTHBaH TecT yKka3zyje Ha HUpPHUTAIM]jy KOPEHOBAa KOjJU YYECTBY]Y Y HU3TPAIHH
(dhemopasHOT HEpBa, 0OMYHO KopeHa JI4.

Kernig-os Tect je Bapujanmja Lasegue-osoe Tecta M IMOApa3syMeBa IOJAM3ABE HOTE
nexeher manujeHTa ca QuiekcujoMm y kojieHy u Kyky. Kama daekcuja 3rimoba kyka gqocturae 90
CTEIeHH, BPILU CE€ eKCTeH3Mja KoseHa. Ko Mo3UTUBHOI TecTa eKCTeH3Mja KoJieHa MPOYy3pOoKyje
6ox1. [pyra Bapujamuja je moauzame HOTE JO Tauyke Kaja Mouumy Terobe, a 3aTHUM ce BpIIU
nop3oduiekcuja y ckouHoM 3r7100y. Penpoaykinja 6osa 03HayaBa MO3UTUBAH PE3yaTaT TeCTa.

Jom jemaH KJIMHUYKM TECT, KOJU C€ PETKO MPHUMEHYje y CBAKOAHEBHO] IPAKCH j€ U
Naffziger-os Tect. Tect ce cactoju U3 KOMIpecHje Ha jyryJaapHe BeHe TOKOM 1 10 2 MUHYTa JIOK
NalMjeHT ceau. Ycien BEeHCKe cTa3e Jojda3u 10 TMoBehama MNpUTHCKA IepeOpocHuHaiHe
TEYHOCTH, YCJIeJl Yera Joja3u 10 UpHUTAIldje KOPEHOBAa U jaBJba C€ MHTEH3WBHUpamE 0o0yia U
rapacTe3nja y IoroheHoj peruju Hore.

Kao mudepennmjanno aujarHoctHuku TecT kopuctu ce IlarpukoB tect (Patrick’s test
wm FABERE — Flexion ABduction External Rotation ), koju noapa3ymeBa CriosbHY poTanujy y
3100y Kyka, mpu ¢uiekcHju y 3riio0y Kyka u kosneHa. [lojaBa Gona npu usBohemy OBOT TecTa je
KapaKTEpHUCTHYHA 32 000JhEHHE 31100a KyKa, ajli HE U 3a XepHHU]jallh]y UB JTUCKA.

[Tanjentu koju Gounyjy ycien aymOanHe AUCKYC XepHHje Yy TopwmuM cermeHTnma (JI1,
JI2, JI3) mory umMaTtu HeraTuBaH Lasegue-os TecT, ainu eKCTEeH3Hja y 3riao0y Kyka JOBOIHU IO

Ooua y ipe/isboj peruju OyTrHe (TecT uere3ama pemopannor Hepsa — Mackiewicz tecr).
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Heyponomku ngegumur

Heyposomku nperien namujeHata ca 3HaluMa JyMOaaHe paJuKyIIoNaThje je U3y3eTHO
3Ha4yajaH 3a oxpehuBame JOKanHM3alMje HUBOA PYNType WB aucka. I[lpernen ykibydyje u
IUPKYM(EPEHTHO Mepeme 3r100a Kyka u OyTHHe, MOCeOHO KOJ TNalMjeHaTa ca JIyrom
aHaMHE30M OOJIECTH.

[TpunvikoM HCHUTHBaKa MOTOpPHE (YHKIHWjEe 3HAYajHU Cy CTATHYHH M JUHAMHYHH
TectoBu Muminhae ¢pyHKIuje. OBH TECTOBH MOAPAa3yMEBajy HCIUTHUBAC IUIAHTAPHE U TOP3AJTHE
(diekcuje TPCTUjy W CTONaNIa, OJHOCHO M3/1aBalbe¢ HAIOra MAlHjeHTy J1a XoJa Ha MpCTUMa U
nerama cronana. VcnutuBame (QyHKIMje KBAJPHIIETICA CE€ MCIUTYje TaKO IITO C€ 3aXTeBa O
HalujeHTa Ja xoja y3 u Hu3 crenenune. Crnaboct ekcreHsuje (nop3ainHe (iaekcuje) npcTujy u
cTonajia je KapakTepUCTHYHO 3a JIS pamgukynonaTujy, ajim ce MOXKE CpecTH W Koj jnesuje JI4
kopera. Cmaboct turantapHe ¢nekcuje je peha, amm kama ce jaBu ykasyje Ha Cl
pagukynomnarujy. CiabocT KBajpHIlernica ce Moxe JaBuTH kKoJ je3uje JI3 unu JI4 kopeHa; 1ok ce
caboCcT M.Icoaca MOXKE pa3BUTH Kao TMOCIequla Je3uje KOpeHa y TOpHHM CerMEeHTHMA
TyMOaHe KHuMe.

Jlokanu3anuja ne3uje Ha OCHOBY HMcmana ceHsumounurera je Texa. Cl pagukynomnaruja
y3pOKyje XUMNalre3ujy CHoJpbHE CTpaHe cTomaja W wiaHka; JIS pamukynomaruja je mpahena
XHUITAJIre3ujoM J0op3yMa cTomnana, JoK Je3nja JI4 xopeHa Moxke HpOYy3pOKOBAaTH XMIAIre3ujy
IPEIHOM UBHUIIOM ITOTKOJIEHHULIE.

N3mene pediekca cy Takohe kapakTepucTUyHE 3a TMojeanHe HUBoe Jyesuje. [Iporpysuja
nucKa Ha HUBOY JI3 KopeHa Wiy BHIIIa MOTY y3pOKOBAaTH TYOMTaK matenapHor peduiekca. Jlesuja
JI4 xopena obuyHo HMje mpaheHa mpomeHama peduiekca, 0k Jiesuja JIS kopeHa je Hauemrhe
yIpyXeHa ca T'yOUTKOM AXUIIOBOT peduiekca.

Knunnvapu unak Mopajy UMaTu y BUAY Ja 3HAKOBU KOjU C€ jaBJbajy KOJ MaIjeHTa HUCY
crepeoruniau (Tadesa 2) u Mory umaru OpojHe Bapujanuje. Te Bapujaije MOy MOTUIATH W3
WH/MBUYAIHUX aHATOMCKHUX Pa3liMKa, aji Takohe U YMmeHUIle Ja MpOoTpy3uja JTUCKa Ha OUIIO0

KOM HHMBOY HE MOpa y3pOKOBaTH KOMIIPECH]y HEpPBHOT KOpEHa HAa HCTOM HUBOY.
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MacuBHa IieHTpaJIHA AWCK XEpHHjalldja, Koja y3pOKyje KOMIIPECH]y KayJe CKBHHE
(cuHApPOM Kayjie €KBHHE), MOXKE JIaTH:
e OunarepasHU MOTOPHHU Ae(HUIIUT KOJU MOXKE MPOTEAUPATH JI0 aparuieruje
® HCIaj CCH3UOUIUTETA y BUY ,,jaxahux manTanoHa’’
e ucPyHKIM]y MOKpahHe OCImHMKe W TacTPOMHTECTHHAIHOI TpaKTa, Hajuenihe
J0JIa3M 10 peTeHIMje ypuHa, a pelhe HHKOHTHHEHIM]je, Hemoryhnomrhy

KOHTpOJUCaka CTOJINIEC U CMAEBbCHHUM TOHYCOM aHAaJIHOT C(l)I/IHKTCpa.

Jla 6u ce KIMHUYKO UCTIUTUBAKE MOTJIO CMATPATH MOTITYHUM TpeOa UCITUTATH H:
(1) mepudepHy UpKyIanMjy, Tj. 3a1ky THOHjaTHY apTePHjy U JOP3aIHy apTepH]jy CTOMaia, jep
BaCKyJIapHE KJIayJuKaluje MOTy JIMYATH Ha JUCKOTeHH 00, MOCeOHO KOJ CTapHjux |
nujabernyapa, (2) KyK, y3 HAlOMEHY Ja OTpPaHHYCH-E CIIOJbHE poTanuje y3 007 y MPernoHU

yKa3yje Ha BEeroBo 000eme u (3) KOJeHO.

Tabena 2. 3nanu iymOanHe AUCKYC XepHHUje Y 0OIHOCY Ha HUBO JIe3Hje

Hugo nesuje Motophuu nedunur Cenzopnu neunut Pednexcu

JI3-J14 (J14 Cnaboct m. quadriceps-a | Ilpenma crpana kosieHa u | CHYDKEH MaTelapHu

panuKyonaTmja) Ipekba UBULA peduexc
MOTKOJICHUTIE

JI14-J15 (JI5 Cnaboct m. tibialis ant. [Ipenme criosbHa ctpana | CHIDKEH WITH

panukynomardja) | (N. peroneus) MOTKOJICHUIIC U JIOP3YM yraieH AXUJIOB
cromnaia pednekc

JI5-C1 (C1 Caaboct m. triceps surae | 3aama cTpaHa CHUXEH WiIn

panukynomaruja) | (n. tibialis) MTOTKOJICHUIIE, CITOJhbHA yraneH AXuioB
CTpaHe CTolajia M 4iaHKa | peduiekc

1.6. PAIMOANJATHOCTUYKE METOJIE

Kon onpacnux mamnmjeHaTa Koju ce jaBibajy Jiekapy 300r akyTHor Oona y nehuma u
OnaruM WM yMEPEeHHM HMCXHMjalTMYHUM Tero0ama, paJHoJIOIIKHU Mperiiel ce MOXKe OJIJIOKUTH
YKOJIMKO HEMa yOUEHOT HEYPOJOMIKOT Ae(HInTa, HUTH IPYTUX CHCTEMCKHX 3HAKOBa 000JbEHa,

Ka0 HHU TofaTaka O TpayMu. PaauosiomKkd Tperyies] jeé WHIWKOBAaH YKOJIHKO CYy
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TyMOOUCXHUjaNTHYHEe Terode W JPYrd 3HAIM JIETCHEPATHBHUX O00JbE€Ha KHYMEHOTI CTyOa
PE3UCTEHTHE HAKOH MHPOBama M KOH3EpBAaTHUBHE Tepanuje. Takohe aHaAMHECTHYKHU IMOJATaK O
TpayMH M TIPUCYCTBO KIMHUYKUX 3HAKOBA JPYTUX CHCTEMCKHX OOJIECTH Cy HWHIWKAIHMja 3a

PaJMOJIONIKY TIPerJie]] KHIMEHOT cTy0a.

1.6.1. Paguorpaduja

Kana je xox mamujeHTa ca JereHepaTHBHUM O0OJbEHEM KHYMEHOT CTy0a WHAWKOBAaH
paauorpadcku nperiien, Hajuemhe je T0BOJbHO YpaauTH CHUMKE Y anteponoctepuoproj (All) u
naTepanHoj npojeknuju. CaMo y peTKuM ciiydajeBUMa MOTPeOaH je M PEHTICHCKH CHUMAK y
KOCO] MPOjEeKIUjU pay eBaTyallyje HHTePAPTUKYIAPHUX JEJI0BA KWIMEHOT CTyO0a.

HartuBHna paaguorpaduja KnuMeHor cTy0a je peTKO MHIUKOBaHA KO MallljeHTa KOl Kojer
Ce CyMma Ha TOCTojame JTyMOanHe AUCKyc XepHHje. Pasior 3a To je ITO OBM CHUMIM PETKO
MOTYy JIaTH 3HaudajHe HH(OpMaIje y Be3H ca CTameM WB JHCKa U Hajuemhe ykasyjy Ha MpoMeHe
Kao IITO Cy TyOuTak (U3UOJIOMIKE JIyMOAJIHE JIOPAO03€, CKOJIMO3y U JApyre Hecnenuduane
nereHepatuBHe npomeHe. Cyxkeme jeHOr WIM BHILE MB IMPOCTOpAa c€ HOpManHO Buha Kox
MHOTHX JbYAM KOJU HEMajy JyMOoHcXujairuuHe Terode, Beh mare o 0oja JIOKaTU30BaHOT y
TOE-EM JIeny Jieha.

HNako ce cyxeme HHTEpBEPTEOpATHHX IIPOCTOpAa MOXKE CMaTpaTH HHIMKAIMjOM 32
MIOCTOjambe JIET€HEPATUBHOT 000JbEHha UB JIMCKA, TAKBE MPOMEHE HUCY MOY3[aH JIUjarHOCTUYKH
3HaK 3a XepHHjaluujy Aucka. M 3amcra xepHujalMja IUCKa c€ MOXKE JaBUTH Ha HHUBOY rae Prr
CHMMaK He ykasyje Ha Omio kakBe jereHeparuBHe nmpomene (Camka 12). ['maBHM pasnor 3a
cnpoBoheme PTr amjarHocTrke je UCKJbYUHBAaWE TEXKHUX JET€HEPATHBHUX U JPYTHUX 000JbeHa
Kao ILTO CYy: CIOHAUJIONNCTE3a, PpaKTypa, MPUMApHU U CEKYHJApHU KOLITaHU TYMOPH, THOTEHE
nHbpeKmje n TyOepKyso3a, KOHIeHUTalIHe MajdopMmalnuje, aHKMIO3HU CIOHAWINT, [larer-oBa

6onect, GpubOpo3Ha NUCIUIA3H]a M XEMaHTHOMU MPIIJEHCKUX Tela.
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Camka 12. PeHTreHCKH CHHUMAakK JIyMOOCAaKpaJlHE KMUME MalfjeHTa KoJa Kojer je kacHujum LT
MPErJIeIOM JUjarHOCTHKOBaHA EKCTpy3Wja WB nucka Ha HuBoy JI4/JI5 (m3Bop: apxuBa KIJ

Kparyjesair)

Ca pa3BojeM MarHeTHE pe30HAHIE M JAPYIHX PAJAUOJIONIKAX TEXHUKA HAaTHBHA
paguorpaduja je u3ryomsiaa cBOj 3HA4aj. JOuI jemaH pasyior 3a HATUBHY paguorpadujy Kauame
MOJKe OUTH U TIpHUIIpeMa TaIHjeHTa 3a OTepaIlijy WIH Peorepanujy, Ha K0joj MOKeMO MOY3/1aHO
YOUNUTH CIMHAJIHHM HUBO pPaHHUje olnepauuje 300r ykiamama KocTu. Paanorpaduja Moxxe ykazaTu
U Ha MPeKoOpOojHU MpLUbeH (JiymOann3alyja), Koju HUje npeno3Hat Ha MP cHUMKYy, a To Moxe
JIOBECTH JI0 OIepaldje Ha TOTPEIIHOM HWB MpocTopy. MehyTuM W OBa HMHIMKAIMja TOCTaje
HCTOpPH]CKa jep JaHac BehwHa OomeparMoHMX cajia y KOjuMa C€ M3BOJIe XMPYPIIKH 3aXBaTH HA
KMYMEHOM CTy0y Tmocenyjy peHTreHcku amapar (eng. C-arm) KojuM ce HEemocpenHo
NIPEONEepPaTUBHO W HWHTPAONEPATUBHO MOXE ca CUTypHOIINY MICHTU()UKOBATH >KEJbEHH
CTIMHAJHA HUBO.

Paguorpadujom ce Takohe Moxe NMjarHOCTUKOBATH M CNHMHA OuduAa, Kao U JApyre

aHOMaJlije Koje MOTY IOBECTH J0 MHTPAONEPAaTUBHUX KOMIUIMKALIK]a.
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1.6.2. KommjyrepuzoBana tomorpaduja (KT)

KommjyrepuzoBana tomorpaduja (KT) je kopucHa Kao CKpUHUHT TECT Y JAHMjarHOCTULIN
JIMCKYC XEpHUje, CTEHO3€ CITMHAIHOT KaHajla U IPYTHX Jie3uja JJyMOaHoT cerMeHTa knume. Kana
ce KT npernen KopekTHO M3BEIEe W NMPABUIIHO MHTEPIIPETUPA, BEIMKA j€ MOY3MaHOCT Mperiena,
nororoBo Ha KT anapatima HoBHje reHepanuje (Camka 13). OBa mMeToa je HapodyuTo 100pa 3a
JIMjarHo3y JIaTepallHuX XepHHjalrja, Koje ce MOTY IMPEBHIETH HAa MH]jeJIOrpa)CKOM Iperyieny
Wik OUTH He Tako ouurienHe npuwimkom MP mpersiena. Mmak KT je 3HaTHO Mame moysnaHa
MeTona y omHocy Ha MP u3 cienehux pasiora: omoryhaBa camo akcujajiHe MPECeKe KUUME,
9eCTO ce MPHUKa3yjy caMo HIKU CETMEHTH JyMOallHe KHUMe, Takohe ce He PUKa3yjy aJeKBaTHO
WHTPACIIMHATHA TYMOPH M BEJIUKE [IEHTPATHE XEPHUjANH]je JUCKA.

Tpebda nanomenytH aa ce cersutuBHOCcT KT mperiiena 1oaTHO cMamyje KO MalijeHaTa
KOju cy Beh OWiM MOABPTHYTH omepanuju. Yak ¥ ca aluIMKalHujoM WHTPABEHCKOT KOHTPACTa,
KOMITjyTepu30BaHa ToMorpaduja He oMoryhaBa npenu3Ho pa3iuKoBame 0KUJbKA Y OJHOCY Ha

pEeIUInB TUCKYC XEpHHU]E.

Cauka 13: KT cHuMak nop3onarepanHe Juckyc xepHuje Ha JI4/JI5S HuBoy, npecek y caruTajiHoj

(A) n akcujannoj pasuu (b) (u3Bop: apxusa K1 Kparyjesair)
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1.6.3. MarnetHa pe3oHaHIIa

Marnetrna pe3onanna (MP) je mocrama mpomemypa m3bopa 3a eBaiyanujy 000JbeHa
KAYMEHOT CTy0a, Tj. muckyc xepHuje (Cauka 14).

Bpiio je xopucHa je u moysmaHa 3a JAMjarHO3y JIyMOAJHE CTEHO3€ CIIMHAIHOT KaHaya U
dopamuHanne creHosze. llocebaH 3Ha4ya] MarHeTHa pE30HAHIIA HMa Yy IOCTaBJbalby
mudepeHnrjaTHe TujarHo3e M UCKIJbyYMBama JIPYrHX 000Jbeha KHUMEHOI CTy0a M KaHaja
(cmHAaTHUX Tymopa). 3HayajHa je W 3a JHUjarHOCTUKY WH(EKIHja MPOCTOpa UB JAWCKOBA, KA0 U

JINjarHOCTHUKY PEIUIMBHE JUCKYC XEpHHU]je U APYTUX Jie3rja Ko Beh onepucaHux naiyjeHara.

Cauxka 14: MP cuumak, carutannu (A) u akcujanau (b) mpecek MacuBHe nop3onarepaiiHe

nuckyc xepHuje Ha HuBoy JI4/JIS ca necue ctpane (u3Bop: apxuBa KL Kparyjesarn)
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1.6.4. Mujenorpaduja

Mujenorpaduja, HeKaia 3JaTHU CTAHIAAP] Y JUJarHOCTUIM IUCKYC XEpHHjE, M0jaBOM
MP-e ce naHac KOpHCTH Y 3HATHO Mam0j Mepu. MehyTuM y HEeKUM ciiydajeBuMa, oBa METOJA je
W JlaJbe BPJIO KOPHCHA, IOCEOHO YKOJUKO ce KoMOuHyje ca mnoctmujenorpadpckum [T
npernenqoMm. Mmnak mujenorpadwuja mpeacraBjba MHBAa3MBHY JHJarHOCTHKY, HAaKO yroTpeda
JAHANIBUX JIATIOCOTYOMIIHUX KOHTPACTHUX CpEJCTaBa Jaje MHOIO0 Mame KOMIUIMKAaIUja y
OJTHOCY Ha paHHja XUIPOCOTyOHITHA.

Mujenorpacduja je unak BpJio KOPUCHA AMjarHOCTUYKA METOJa y MalijeHaTa KOju uMajy
HejacaH Haja3 npuirnkoM MP mpernena winu y manujeHatra Koju ce U3 oapeheHux pasiora He
mory moaBphu MP mpermeny. OBa merona je Takohe 3HauajHa y HEKHM CHEIU(PHIHIM
cllydajeBUMa Kao INTO Cy: CHHAPOM JIaTEPaHOT pelecyca, IpaHUYHE XEpHHjalluje HUCKa,
CIIMHAJIHE CTCHO3¢ Ha BUIIIC HUBOA, pa3nuuTe (opMe CIIMHAIHUX [TUCTH.

3a Myjenorpam je BaKHO J1a IOCTOjJU BU3YyeNM3alllja U JOBUX TOPAKAJIHUX CETMEHTA, jep
¥ Ha THM HABOMMA MOTY ce 4ecTo Hahu je3uje koj manujeHara ca 6oyom y ehuma u Ho3u (MCTH

MIPUHIUIT Baxku U 3a MP).

Enextpomuorpaduja

Enextpomuorpaduja (EMI') uma 3nHaua) y nudepeHuujanuju maryjeHata ca Jie3ujom

JTyMOOCaKpaJHOT IUIEKCyca M OHHUX ca Jie3ujoM mnepudepHux HepaBa. EMIT ce kopuctu u y

eBaJIyaLII/IjH naqueHaTa HAKOH CIIPOBCACHOI' OIICPATHBHOT JICUCHA, a KOjI/I Cy npeonecpaTnuBHO

VMaJIi HEYpOJIOIIKY Ae(PUIINT.

1.7. JEUELE

1.7.1. HeonepaTuHO Jieueme

[Tpema Apmcrponry [48], kon o0osbema TyMOATHUX THCKOBA, Y OAHOCY Ha PEeIOCie]

MaTOJIONIKMX TMPOMEHa W3BpIIEHA j€ TojJelia Ha TpHW CTaAujyma: JereHepanuja HyKJeyca,
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MUTrpanmja Hykieyca u ¢uoposa. [IpuHIIMT HEeonepaTHBHOT JIeYeHa je J1a Ce CIPEYH HaIpe3ama
aOHOpMaJITHOT JUCKa W OMOTYhHTH My Ha Ta] HauWH W3BECTaH CTENEH HCIeJbema. Yak u
CeKBECTpUpaHH (parMeHTH MOry J00pO pearoBaTH Ha OBaj HAYMH JIeYCHa, jep Ce MOTYy
BPEMEHOM CaCYILIUTH, Tj. ICXUIPUPATH.

[TocToje KOHTpaBep3Ha pa3MaTpama 0 TOME KaKO HEONIEPAaTHBHO JICUCHE YTUYE Ha JTaJbH
pa3Boj o0oJbema TyMOAIIHUX JTUCKOBA, OJHOCHO JymOanHe auckyc xepHuje. Mmak cBe cryamje
yka3yjy Ja je 0oJbe KOH3EpBATHUBHO JICYMTH IallMjeHTa, HEro ra He jednTtd yommre. [Tocroje
OpojHM OOJNHIIM HEONEPATUBHOT JIeUCHa, KOJU JIOHOCE OJIaKIIamke Teroda BeIHKOM Opojy

nanyjeHara.

1) IManujenTH ca OJaruM WK yMEPEHUM HCXjaITHIHUM Terodama g00po peryjy Ha mepe
Kao MITO Cy TCHEPaJTHO CMameme (PU3MUYKe aKTHBHOCTH, M30eraBame CaBHjamba, ICHama Y3
CTEIICHUIIC W yBpTama KHUMeHOr cryba. J[oOpe pesynrare naje W HOLICHE TyMOOCAKpaTHUX
KOpceTa, a CBe OBE Mepe Cy MOTIOMOTHYTE YIIOTPEOOM aHAJITeTUKa YMEPEHOT HEHApPKOTHYKOT
7IejcTBa U HECTEPOUIHHMX AHTHU-UH(IAMATOPHUX JIEKOBA. YKOJMKO MPUMEHOM OBHX Mepa nobe
0 pemucHje Teroda, MmarujeHTy ce yrnyhyjy Ha mporpame JiaraHux BexxOu Jyieha koje mmajy 3a
Wb J1a Ojadajy aOJOMUHAIHY W TapaBepTeOpiiaHy MYCKylaTypy, Kao u jaa obezbenme Behy

(bekcHOMIHOCT KHUMEHOT cTy0a.

2) IManmjeHtdH ca O030MJBPHHJHUM CHMIITOMHMAa CE€ TPETHpajy Ha cieaehu HauWH:
ariCOJyTHO MHpOBamke Ha TBpheM Aylieky U ynoTrpeda HEONMXOAHHMX aHAITETHKA U CelaThBa.
Heke cryamje yka3yjy na je orpaHuyeH mepuoa MupoBama (2 nana), mpaheH MoOWIH3aIUjoM,
jenHako edukacaH Kao TPOIyKeHa umoOmiu3aiuja. Takohe oBakaB TpeTman je mpaheH u
ynoTpeOOM aHaJreTHKa, ceJjaTUBa W MUIMNHUX pellakcaHaca, 4dju je edekaT IUCKyTaOuiaH.
Kanma ce xnmmHMuky 3HanuM 000OJbEHa M CUMIITOMH TOBYKY, TMAIlMj€HT 3aMOYUE (PUIUKATHY

Tepanujy.

Ocrazne KOH3epBaTUBHE METO/E Kao IUTO Cy aIUIMKAlMja MOBPIIMHCKE TOIUIOTE U JIaraHe
Macake OJIaKILaBajy TPEHYTHO Terode malMjeHTa, ald je Majlo BEpOBaTHO Ja MMajy CTBapaH
Tepanujcku edexaT. MHOTM ayTopu HE TMpenopydyjy TMeJIBHYHY TpPakUujy M JApyre

MaHUIyJamnuje.
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Ynorpeba crepona, OMIO OpaliHa WM WHTPACTIMHAIHOM HHEKIHjOM, j& KOHTpPaBep3Ha.
JlokazaHo je Ja yrnoTpeda OpalHUX KOPTHKOCTEPOUa TOBOAM JIO MPUBPEMEHOT MOOOJbIIAKA Y
MHOTHUX TIaIMjeHara, ajau Takole MocToje J0Ka3| 1a HeTaTUBHO YTUYY Ha Jajbu Pa3BOj 000JbCHA
uB gucka. Mmak crepoume Tpeba KOPUCTUTH Yy TMalHjeHaTa KOJA KOJUX je omepaiuja
KOHTPaWHJIMKOBaHA, Ka0 M KOJ MalfjeHata KOju Ce JyKe Jiede KOH3EPBATHBHO M OHHMX KOjH
0/101jajy OTepaTUBHO JICUCHHE.

WuTpatekanna ymotpeba crepouga JOBOAM 10 MOOOJbIIakha CHUMIITOMA aKyTHE H
XPOHUYHE UCXHUjAITHje, ali MOCTOJU BEIMKH PU3UK O]l HaCTaHKa apaxHouauTuca. Enuaypanna
IpHUMEHa CTepOouIa Ce IMoKa3ajia Kao euKkacHa y malpjeHara ca 0JaruM U yMepeHUM Terodama,
alli ce He Mpeornpydyje KOoJ MalyjeHara ca 3Ha4ajHOM XEPHHjalldjoM JMCKAa M HEYPOJIOIIKHM
nepumutoM. [Ipema jemnoj crymuju y oko 50% mnamujeHara ca JUjarHOCTUKOBAHOM JHCKYC
XCPHHUJOM, a KOjU Cy JICUYCHH CMUIypPATHOM aIUTUKAIMjOM CTEPOHJIA M KOjU Cy OWIIM KaHIUJaTh
3a ONepPaTHBHO JICYCHE, JOILIO j¢ 10 TTOBOJBHOT UCXO/a. Y OKO MOJIOBUHE MallijeHarTa je JOILIO

710 TIOBJIaY€Hhba Teroda y MepruoIy O TPU FOJMHE, a TIPH TOM HHUCY TPETHpaHu onepatuBHO [49].

1.7.2. OnepaTuBHO JieueHe

I'enepanno cy mpuxBaheHe 4 WHAMKANHWje 32 OMEPATHBHO JIEUCHE JIyMOATHE JHUCKYC
XepHuje:

e MacuBHa NpoTpy3Hja y Cpelmoj JUHUJU KOja Y3pOKyje KOMIIpeCcHjy Kayle €KBHHE, a
pe3yJITyje MOTOPHUM M CEH30PHHUM J1e(pULIUTOM U TYOUTKOM KOHTpPOJE CPUHKTEpa

e Kommnpecuja Ha HEpBHU KOPEH yJpYKE€HA ca 3Ha4YajHUM MOTOPHUM JIepUIIUTOM (Cl1aboCcT
KBaJpullerca uiu ,,liaa’ cronania)

e JlymOoucxujajiruja Koja ce He MOBJIaYl HAKOH CIPOBEICHOT KOH3EPBATUBHOT JICUEHa

e PekypeHTHe enu3oze JTyMOOMCXHMjaJTMYHUX Teroba, a Koje CrpedaBajy MalujeHra Ja

BOAW HOpMaJIaH ) XKUBOT

Temko je yCTaHOBUTH jacHE CMEpHHUIIE 3a TajMUHI OIEpalyje y TMalujeHara ca
HeMpecTaHuM 0O0JIOBUMAa W MHUHUMATHUM HeyposomkuMm aeduiurtom. Kama je kom manujeHTa
MPHUCYTaH caMO OOJHH CHHAPOM OIIEPATUBHO JICUCHEe HEMa 3HA4YajHy MPEITHOCT y OJIHOCY Ha
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KOH3€PBAaTUBHO Jicuckhe HAaKOH JaBe roauHe mpahema [50], ako ce mocmarpajy 6on y HO3H H
nehuma, cyOjekTMBHU ocehaj HecrmocOOHOCTH M KBaJIUTETa KUBOTA. Mmak omepaTuBHO JieUCHE
naje Opike KpaTKOPOYHO TOOO0JbINAE.

VY nuteparypu ce yrinaBHoM cpehe craB ga Tpeba MOKymIaTH ca KOH3EPBAaTHBHUM
TpeTMaHOM y Tpajakby 4-6 Hemesba [51] mpe doHOIIEHmA OAIYKE O ONEPATUBHOM JICUCHY.
Yxomuko nohe 1o moOoJblama CTama MaIfjeHTa, MUPOBAKEC U CMAmbCHE AKTHBHOCTH CE
HACTaBJha CBE JIOK HE OyJie jaCHO Ja je JOLUIO M0 KIMHUYKOT oOosbinama. OBaj cTaB BaXKH Mpe
CBera 3a MaIyjeHTe ca Mame 030MJbHUM cuMnToMuMa. Mak yKOJIMKO MocToje 030uibHe Terobde
U TIPU TOM j€ AMjarHOCTUKOBaHA XEpHHUjallMja BEJIUKOT (pparMeHTa uB JUCKa, ONepalrja ce MOXe
CIIPOBECTH Y TIEPHOY OJ] HEKOJIMKO JIaHa, YaK HaKO HE MOCTOjJH HEYPOJIOIIKH JICHIIUT.

Omryka 0 omepanyju ce Mopa JOHETH MOHAoco0 3a CBaKOr MaIUjeHTa U Mopa OWUTH

0a3upaHa Ha OCHOBY:

e 030MJBHOCTH CHMIITOMaA,
¢ HaJIa3dy paanuOJJIOUIKUX I[I/IjaFHOCTI/I‘IKI/IX METOAa,
® PpE3yiITaTa KOH3CPBATUBHOI JICUCHA U

® HEYpPOJIOLIKOT CTaTyca MalyjeHTa.

Taxohe o Benukor je 3Hauaja MPEJOYUTH MAlM]JEHTY LIMJbEBE U PU3UKE ONEPAaTUBHOT U

HCOIICPATUBHOT JICUCH:A.

1.7.3. OnepaTuBHE mporeype

OmneparuBHa mpoleaypa NPWIKKOM Je4Yelmha JUCKYC XEpPHHMje CE€ MOXe H3BECTH Y
JIOKAJTHO]j, CIIMHAJIHOj WJIM OIINTOj aHecTe3uju. lIpw Tome mamujeHT Moxke Outh y nexehem
MOJIOXKajy, JIaTepaTHOM WIIM KOJeHO-TakarT nonoxkajy [52]. IMoctoju Benmwku Opoj moryhux
M0JI0%Kaja MalujeHTa, anu BehrHa ayropa ornepaTuBHY NMPOLEAYPY U3BOIU Y OMIITO] aHECTE3H]jH,

y KOJICHO-TPYTHOM T10JI0%kKa]y (reHo-nekropanuu) (Cauka 15) .
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OnepaTuBHU MPUCTYIH CE€ MOTY F€HEPaIHO MOICIUTH Ha:
¢ TpaHCKAaHAIUKYJIApHU IPUCTYII U

® HWHTpPAJHUCKAIHH IIPUCTYII.

Kimacuuna (craHpmapaHa) HOHCKEKTOMHja W MHUKPOJIUCKEKTOMHja ce yOpajajy vy
TpaHCKaHAJIMKYJIApHE TPUCTYIIE.

OcCHOBHE KapaKTEPUCTHKE KIIACHYHE TUCKEKTOMHU]E CY:

®  OIIITa aHECTe3Hja,

e ajekBarHa Jokanm3anuja VB mpoctopa - y3 momoh PTr mHTpaonmepaTHBHOT CHUMKA
(Cauxka 16)

® UHIHW3H]ja KOXe, U mpeko 10um

e [lpukasuBame JABE CyceAHE JIAMUHE W JIAMUHEKTOMHja (XeMHJIAMHUHEKTOMH]a,
¢maBekTOMMja)

e [Ipuka3 nmypamne Bpehe u cimHAIHOT KOpEeHa

e [laxspuBa guceKIyja

e Vknamane ¢pparmenara B mgucka u

e [lemanTHa xemocTtasa

L4 XOCHI/ITaJ'II/ISaI_II/Ija o 7 maHa u IIpOCCHYHO 6 HEACJba OTPAaHUYCHC aKTUBHOCTH.

JIym0anHoj TUCKYC XEpHUJU Ce MPUCTYIa JOP3aJIHUM IIyTeM, a pemMa o0uMy peceKIuje
KOIITAaHO-BE3UBHUX CTPYKTypa MOXE C€ ypaJuTH: JTAMUHEKTOMHja, Tj. CKHIAMmE JIAMHHE H
CIIMHO3HOT HACTaBKa, XeMHJIAMHHEKTOMH]a, Tj. CKUIAaE JJAMUHE ca jeJHE CTpaHe O]l CIIMHO3HOT
HacTaBKa U (IaBEKTOMM]a, Tj. CKUAAE JKYTOT JINTAMEHTA Y jeTHOM IIPOCTOpY.

Haxon omepanuje HEONMXOAHO je Ja MalMjeHTH PEAyKYjy CBOjy (M3WUKY aKTHBHOCT 3a
MepUO O/ HEKOJUKO Hejesba. Takohe HHje MOKeJbHO MOoau3ame OWII0 KaKBOT TepeTa, JTYkKer
cellema U MoKpeTa GuieKcHje U eKCTeH3uje KHUMeHor cTyOa. [Touerak ¢u3ukaiHor TpeTMaHa ce

mpernopydyje HakoH 6 10 8 HeJesba o onepalyje.
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Cauka 15. reHO-TIEKTOpaIHN UHTPAOIIEPATUBHU MOJI0Kaj MalyjeHTa npuwinkom omnepanuje JIJIX

(u3Bop: apxuBa K1 Kparyjesair)

MukpoarckekToMuja ce cripoBou [25] Ha cliMyaH HA4YWH:

OTIIIITa AaHECTE3H]ja,

kpaha uHIM3H]a KOXKeE, 10 S1IM,

ynotpeba oneparuBHor Mukpockomna (Ciauka 17),

(hmaBeKTOMHja WIM 3HATHO Mama PECEeKIHja KOCTH, MO MOTpedu (opaMHHOTOMH]jA, Tj.
MPOIINPEHEe HHTEPBEPTEOPAITHOT OTBOPA AHTEPOMETHJATHOM (aCeTEeKTOMU]jOM,

MamH ryOuTaK KpBH,

kpahe Tpajame onepanuje,

MIPOCEYHO Tpajare OOTHUUKOT Jieuewma 3-4 naHa
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Cimka 16. MHaTpaonepaTuBHO ojpehuBame CIUHAIHOT HUBOA JHUCKYC XepHHje y3 momoh Ptr

CHHUMKa

[Tpema mutepatypu crapujer aatyma [25], mpubmmkao 10 no 15% mnampjeHara Koja Kojux
MOCTOjU WHAMKAIMja 33 XUPYPIIKO JIeYeHe Cy KaHIUAATH 3a MHTPAAMCKAIHU IMPHCTYIH, Tj.
MUHHMAaJIHO HWHBa3WBHE MeTone. TO Cy mpe CBera MandjeHTH KOJA KOjUX j€ O4YyBaH aHyIyC
¢ubpo3syc, xepHujanuja je Ha HUBOY m3Han JIS-C1 (koju HHje mojecaH 3a OBaj MPHUCTYH 300T
yria), HeMa TeMIKOI HEypOJOIIKOr JeuIuTa W HE MOCTOje KOHICHHWTAHE aHOMaluje

JTyMOOCaKpagHe KhuMe.
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Cauka 17. WuTpaomepaTMBHHM CHHUMak I1oJ YyBehameM oIepaTMBHOI MHUKpOCKoma, Oena

CTpeiuiia - CHUHAIHU KOPEH, LIPHA CTPEIHIIa — eKCTPYAUPAHU KOMaJl UB AUCKA

V nuTeparypu ce y OKBHPY MHTpaaucKanHux npucrtymna [6, 31, 53-56] omcyjy:

XeMOHYyKIIe0In3a — HHjeKIMja XiuMomnararnHa (Chymopapain) y Hykieyc mymno3yc
ayToOMaTH30BaHa MepKyTaHa JTyMOaTHa TUCKEKTOMH]ja — y3 TOMOoh HYKJIEOTOMA,
MepKyTaHa eHI0CKOICKa TUCKEKTOMHM]a,

apTPOCKOTICKAa MUKPOIMCKEKTOMHja

HepKyTaHa j1acep JUCKEKTOMHUja

MepKyTaHa UHTPAJAUCKATHA paauodpeKBEeHTHA TEPMOKOaryJsamja

HHTpAJMCKaIHA, Tj. WHTpadopaMUHalHA alIkKaluja KuceoHHK-o30Ha (0O2-Os3)

[57].
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I'maBHa Teopercka NMPETHOCT MHTPAIMCKATHHUX MHpPOLEAypa jeé M30CTaHak (opMHUpama
MepUIypalHOr OXUJBHOT TKHBa M Mama (U4ecTo NyHKTU(OpPMHA) HHIU3HMjA KOXe. A,
KOHIIETITyaJTHH MPOOJIeM ca OBUM IpOLEAypaMa je TO IITO Ce BhUMa JIeNyje Ha JIe0 HyKiIeyca y
LEHTPAIIHOM /Iy JTUCKA, Tj. OHOM JIeNly KOjH HE BPIIM KOMIIPECH]y Ha HEypaslHe CTPYKTYpe.
Takohe nmoBosbaH MCXO[ JeUeHha CBUX HaBEJACHUX MHTPAJMCKAIHUX Mpolenypa ce kpehe ox 37-
75% [58], mTo je 3HaTHO HIYKE Yy OTHOCY Ha MHTPAaKaHAIUKYJIapHE IPUCTYTIE.

Mosxe ce pehu aa je jour jenHa HOBa HOBa epa y xupypruju JI/IX 3amouena kpajem 90ux
TOJMHA JBAJIECETOT BeKa ca yBOhemeM KOMIUIETHE €HIOCKOICKE TeXHHKe y xupyprujy JIAX
[59]. Pa3Boj nmomenyre TexHuke je omMoryhwo mpe CBHUX pPa3BOj HOBOI HMHCTPYMEHTAapHjyMma
(Cnmka 18) momohy kojer je moryhe OCTBapuTH WHTEpIaMHHApHH W TpaHC(HOpaMHHAITHA
MPUCTYI UB AMCKYy. Ha Taj HauWH €HJIO0CKOIICKO] AMCKEKTOMHjU Cy JOCTYITHU U KOMAaa JHCKa
KOJU Cy HaIlyCTHJIM TPAHMIIC aHyIIyca, ITO HUje Omio Moryhe Ko MpeTXOJHUX WHTPATUCKATHIX
MUHMMAJIHO MHBa3UBHMX mpoueaypa. O MmperHOCTH M MaHaMma €HJIOCKOIICKHX Ipoueaypa y

OJTHOCY Ha MUKPOJIMCKEKTOMHU]Y he OUTH peun y TUCKYCHUjH.

Cauka 18: UHCcTpyMeHTapujyM 3a €HIIOCKOIICKY TUCKEKTOMHjY (nujamerpa 3-4mm) (u3Bop: M.

Camapuyuh. CaBpemena Heypoxupypruja. IL.II. ,,06enexja Ilnyc*. beorpaz. 2013.)
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1.7.4. Peonieparuja

PexypentHu 00JI0BM BOJe Ka peornepanuju y oko 5-15% mnarujeHara, y 3aBUCHOCTH O]
nepuoza npahema. Jlo Tora Moxxe J0BECTH JI0JIaTHA eKCTpy3uja Matepujana VB aucka Ha nctom
WIM HEKOM JIpyroM HHBOy. Peomepaija je WHIUKOBaHa y TMaldjeHaTa ca pPEeKypEeHTHHM
CUMIITOMHMa, KOjH CJ1a00 pearyjy Ha KOH3EpBAaTHUBHO Jeuewme. J[MjarHOCTHKA pPEKypeHTHE
TUCKYC XEPHHU]E j€ JaHac 3HATHO JIaKia 3axBasbyjyhu goctrymaoct MP npernena.

Peonepanmja ce W3BOAM Ha CIIMY4aH HAYMH Kao M INpBa omepaiuja y3 HemrTo Behe
yKIIakhakhe KOCTU W3HAJ M UCIIOJ TPETXOJHE JIAMUHEKTOMUje. AJIGKBATHO YKJIamamke KOCTH je
3HauajHo 300r Moryhe HeyoOuuajeHe nokanuzauuje ¢Qparmenra KB nucka. Kiacuuna
JTUCKEKTOMHja yIoTpeOsbeHa KOJI PEKypeHTHE JiyMOamHe AUCKYC XepHHUje Aaje 3aJ10BoJbaBajyhe

pesyinrare, KOju cy CIIMYHU OHMMa KOoJ| IpuMapHe ornepanuje [60, 61].

1.7.5. Kommukaryje onepaTuBHOT JIeUeha

AKO M3y3MeMO PEKYPEHTHOCT JIUCKYC XepHHje Kao Hajuenhe KOMIUTUKAIM]e Ce jaBibajy:
e TpayMma CIMHaJIHUX KOPEHOBA
e Omrehewe nypanne Bpehe (TpaymaTcka apaxHOMJaJIHA IUCTA, TUKBOPHA (DUCTYIA)
e [loBpena cyceaHMX CTPYKTypa y PETPOIEPUTOHEATHOM IMPOCTOPY U a0JIOMHUHAIHO]
UIYIJbKMHU (a0pTa, BeHa KaBa, WINJayHU KPBHU CYIOBH)
o Uudexnuje (aucuuTHC, XPOHUYHH aIX€3UBHU apaXHOMJIUTHC) U
¢ MexaHNUKa HECTAOMITHOCT KHYMEHOT cTy0a — peTKO

e Cunapom Heycmenor onepatuBHor Jieuetsa (Failed back surgery Sy)

1.8. IU®EPEHITMIAJIHA JTMJATHO3A

Benuku 6poj obosbema MOKE y3pOKOBAaTH M0jaBy CHUMIITOMAa CIMYHMM OHUMa KOjU ce
JaBJbajy MpUIMKOM JTymOaniHe quckyc xepHuje. Heke on \wux cy:

e XponuuHa nereHepanuja B aucka ynpyxeHa ca 0cTeoapTpUTHCOM
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e AnkWiI03upajyhu CIIOHIUITUTHC

e TymopH y peruju kayjae eKBHHE

e (CnuHajgHa CTEHO3a

e Backynapna uncydunujernuja (kiayauKanaja)
e Heomasme y mainoj kapauiu

e Tymopu nepudepHUx HepaBa

e CroHIWIONUCTE3a

e CunoBujanHe nucte (MOpeKiIoM (haceTHUX 3rI000Ba)

1.9. ITPOTHO3A XNPYPILIKOTI JIEUEBA JIIX

XUpypIIKO Jieuee JIyMOamHe AUCKYC XepHHje ociobala manujeHTa pajaukyiaapHor Oosa y
80-95% cnydajeBa, yKOJIUKO Cy KIMHUYKH 3HAIM M CUMIITOMH Y KOpeJalHju ca PajuoIONIKOM
JMjarHOCTUKOM, a onepanuja ypahena yHyrap JiBa 10 TpH Mecena o] Mo4eTKa O0oIecTr. YKYITHO
rienajyhu, pe3ynraTa XUpPYpIIKOT Jiederma HUCY 3amoBoJbaBajyhu kox 20 mo 40% marujeHara
[62].

Xupypuiko jeuewe omoryhasa Opxke ocnobahame on 6oia, amu Cy TepanMjcKu pe3yiTaTu
nocie Jayxker npahema CIMYHM OHMM KOJI KOH3€pBAaTHBHO JeYeHMX NaunujeHata. [lojeannu
ayTOpH TBpIE J1a HAaKOH JBE TOJWHE HE IMOCTOjH CTATUCTHYKM 3HAUYajHA Pa3lIMKa y HCXOIY
neyewa u3Mel)y onepucaHMX M KOH3EpBAaTHBHO JieueHUX manujeHara [63]. Pesynararu jemue
YEeTBOPOTOJIUIIHE CTYUje yKa3yjy Ja ONEpaTUBHO JieueHwne JTyMOaIHe JUCKYC XEpHHje 3HATHO
Op>ke J0BOJM 10 TMOBJIAYema Teroda KoJ MalyjeHarta y OJHOCY Ha KOH3EpBAaTHBHE METOJe
nedewa. Takohe je 3HaTHO O0JBM (PYHKIMOHATHM ONOpaBaK y MalMjeHaTa KOju Cy JICUEHU
onepaTuBHO. OHOC TPOIIKOBA Jieueka U J00HjeHNX edekara cy Takohe Ha CTpaHU OIepaTUBHOT
TperMaHa. Heke paHuje cTyauje UCTO TaKO yKa3yjy Ha CTaTUCTUYKHM 3HA4ajHO 00Jbe pesynraTe
Jieuerha y ONepaTuBHO 30pUHYTHX nanujeHata [64, 65]. Mnak ckopo cBe CTyaMje Cy jeIMHCTBEHE
y 3aKJbYUKY JIa OTIEPATUBHO JICUCH-E€ JIOBOIH JI0 OpIKET OJIaKIllama Teroda y maiyjeHara.

Kox m3paxkeHor cuHApOMa Kayne €KBHHE MOTOPHHW OIOpaBak Tpaje u mo 18 mecery, a

ornopaBak (yHKIUje CPUHKTEpPA KOJU j€ MOJJeJHAKO CIOp HHUKAJI HHUje KOMIUIETaH. 3aTo je
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Olepanyjy HEONXOJHO YypaJuTH OIMax IO I0jaBu CHHApoMma. [lepuHeanHn wucnaja
CCH3MOWIMTETa MOXE OCTaTH TPajHO M HEMOBOJHHO YTUIATH Ha CEKcyaslHe (yHKIHje.
Munubeme BehuHe ayropa je a MmocToju CTaTHCTHYKH 3HadajHA MPEIHOCT Y OMOPaBKY CEH30-
MOTOpHOT Ae(UIUTa y MalyjeHara KoJ KOjUX je JeKOMIIpecrja U3BpIIeHa y mpBux 48 catu of
HacraHnka Sy caudae equinae y ogHoCy Ha OHE KOJI KOojux To ypalheno HakoH 48 catu. Takolhe je u
3Ha4ajHO 00JbM OMopaBak (yHKIHje COUHKTEPA Y HCTUX HarujeHara [66].

OCHOBHM Da3lio3W HEYCHEUIHOI XHUPYPIIKOT Jieuema Cy: HeTayHa JIMjarHosa,
HeoaroBapajyha  cenekmuja TamnujeHTa, HeEaJeKBaTHAa  XUPYpIIKA JEKOMIIpeCcHja, Tj.
HETPENO3HaBakEe CTEHO3E JIATepPaTHOI periecyca, JiaTepaiHe XEepHHjaluje M CEKBECTPUPAHOT
ciio00IHOT (pparMeHTa, PEUUAMB XCpHHUjalMje Ha WCTOM WM JIPYrOM HHUBOY, CEKyHJapHa
HECTa0MIIHOCT WJIM TIOCJIEMYHE JIETeHEpaTMBHE INIPOMEHE M apaxHoujgHa ¢udpo3a Kao

KOMIUTHKAITUja OTIepaInje Wik Mujesorpaduje.
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2. IUJBEBU UCTPA’KUBAIBA U PAJTHE XHUIIOTE3E

2.1 INJb UCTPAXHMBABA

[use oBe crynuje je OUO na ce youe pas3liuKe y KIMHUYKOM TOKY M (DYHKIIMOHAIHOM

HCXOAY JICUCHAa HAKOH CIPOBCICHA JiBa Pa3JIMYUTa MOJAIMTCTA XUPYPIIKOT JICUCHA JIYM62UIHC

JMCKYC XEpHHUje, Kao U YTHIIA] IPYTUX Bapujaldiu 3a Koje MOCTOje KOHTPAIUKTOPHH JINTEPATYPHU

nonauu. Crynuja je Takohe mmana 3a UuJb Ja YTBPAU Ja JU U300p MOJAIMTETa XUPYPIIKOT

JiedCwkha yTHUYC Ha CTOITY pexepHHjaque I/IHTepBepTe6paﬂHOF AUCKa, OJHOCHO Ha HOTpe6y 3a

peorieparyjomM.

2.2. PAJJHE XHUITIOTE3E UCTPAXNBAIbA

o B~ w0 D

Haxon MukpoauckekToMuje 10J1a3u 10 MOBOJbHU]ET (YHKIIMOHATHOT OTMIOpaBKa MallfjeHTa;
HakoH MUKpOAMCKEKTOMM]€E J01a3H O BUIIET CTENEeHa peAyKirje OOIHOT CHHAPOMA;
MuKpoanCKeKTOMM]ja JOBOIU 10 kKpahe AyKMHE XOCTIUTAIN3alH]€;

N360p Xxupypiikor MoJiauTeTa JIeueHha j€ TIOBE3aH ca BPEMEHOM Tpajama omneparyje;
N360p XHpYypIIKOT MOJAIUTETA JIeUeHha je TMOBE3aH ca Pa3jIMYUTOM CTOIIOM PEKYpPEHTHE
JIMCKYC XEpHH]e.

CnuHamHM HHUBO JMCKYC XEpHHUje je MOBe3aH ca (YHKIIMOHATHHM HCXOJOM Jieuera U
CTOIIOM PEKYPEHTHE TUCKYC XEpHH]e

[IpeonepatuBHO Bpeme Tpajama Tero0a je moBe3aHo ca PyHKIIMOHATHUM UCXOO0M JieUeHa
U TIOCTONEPATUBHOM PEAYKIHjOM OOJIHOT CHHIpOMa

[TpeonepatnBHM (DU3MKATHHA TPETMaH je TOBe3aH ca (YHKIMOHATHUM HCXOJIOM JieUemha U
MOCTOTIEPATUBHOM PEAYKIIHjOM OOTHOT CHHIAPOMA

N360p monmanuTeTa XHPYPIIKOT JieUdeHa j€ TIOBE3aH ca 3a/J0BOJHCTBOM IMAIlMjeHTA

OINICPATUBHUM JICUCHCM
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3. HAHUMJEHTHU U METOJOJIOI'NJA HCTPAXKUBAIbA

3.1 BPCTA CTYAUIJE

HctpaxuBame je MAM3ajHUPAHO Kao KIMHUYKA OICEPBAIlMOHA, HEPaHIOMHU3MpaHa
MPOCTIEKTHBHA KOXOPTHA CTYAH]a.
CBHU peneBaHTHH TMOJAIM 32 UCTPAXKUBABE Cy MPHUKYIJBEHH M3 PErylapHe METUIMHCKE
JoKyMeHTanuje (ucropuja 00JiecTH, KapTe aHecTe3H]je, OTIYCHE JIMCTE), Ka0 U YIIUTHUKA KOJH CY
MalWjeHTH TONYHAaBAIN Y TPU BPEMEHCKE TadyKe: HEeIOCPEIHO IMpe IUIAHUPAHOT ONEepaTHBHOT
Jederha, TPU Mecella HaKOH OIepanuje ¥ roJuHy JaHa HaKOH onepandje. YIUTHHUK je Y CBOM
cacTaBy MMao JIBa TJIaBHA JieJia:
1. nBe Busyenno Ananorne Ckaine (BAC), koja je Hymepucana ox 0 o 10, a y3 momoh
KOJUX Cy MallljeHTH KBaHTU(UKoBanu 0601 y HO3U U nehuma, u

2. Oswestry Disability Index-a (ODI; 0-100% HecrocoOHOCT) KOjU C€ MOKa3ao Kao
37IaTHU CTaHJAAp] y MPOIEHU CTENEHAa HECIIOCOOHOCTH 3a 00aBJbae CBAKOIHEBHUX
KMBOTHUX aKTUBHOCTH, OJHOCHO CTEIeHa OIOopaBKa KOJ TMalyjeHaTa HaKOH

OIEPATHBHOT Jicuekha CinHaiHe TymbanHe naronoruje [67] (Tadena 3 u 4).

Ta6esa 3. Ctpykrypa Oswestry Disability Index-a 1 HaunH u3pakyHaBama ckopa

Ceknmnje y okBuUpy Moryhu 6poj | U3pauynaBame ckopa (X)
Oswestry Disability Index-a | 6ogoBa
1. UnTensuret Gona 0-5 X = (mobmjena BpenHoct ckopa x 100%) /

MaKCHMaJIHa BPETHOCT CKOpa

2. CnocobHoct Opure o cebu | 0-5
3. [lonm3ame Tepera 0-5
4. Xonamwe 0-5
5. Ceneme 0-5
6. Ctajame 0-5
7. CnaBame 0-5
8. CexcyallHU KUBOT 0-5
9. CouujanaHu KHUBOT 0-5
10. CrtocoOHOCT yTOBamma 0-5

HamoMeHa: yKOJIMKO Mal{jeHT HUje OATOBOPHO HA jeIHY OJ CEKIMja WM MCTa HHUje NPUMEH-HBA KOJ
MaIUjeHTa, MaKCUMaIlTHa BPEHOCT CKOpa ce cMambyje 3a 5
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Tabena 4. Unrepnperanuja Oswestry Disability Index-a

0% - 20%

MUHUMAJIHA OHECTIOCOOJHEHOCT; MAIH]jEeHT
o0aBspa BehMHY )KHBOTHUX aKTHUBHOCTH

21% - 40%

yMepeHa OHeCIoCO0JbEHOCT; MallijeHT
oceha 6o pu 1yKeM cTajamy, Ceehy U
NOJIU3akby TePETa,

KoH3epBaTuBHO Jicueme

41% - 60%

TEeIIKa OHECITOCO0JbEHOCT; 001 je Hajpehn
npo0JeM y3 HapyIlIaBame JHEBHUX
AKTUBHOCTH IallHjeHTa

3axTeBa JaJb€ KIIMHUYKO
HUCIITMTUBAHC

61% - 80%

HeMOTyNHOCT CaMOCTaJIHOT XO/[a, YTJIaBHOM
PUCYTaH HEYPOJIOLIKHU AePULIIUT

81% - 100%

[TanujeHTn Koju cy Be3aHH 3a MOCTEJbY HIIH
CUMYJIHUPa]y CBOje Terode

OnepaTHBHO JIeYEHE YKOIHUKO Ce
HEYPOPATUOIOMIKH TOKaKE
MATOJIONIKH CYINCTPAT (JUCKYC
XepHHja)

[lanmjeHTH HAKOH TOAWMHY JaHa OJl ONEPATUBHOI JIeYeHa Cy HCKAa3MBAaJIM M CBOjE

3a10BOJbCTBO OIICPATHBHUM JICYCHEM, 4 HA OCHOBY HMHJCKCA 3a10BOJbCTBA HaI_II/IjCHTa (Patient

Satisfaction Index — PSI; 1-4) (Ta6exna 5) .

Tabesa 5. naexc 3a70BOJbCTBA NAIMjE€HTA ONEPAaTUBHUM JIEUEHEM

PSI Bpennoct

1 OmnepaTHBHO JieUEHE j€ Y MOTMYHOCTH HCIIYHHJI0 OYeKHBakha MALHjeHTa

2 OnepaTuBHO Jeuewe HHUJ€ y MOTIYHOCTH HCIYHWJIO OYEKHBaWka IallMjEHTa,
NPHUCYTHO je KIMHUYKO Mo0o/blIalke U MAIUjeHT OM ce MOHOBO OAJIY4HO
3a omepanujy

3 OmnepaTUBHO JleYeH€ HUje y MOTIYHOCTH MCIYHWUJIO OYEKHBama MallljeHTa,
NPHUCYTHO je KJIMHMYKO MOOO/bIIambe, aJIM Ce NMalHjeHT He OH IOHOBO
OJJIYYHO 32 onepanujy

4 OnepaTuBHO JieUeHE HHjE MCIYHMIO OYEKMBama IMAalljeHTa, Terode

NalMjeHTa Cy HCTe Kao Mmpe onepaiyje Wiu cy rope

Kao nmomyHa cTyauju crpoBelieHa jeé M PETPOCIEKTHBHA aHalM3a CTOINE PEKypeHTHE

JMCKYC XEpHHU]€ KOja je 3aXTeBalla peornepalujy, KoJ nalujeHara onepucaHix y nepuoy oj jysia

Mmecerna 2008. rogune 10 hedpyapa mecena 2017. ronuHe, a HAKOH jJEHOT M JIPYror MOJATUTETA

XUPYPIIKOT JIe4ekha ca NpOCeYHHM nepuojgoM mnpahewa ox 5,75 roamna. OBO J0JaTHO
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HCTpakUBame je 300r ayxer mepuoja npahema HaKOH omepanuje omoryhuno 6osbu yBUA Y
y3pouHy Be3y u3Mel)y MomanuTeTa onepaTuBHOT JIeUeHha U MOTpede 3a peoreparnjoMm.
Crynujcka nfokyMeHTanuja je ogoopena on crpane Etmukor omxbopa Kmuuanakor Llentpa

,,Kparyjeai*, 6poj omyke 01-11484 ox 08. cenrembpa 2016. rogune.

3.2. [IOITYJIALIMJA

UctpaxuBamweMm je oOyxBaheHa momynanuja on 206 mamujeHara KOju Cy MOJBPTHYTH
OIIEPAaTHBHOM JICUeHY JIyMOaJHe JUCKYC XepHHje TOKOM mepuosaa ox 3 roauHe y Llentpy 3a
Heypoxupyprujy, Kmmamukor ILlentpa KparyjeBam. Ilepwox y TOKy Kojer Cy MaldjeHTH
orepucanu o0yxBara pa3no0sbe o janyapa mecerna 2014. rogune no pedpyapa mecerna 2017.
roauHe. OnepaTUBHO JICUCHE je CHPOBEICHO KOJ NalujeHara o CTpaHe 4 Heypoxupypra ca
BUILIETOIUIILIM UCKYCTBOM Y OTIEPATUBHOM JICUCHY JTyMOAIHE TUCKYC XepHH]e.

Y OKBHpPY HCTpaKWBama OWiIe Cy IPHUCYTHE JIBE Ipylle MalfjeHara, rpymna koja je ouia
MOJIBPTHYTA CTaHIAPAHOj AUCKEKTOMHJH U TPyIa KO/ KOje je ONepaTBUHO JICUSHE CIIPOBEACHO Y
BUY MUKPOAMCKEKTOMHU]E, Tj. Y3 MOMOh omepaTMBHOI MUKpocKona. VcTpakuBaun HU Ha KOjH
HauMH HHUCY YTULAIM Ha U300p omepaTHBHE MeToje Of cTpaHe omepaTtopa. Omiyka o
MOJIAJIUTETY OTIEPATUBHOT JICYEHA j€ MPEMYIITEeHa CaMOM OTIepaTopy, y CKIAAY ca JOTalalllboM
KIIMHAYKOM TIPAaKCOM, a Ha OCHOBY KJIMHHUYKE CIIMKE, HEYpPOPaTUOJIONIKOT Hayiaza (MarHeTHE

pe3oHaHIle) U apuHUTETa olepaTopa.

3.3. OIIEPATUBHA TEXHHUKA

OmnepaTuBHHU 3aXBaTH, CTAHAAP/AHE AUCKEKTOMM]E€ U MUKPOANCKEKTOMHM]E, CYy U3BOl)eHU y
YCIIOBMMa OIIITE EHAOTpaxeajlHe aHecTe3Hje y TEeHO-TIEKTOPaTHOM HWHTPAONepaTHBHOM
nmonoxajy mamujeHta. lIpeomepaTuBHO je koj mamujeHata y3 mnomoh Prr-dmayopockonuje
Npeuu3Ho oapehuBaH HHMBO HMHTEpBEpTEOpaHOI MPOCTOpa KUUYMEHOr CTyOa, OJHOCHO HHBO
ne3uje (IUCKyC XepHHje), y3 KaCHU]Jy UHTpaoNnepaTuBHy Bepupukanujy. MUKpOIHCKEKTOMU]a je

crpoBol)eHa HaKOH MOYETHE WHIM3HU]E KOXKE Y TY>KHHHU Of] 4-51IM U3HAJ TyMOATHUX CIIMHO3HUX
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HacTaBaka, W3a 4era OW yclenuwsia WHIM3HWja JymOomop3anHe ¢dacumje U cyOrnepuocraiHa

mpenapanyja 10 HHTEpPIaMUHApHOT MpocTopa. Y HACTaBKy ONepaTUBHE Ipouenype oba

MOJIAIUTETa OM MoIpasyMeBalia MapiyjaqHy XeMUIAMUHEKTOMU]Y TOPHE U/WIH J0HE TAMHHE ca

(hIaBEeKTOMH]OM, Ka0 U caMy MapIUjaIHy TUCKEKTOMHU]y. MUKpPOAUCKEKTOMHU]ja je 00aBJbaHa y3

nomoh omeparusHor mukpockomna Carl Zeiss Co., OPMI Vario/NC33. CBu namnujeHTH HaKOH

orepanuje cy Ovmm MOOMIMCaHU Y OKBUPY BPEMEHCKOT MHTEpBasia o] 24h HaKoH oreparyje.

3.4. KPUTEPUIYMU 3A YKIBYUUBAKE V UICTPAXKVBABE

Kpurepujymu 3a ynazak y CTyIQujy Cy Ouiu:

TymMOaIHa JUCKYC XEpHHja Ha JEHOM CIIMHAIIHOM HUBOY

MOHOPAJUKYJIapHU CHMITOMH Ca JOMUHAHTHUM OOJIOM Y HO3U M Mambe M3paKCHHM
Oomnom y nehuma

Hee(UKACHOCT JIO TaJia CIPOBENCHOT (PH3UKATHOT TPEeTMaHa M TEIIKO IMOJHONIFHUBA
nymMOoOuCXUjanTruja, Ka0 U Pa3Boj MPOTPECUBHOT HEYPOJOMKOT aeduiura (MOTOpHU
neguuut, nuchyHkuuja MokpahHe Oeminke, mapiyjaJHH WIM KOMIUIETHH CHHAPOM

KayJie eKBUHE).

3.5. KPUTEPUIYMU 3A NUCKJbYUMBAKE N3 UCTPAXKUBABA

Hckibyuyjyhu kputepujymu 3a yias3ak y CTyAH]y Cy OWIIu:

MOIAIM O IPETXOJHUM OTlepaliijama y peruju JTym0OocakpaiHe KuiMe

3HALM HECTAOMITHOCTH KHYMEHOT CTy0a WK Apyre KHUMEHe aHOMalnje

npekoMepHa rojazHocT mnamnujeHta; BMUW mpeko 35 3HauajHO yTH4Ye Ha HMCXO[
OIIEpaTHBHOT Jieuekha U moBehaBa BepOBaTHONY peKypeHTHE TUCKYC XxepHHje [68]

MOIAIM O IPETXOJHUM MEHTATHUM 000JbeHbUMa WK OOJIECTUMA 3aBUCHOCTH
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3.6. Y30PKOBAIE

Opabup manujeHara je BpIICH HEMOCPeTHO Mo xocrmurtanm3amuju y lLlenTpy 3a
Heypoxupyprujy, Kmuanuxor Ilentpa KparyjeBan. ¥V cryaujy cy OwiM yK/by4eHH NHalMjeHTH
KOjH Cy IUIaHWPaHU 3a OMEPAaTUBHO JICUCHE JTyMmMOalHe AMCKYC XEpHH]e, a KOjH 3aJ0BOJbABAjY
KpUTEpHjyMe 3a ylla3aKk y CTYIH]y, MpeMa IMPOTOKOJY CTYAHje KOjU je OJOOpEeH Oj CTpaHe
Etnukor oxbopa Kmuauukor Ilentpa , KparyjeBan™. HMcmuraHuiy cy TpEeTXOMHO aiH
JI0OpOBOJEHU MPHUCTAHAK 32 yuemhe y CTyAHjH.

Jlatum npucTaHkoM 3a yuemihe y CTyAuju UCTIUTAaHUIM CY MPHUCTAIH Ja MONyHE YIUTHUK
HEMOCPEHO MPEe OMEePATUBHOT JeUeHha M HAKOH 00aBJHLEHOT ONEPATUBHOT JIeUeHa y JIBa HaBpaTa,
TpH Mecella HaKOH Omepallyje U TOANHY JaHa HakoH onepanyje. [lanujeatu cy Morim a monyHe
VIIUTHUK M JOCTaBe HCTPAKMBAYMMa IPHIMKOM KOHTPOJIHHUX Tperjena, MyTeM e-TIOMITe,

CTAaHAApAHC MMOIITAaHCKC NMOMNJBKE NI KOHTAKTOM Ca UCTPAKUBAUYUMa IYTEM JIMUYHOT TeJICCI)OHa.

3.7. BAPUJABJIE KOJE CE MEPE Y CTYIUIN

3.7.1. HeszaBucHe Bapujatue:

e Moaaaurer XUPYPIUIKOT Jieyewa JJyMOa/IHe IUCKYC XepHHje — YTBpHEeH je Ha OCHOBY
YBUJIA Y UCTOPH]Y OOJIECTH MAIlMjeHTa, OJJHOCHO ONEPAIIOHY JIUCTY;

e Bpeme Tpajama Tero6a mpeomepaTMBHO — YTBpPHEHO je YBUAOM Yy IpeoIepaTUBHU
VIIUTHUK U MIPETXOTHY METUIIMHCKY TOKYMEHTAIIH]Y TTallijeHTa;

e [IIpeonepaTtuBHa ¢u3nkadHa Tepanuja y Tpajalby OJ HajMamke TPH HeAebe
(cnmpoBeJeHa MJIU HUje CIIPOBe/leHa) — YTBPH)EHO je YIUTHUKOM M YBUJIOM Y MPETXOAHY
MEIULMHCKY JOKYMEHTAI]y MallljeHTa;

e CrnuMHAJHM HHBO JyMOa/IHe JMCKYC XepHHje — yTBphEeH je YBUAOM y UCTOPH]Y OosecTH
NalujeHTa, OJHOCHO Yy HEYpOpaauoJOMIKK Hama3 (MarHetHa pe3oHaHua (MP)
JTyMOOCaKpaJIHOT Jiela KHIMEHOT cTy0a mim Komijyrepusoana Tomorpaduja (KT), kana

je MP npernen 610 KOHTpaUHAMKOBAH Y MAllU]E€HTa;
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3.7.2. 3aBucHe Bapujadie:

o (MYHKIHOHAJHM HCXO0J ONEPAaTHBHOI Jedewa — YyTBpheH je 3abenexeHuM
VMHUIMjaJTHUM BPEIHOCTHMA M poMeHama BpenHoctu Oswestry Disability Index-a, koju
Cy MallMjEHTH MOMyHhaBalld Y TP BPEMEHCKE TauKe;

e Peaykmuja Oosa y Ho3u/Horama — yTBpheH je 3ab0eneXeHUM WHUIIHjATHUM
BpEIHOCTUMA M IIPOMEHAaMa BpEJIHOCTH Ha BHU3YEJIHO aHAJarHoj ckauu 3a 0on y
HO3W/HOTraMa, KOjy Cy MalyjeHTu o0eNeXaBail y TP BPEMEHCKE TauKe;

e Penykuuja 6osia y gehuma — yrBpheHa je 3a0ene:KeHIM WHUIUjATHAM BPEJIHOCTHMA U
IIpOMEHaMa BPEAHOCTH Ha BHU3YEIHO aHalarHoj ckaiu 3a Oos y sehuma, Kojy cy
MAIUjEHTH 00CIIeKaBAIN y TPH BPEMEHCKE TauKe;

e 3a/10B0/bCTBO MAllMjeHTA ONEPATUBHUM JedyemeM — yTBphyje ce momohy BpemHoCcTH
MHJIEKCa 337I0BOJHCTBA MAIMjEHTa HAKOH MPOTEKIIE ABE TOJMHE O] ONIEPATUBHOT JICUCHha

e Bpeme Tpajama omepaumje — yTBphHeHO je YBHAOM y MOAATKE U3 HCTOpHUje OolecTH
MaIyjeHTa, OTHOCHO KapTOHA aHeCTe3H]¢e;

e HuTpaonepaTuBHe W NOCTONEPAaTHBHEe KOMILUIMKaunuje — yTBpheHe cy yBUAOM Yy
UCTOpHjy OOJIECTH MalMjeHTa U MPUIMKOM KOHTPOJIHMX Iperiena

e JlyxknHa XocHHUTAIW3alUje Yy JaHMMA - YTBpeHa je yBUJOM Yy MOAATKE U3 MCTOpHje
0OJIECTH TAIM]EHTa;

e Bpeme noBparka Ha nocao, y JaHHUMa — YTBpHEHO je yBHJOM Yy YIUTHHUK KOJU
NaIjeHTH NONYyHhaBajy HaKOH ollepalyje;

e Crona peonepaTuBHOI JieYela — YTBPH)EHO je YBUJIOM Y NOCTONEPATUBHU YIUTHUK U

UCTOpH]jy OOJIECTH MAIMjEHTa;
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3.7.3. 30vwyjyhe Bapujabie:

e MHHujekc TejecHe Mace MALMjeHTa, HEMOCPEIHO NPe ONEPATUBHOI JieUewha - KOjH je
€BUJICHTHPAH Yy MpPEONepaTUBHOM YHNUTHHUKY, H3padyHAT je Kao KOJIMYHHK TEKUHE
NalyjeHTa y KWIorpaMrMa M KBaJlpupaHe BUCHHE MAIMjeHTa Y METPUMA;

e Ilon manujenTa — yrBpheH je yBUAOM y NpPEONepaTuBHU YIUTHUK U MUCTOPHU]Y O0JIeCTH
T[] eHTa;

e IIpodecuja manujenta - yrBpheH je yBUIOM y NIPEOTNICPATUBHU YITUTHHK;

e CrapocTt namnujeHTa y roinHamMa, y TPeHYTKY OllepaTHBHOI Jedema — yTBpheHa je
YBHUJIOM Y NIPEOTNIEPATUBHH YIIUTHUK U UCTOPH]Y OOJIECTH MAINjeHTa;

e Heypoxupypr koju je onepucao nanujeHta — yrBpheH je yBUAOM Yy UCTOpHU]y OojecTu

MaIHjeHTa, OTHOCHO ONepaIlMOHY JIUCTY;

3.8. CTATUCTUYKA OBPAJIA TIOJATAKA

[TpukynsbeHH mojany Cy OpraHM30BaHU M YHECEHHM y Talely CTaTHCTUYKOI Iporpama
SPSS Bep3uja 22. [IpBo cy oOpaleHu AecCKpUNTHBHO; 32 KOHTUHYaJIHE Bapujadne cy oapehene
Mepe LIEHTpajHe TeHICHIIN]je U Mepe BapujaOUIIMTETa, a 32 KaTerOpHujCcKe Bapujadiie yuecTaaocT
M0jeIMHUX KaTeropuja.

3a nopeheme PyHKIMOHATHOT HCXO/A IBAa MOAATIUTETA JIeuea, KOpUIIheH je He3aBUCHU
T-TECT 3a MOJaTKe ca HoOpMaiHOM pactozenom u Mann Whitney tecr 3a mojatke Koju Hemajy
HOpMaJIHYy pacrnojeny. YIapeHHu T-TeCT jeé YHOTPeOJbeH 3a UCIUTHBAKE CTATUCTHYKE Pa3iIuKe Y
pPa3IMYNTAM BPEMEHCKHM TadKama y OKBHPY CBake Tpyre. XH-KBaJpar je UCKOpHUIIheH Ja ce
UCIHTa 3aBHCHOCT H3Mel)y Xupypuike Tpyne u cTome peomepanuje. YTtunaj Beher Opoja
HE3aBUCHUX M 30ymyjyhux Bapujabiu Ha oOIlcepBUpaHe KOHTHHYaJHE HCXOJAE j€ HCIUTaH
nmoMohy MynTuIIie perpecuje.

MaxkcrMaaHi HUBO MPUXBATJbUBE BEpOBaTHONE HYNITE XUnoTrese Koju he 6utu kopunrhen

y oBoj ctyauju je 0.05.
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4. PE3YJITATHU

TokoM HaBeZeHOT mepuona OJf TPH TOAUHE, onepucaHo je 247 mauujeHara ycien
TyMOalHe TUCKYC XEpHHjE Ha JeJTHOM HHUBOY, a 206 maiujeHara je 3aJ0BOJBHIO KPUTEPHjyME 3a
ynazak y cryaujy. U3 paznuuuTtux paznora oa HaBegaeHux 206 manujenara 19 Huje 6miio Mmoryhe
KOHTAKTHpAaTH HAKOH TPU Mecela o]l omepanuje, a 37 malnujeHata HHje OWII0 JOCTYITHO
KOHTPOJTHOM TIperjiely HakoH TroAuHy JnaHa. CBU MalWjeHTH Cy ONEpUCaHH Oj cTpaHe 4
HEYpPOXHpYypra KOjU TOCEAyjy MPETXOJHO BUIICTOJHIIIE HMCKYCTBO Y OIEPATHBHOM JICUCHY
myMmOanHe JUCKYC XEpHHU]je.

V 3aBucHocTH 011 apunuTeTa oneparopa 147 (71,4%) nanujeHara je orneprucaHo METOI0M
crangapane auckekromuje (CJ1), Tj. 6e3 ymorpebe orepaTHBHOI MHKpOCKomna, a 'y 59 (28,6%)
naryjeHara je mpuMemeHa Metoaa Mukpoauckekromuje (M/J1). Mehy 206 manujenara je oumo
113 (54,85%) mymkapana u 93 (45,14%) xene. IIpu tome y CJI rpynu je 6uno 82 (55,8%)
mymkapana u 65 (44,2%) xxena, a y M/] rpynu je uctu onnoc 6uo 31 (52,5%) npema 28 (47,5%)
(Fpadmxon 1). Ilpoceuyna crapocT CBHX MallMjeHATa YKJbYUYCHHX Yy HUCTPAXHBaIKBE je Ouia
47,07+1,35 roguna (range: 17-75), mok je mpema Moy mpocedHa crapoct owmia 47,65+1,11
roauHa 3a mymikapie u 46,35+1,29 ronuna 3a xene (Tabena 6). YKOIUKO MOocMaTpaMo MPOCEUHY
ctapoct manujenara no rpynama (C/] u M/JI) Takohe ce Moxe IpUMETUTH Aa Cy Tpyle y OJHOCY
Ha OBaj mapamMerap jako ynopenuse, y CJI rpynu mpocedna crapoct je u3Hocwia 47,87+1,03
(range: 17-74), a y M/] rpynu 45,07+1,44 (range: 20-75) roauna (I'padukon 2).

Kon 13 nmanmjenata (6,31%) je 3a0enexxeH npeonepaTuBHU MOTOPHU Je(pULIUT, O yera
jemaH ciy4aj y ckiomy Kayna ekBuHa cuHiapoma. Y CJI rpymu mpeomnepaTiBHM MOTOpPHU
nedunut je mocrojao koxa 10 manujenara (6,8%), a y M/l rpynu xox 3 namujenta (5,08%); p >
0,05.

ITpema Body Mass Index-y (BMI) aBe mocmaTpane rpyiie maidjeHara cy Takohe Owuie
Bpso cimune. Y CJ rpynu npocewan BMI je uznocuo 25,47+0,3, a y M/ rpynu 24,65+0,6. Ha

OCHOBY OBOT TIapaMeTpa Takole Huje 3a0eeeHa CTaTHCTHYKa 3HaYajHa pa3nuka (p>0,05).
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I'paduxon 1. [Tonna cTpykTypa namujeHara y oAHOCY Ha UCTUTHUBAHE rpyIie
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I'paduxon 2. CtapocHa CTpyKTypa HaryjeHara - yKyrmHd Opoj manujeHara v 1mo UCTIMTHBAHUM
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Tabena 6. OnmTe yrnopeaHe KapakTepUCTUKE UCTUTUBaHUX rpyna nanujerara (CJ1 u M)

VYkynHo % CH % M/ %
l'ogune crapoctn | 47,07+1,35 47.87+1,03 45,07+1,44 p=0,133
[Ton M- 113 5485 | M-82 55,8 | M-31 52,5 p=0,789
K -93 45,14 | K -65 442 | K -28 47,5
[IpeoneparuBHU 13 6,31 10/147 6,80 | 3/59 5,08 p=0,647
MOTOpPHHU
neUIUT
[Tpocewan BMI 25,24+3,07 25,47+0,3 24,65+0,6 p=0,181
IIpeoneparuBua | 130 63 87/147 59 42/59 71 p=0,212
(bu3uKamHa
Tepamuja

Jluckyc xepHuja je KoJ nanujeHara Hajuyenrhe onepucana Ha HuBoy JIS/C1, Taunuje kox

100 manumjenara (48,45%), a 3arum mo yuecranoctu ciueau JI4/JIS HuBO ca 85 mammjenara

(41,3%). duckyc xepuuja Ha HUBOY JI3/JI4 je omepucana koxn 19 manumjenara (9,2%), nok cy

HuBou JI2/J13 w JI1/JI2 Gunm 3actymibeHu ca mo jeanum ciydajem (I'paduxon 3). Crumuna

y4ecTajoCT MOjeAMHUX HUBOA Jie3uje je 3a0erekeHa U YKOJIUKO ce nojeauHayHo nmocMatpajy CJ1

u M]] rpyma, mTo je npuka3zaHo y Tadenu 7 u rpaduuku Ha rpadukony 4.

Tabena 7. CnuHaIHU HUBO ONEPAaTUBHO JEUEHE JTyMOallHe IUCKYC XEpHHUje Y OJTHOCY Ha YKYIaH

Opoj maryjenara u npema rpymnama

Ykynno | % CH % M %
JI/J12 | 1/206 0,5 1/147 0,7 0/59 0
JI2/J13 | 1/206 0,5 1/147 0,7 0/59 0
JI3/J14 | 19/206 | 9,2 18/147 | 12,2 1/59 1,7
JI4/JI5 | 85/206 | 41,3 59/147 | 40,1 26/59 | 44,1
JI5/C1 | 100/206 | 48,5 68/147 | 46,3 32/59 | 54,2
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I'paguxon 3. CrnMHanHM HHMBO ONEpHCAaHE IUCKYC XEpHHUjE€ y OJHOCY Ha YKyHOHH Opoj

namyjeHara
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I'paduxon 4. CinHaJIHU HUBO OIEpUCaHEe JUCKYC XEPHHUje Y OJJHOCY Ha UCITUTUBAHE TpyIe
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AKO aHanM3UpaMoO CTEMEH JereHepallfje HHTEPBEPTEOPAIHOT IHCKyca Ha OCHOBY
HEYPOPATUOJIONIKOT ¥ MHTPAOIIEPATUBHOT Hallaza 3a0eliekeHu cy cieaehu pe3ynratu. YKYITHO
je omepucano 73 mamujenta (35,4%) ca CUMITOMAaTCKOM NPOTPY3HUjOM HHTEpBEpTEOpaIHOT
nucka, koa 124 mamujenara (60,2%) je 3abenekeHa ekcTpysuja, a kon 9 manujenara (4,4%)
cexBecTpanuja uB aucka (Tabena 8). [Ipepacnonena oBor mapamerpa 1o rpymnama je owmia y CJJ
rpynu: 48 manujeHata ca nporpysujoMm uB aucka (32,7%) u 93 manujeHata ca eKCTPY3UjoM
(63,3%). ok je y M/] rpynu Ouno 25 manujeHara ca npotpysujom (42,4%) u 31 nmauujeHT ca
exctpy3ujoM (52,5%) (I'padukon 5).

Ta6esa 8. Crernen aereHepaiije HHTEpPBEPTEOPATHOT TUCKA MO rpynama

Ykynno | % Ca % M/ %
IIporpy3uja 73/206 | 35,4 48 32,7 25 42,4
Excrpy3uja 124/206 | 60,2 93 63,3 31 52,5
CexBecrpanuja | 9/206 44 6 41 3 51

I'paduxon 5. I'paduuku npukas pacrnojene cTeneHa JereHepaluje uB I1cka y 0JJHOCY Ha rpymne

U yKyIaH Opoj maiujeHara

YKynHO CranpapaHa guckekTomuja MuKpoauCcKeKTOMMja
Hl porpyzuja
B Excrpysnja

[ Cexsectpammja
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Kana cy y nurtamy mnepuomnepaTuBHE KoMIUIMKanuje konx 15 ox 206 manujeHara cy
3a0enexeHe 030MJbHHUjE KOMIUIMKaluje, OAHOCHO Yy 7,28% ciywajeBa. Ydecranoct
KoMIuTHKaiuja je uMana Behu yneo y CJ| rpynu 13/147 (8,84%), y oanocy Ha 2/59 (3,39%)
nanujeHata 'y M/l rpynu, anu umak HHje 3a0eiexeHa CTaTUCTHuYka 3HaudajHocT (P=0,278)
(Fpaduxon 6). Hajuemrha xomruinkaiuja je Owia HWHTpaolepaTHBHA JHKBOpeja, kom 11
nanujeHata. McToBpeMeHO MHTpaonepaThBHA JIMKBOpEja je Ouiia W jeuHa IepuoorepaTuBHA
koMIuukanuja y M/l rpynu xox 2 nanujenTta, a y CJI rpynu je youena kon 9 nanujenara. Y CJJ
IpyNu Cy joul oJ KOMIUIMKalja 3a0eliekeHe M Jie3Hja CIMHAIHOT KOpeHa, IMOCTONepaTHBHA
MMHEYMOHHUja U JIOMJbEHE BpXa MHCTPYMEHTAa TOKOM OIlepallfje YHju je J1e0 MOTOM YCIEITHO

YKIIOKBCH U3 CIIMHAJIHOT KaHalla.

I'pagukon 6. Yuectamoct nepuonepaTiBHIX KOMIUIMKAIMja y OJHOCY Ha UCIIUTUBAHE TpyIie
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Yxynno 15/206 CranpapaHa MuKpoIHCKEKTOMHU]ja
auckexkromuja 13/147 2/59

[Ipema HamuMm pe3ynTaTMMa BpeMe Tpajama OlepalHje ce 3HauajHO Pas3lMKOoBajo y
3aBHCHOCTH OJI TOTa KOjU je€ MOJAIUTET OINEpaTHBHOT Jedewa crposenaeH (I'paduxon 7).
[Ipoceuno Bpeme Tpajama omeparuje y CI rpynu je 6mno 89+9,6 munyra, a y M/ rpynu
135,8+9,7 munyrta (p<0,05). Mopamo HanmoMeHyTH Ja 3a0elekeHa AyKHHA Tpajama omepaliije
3ampaBo MpeACTaBba BpeMe KOje je MaIijeHT MPOBEO y OIIITOj eHAOTPAXEaTHO] aHECTE3UjH, a

He e(peKTHBHO BpeMe ONepaTUBHOT 3aXBaTa Koje je OuIo moTpeGHO XUupypry.
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I'paduxon 7. Bpeme Tpajama omnepaiiyje y 0JHOCY Ha UCIIUTUBAHY IPyIy

160 - *
>
by 140 -
=
= 120 -
53
= S 100 -
© =
s E
2 2 80
[~
.c?s
S = 60 -
=
S 40 -
2
=2 20 -
0' T

CranaapaHa IMCKeKTOMHja MHKpPOIHCKEKTOMHU]ja

JyxuHa xocnuTanu3almje je mapaMerap 3a Koju je 3a0enekeHa CTaTUCTHYKK 3Ha4dajHa
pazmuka m3mehy CJ1 u M/l rpyne (I'paduxon 8). [Tanujentn M/] rpyne cy y npocexy Ouiu
XOCHHMTAJIM30BaHU jefaH JaH kpahe, 6,1 nana y onHocy Ha 7,05 nana 3abenexxenux y C/I rpynu

(p<0,05).

I'paguxon 8. [lyxnHa XocuTanu3anyje y OJHOCY Ha HCIIUTUBAHE TPYyTIe

JAyxuHa xocnuTajauzanuje y
JaHUMA
o = N w B (62} [op] ~ [0}

YxynHo Cranpapasa MukpoaucKkeKTOMuUja
AUCKEKTOMHja
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3alenexxeHa je W pa3iuKka y IOCTONEpaTUBHO] ynoTpebu ananretuka. Y CJI rpymnu
MalUjeHTH Cy MpHjaB/bUBAIM MPOCEYHO BpeMe Kopulthemwa aHanretuka oa 10,72 nana HaKoH

oreparje, 10K je To Bpeme y M/I rpynu uznocuo 6,20 nana (I'padpuxon 9).

I'paduxon 9. [TocToneparuBHa ananresuja uspaxena y nannma Hakod CJI u M/J{
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CraHaapaHa IMCKeKTOMMja MuKkpoaIucKeKTOMHUja

Nako je musp ucTpakuBama OMO 1a ce 3a0eexu W BpeMe MOoBpaTKa Ha 10Cao, y TOj
HaMepH HUCMO YCIENIM U3 BHIIE pasiiora o yemy he OutH peun y auckycuju. Kao anrepHaTHBHH
rapamMeTap MOCTONEpaTUBHOI ONOpaBKa MAllMjeHTH Cy C€ HM3jallllbaBald O BPEMEHY IOBpaTKa
PEIOBHUM >KUBOTHUM akTHMBHOCTMMa. Huje youeHa cTaTMCTHYKM 3HauyajHa pa3jivka y BpeMEHY
MoBpaTKa PEIOBHMM aKTHMBHOCTMMa HakoH omepanuje m3mehy CJI m MJ| rpyme (p>0,05).
[Ipoceuno Bpeme moBpaTKa PeIOBHUM JKUBOTHUM akTUBHOCTHKA y CJI rpymwm je Ouno 62,3+6,7
naHa, a y Ml rpymu 59,8+6,3.

[IpeMa wHUIMjaTHUM [apaMeTpuMa KOjU KBaHTU(UKY]y OOJHM CHHAPOM H
(byHKIMOHATHY HecrocoOHOCT (Bpennoctu Busyenno Ananorae Ckaie 3a 601 u ODI ckop) kox
o0e rpyre UCIUTaHUKa Cy 3a0eeXeHe CIIMYHE BPEAHOCTH, 0€3 youeHEe CTaTHCTUYKH 3Ha4yajHe

pasimke.
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Taoesa 9. Ynopeane kapakrepuctrke kiamauukor Toka CI[ u M/J{ rpyne

VYkynHo % CH % M/ %

HyxuHa 6,77 nana 7,05+0,19 6,1+0,18 p=0,004

XOCIUTATH3AIIH]E

Bpeme Tpajaba | 109,81%42,2 89 +9,6 135,8319,7 p=0,002

orepariuje

[Mepuoneparusue | 15/206 7,28 | 13/147 8,84 | 2/59 3,39 p=0,278
KOMIUTHKAITH]e

Tpajame 9,43 nana 10,72+0,98 6,20+0,97 p=0,007

MOCTOTNEPaTHBHE
aHaJre3uje

Bpeme nmoBpatka | 61,4 +6,4 62,316,7 59,8+6,3 p=0,737
HOPMaJTHUM
YKUBOTHUM
AKTHBHOCTHMA
(M3paxeHo y
JTaHUMA)

[MpeonepatuBHa cpenma Bpeanoct ODI y CJI rpymu je 6una 60,21+1,03 (range: 24,4—
93,3); 10K je MHHIMjaJHA Cpeba BpeaHocT Oona y Ho3u m3Hocuna 7,67+0,11 (range: 2.5-10).
[Manujentn M]] rpyne cy umanu npeoneparuBau ODI ckop 60,07+1,70 (range: 26,67-86,67) a
cpenma BpeqHocT Ooia y Ho3u je Omna 7,77+0,12 (range:2,3-10). IlpeomnepaTuBHa BpeaIHOCT
6ona y nehiuma (enr. low back pain) y C/I rpynu je uznocuna 4,58+0,14 (range 1,8-10), a y M]]
rpynu 4,55£0,22 (range 1,5-6,2).

[TpunukoM apyror monymaBamba YIUTHHKA 3 Mecella HaKOH olepalnuje 3adesexeHa je
CTATUCTUYKK 3HAuajHa peaykuuja Oona y HO3u U jehuma, y obe rpyme (p<0,005), amu 6e3
CTaTHCTHUYKUX 3HAuYajHHX pasziuka ykonuko nopeaumo C/I m M rpymne (Tabema 10). V CJ]
TpYyIH Cpeba BpeaHocT Oona y Ho3H je n3nocwna 2,9+0,09 (range: 0,5-7,5 ), nok je y M1 rpymu
ouna 2,77+0,14 (range: 0-7). Cpenma BpeaHoCT Ooiia y jaehimMa HaKOH TPH Mecela O OIepaluje
y CJI rpynu je 6mna 2,38+0,08 (range: 1-5,2), a y M/JI rpymu 2,26£0,13 (0-6,1). Takohe cpenme
BpenHoctu ODI Genexe cTaTUCTUUKM 3HA4ajaH Maj y o0e Tpymne y OJHOCY Ha MpeonepaTHBHE
Bpennoctu. Y CJI rpynu cpeama Bpeanoct ODI je m3nocuma 24,3+0,61 (range:4,44-63), a 'y
M/ rpymu 22,39+0,81 (range:0-43). IIpema Bpennoctuma ODI ckopa u peaykimju ODI ckopa
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HaKOH TPH Mecella O] Oomeparuje Hije OUI0 CTaTUCTUYKU 3HaudajHe pasiauke wusmehy CJ u MJ]
rpyre.

Hakon roauHy naHa oJ CHpPOBEICHOT ONEPATHBHOI JIeYeHa MAlHMjeHTH Cy IMOHOBO
OJIrOBapaii Ha YOUTHHK. 3a0€lie)KEH je Jajbu CTaTUCTHUYKU 3HA4ajaH TPEH] Maja BPEIHOCTH
npema BA ckamm 3a 601 y Ho3u 1 ODI y 06e rpyrie, kao u BpeaHocTu 0oia y nehuma oapehene
nomohy BA ckane (I'paduxonu 10 u 11). Kox nanmjenara CJ] rpyme je 3abenekeHa cpeimba
BpenHoctd Oosia y Ho3m ox 1,72+0,08 (range: 0-7.5), ok je cpeama BpeaHOCT Ooja y jaehuma
u3nocuia 1,78+0,06 (range:0-5,5). Cpenma Bpeanoct ODI ckopa y CJI rpynu je Ouna 18,52 £
0,53 (range:0-60). IManujertn M]I rpyrie cy UMaid Cpeby BPEIHOCT 00Ia y HO3U Ha OCHOBY
BAC ckane 1,49+0,14 (range:0-7), a cpeama BpeaHoct 6ona y sehuma je usnocuaa 1.63+0,10
(range:0-6), nok je cpeama BpemHoct ODI ckopa 6mna 16,08 = 0,7 (range:0-32). Jemunwu
rapaMmerap KOjH je MOKa3uBao CTATHCTUYKU 3HAYajHy Pa3JIMKy HAaKoH 12 Mecemu o onepanuje je

ODI ckop u To y kopuct M/] rpyme (p=0,01<0,05).

Ta6esa 10. launujanHe 1 KOHTpOJIHE BpeqHocTH 60a y Ho3u u nehuma u ODI ckopa Tokom

nepuoza npahewa — CJI u M/I rpyna

I'pyne nanmjenara
ITapamerpu CH M
[Ipeon. VAS cpeama BpeqHoCT 3a 607 Y HO3H 7,67 0,11 7,77 £0,12 | P=0,671
IIpeomn. VAS cpeama BpeaHoct 3a 601 y nehuma 4,58 +0,14 455 +0,22 | P=0,907
Cpenma Bpennoct npeor. ODI ckopa 60,21 £1,03 60,07 £1,70 | P=0,964
Cpenma BpenHoct VAS 3a 601 y HO3M HakoH 3 mecena | 2,9 £0,09 2,77 0,14 P=0,459
0J1 omiepariije
Cpenma BpenHocT VAS 3a 6on y nehuma HakoH 3 | 2,38 +0,08 2,26 0,13 P=0,431
Mecela o] orneparmje
Cpenma Bpemnoct ODI ckopa nakoH 3 wmecema on | 24,3 +0,61 22,39 +£0,81 | P=0,083
oreparuje
Cpenma BpenHocT VAS 3a 0on y HO3M HakoH roawHy | 1,72 +0,08 1,49 £0,14 | P=0,133
JlaHa OJ1 OTIepaIlH]je
Cpenma BpeqHoct VAS 3a 6on y nehuma HakoH roauny | 1,78 +0,06 1,63 +0,10 P=0,208
JlaHa o1 oTepaliyje
Cpenma Bpeanoct ODI ckopa HakoH roauny nana on | 18,52 +0,53 16,08 +0,70 | P=0,01
oreparuje
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I'paduxon 10. I'paduuxu npukas BpegHoctu 6o1a y Ho3u u nehuma u ODI ckopa Tokom

nepuoja npahewa — CJ[ rpyna
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I'pajuxon 11. I'paduuxu npuka3 BpeaHocT 6o01a 'y Ho3u U tehuma u ODI ckopa Tokom

nepuoja npahewa — M/I rpyna
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Kao 3nHauajHuje mnapamerpe 3a MpOLIEHY OMOpaBKa NallMjeHaTa aHaJu3upald CMO
penykuujy cpenmux BpeqHoctd BAC u ODI ckopa y o0e rpyrie, HakoH 3 Mecela ¥ TOANHY JaHa
on yuumbeHe omepaiuje (Tadema 11). Mehy namujentuma CJ] rpyne moOoJblame CPeIbe
BpeIHOCTH 00Jia y HO3M HakoH 3 mecena oj omepaije je uznocuino 4,78+0,14 (p<0.001) na
ocHoBYy VAS, 1ok je 3a mammjeate M/l rpyme ucrta Bpeanoct omana 3a 5,00£0,21 (p<0.001)
(Fpaduxon 12). 3abenexeHa je u 3HauajHa peaykimja 6ona y aehuma npema VAS, y CJI rpynu
2,240,13 u y M/] rpynu 2,3+0,18. IIpeoneparuBue ODI BpegHoCcTH HaKoH 3 Mecena MpOTeKINX
oz omepauuje cy onaie 3a 35,86+1,08 (p<0.001) y CJI rpymu u 3a 37,7+1,69 (p<0.001) y M1
rpynu (I'padmxon 13). Hakon 3 meceuna mpahema Huje 3a0eie)eHa CTATUCTUYKU 3HA4YajHA
pasmuka usmelhy CJ1 u M/JI rpymna y ogHocy Ha BpenHocTH VAS 3a 6011 y HO3M 1 JehuMma, Kao HH
3a Bpearoct ODI ckopa. Mmak yo4sbHBO je aa je TpeH, modospiiama 6omna y Ho3u u ODI ckopa y

HewTo Behoj Mmepu u3paxern y M/JI rpymu.

I'paguxon 12. Penykumja Bpennoctu BAC 3a 6on y HO3M HakoH 3 Mecela M roJUHY JaHa O

orepanyje y OJJHOCY Ha UCITUTHBAHE TPyIie

HCA
M,

Bpennoctu peaykuuje 6oJia
npema BA ckaim
w

3 mecena HaKkoH onepanuje 12 MecenM HAKOH onepanuje
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I'padpuxon 13. Penyxuja Bpennoctu BAC 3a 601 y nehuma HakoH 3 Mecelia v roJIMHy JlaHa O]l

orepaiije y 0JJHOCY Ha UCIIUTUBAHE TpyIie
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3 Mecena HaKoH onepauuje 12 Mecenn HAKOH omepanuje
Ta6esa 11. Penykuuja Bpennocta VAS u ODI Tokom nepuona mpahema
I'pyne nmanmjenara

TlapameTpu CA M1
Penykuuja Bpenqnoctu VAS 3a 601 y HO3u HakoH 3 | 4,78 +0,14 5,00 0,21 P=0,392
Mecela off oneparmje
Penykumja Bpemnoct VAS 3a 6on y nehuma nakon 3 | 2,2 £0,13 2,3+0,18 P=0,705
Mecela o1 oreparuje
Penykmuja ODI ckopa HakoH 3 Mecena oj onepanuje | 35,86 £1,08 | 37,7 £1,69 P=0,366
Penykuuja Bpeanoctu VAS 3a 6onm y HO3M HakoH | 5,95 +0,14 6,27 £0,21 p=0,213
rOJUHY JaHa O] omepaliije
Penykuuja Bpeanoctu VAS 3a 6on y nehuma nakon | 2,80 +0,13 2,93 +0,20 P=0,619
TOJIMHY JIaHa O] OTIepaIlnje
Penykmmja ODI ckopa HakoH rToauHy maHa on | 41,64 +1,09 | 44,00+1,71 | P=0,252
oreparuje
Wunexc 3amoBosbcTBa  manujeHta  omepaTuBHUM | 1,54+0,05 1,32+0,06 P=0,009
neuemeM (Patient Satisfaction Index — PSI)
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Hakon roauny nana on omepamnuje Takohe je y obe rpyme 3a0enexeH Aajbh TPEH]
no0oJpIIama 60IHOT CUHIpOMa U (YHKIIMOHATHOT onopaska. Y CJI rpynu nonasu 1o peaykiuje
6oma y HO3u 3a 5,95+0,14 (p<0,005) u nehuma 3a 2,2+0,13 (p<0,005), nok je y Ml rpynu
3abenekeHa peaykirja 3a ucte mapamerpe 6,27+0,21 (p<0,005) u 2,93+0,20 (p<0,005). Cpenmwa
Bpeanoct ODI ckopa y CJI rpynu HakoH roJuHy JaHa of omeparuje je omana 3a 41,64+1,09
(p<0,005), a y M/ rpynu je 3abenexen nan ox 44,00+1,71 (p<0,005) (I'paduxon 14). Mako je
M HAKOH TOJWHY JaHa 3a0elexeH BHUIIM TpeHA Mobosbllnamka OOMHOT CHHApPOMA H
¢byHKurOHATHOT omopaBka y MJl rpynmu HU Yy OBOj BPEMEHCKO] Tauku HHje 3alenexeHa

CTaTUCTUYKU 3HaqajHa pa3jinka I/I3Mel')y ABC I'py1Ic.

I'pajuxon 14. Penykuuja Bpennoctu ODI ckopa HakoH 3 Mecena u 12 mMecenn ox onepanuje y

OJIHOCY HAa HCIIMTUBAHE IpyIe
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3 Mecena HAaKOH onepanmje 12 mecenn HaKOH
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O 3a/710BOJECTBY CHPOBEJICHUM OIIEPATHBHUM JICUCHEM TMAIlMjeHTH Cy CE€ Ha Kpajy
nepuoya npahema H3jallmaBald U MyTeM HHIEKCa 3a70BoJbeTBa manujenta (PSI, range 1-4)
[Tocmatpajyhu oBaj mapamerap, KOjU HMaKO HMMa Mame 3HA4ajHy BPEAHOCT y OJHOCY Ha
penykuujy 6omHor cuaapoma u ODI ckopa, 1o6uIM CMO AYTOPOYHHUU YBUJ Y (PYHKIIMOHATHH

omopaBak mnanujerTta. [Ipema Bpennoctuma PSI 3abenexxena je CTaTUCTUYKY 3HAYajHA pa3iiuKa y
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CyOjeKTUBHOM [10KHBJbajy omopaBka y kopuct MJI rpyme (1,32 vs 1,54, p=0,009<0,05)
(Fpaduxon 15).

I'paguxon 15. [Ipoceuna BpeHOCT MHJIEKCA 330BOJHCTBA MAIM]CHTA ONIEPATUBHUM JICUCHHEM Y

OJIHOCY HAa UCIIUTUBAHE IPyIIe
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Hamm pesynratn cy Takohe mokasanmm jna je 3HavajaH (aktop 3a J100ap HCXO.
OIIEPAaTUBHOT Jieuewma kpahe Tpajambe TymOoucxujaarnyHux teroda (kpahe on 4 meceun). Kpahe
Tpajame JTYyMOOMCXHjaNTMUHUX Teroba (ucmojx 4 Mecena) je OWIO YAPYKEHO ca HUKHUM
npoceynumM Bpeanoctuma ODI HakoH roauny mana ox omepamwuje (16,32 vs 19,38; p < 0,05),
Ka0 M ca HIKUM IPOCEYHUM BpeAHOCTHMA 00a y HO3M HakoH uctor nepuoaa (1,23 vs 2,07; p
<0,05) (I'padukxon 16) .

CrapocHa rpaHuIia Kojy cMO TTOCTaBWJIM Ha 65 ToMHa, HUje 3HaYajHO YTHIAJIa Ha UCXOT
nedera nanujerara, a npema penykuuju ODI u nmpoceunnm BpegHoctuma ODI HakoH roauHy

nana ox oneparuje (C'padpuxon 17).
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I'padpuxon 16. YTuuaj nyxuHe Tpajama JyMOOUCXHjAIITMYHUX Teroda IpeorepaTuBHO Ha

napaMmeTpe ornopaBKa MaiujeHTa
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I'paguxon 17. Mcxon nedema yKOJIUKO ce Ope/e MalujeHTH CTapuju ¥ mutahu o 65 roauna

45 HODI Hakon 12 Mecen[n

HPenykumja ODI Hakon
12 Mecenu

peayknjeODI Haxon 12

Bpeanoctun ODI i
Mecemn

< 65TOJHHA > 65TroIHHA
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N300p Heypoxupypra HHje 3HAUajHO YTHIA0 Ha (PYHKIMOHAIHU HCXOJ ONEPaTUBHOT
JIeueHa, HUTH Ha ydectanoct peonepanuje (p>0,05).

[IpeonepatuBHa (Qu3ukamHa Tepanuja je cmpoBereHa koxa ykynHo 130/206 (63%
nanujenara), y C/] rpynu taj npoueHart je 6uo Hwku 59% (87/147) y ogrocy Ha M/I rpymy e
je (¢u3mkanmHa Tepamuja CcopoBeleHa mpeorepatuBHO kKox  71% (42/59) mamujenara.
[IpeonepatuBuu (QU3UKaTIHK TpeTMaH je CTAaTUCTUYKU 3HAYAaJHO YTUIA0 HA Kpajibu
(GYHKIIMOHATTHU HMCXOJI JIeUueHa, YKOJIMKO ce Kao mapamerap mocmatpa peaykuuja ODI ckopa
HaKOH ToauHy naaHa oj onepanuje (p<0,05). [lamujeHTH KOX KOjUX j€ NPeorepaTuBHO
crpoBeieHa (pU3MKaIHA Tepanuja UMalld Cy 3HA4ajHO HIDKY cpelamy BpenHocT penykuuje ODI
ckopa (39,69+1,3) y oaHOCYy Ha mManMjeHTe KOJA KOJUX HHje MPEONEepaTUBHO CIPOBEICH
¢usukanuu tpetmal (55,6+2) (I'paduxon 18). Axo ce mocmarpa npoceuHa Bpeanoct ODI
HAKOH TOJIMHY JlaHa O omepalldje, mpeornepaTuBHa (pU3MKaIHa Tepanuja HUje uMalla yTUIaj Ha
ucxon neuema (p=0,23) (I'paduxon 19). dusukanna Tepanvja y pa3InduTHM MOJATUTETHMA j€

MOCTONCPATUBHO CIIPOBCACHA KO I'OTOBO CBUX naqueHaTa.

I'paguxon 18. Penykmmja ODI ckopa roaWHy JaHa HaKOH OIepandje y 3aBUCHOCTH Of

CIIPOBE/IEHE MpeoTepaTHBHE (PU3UKATHE Teparuje

70 - "
[ \

60 -
g =
=} ;|
g g 50
(5] g o
[y = 40 1
©=zZ
S = 230
= =
=5 7
o =
A 10 -

O T T

Be3 npeon. ¢pusnkanHe Tepanuje Cnpogsenena npeon. ¢pusukaana
Tepanuja

66



I'padpuxon 19. Bpennoctu ODI ckopa ToauHy JaHa HAKOH ONepalje y 3aBUCHOCTH O]l

CIpOBEJICHE MpeonepaTuBHE (U3NKATHE Teparuje
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Tepanuje dusnkanana repanuja

CratucTuka 3Ha4ajHOCT je MpoHaheHa W y peAyKUUju OOJHOI CHHAPOMA Y KOPHCT
nmanyjeHaTa KoJa Kojux Takohe HHUje chpoBeleHa (U3MKAHA Tepaldja Ipe  Oleparmje
(Fpadpuxon 20). ITarujeHTH KOJA KOjUX je MPEONEPaTHBHO CHPOBEICH (HM3MKAIHUA TPETMaH
uMalli Cy HakoH 12 Mecenu o]l onepaliije 3HauyajHo BUIIIe BpeAHOCTH peMa BA ckanama 3a 6o
y nehuma (1,93 vs 1,47; p < 0,05=0,006), xao u 3a 60x y Ho3u (1,75 vs 1,21; p < 0,05=0,012).
WNnak, HEONMXOJHO je HAaBECTH U Jla Cy MallMjeHTH KOjU Cy MPEeoNepaTUBHO UMalu (PU3HKAITHU
TpEeTMaH TMpeJ Olepalyjy WMald CTaTHCTHYKU 3HadyajHo Hmke BpeaHoctu ODI ckopa u
npoceuHne BpeaHoctn Ha BA ckamm 3a 601 y HO3u (ODI — 57,83+12,3; BAC — 7,36+1,6) oxn
rpyIie nanyjeHara KoJ Kojux Huje crpoBeaeHa (pusukanna tepanuja (ODI — 72,15+12,07; BAC
—8,52+1,1, p <0,05), (F'paduxon 21).

On BenmuKOr 3HaYaja 3a TyMademe pe3yiTara yTUIlaja MPEeoNepaTUBHOT (HU3UKATHOT
TpeTMaHa Ha UCXOJI JIeUeHha je€ BpeMe Tpajama IpeorepaTuBHUX Teroda. JloOujeH je mogaTak aa
cy Terobe Ko MaiyjeHara Koju Hucy Ownm ynyheHu Ha (u3MKamHy Tepamnujy uMaie 3HaTHO

kpahe Tpajame (I'padpukon 22). OBU manujeHTH Cy y IpOCEKY UMAIIU TPajame MpeornepaTuBHUX
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teroba oko 1,5 Mecer| mpe HEro WTO Cy C€ OMJIYYMUIIM 3a omepauujy. Jlok cy manujeHTd Kojn
KOJUX je cIpoBeieH (pU3MKaIHU TPeTMaH MMalld aHaMHE3y OOJHOT CHHIpOMa Off OKO 7 Meceuu

(1,54 vs 7,04 p<0,05).

I'padpuxon 20. YTunaj npeoneparuBHe (PU3MKATHE Tepalnvje Ha perpecjy OOIHOT CHHApOMA

HAKOH TOIMHY JlaHa O]] oTiepalyje

Be3 npeon. ¢puzukanne CnpoBeaeHa mpeor.
Tepanmuje (pusukanana repanuja
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I'paduxon 21. Ytunaj npeonepatuBHe Gu3ukamHe Tepanuje Ha nHULMjaHe Bpennoctrn ODI n

npema BA ckaina 3a 601 y HO3U

80 _ r 1
H ODI npeonepaTHBHO

70 A

1 EVasleg

Bes mpeon. puinkaaHe Crp oBefeHa Ip eo1l.
Tepalmje (QH3IHKATIAHA TepaNHja

Bpegnoct ODI 1 Vasleg npeonepaTHBHO
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I'padukon 22. 3aBUCHOCT AY)XKUHE Tpajara MPeoNepaTUBHUX Teroda u MPHCYCTBa/M30CTaHKA

npeornepaTuBHe PUBHKATHE TepaIiuje

[IpeonepaTuBHa xy;kKuHa
Tpajama Teroda y Mmecenuma
O P N W b~ 01 O N 0 ©

.

be3 npeon. pusukanne repanuje CrnposeneHa npeon. pusukajana
Tepanuja

Tokom mnepuonma mnpahema, ox ykymHo 206 mnaunujenara 14 (6,79%) nauumjeHara je
peoriepucano. [Ipocewan mepuon npahema je 6mo 36,93+17,11 meceny wim HEMTO BUINE 01 3
rogure. Y CJI rpynu 12 (8,16%) marujenara je peorepucano, oa yera 9 manujenara (6,12%)
ycien pekypeHTHe auckyc xepHuje. Kox 2 mamujeHrta je 300r mOCTONEpaTHMBHOI PELUMBHOT
panukynapHor 6oja crpoBeleHa peonepanuja. Koa jeaHor manujenra je yuumbeHa aaxe3noin3a
CIIMHAJHUX KOPEHOBA yCIIe/l OKUJBHOT TKHMBA M JIOJATHA JEKOMIIPECH]ja, JOK je KO JPYror Kao
MATOJIOMIKK CYTICTPAaT HMHTPAOIEPATHBHO [IMjarHOCTUKOBaHA (opamMHHAIHAa cTeHo3a. Y MJ]
rpynu ox 59 nanujenara aBoje je peonepucano (3,38%), ox yera jenan nanmjeHt (1,69%) ycnen
peKypeHTHe AucKyc xepHuje. [Ipema ydectamoctu peonepanuje Huje 3adesekeHa CTaTUCTUYKA
moBe3aHOCT u3Mel)y MojanuTeTa OMepaTUBHOT Jieuemha U ydecTalocTH peornepanuje (p=0,218),
uako je y M/l rpynu 3Ha4ajHO HMKHM TpolieHaT peornepucanux nanujeHara (I'paduxon 23).
[Manjentn y CJl rpynu cy peonepucanu y nepuoy o 6 10 28 Meceln HaKOH MpBe olepalyje,

y IpOceKy HakoH 16,5 mecenn.
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I'paduxon 23: Yuecranoct peonepaiyje, yKyIHO U Y OJTHOCY Ha HCTIMTHBAHE TPyTIe

OO P N W B~ OO N 00 ©
1

yuecTtajnoct peonepauuje %

Yxynno 14/206 Cranpapasa MuKpoOIHCKeKTOMUja
auckexkromuja 12/147 2/59

300r Oosber yBHJa y CTOIY peolnepanuje WB AMCKA HAKOH HWHUIM]ATHOT ONEepaTHBHOT
Jeuerha TyMOalTHe TUCKYC XepHH]je Ha jeTHOM CIIMHATHOM HHUBOY, YPaJIWIA CMO PETPOCTIEKTHBHY
aHaM3y PEKypEeHTHE JMCKYC XEPHH]j€ KOJ| OTIEPUCAHMX MAallfjeHaTa TOKOM Teproja of 8 TOAnHa
u 9 mecenu. OBaj mepuoJ je o0yxBaTuo manujente onepucane y Llentpy 3a neypoxupyprujy K1
KparyjeBan on jyna mecena 2008. ronune n1o mapra mecena 2017. roaune. Ilpoceuan nepuoa
npahema je 6mo 68,731 mecenn, oMHOCHO OKO 5,75 rommHa. Kpurepwjym 3a yiiazak y OBaj
PETPOCIIEKTUBHH /IO MUCTPAKMBamba Cy OWJIM MCTH Kao 3a MpocnekTHBHH jaeo. OO0yxBaheHo je
yKynHO 545 manujeHata, of Kojux je ouno 298 (54,7%) mymkapauna u 247 (45,3%) xena
(Fpaduxon 24). CraHmapnHa JUCKEKTOMHja je y4yumeHa koa 393 mamumjenrta (72,11%), a
MUKpOJHUCKekTOMHja Kox 152 (27,8%) mnamujenra (I'paduxon 25). Tlpocedna crapoct
narujeHara je ouna 46,55+-12,7 roquna (M-46,6, )K-46,48).

Ha ocHoBy nHTpaonepaTuBHOT Hanasza ko 36,7% (200/545) nanujenara je 3a0enexena
MpoTpy3uja uB AucKa, Kox 59,3% (324/545) excrpysuja, a xom 2% (11/545) je 3abenexena

cekBectpanmja uB qucka (IC'padpukon 26).
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I'padpuxon 24. Ilonna crpykrypa onepucanux mnanujeHara yciuen JIJIX koa peTpocnekTHBHO

aHAJTM3UPAHUX MalMjeHaTa

B mywkapum
B xeHe

I'paguxon 25. I'paduuxy nprka3 yKymHor Opoja maiyjeHara 1 'y 0JHOCY Ha UCIIUTUBAHE IpyIie
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YxkynHo Crannapana MHuUKPOIUCKEKTOMUja
JTHCKEKTOMUja
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I'paduxon 26. ['paduuku nprkas yaena pa3IMInTHX CTEIICHA JeTeHepalije TUcKa y OJHOCY Ha

yKyIaH Opoj mainujeHara

I [Iporpysuja
I Excrpysuja

[l Cexsecrpamuja

On ykymHOr Opoja mamujeHata cera 8,7% (47/545) je umano oxapehenu cremnen
MPEOTIEPATHBHOT HEYPOIIOIIKOT IEPHUIIUTA.

Hajuenthu HuBO onepucane auckyc xepauje je 6uo JIS/C1 y 48,4% cnyuajeBa (264/545),
a 3atum JI4/J1S y 41,3% (225/545); (I'padpuxon 26).

VYkynan Opoj peoleprcaHux NalfjeHara y 0BOj peTPOCIEKTUBHO] TpymH je ouo 37/545,
onHOCHO 6,78%. Y CJI rpynu Opoj peomnepucanux nanujenara je 6uo 33/393 (8,39%), a y M/]
rpynu 4/152 umn 2,63% (I'paduxon 28). YV onHocy Ha cromy peormepaluje je 3abenexeHa
CTaTUCTUYKHU 3HauyajHa pasnuka (p<0,05) y xkopuct M/] rpyne. On ykynHor 6poja peonepucaHux
nanujeHara kox 22 (59,45%) mamujeHTta je mpu MpUMapHO] omeparuju Hal)eHa excTpy3uja uB

IMcKa, a kog octanux 15 (40,55%) mpotpysuja.
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I'paduxon 27. I'padmuku npuka3 cnuHaiHuX HUBOA onepucane JIJIX y onHocy Ha yKynHU 6poj

namyjeHara
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I'pajuxon 28. Yuecranoct peonepannje peTpoCHeKTHBHO MpaheHuX MaiyjeHara y oJHOCY Ha

WCIUTHBAHE TPyIe U YKynaH Opoj manujeHara

11

Yxynno 37/545 Cta. nuckexromuja 33/393 Mukpoauckexkromuja 4/152
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Peonepanuje cy Hajuenthe cripoBeieHe y IpBUX 6 Mecell HAKOH MHUITU]jaTHE OTepaIiuje
y 20/37, ogaocHo 54,05% cnyuajeBa, a y nepuoay 6-12 mecenu je peorneprcano 8/37 manujeHara
wi 21,6% (I'padukon 29).

I'paduxon 29. bpoj peonepucanux mnanyjeHaTa y OJHOCY Ha MPOTEKIO BpPeME OJI MpUMapHe

onepanuje JIAX
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Hajuemthu pazyior peoneparyje je Omima peKypeHTHa TUCKYC XepHHUja y 67,56% (25/37)
cinydajeBa. Kox 18,91% (7/37) nanmjenara je kao pasior peornepaiuje HaBeleHa moTpeda 3a
JOJJATHOM JEKOMIIPECHjOM YCIlel LIEHTpallHe WM JlaTepanHe creHo3e. OXXUIBHO MepHIypaHO
TKHBO j€ Kao IATOJIONIKH CYICTpar uaeHTudukoBaHo kox 4 (10,81%) mammjeHrta, a jedaH
narujent (2,7%) je peoneprcan yciea IMCKyc xepuuje Ha apyrom HuBoy (I'padukon 30).

Hajuemthe peonepucan cnmuanuu Huo je 6uo JIS/C1 y 70,2% (26/37) cnyuajeBa, a
3atum JI4/J15 29,8% (11/37). JlBa mamujeHta cy pepeornepucaHa, a KoJ o00a je MHHULHMjAIHO

MpUMEEHA CTaHIap/IHA TUCKEKTOMHU]a.
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I'paduxon 30. YuecranocT BpcTe NaTooryje Koja je 3axTeBaia peornepanujy

B PexypeHTHA JUCKYC XepHHja BH CreHo3a

OKHIbHO TKHBO = JIpyru HUBO Je3Hje
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5. IMCKYCHJA

OCHOBHM LIMJb HAIIEI UCTpPaKMBama je OMO Ja ce youye pasiuke y (QyHKIHOHAIHOM

HUCXOAY JICUCHAa HAKOH CIPOBCICHA JiBa pa3IMYUTa MOJAIMTCTA XUPYPIIKOT JICUCHA JIYM62UIHC

JIMCKYC XEpHH]€, Ka0 U YTHUIIA] APYTHX BaprjaldiIu 3a KOje MOCTOje KOHTPAIUKTOPHU JIUTEPATYPHH

nonauu. Crynuja je Takohe mmana 3a UWJb Ja YTBPAU Ja JIK M300p MOJAIUTETa XUPYPUIKOT

JieUeHha YyTHYe Ha CTOMY peXepHHjallfje MHTepBEpPTEOpaTHOT TUCKA, OJHOCHO Ha MOTpedy 3a

peorieparyjomM.

IIlect o neBeT MOCTaBJbEHUX pagHUX XHUIIOTE3a HAa IMOYCTKY CTy,Z[I/Ije Cy CC UCIIOCTAaBHIIC

Kao Ta4YHC:

n300p XUPYPUIKOT MOJAIUTETA JICUCHa j¢ IMOBE3aH ca JY)XHHOM Tpajama
XOCTUTANM3AIMje - MHUKPOJMCKEKTOMHja je yApykeHa ca kpahowm
XOCTIUTATU3AIH)jOM

n300p XHUPYPIIKOT MOJAIHUTETa Jiedemha je IOBEe3aH ca BPEMEHOM Tpajama
orepaiyje — 3a MUKPOJIUCKEKTOMH]Y j€ MOTPeOHO BHIIIE BPEMEHA,;

YUYECTaJIOCT peorepalyje je moBe3aHa ca MOJAIMTETOM ONIEPAaTHBHOT Jieuerkha - y
KOPHCT MUKPOJIUCKEKTOMH]E, Tj. Mama je y4ecTalloCT peorepalyje HakoH M/[
(GYHKIIMOHATHU UCXOJ] JIeueha U peAyKilhja OOTHOT CHHIPOMA CY MOBE3aHH ca
y’)KHHOM Tpajama MpeonepaTuBHUX Teroda — kpahe Tpajame npeonepaTuBHUX
Tero0a JOBOJIM /IO MOBOJHHU]ET UCXO0/1a JICUCHha

(GYHKIIMOHATHHU UCXOJ Jieueha U peayKiidja OOTHOT CHHApOMA Cy MOBE3aHU ca
MIPEONEPATUBHUM TMPUCYCTBOM/OJICYCTBOM (PU3UKATHOT TPETMaHa — OACYCTBO
NPEOTePaTUBHOT  (U3UKATHOT TpPETMaHa JIOBOJAM KOJ OBE IMOMYyJaluje
naryjeHara Jo TOBOBHH]ET KPajihEer UCX0/1a JieUemha

3a2/I0BOJHCTBO TAI[Mj€HTa ONEPATUBHUM JICUCHEM j& TIOBE3aHO Ca MOJAIUTETOM

OIICPATUBHOT JICYCH:A — Y KOPUCT MI/IKpOIlI/ICKCKTOMI/IjC

Wnak kJpydyHe XUIIOTE3€ MpeMa Kojuma cy (YHKIMOHAIIHU HUCXOJ Jieuema U peayKIiuja

OoJIHOT CHHJpOMaA IMOBC3aHU Ca I/I360pOM XUPYPUIKE METOAC CC UCIIOCTABUJIA KA0 HETAYHA. Beza

u3Mel)y CHMHAIHOT HUBOA JUCKYC XEpHHje M (YHKIHMOHATHOI HCXOJa Jieuermha U PeryKIHje

O0JHOT CUHJIpOMa Takol)e HHje yCTaHOBJbEHA.
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5.1. ©YHKIIMOHAJIHU UCXO/] JIEYHEA 1 PEAYKIIUJA BOJIHOI' CUH/IPOMA

Hama panna xunote3a ga he MUKpPOJUCKEKTOMHja AOBECTH /0 0OJber (yHKIHOHATHOT
OMopaBKa je Omiia 3aCHOBaHA Ha YHMILEHUIM Ja MUKPOAMCKEKTOMHja 3aXTE€Ba Mamy TpayMy
Mumnha, KOITaHUX M JUTAaMEHTapHHUX JelioBa KUYMEHOr cTyba, Kao u 300r OoJbe BU3YENIHE
KOHTpOJIC TOKOM JCKOMIIpeCHje ChuHamHuX kopenoBa [18, 19, 24, 69]. Hacympor Hamem
OuUeKMBamWYy TMoKazano ce aa cy nanujenta CJ| u M/l rpyma, Ha ocHOBY pe3yntata ODI ckopa
UMaJIi BPJIO CIMYaH (YHKIMOHAJIHUA ONOPaBaK HAKOH orepaTHBHOT Jieuewma (p>0,05). Ykommko
CBaKy TpyIly IOCMAaTpaMoO HE3aBHCHO, 00e Tpyme Cy IMOoKa3aje KIMHWUYKA M CTaTUCTHYKH
3HauYajHy perpecujy Tteroda mpema BpeAHOCTHUMA peayKiuje OomHOr cuHapoMa (00N y HO3U U
nehuMa), a Ha OCHOBY BH3YyEJHO-aHAJOTHE CKaje 3a 00JI, Ka0 W MpeMa PEayKIHjU CPeambe
Bpeanoctu ODI ckopa. Takohe y 06e rpyrie 3a10BOJbCTBO OITOPABKOM HAKOH OIeparmje je Omio
Brucoko. Y CJI rpynu cpenma Bpennoct PSI je uznocuna 1,54, a y M/] rpynu je 6mna 1,32 mro
roBopu Ja Ou ce Benvka BehuHa manujeHaTa MOHOBO OJJYyYWIIa 32 ONEPATUBHO JICUCHE U /1A je
orepaija UCIyHUJa HUXOBa odyekuBama. CBera 5 ox 206 manujeHara ce He OU TOHOBO
onyuunsio 3a onepanujy (PSI=3), 1j. 2,42%.

OBHu pe3ynTaTu Cy Yy Kopenaiuju ca OpOojJHUM CTyAujaMa Koje Cy ce OaBuiie MCXO0JIOM
ornepatuBHOr Jieuewa JIJIX 1 Koje nonase 10 3akibydka Ja je UcxoJ nobap WM ojuin4aH y 75-
100% cnyuajeBa, HE3aBHCHO OJ NpHMEHEHe Xupypiuke Merone [69-71]. Ilpema Hamum
MPETXOAHUM pe3yaTatuma [72], 0JHOCHO HCTpaXkuBamy Koje je oOyxBaTwiio 167 mnamnujeHata
JeIMHa 3Ha4yajHa pa3iiiKa y OMOpPAaBKY HAKOH ONEpPATHUBHOTI JieUeHa je Ouia penyKiuja Cpeame
BpenHocTH O6osia y Ho3u npema BAC u To y kopuct M/] rpyme (5,4 vs 6,3). Ha 206 nanujenara
OBa pasiMKa Huje 3alenexeHa. JenuHa 3a0enexeHa CTaTUCTUUKK 3HAa4ajHa pa3iuka uzMel)y ase
rpyne Ha yBehaHoM Opojy mamujeHara, y OJHOCY Ha NPETXOAHY cepHjy, je Omia cpelama
Bpennoct ODI ckopa HakoH ToauHy jgaHa mpahema y kopuct MJI rpyme. Mehyrtum m oBa
pasnMkKa HHUj€ peJIeBaHTHA 3a NPOILEHY (YHKIIMOHAIHOT HCXO0/a JIeuema jep peayKiuja
BpenHocTtd ODI ckopa HaKOH TOAMHY J1aHa HUje MOKa3ajla CTAaTUCTUYKH 3HAYajHy pasziUKy Kajaa
ce Mopejie ABE UCIIUTHUBAHE TPyIIe.

Tpu mecena HakoH omeparnuje nanujeaTn M]I rpyre cy umamm Hmwku ODI ckop 3a 2%
(C-24,30, M1-22,39), anu cy o0e Tpyre uMmalie BpJo CIWYHY PEAYKIH]Y CPEIbe BPEIHOCTH

ODI ckopa, Taunuje 0,8% je 6una Buma y M/] rpynu. Hakon ronuny nana npahema cpezma
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Bpeanoct ODI ckopa u nase mokasyje BuIIM TpeHa naaa y M/ rpynu (3a 2,5%), anu u game
HH]j€ TMOCTOjaJyla CTAaTUCTUYKK 3Ha4ajHa pasziuka y peayknuju BpeaHoctu ODI ckopa, Tj. HHje
om0 jacHe pasiuke y (PyHKIMOHAIHOM OIOpPaBKY MalldjeHaTa HAKOH omepanuje usmelhy ase
rpyre.

Ham pesynrar Be3aH 3a (pynknuonannu omnopaBak HakoH MJ[ u CJI je moTBpheH u of
BehiHe paHHje cupoBeaeHHX cTyauja [22-24, 73, 74], xoje cy Takohe 3aKkiby4mje Ja HAKOH
CTaHJApAHE W MHKPOAMCKEKTOMHj€ HEMa 3HayajHEe pa3luKe y (DYHKIMOHAIHOM OIOPABKY
nanujenata. CBe HUTHPaHE CTyaHje Cy c€ KOPUCTHIIE PA3IIMYUTUM UHCTPYMEHTHMA MPOIICHE, Tj.
pa3IUYUTHM BpcTaMa ynuTHUKa [24, 73, 75], a 3ajeqHUYKO je OUII0 3a TOTOBO CBE 1a y 00e rpyre
rocMarpaHe IojeIMHAYHO MOCTOjU 3HavyajHa peayKiuja 6oma y HO3U U Jiehuma, Kao U oJJIMYaH
(YHKITMOHATTHY OIIOPaBaK, ajii 0€3 3HaYajHUX CTATHCTHUYKUX pa3yinka. Takohe mojenuHe cTyauje
y HEKHM cerMeHTHMa (haBOPH3Yjy jellaH O MOJAIHMTETA JICUeHha, ald Cy Pe3yITaTH TeHEPATHO
xeteporeHu. HaBenene cTynuje cy MMajie ¥ MaHe Kao HITO Cy: jeflaH XHPYypr je 00aBHO CBe
orepalje y MpruKazaHoj cepuju InaiujeHara, Xupypr Huje umMao cioboay y ogabupy Xupypike
Metojie Beh je yHanpen oapeheHa o1 cTpaHe UCTpakuBava, MaJId Opoj maryjeHara.

Kana je y nuramy OOJIHM CHHAPOM, CTaTUCTHUKM 3HAauajHa peayKuuja Oojia y HO3U U
nehuma npema BAC Huje 3a0enexena ykomuko nopeaumo CJI u MJI rpyny, Majaa je U HaKoH
Tpeher Mecema o omepaiyje M HakOH roauHy JaHa y MJI rpynu mocrtojao O0JbM TpeH[
oropaBka OosHOT cuHIpoma. bosbu TpeHn omopaBka OosHoOr cuHAapoma y MJI rpymm ce mpe
CBera OJHOCHM Ha 0O0JI y HO3H, JOK je peaykiuja Oona y jehuma Ouia rotroBo ucTa y JABE
MIOCTONIEpaTUBHE BpEMEHCKE Tauke. Benuku 0poj MpeTXoqHUX CTyAMja je MpoLeHy 0oja y HO3H
HAKOH oIlepaliyje yriIaBHOM OIMCHO KapakTepHcaia U IpeMa buMa HHUje OMII0 3HauajHe pa3iivke
y penykuuju OomHOr cuHApoma. Hekonmko ckopammux ctyauja koje nopene CII u M
YKJbYUYjy y HpPOLEHY YCIEUIHOCTHU Jiedemha U KBAaHTU(HUKOBAHY PEIyKIH]y OOIHOT CHHApPOMA.
Jenna on cryauja u3 2010. roguHe HaBOM Ja je 601 y JOWmEM ey Jieha y 3HauajHO Mam0j MEepH
NPUCYTaH HAKOH MUKPOJUCKEKTOMH]jE Y OHOCY Ha CTaHJIapAHY JUCKEKTOMU]jy [76].

Hako yriaBHOM MuHUManaH, oiapeheHu cremneH Oona y nomem neny Jjeha je HakoH
TOJIMHY JIaHa O] oTiepaluje npujaBmwio dak 195 mamujenara wm 95%. Ca apyre ctpaHe U ajbe
npucyTaH 00J1 y HO3U HaKOH FOJIMHY JlaHa 01 YUMIbEHE orepalyje je nmpujaBwio 169 manujenTa,
onHocHo 81%. Jlako je youJbHMBO Ja HaKOH TOJIMHY JlaHa O] omepaivje y Behoj mMepu 3aocraje

6on y nomem neny neha y nmopehemy ca 6omom y Ho3u. CmaTpa ce Ja MEep3UCTEHTHU OO y
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JIOWmeM Jieny Jeha y Benukoj MepHu yThue M Ha (YHKIIMOHAIHU MCXOJ Jieuema. [Ipema Hammm
pe3yaTatuMma TalijeHTH KOjU Cy HaKOH roauHy jaaHa uManu npema BAC Oon y momem neny
nehy on 0 mo 1 umanm cy u Huxke mpoceuHe BpemHoctu ODI, Tj. 605pu omopaBak, anu 0e3
3Ha4YajHEe CTATUCTHYKEe paziuke. [IpeMa MpOCHEeKTUBHO] CTYAMjU KOja jé TOKOM 2 TOJUHE
npaTuiIa MPUCYCTBO 0oJia y A0WmeM Jeny Jieha HakoH xupypuikor jederma JIJIX 6o je Ha kpajy
apyre roauHe Koj 26% manujeHara jaud Hero HakoH 3 mecera ox omnepanuje [77]. Kao y3pouun
OBOME O3HA4YEHHU Cy JyropoyHa JereHepanuja AUCKa W TyOMTaK BHCHHE MB MPOCTOpA HAKOH
TMCKEKTOMH]je, IITO MOTOM JOBOJM JIO I0jaBe MEXaHWYKOr 0oja y aomeM faeny jeha. Y3pok
MEXaHMYKOr 0OJla Cy CerMeHTHa [ereHepandja W HecTaOmiIHOCT, Hajuyenthe ympyxeHe [78].
[Ipema peTpocmekTHBHOM ey HUcTe cTyAuje koju je oOyxBatuo 21180 manmjenara (mperien
muTepatype) 001 y nomeM ey Jieha je u gasbe npucyraH kox 15-25% manujenata HaKOH JBE
TOJWHE O] omnepanuje, a 4ak 9% manujeHata HaKOH Pa3IMYUTOr TEepUOojJia 3aXTeBa OIeparvje
¢by3uje TyMOaTHOT cerMeHTa KuuMeHor ctyoa. CBH OBH JIOJIATHH MTPOOJIEMH Y TOCTOIIEPATUBHOM
MEPUOJTY JOBOJIC U JIO 3HAYajHO BUIIUX (DMHAHCHU]CKUX TPOIIKOBA.

O 3a/10BOJBCTBY CIIPOBEJCHUM OIEPATUBHHUM JICUCHEM TAIMjCHTH CY CE HAaKOH JIBE
TOJIMHE OJ OTepallije U3jallmbaBald U MyTeM WHeKca 3a710BoJbeTBa marujenta (PSI, range 1-4)
ITocmaTpajyhu oBaj mapamerap, KOjU Hako HMMa Mame 3HAuajHy BPEAHOCT Yy OJHOCY Ha
penykuujy 6onHor cunapoma u ODI ckopa, 100U CMO AYTOpOYHHUU YBUA Y (QYHKIIMOHAITHU
onopasak nanujenta. [Ipema Bpeanoctuma PSI 3a0enexeHa je cTaTUCTUUKY 3Ha4YajHa pa3ivka y
Cy0jJeKTUBHOM JI0’KHMBJbajy omopaBka y kopuct MJI rpyme (1,32 vs 1,54). I'enepanno u npema
JIpYyTUM ayTopuMa, MalMjeHTH Cy Yy BEJIUKOj BeNMHM 33J0BOJHHU pe3yiATaTHMa OMNEepaTHBHOT
nedersa. OHO IITO HAIIM YIUTHUIN HUCY CaJp)Kalu, a ITO HOojequHu aytopu [79] uctuuy kao
3HayajaH pas3jior He3aJ0BOJbCTBA MallMjeHaTa IeJIMM TOKOM JIeUeHmha j€ HEAOBOJbHO NPYKambe
nH(popMalldja MalujeHTy OJ CTpaHe JieKapa O TOKY, MOryhuM KOMIUIMKalijama ¥ HCXOAUMa
Jeuema.

[Tpema nony y Hamioj cTyauju je 6usa Beha 3acTyNJbeHOCT MYyIKapala y OJHOCY Ha KeHe
(M-113, 7K-93). Ykoauko mopenuMo MCXOJl JieUuemha MpeMa Moy, Ha OCHOBY HAIlIUX pe3yJiTara
HHUje OMIIO CTATHCTHUYKKM OWTHE pasjivKe y KpajibeM ucxonay jeuewy (p>0,05). Hamm pesynratu
Cy y KOpelanuju ca BehHOM JpYyTrux ayTopa, Hako ce Mory Hahu u pe3yTaTH Ja je >KCHCKHU T0J
MOBE3aH ca JIOIIMjUM KpajibuM ucxoaoMm Jedema [71]. ITopex tora Peul u capamuuim cy

3aKJbYUYHIIM 4 )KEHE UMajy U CTIOpHUjy AMHAMHKY OTIOpaBKa HaKoH Jauckekromuje [80].
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Kana ce pasmarpa crapocHa CTpyKTypa MalujeHaTa KOju cy OWIM YKJbYYCHU y HaIly
CTYyZIH]y, MMPOCEYHA CTAapOCT je OWmiia jako CIMYHA y OJHOCY Ha ucnutuBane rpyne (CJ[-47,87,
MJ1-45,07), kao u npema moxy namnujeHara (M-47,65, K-46,35). Kaga cMo mocMarpaiu Ucxos
JIeUeHa KOJI MalyjeHara cTapujux ol 65 roguHa y OJHOCY Ha ocTaje, AOUUIA CMO JIO 3aKJbydKa
Ja ce pe3yaTaTtu Jedema O0utHo He pasnmmkyjy (ODI u peaykiuja ODI (p>0,05)) y ogHocy Ha
nanujeHre miale o 65 romuHa. CnuuHu pe3yiraT ¢y nmoTBpheru u ox crpane Rothoerl-a u
capannuka [81]. Mako y Hamioj cTyauju HUje OWIIO MalijeHara Koju ¢y crapuju oa 80 roamHa,
pe3yNTaTi TOjeIUHUX ayTopa IMOKa3yjy Ja je JyMOanHa TUCKEKTOMH]ja M3y3eTHO edukacHa
MeTojia nedewma (y 89% cirydajeBa) MpoJIOHTHPaHe UCXUjalITHje Y3POKOBAHE JUCKYC XEPHHUjOM U
Ko manujeHara crapujux ox 80 roamHa [82]. Kao jemmHa cTaTMCTHYKa 3HAYajHA pasiidKka y
KIIMHAYKOM TOKY M HCXOJy JIeU€Hha Yy OBOj CTapOCHOj TPYIHU je 3a0elie)KeHO Jy)KE BpeMe

XOCIUTAHM3AIIN]€ Y OJHOCY Ha Mial)e manujenre.

5.2. BPEME TPAJAILA OIIEPALIMJE U JIYKNHA XOCIIMTAJIM3ALINIE

VY Hamoj cryauju ymotrpeba MHUKpPOCKONA j€ 3HAauajHO yTUIlAJla Ha BpEME Tpajama
olepaluje y CMUCIy NMpoayXeTka ucre. TauHuje, IPOCEYHO BpeMe KOje je MalujeHT MPOBEO Y
OIIITOj aHECTE3UjU TOKOM MMKPOJUCKEKTOMH]je je Omio 3a oko 47 MHUHYyTa JIy’Ke O]l BpeMeHa
TokoM cranaapaHe auckekromuje (CHA-89mun, M/I-135,83mun). [logaum apyrux ayropa Koju
nopejie BpeMe Tpajama omnepanuje usmehy CJ1 u M1 cy Bapujadbunnau [22, 24]. Hamu pesynratu
Cy carjlaCHM HWIaK ca BehuHOM CTy/auja, KOje TBpJAE Jla CTaHJAapHa JUCKEKTOMH]a 3aXTEBa Mambe
BpeMeHa [74-76]. Nnak peTku ayropu qoiase 70 3ak/bydka qa ynorpeba Mukpockomna ckpahyje
BpeMe Tpajama onepanuje. PazmaTtpame BpeMeHa Tpajama olepaluje je 3HauajHO ca aclekTa
ryOuTKa KpBU M MHTpaolepaTHUBHUX HH(peknuja. JenHa oA MpPeJHOCTH MUKPOAUCKEKTOMUjE
npeMa HEeKUM CTyJHjama je CTATUCTUYKH 3Ha4ajHO Mamu T'yOMTaKk KpBH TOKOM omeparuje [24,
83]. Taj noxarak je ouekuBaH MMajyhu y BUAy Mamy WHIM3HjY KOXKE U (aciuje, IOCIeAnIHY
Mamy TpayMmy TKHBa U e(UKaCHH]Y XeMocTasy 300r O0osbe BU3yanusanuje. Takohe ryOuTak KpBu
j€ IUPEKTHO MPOIOPIIMOHANIAaH TY>KUHH Tpajarba omneparyje Koja je YeCTO 3aBUCHA O] BEIITUHE
orepaTopa, a He off u3bopa omepatuBHe MeToje. Hama cTyauja U3 TEXHUYKUX pas3jiora HUje

UCIHUTHBAJA OBaj MapaMmerap, ajd Takole cMaTpaMo Ja TOKOM OWJIO KOje O] JBE METOoJe He
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JI0J1a3H JI0 TYOMTKA 3Ha4YajHEe KOJIMYMHE KPBU KOja MOXKE YTHIIATH Ha XEMOJAMHAMCKY CTaOMITHOCT
MalMjeHTa, Te CTOra He MOKe HM UMATH 3HavyajaH yTUIlaj Ha u300p meroze. CBe cTyauje cy umak
carjacHe Ja TOKOM MHKpPOJMCKEKTOMHjE J10Jla3u O T'yOMTKa Marme KOJUYMHE KPBH, a MeTa
ananmza u3 2010. rogune, koja je ykipyumna 1109 manujenara (M/1-654, C/1-455), je Takohe TO
notBpauia [74].

Kana ce pagu o my>xuHHM XOocHUTaIu3allyje, Hallla CTy/IMja je MoKasana pasyuky u3mely
JIBE Tpymne y KOPUCT MHUKPOJUCKEKTOMHje. Y Halloj MOMyJIalWju ManujeHara, HakoH MJI
XocmuTanu3anuja je omna kpaha 3a oko jeman naH y mpoceky. Iloctoje cryamje xoje Takohe y
TOM cMHUCITY (haBOpH3Yjy MUKpoauckekTomujy [75, 83, 84], ma 4yak u koje TBpIe na je JAyKUHA
xocnuTanuzanuje Hakon MJI ckopo mymio kpaha, 3,7 mana Hacynpot 7,1 man maxon CJI [85].
Anu moctoje ¥ pajoBU MpeMa KojuMa HeMa pas3lIiKe y AY)KWHU XOCHHTalIH3anuje u3Mehy aBe
nocMatpane rpyne [24, 86]. OBe pasiuke ce MOTy W CMAaTpaTd 3aBUCHHM OJ HEKHX JIPYTHX
HEMEIUIIMHCKUX (PaKTOpa, Kao MITO Cy 3JPAaBCTBCHA IMOJUTHKA U CHUCTEM OCUTYpama Y JaToj
apxasu [24, 73]. Tako y CjenumauM AMepuukum JIp)kaBama v IpyruM pa3BHjeHUM 3eMJbaMa y
JCICHUj KOja je 3a HaMa IOCTOjH TPEHJ Ja je TUCKEKTOMHja TeHEepaTHO jeIHOJIHECBHA
XUpypruja.

Hamr pe3ynraT, nako odekuBaH, cMaTpaMo Ja HUje MOCIeANla Malbe TpayMe TKHBa KO
MJI, Beh ma y3pok siexu y Behem OpojeM mepuonepaTUBHUX KOMIUIMKIIMjAa KOJ| HalMjeHaTa
neuennx nmomohy CJI. [TomeHyTe KOMIUIMKaIMje, TIpe CBETa WHTpAOIIepaTUBa JIMKBOPEja, Cy 3a

JTUPEKTHY MOCTEANIY UMaJle TIPOJIOHTHPAHY YIOTpeOy aHTUOMOTHUKA U OTICEPBaIIN]y.

5.3. BPEME [IOBPATKA PEJIOBHUM XXMUBOTHUM AKTMBHOCTUMA U
[TOCTOIIEPATUBHA YIIOTPEFA AHAJITETUKA

Kako je Benmuku Opoj manMjeHaTa yKJbyYEHHMX Yy Hally CTYIH]y OMJIO HE3alOCIEHO U3
pasnmuuuTUX pasiora (qomahwuile, MEH3NOHEPH, CTYICHTH ), Ka0 U 00jeKTHBHE MarmbKaBOCTH HAIIET
COLIMJJTHOT ¥ 3]JpaBCTBEHOI CUCTEMa, HHje Onio Moryhe aJjlekBaTHO MPOIIEHUTH BpeMe MoBpaTKa
Ha 10CA0 HAaKOH CIPOBEJEHOI OINEPAaTHUBHOI JIeUeHa. 3aTO Cy Ce MallMjeHTH H3jalllbaBalld O
BpEMEHY MTOBpPATKa PEOBHUM KUBOTHUM aKTMBHOCTHMA, Ka0 aHAJOTHOM MHIUKATOPY TMHAMUKE

omnopaBka HakoH omepanuje. M3amehy CJ] u M/l rpyne mpema HamuM pe3yiaTaTiMa Huje Ouiio
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CTATUCTHYKM 3HAYajHE pa3IMKe M0 MUTalky BpPEMEHa IOBpaTka YOOMYajeHHM IKHBOTHHM
aktuBHOCcTHMa. O0€ Tpyne nmanyjeHara cy npvjaBuie IpHIMIHO AyT nepuos (oko 60 maHa), mTo
ce o0jalmana MoaAyAapameM ca TEPMUHOM 3aBpIIETKA MOCTONEPATUBHE (DU3MKAITHE Tepanuje y
pexXabUINTAMOHUM IIEHTPUMA.

Kox Heszamociienux ocoba, momahuiia u CTy[eHaTa je 3amaXeH TpeH/ Opker moBpaTka
CBOJUM paJIHUM O0aBe3ama y OJHOCY Ha CTAJIHO 3aIllOCiieHe MAlMjeHTe, MITO ce Takohe Moxke
00jacHUTH MaHaMa HaIIer COIMjaJTHOI CHUCTEMa U JKEJhOM 3a CTHIAEkEM JIMYHE JOOUTH
(mponmyxeHo OoloBame, MpeBpeMeHa IMeH3uja uta). M apyru ayropu wmctudy OpojHe
HeMeauIUIMHCKe (hakTope HakoH omepanuje JIJIX koju nMajy yTuilaj Ha BpeMe MOBpaTka Ha
nocao [87]. Kao Hajuemrhu pas3iio3u KOju MPOJOHTHPAjy MOBpATaK HAa PagHO MECTO CE UCTHYY
3aJJ0BOJbCTBO/HE33I0BOJBCTBO PAJHUM MECTOM U JKeJba 3a IPEBPEMEHOM HHBAINICKOM
nersujom [88]. Mnak HEKOJIMKO CTyAMja Koje Cy MCHUTHBAJIC BpeMe MOBpaTKa MalldjeHTa Ha
pamHo Mecto u Bpahamke HOpPMQJHUM JKMBOTHUM aKTHBHOCTHMA JIajy  IPEIHOCT
mupkoauckekromuju [19, 83, 84]. K. Tireyen [74] y cBom paay u3 2003 roauHe Haiasu 1a
MOJIAJINTET ONEPATHBHOT JieYeha MMa BeOMa BEJMKM YTHIQ) Ha BpeMe IMOBpaTKa Ha PagHO
Mecto. [IpeMa memMy manujeHTH ce HaKOH MHKPOJIMCKEKTOMH]e Bpahajy Ha paHO MECTO y POKY
on 4 Henemme y 85% ciyuajeBa, JIOK C€ HAKOH CTaHAApJHE MHKPOAMCKEKTOMMje Bpahajy Ha
pasHO MECTO y MCTOM BPEMEHCKOM OKBUDPY y 58% ciyuajeBa. OBU pe3ynTaTu cy oOjallmbeHu
3HATHO MamOM TpayMOM TKHBa. ANl M OBe pe3yaTaTe Tpeda y3eTH ca pe3epBOM 300T
Pa3MMYUTHX 3aKOHA O pajy IHUPOM CBETa.

[IpaheweM mnocronepaTMBHE YyHOTpeOe aHAJIreTHKa 3aK/bydlJId CMO Jla HAaKOH
MHUKPOJMCKEKTOMHje TMalUjeHTH 3HadajHO Kpahe kopucre aHanretuke. Ilpema Hammwm
pesynaratuma marujentd MJI rpyme cy y mpoceky 4,5 mana kpahe umanu motpedy 3a
aHanre3ujoMm y ogHocy Ha narujente CJ[ rpymne. YV nurepatypu ce Mory Hahu cTaBoBH Aa u3Mel)y
CH u M/] Hema paziuke y moTpeOH 3a aHalreTuimMa rnocrornepatuBHo [86]. Mnak Behu Opoj
ayTopa HaBOJM Ja MUKPOJUCKEKTOMHja 3axTeBa Kpahy mocromnepaTtuBHy ynorpely aHaJIreTHKa
[74]. penu3suujy nporeny je mana KuHecKa rpyma aytopa [76] ma oxo 15% marnujeHara HakKOH
M]] 3axteBa ynoTpeOy aHalNTeTHKA JBa IyTa JHEBHO y MEPHOIY M3Mel)y MpBOT U JABAHAECTOT

MOCTOTIEPATUBHOT J1aHa, JIOK je Taj npoueHatr y CJI rpynu yak 45%.
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5.4. AY)KMHA TPAJAILA TEI'OBA TIPEOIIEPATHUBHO

ITpema pesynratima Hekosnko aytopa [89, 90] myxe Tpajame mpeornepaTHBHHX Teroda
JIOBOJIM IO JIOIIWjEeT KIMHUYKOT UCX0/Ia, TAKO J1a CMO y Hally CTYIHU]y YKJbYUMUIH U Taj (hakTop,
Tj. HBETOB YTHIIA] HA Kpajlbu UCXOJl Jieuewa. Pa3maTpame OBe MPOMEHJBHBE IOCTaje MOCEOHO
WHTEpPECaHTaH MPOOJeM Hamer 3APaBCTBEHOT CHCTEMa aKoO C€ MMa y BUAY Ja KOH3EPBATUBHO
Jeuemhe W HEeypopaaHoomKa Bepu(uKanuja XUPYPIIKOT CYICTpaTa 4YecTo MPEeAyro Tpaje y
HAIll0] CBaKOJHEBHO] KIMHUYKO] Tpakch. Pa3io3n 3a TO Cy HEIOCTYIMHOCT aJeKBaTHE
3MIPaBCTBEHE 3AIITUTE Ha TOjEJAMHUM IMOAPYYjUMa, AYTre JHCTE YeKamba 3a HEYpPOPaIHOJIOIIKE
nperyiefic M ymnyhuBame IalyjeHaTa Ha HEaJCKBAaTHE pAJHMOJIONIKE TNperiene 3a CHUHAIHY
natonorujy. Hemocrojame HaIMOHATHOT MPOTOKOJIA 32 JICYCHE JIETCHEPATUBHUX OOJECTH
KHYMEHOT cTy0a, Kao W HEIOBOJbHA HMH(DOPMHCAHOCT JIeKapa y NPHUMApHO] M CEKYHIApHO]
3/IpaBCTBEHO] 3allITUTH O MoryhHOCTMMa Jieyema AYrOTpajHUX JTyMOOMCXUjaNTMYHUX Teroda
Takolhe TOBOIM /IO KaCHHjeT OTKPHBamba ONEPAOITHOT ITATOJIONIKOT CYIICTpaTa.

JyxuHa Tpajama Teroda MpeorepaTUBHO ce MOKa3ala Kao OWTaH (GakTop 3a Kpajmu
UCXOJ JIeuewa U y Hamioj ctynuju. [lanujenT koju cy Terode npeonepaTuBHO UMau Ayxe of 4
Mecela Cy UMalii U ciabuje ckopose onopaBka HakoH omnepaiuje (ODI, BAC). Cnuuno Hamum
3anakambuMa U JApYrd ayTopu M3HOCE MoJaTKe KOjU yKasyjy Aa Kpahe mpeonepaTHBHO Tpajame
Teroba, moceOHO mpuUcycTBa Ooia y Ho3u kpahe on 4 mecema, 1oBoau 10 OOJBUX pe3yiTara
orepaTHBHOT Jieuewa. [lannjenTu koa Kojux Terode Tpajy ayxe of 8 Meceu umajy 3HaTHO Behy
IIAHCY 3a HEMmoBOJbaH Hcxon Jyieuerba [91]. JlyxuHa Tpajama Teroba je ca apyre CTpaHe Y
JMPEKTHO] BE3M ca CTENEHOM XEepHHUjaluje MHTepBepTeOpanHor aucka. [lanujeHTn koju uMajy
MPOTPY3U]y IUCKAa UMajy M Jy’Ke Tpajame Teroda, a caMUM THM U JIOIIHWJU MCXOJ Jieuemha Ha
ocaoBy ODI ckopa [92]. [amujentn ca eKCTpy3WjoM aMcCKa nMajy W Kpahe Tpajame Terooa,
OJTHOCHO KOJI OBUX TallMjeHaTa ce HEeypOXUPYp3H paHHuje OIIYydyjy 3a ONEepaTHBHO JeUueH-e.
Takohe, mogauu u3 auTEpaTrype roBope Ja ce MalujeHTH KOJA KOjuX Cy MpeonepaTHBHE Teroode
Tpajane kpahe ox 6 mecenu Opxe Bpahajy Ha pagHO MECTO M 3HATHO pehe 3axTeBajy mpoMeHy
pagHOr MecTa y JIakIle pagHo MecTo 1o noBparky Ha nocao [93]. Hajsehu Opoj marujenara koju
ce HHMKaJa HUCY BpaTHJIM Ha UCTH 110CA0 Tpe OIepalyje cy UMal Terooe Iy e of FoJuHy JaHa.
Jly)xuHa Tpajama Tero6a u OojoBama ce IOKa3ajla W Kao jenaH oA OuTHUX ¢akTopa 3a

3aJI0BOJbCTBO MAllMj€HTa OINEpaTHUBHUM JieuewmeM. llanujeHTn KoJ KOjux cy MpeornepaTuBHE

83



terobe Tpajane kpahe ox nBa mecena cy y 80% Ouiu 3aJ0BOJbHU OIEpAIjoM, a MAlUjeHTH ca
Terobama mpeko 2 mecera y camo 50% ciydajesa [94, 95].

CeoOyxBaTHu mpernen jureparype u3 2014. romuHe koju ce 0aBHO KOpENAIHjoM
Iy’KMHE Tpajama MpeornepaTHBHUX Teroba M Mcxoaa omepaTuBHOr Jeuewa JIJIX je moneo
3aKkJbydak jaa je kpahe Tpajame Teroba y Kopeianuju ca 60JbMM HCX0J0M Jeuema [96]. HMcro
UCTPAXHMBAKE j€ JOIUIO M 10 3aK/bydKa Jla je Y aHAIM3MPAHUM CTyAHjaMa HCYBUINIE IIUPOK
BpEMEHCKHU OKBHUp (2-12 mecenn) moja KojuM ce mojapaszymeBa Kpahe Tpajame Teroda, anu u aa
BehnHa cryauja mog kpahum TpajameM cmatpa 6 Mecery.

Kako pesynratu Behune crymuja, ykibydyjyhu v Hamy, 3akibydyjy Aa kpahe Tpajame
IpeoIepaTUBHUX Teroda J0BOAM 0 OOJbEr Kpajier Mcxona orepaTtuBHOT Jyiedema JIJAX, oBu
pesyaratu Hamehy u motpeOy 3a jom OospoM capagmoM m3Mmel)y Heyposora, ¢usmjatapa u
Heypoxupypra y Oynyhnoctu. Takole oBu pesynraT OM MOIJIM J1a OJAKIIAjy TOCTAaBIbAE
UHIUKanMja 3a omepatuBHO Jsedeme JIJIX. Kama ce y pasmartpame uaeaqHOr TajMHHTa
onepaTtuBHOTr Jederwa JIJIX ox mouerka Teroda ykibyde W aHalM3a TPOUIKOBA U e(HKACHOCTH
neuerba (Cost-effectiveness) rpyma ayropa uz Kimmsnenga (CAJ]) je nomnuia g0 3ak/bydka aa je
uJealHd BPEMEHCKH OKBHpP 3a omepaTuBHO Jeuewe JIJIX m3mehy 4 u 8 Henmespa on mouerka
aymbanne pamukynonaruje [97]. Mmak moHOLIEHE OMIyKe caMO Ha OCHOBY JYXKHHE Tpajama
Teroba HUje jeTHOCTaBHO, jep U ocTalu (PakTOpu yTUUY Ha U300p HAjOOIJBET MOJJAIUTETA JIeUeHha

y MOjeJMHAYHUM CIIy4ajeBHMA.

5.5. PEKYPEHTHA INCKYC XEPHUJA

Kana pasmatpamo cTony peKypeHTHE TUCKYC XEpHHje, TOTOBO CBH PAJIOBH J1ajy OATOBOP
Ha OBO MHUTame 00yxBaTajyhu jeJjan WK BUIIIE MOAATUTETa JUCKEKTOMHI]e U HABOJE JIa je CToma
pekypennuje 6-24%, a y 3aBUCHOCTH oJ1 Tiepuoja npahema [98-101]. Cryauje y kojoj je ,,follow-
Up‘ mepHoj CAMYaH HAIIOj CTYIHjH MPHjaBJbyjy cToly peomepanuje ox oko 10% [98], mro je
3Ha4YajHO BHIIE y OAHOCY Ha Hamry cTyadjy. OBa pasnmmka y CTONHM peomneparuje WIaK He
JI0Ka3yje Hamry Behy ycremrHocT y jJeuemy JyMOaHe JUCKyC XepHHje, Beh pasiore Moxkaa Tpeda
TPAXHUTH y Pa3IMYUTOM TOCTaBJbathy MHIWKaIMja 3a peonepauujy [71]. Hamm pesynratu cy

MoKa3aJid Jla je YKyIIHa CTOIla peoreparuje Koja JymOanHe auckyc xepuuje 6,8% (14/206) 3a
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npoceyHuM nepuoj mnpahema ox 36,93+17,11 mecenm y CJ] rpynm croma peorepaiuje je
uzHocuna 8,16% (12/147), nox je y M/] rpynu 6una 3,38% (2/59), anu unak Huje 3abenexeHa
CTaTUCTHYKa 3HauajHOoCT y Kopuct MJI rpyme. Ilpermemom mnureparype cMmo ycmeiaw aa
nponahemo camo jeman pan u3 2000. romuHe Koju ce OaBu TopehemeM cTaHgapaHE U
MUKPOJMCKEKTOMH]E Y OJTHOCY HA IMOMEHYTH MPOOJIEM M KOJH MMa Pe3yJTaT CyNpOTaH HalleM
UCTpakuBamy. Paj je 00jaBibeH 01 CTpaHe jy)KHOKOpejcke rpyme ayropa [102] xoju cy momwiu
710 3aKJby4YKa KOjU je cympoTaH oj Hamier. [Ipema momMeHyToj rpymnu ayTopa, Ha y30pKy on 173
ManyjeHTa, MHUKPOJUCKEKTOMHUja je YAPYKEHa ca BHIIOM CTOIIOM pEolepanuje Hu
NepuonepaTuBHUX UHQeKIHja. McTpakuBame Koje je IMpaTHIIO TOKOM TPOTOJHIIEET Teproa
caMo MaIMjeHTe KOjU Cy ONEePAaTUBHO JICYCHH MHUKpOIUCKeKTOMHjoM [69] je 3akspyumio ma ce
PEKypeHTHA IUCKYC XEepHHja jaBJba ca MHIUACHIIOM 01 4,5%.

Pa3io3u 3a moHOBJBEHY OlEepalyjy y HaIloj cepuju cy Omnu y Hajeehem Opojy ciydajeBa
PEKypeHTHa JUCKYC XepHHja Ha wucToM HHBOY y 11/14 cnydajeBa peomnepauuje (78,6%),
dbopMupame 0XHIbHOT TKUBa Koxa 2 manujenta (14,3%) u popamunamHa cTeHO3a KOJA jeTHOT
narjerra (7,1%). WM mpema npyrum ayropuma [103] Hajuenthu pasior 3a MOHOBJBCHY
omepalnnjy JUCKYC XEpHHje KOJI MalijeHTa je Owmia moHoBHaA Juckyc xepHuja (78%), 3aTtum
enuypiHa ¢pubposa (12,2%), a y octaqum ciiydajeBUMa: aXe3UBHU apaxHOUIUTHUC, JIaTepaTHa
CMHMHAJHA CTEHO3a U jaTporeHa HeCTaOMIIHOCT.

VY nurtepatypu ce Moxke Hah¥M M TojaTak O CTONHM peorepalje Kajaa MmocToju ,,mpaBa‘
PEKypeHTHA TUCKYC XepHHja, OTHOCHO PEKYPEHTHA JIMCKYC XepHHja HAa HCTOM CITHHAIHOM HUBOY
U Ha UCTOj CTpaHU. Y HaIlo] CTyAWjU CTOIA peomneparuje ycien ,,lipaBe’ peKypeHTHE IUCKYC
xepHuje je nzHocuia 5,33% (11/206) 3a tporoauinmu nepuos npahema. Kao Hajuenthu paznosu
pPEeKypeHTHE TUCKYC XEpHH]Je€ C€ HaBOJE BEIUKH aHyJapHU Ne(deKT, CTENeH JereHepaluje UB
JIMCKa, MYIIKH 0JI, KOH3yMHpame HUKOTHHA U TIoin3ame Tepeta [104, 105].

[Tpema mpocreKTHBHO] CTYIMjH KOjy cy cripoBenu Carragee u capanuunm [106] Hajamxm
pu3uK 3a pexepHujauyjy (1%) mmajy manujeHTH ca eKCTpy3ujoM (parMeHTa UB JTUCKA YCIeH
¢ducype Ha PUOPO3HOM aHyNyCy, 3HATHO BHUIIM PHU3UK (27%) WMajy TAlMjEeHTH Ca BEIUKUM
nedeKTOM Ha aHyJIycCy, 0K HajBUIIM PU3UK WMa]y MAIMjeHTH ca MPOTPy3ujoM UB aucka (36%).
Tpeba HamoMeHyTH J1a OBO HUCY MPOLIEHTH peolepaluje yciael pexepHujaiuje aucka, seh camo
CHUMIITOMATCKE pexepHMjauuje. Y Hamoj cryauju ox 11 peomepucaHux manyjeHara ycien

pPEKypeHTHE JUCKYC XepHH]je, 6 je Majio eKCTPY3HU]y UB JINCKA, a 5 MalrjeHTa npoTpy3ujy. Beha
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BepoBaTHONA pexepHHjaIrje qUcKa | MoTpede 3a peorepannjoM Kol MalujeHara ca eKCTpy3ujom
M BEIMKUM aHylapHuM JnedexTtom (>6MM) je morBpheHa W oa CTpaHe MYITHIICHTPHYHOT
panmomusupanor uctpaxupama [107]. Tlpema oBoj crynuju 25,3% manujeHata ca BEITUKUAM
aHyJlnapHUM Je(EeKTOM je MMajo CHMITOMATCKy pexepHujauujy, a 14,2% je mopano Outu
moaBpruyro peonepannju. OBa u apyre cryauje [108-110] caBeryjy kopuiheme pasinuuTHX
HarpaBa ¥ MaTepHjaiia 3a 3aTBapamke BEJIUKUX JeeKTa Ha aHyJIyCy HaKOH AuckekTomuje. [Ipema
Klassen-y ymorpeba HampaBa 3a 3arBapame nedekta Ha aHynycy (annular closure device)
CHIYKaBa CTOITy peorepariuje 3a ckopo 50% (ca 16% nHa 9%), mok mpema Thomé u capaaHuMa
omaza ca 13% Ha 5%. Pe3ynrat HuXke CTONe pexepHUjalMje mpeMa UCTUM ayTOpUMa Cy 3HATHO
HW)KH YKYITHH TPOIIIKOBA JICYCHa OBUX ITallMjeHATa.

ExcTtpemHa rojasHoct ce Takohe mctuue Kao 3Ha4ajaH (akTOp pU3MKA 32 PEKYPEHTHY
nuckyc xepuujy [68], 30or yera Hamia cryadja HHje YKJby4HJia ManujeHTe Koju umajy BMU
npeko 35. YKOIMKO ce mocMarpajy camo MaldjeHTH KOjU UCIYHhaBajy JeIHOCTaBHY AeUHUIN]Y
rojaznoctd, BMU npeko 30, mpema HEKOJIMKO ayTopa rojasHOCT HE yTUYe 3HA4YajHO Ha I0jaBy
pekypentHe auckyc xepuuje [111, 112] nok mpema pe3yiraTHMa HEKOJIHMKO JPYrHX T'0ja3HOCT
urak uma yruiaj [68].

IIpema pesynraTuMa peTpPOCHEKTHBHOI Jlefla Haller MCTpaXKHBama, HAKOH CKOpo 6
roauHa npahema cToma peonepanuje HakoH npumapHe onepanuje JIJAX je usHocmia 6,78%.
OBaj myT 3a pa3IuKy O/ MPOCHEKTUBHOT Jiea UCTpakiBama 3a0esieeHa je 3HauajHa pasiuka y
yuectasioctu peoneparuje HakoH CI u M/, u to y xopuct MJ| rpyne (8,39% vs 2,63%,
p>0,05). ¥V gak 54% cny4ajeBa peonepaliyja je CopoBe/ieHa y IpBUX 6 Mecelld HaKOH NpUMapHe
ornepanuje JIIX. ITpema ®unckoj rpynu ayropa [113] koja je nmaina ciuuan nepuos npahema (5
roAMHA) Kao Halla CTyJMja WHIMJEHIA peXepHHjaluje AUCKAa Ha HUCTOM HUBOY M Ha MHCTO]
CTpaHM, a KOja 3axTeBa peornepauujy u3Hocu 7,4%, NOK je y TOKY HpPBE I'OJMHE Y4YEeCTaloCT
peoneparje ouna 2% [114]. Tpema jennoj mera ananusu u3 2016. rogune [115] wanmaenma
pPEeBU3MOHHUX OIlEepanuja, y Koje ce He yOpajajy Apyrd pasio3d H3Yy3€B TOHOBJHEHE JIHCK-
panukynapHe kommpecuje, usHocu 1,4-11,4%. VYV cepujama mnamujeHara crapujer paTyma
WHIUJICHIIA j€ HIDKA U U3HOCU 6% HAKOH JIeCeTOrOUINbET Tieproia npahema [114].

VY rpynu crtyamja, Koje cy aHalu3upalie CTONYy PeKYypeHTHE AMCKYC XEpHHUje Ha BEIUKUM
rpynaMa TalyjeHara, ceé HWCTHYy JBE CTyauje. Bemmka cTyauja Koja je peTpOCIEeKTHBHO

aHaIM3upajga MHUOUACHIlY peolepanyje HakoH JUcKekTomMHuje Kox 7520 mnamnujeHata ca
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MPOCEYHUM TiepuooM mpahema ox 7 rofauHa je no0mia pe3yaTar Ja je WHIHIeHIa oko 6,2%
[116]. TIpema apyroj BEIHMKOj pETPOCIIEKTUBHO] CTYAUjU Koja je obyxBaTmia 13654 mamujenara
n3 CAJ] nHuuaenna peonepanmje je HakoH 4 roauHe npahemwa Buma u u3Hocu 12,2%, a y ckopo
nojioBuHe ciy4dajeBa (5,9%) je crnpoBezeHa u omepanuja gymoanHe ¢ysuje [117]. Tlogarak o
BEJIMKO] MHITUCHITM MOTpede 3a JiyMOanHoM ¢y3UjoM HAKOH WHUIIM]jaJTHE JUCKEKTOMH]E MOXKE
yKa3aTH Ha TOTpellaH ajiropuTaM Jeuermha OBUX NalMjeHaTa WM TOCICTUIly HeaJeKBATHHX
OTIEpPaTUBHUX TEXHUKA KOj€ Cy M3a3Bajie HECTAOMIIHOCT KHUMEHOT cTy0a.

AKO pa3MaTpaMo pexepHHjallljy y Halloj LEIOKYITHOj IPOCIEKTUBHO] TPYIH MalijeHara
peMa BpeMEHY jaBJbara Y OJIHOCY Ha OIepaldjy, YHyTap MpBe roJIMHE OJ1 Oliepallyje ce jaBuia
y 4,85% (10/206). IlporeHar peornepaiirje y TOKY IpBe MOCTOMEPaTUBHE TOANUHE je OUO CInYaH
KaJla CMO HaIpaBWIN PETPOCIICKTUBHY aHAIU3Y rpyne on 545 manujeHara u u3Hocuo je 5,1%
[Ipema nmuTepaTypHHM TOAalMMa CTOMA PaHE peXepHHjaluje, Tj. YHyTap Nepuosia O TOJHHY
JlaHa HaKOH omeparuje u3Hocu oko 1-2% [114, 118]. Tloka3aio ce aa je peKypeHiuja JAUCKYC
XEpHHjEe y KOpeNaliju ca CTEICHOM JereHepalije IMcKa, Kao M OJl CTapOCTH NalMjeHTa y
TPEHYTKY IpUMapHe omnepanuje. TauHuje, peKypeHlHja AUCKYC XEpHHje je 3HATHO uemha KoJ
ocoba y Tpehoj M 4eTBpTOj NEUEHUJU XKUBOTA, KA0 U IMPWJIMKOM BepU(UKOBaHE NPOTpPYy3HUje
aukca Ha 1pBoj omeparuju [100]. ¥V HameM ucTpakuBamy MPOCEYHA CTAPOCT PEONEPUCAHHX
nalyjeHaTa Huje 3HauajHo OJICTynasa off IpoceKa 1iejie HCIUTUBAHE TpyIie.

Haj0ospu pesynratu omopaBka HaKOH peomnepalfje ce MOTY OYEKHMBATHU KOJI IMallfjeHaTa
KOJI KOJHX j€ pa3Jior MOHOBHE omepaliije Omina pekypentHa auckyc xepuauja [103]. 1o6ap kpajmbu
HCXOJI JIeuetha KOJI peoleprucaHnx nanujenara ce oenexu y 50-70% cnyuajesa [85, 119, 120]. 3a
NoCTU3amke 0OJbUX pe3yiTaTa MPUIMKOM PEHMHTEPBEHLMjE YCle[ PEeKYypeHTHE JUCKYC XEpHH]e
caBeTyje ce JlaTepajiHa JCKOMITPECH]ja, Tj. YKIambame MeINjaIHe TIOJIOBUHE (paceTHOT 3r7100a CBe
710 Topme (aceTHe MOBPIIMHE W TOTOM MHKporckekToMuja [121]. dakropu KoOju JOMPHHOCE
JIOLIeM HUCXOJY JIedeha HaKOH peolepalyje Cy: peornepalrja Ha UCTOj CTPaHH MpBeE Olepaluje u
Mame 0J] TOJJMHY JJaHa IPOTEKINX HaKoH mpBe omnepanuje [85]. Mako peBu3noHe onepanuje 4uju
pasyior HHje peKypeHTHa JAMCKYC XEepHHU]ja HEMajy Tako J00ap MCXOJ Jiedermha U OHE Y 3HAYajHO]
MepH JIOBOjIe 10 peaykimje OomuHor cuuiapoma [99]. Umak mnpe doHOIIEHA OIUIYKE O
peonepanyju  Tpeba MNaXJBMBO aHAIM3apaTH KIMHUYKE M HEYpOpaJAMOJIOIIKE Hala3e M
MH/MKOBAaTH OIEpalrjy YKOJMKO MpeolepaThBHA €Balyallja jaCHO YKaszyje Ha II0CTOjame

XUPYPUIKA KOPEKTUOWIIHE KOMIIpecHje. YYecTaJocT KOMIUIMKalija TOKOM PpPEBHU3HMHOHUX
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onepanuja JIIX npema pasznuuutum ayropuma uzHocu 0-34,6%, a Hajuemha KOMIUIMKaLMja je

HHIMICHTaIHa gypoTomMuja [115].

5.6. IEPUOIIEPATHBHE KOMIUIMKAIINJIE

Kao wnajuemrha mepuomnepaTrBHa KOMIUIMKAIIMja Yy HAIIOj TPYMH MalldjeHaTa CE jaBUIIA
HHIMICHTAIHA JyPOTOMH]ja, Koja je 3a0enexeHa ko 13 ox 206 manujenara (6,3%). [Ipu Tome
BesiMKa BeliMHa 3aJIeCHUX JypOTOMHja Ce JOTOJuiIa NpPH CTaHAApAHOj auckekromuju 11/147
(7,48%), a camo 2/59 npu mukpoauckekToMuju (3,38%), CTaTUCTUYKK 3HAYAjHA Pa3jiMKa HUje
3abenexxeHa. Ilpema nuTepaTypHHM MoOJallMMa HHIWICHIA 33JECHE TypOTOMHjE MpPHU IPBOj
orepanuju iymbante auckyc xepuuje usnocu 0,82-3,1% [122], a npu peBU3NOHKUM OIepalidjama
MCTa je 3HATHO BHIIIA U M3HOCH OKO 7,4-16,7% [123, 124]. Hajuerthe mecTo aypajHe Jarnepanuje
MPUJIMKOM TIPBE Olepalje je y OJM3HMHA MecTa KOMIIPECHje TMCKA Ha CIIMHAIHU KOPEH, JIOK je
KOJI pEBHU3HMOHE OIepanmje TO cily4aj Hajuenmhe Ha paMeHy KOpeHa rie je oOmdHo u HajBehu
creneH nepuaypaine ¢udbpose. CtaHgapHaa TUCKEKTOMH]A j€ M OJ1 APYTHX ayTopa O3HA4YE€HA Kao
¢akrop moBehaHor pusmka 3a HactaHak aypanHe narepanuje [121]. Ocum CJI npyru daxropu
KOJU JOTPUHOCE HACTaHKy AypaliHe Jalepalyje Cy: omepairja peKypeHTHE IHCKYC XEpHHje,
KEHCKH TIOJI, eMUAypallHa aHecTe3Mja, ynorpeba HEIOMHHAHTHE pyKe Ol CTpaHe XUpypra u
XEpHHjaIMja AUCKa M3HAJ MHTepBepTeOpasHOor mpocTtopa. IlanujenTu Koj KOjux je JOILIo 10
3aJlecHe AYpPOTOMHje HMMajy Mpema Mojaluma Hu3 JuTeparype Behu ryOuTak KpBH TOKOM
omepanje W MpoayxeHy xocmnutanumsanujy [122]. Mnak 3amecHa aypoTOMHja HPHIHKOM

npumapse onepanuje JIJIX ce Huje nokaszana kao OuTaH GakTop 3a Kpajibu UCXO/ JIeUeHa.

5.7. PU3NKAJIHA TEPAIINJA

dusnkagHa Tepamnuja je J0oKa3aHo J100ap HacTaBakK JieueHha MalijeHara HaKOH Oomeparuje
aymbanHe AucKyc xepHuje. OTnounmame pU3NKAIHOT TpeTMaHa 4-6 Helesba HAaKOH OIepaluje
noBoau 10 Opske penykiuje OONHOT CHHIpPOMAa M CMamema HECIOCOOHOCTH MaldjeHara y

OJIHOCY Ha TaIlUjeHTe KOJ KOjUX HHje crpoBeneH (usukanuu tperman [125] mim xon kojux je
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(busnKaIHA TpeTMaH 3amover HakoH 12 Hexesba ox omepanmje [126]. Takohe, Hema qokasza aa
WHTEH3WBHUJU MpOrpamMu BexOarma HAKOH olepaluje A0Boje 10 Behe MHIUACHIIE PEeKypEeHTHE
auckyc xepuuje [125].

300r Hampen HaBEACHOT 3a HAlll UCTPAKUBAYKU THM je OMIJIO OJ 3Hayaja MUTAbE J1a JIK
MOCTOjU KOpefnaiyja y ucxony omepaTuBHOr jeudewa JIJ[X u mpeomepatuBHOr crpoBolhema
¢usukanne Tepanuje. OBO NUTame CMO IMOCTaBWIM Ipe cBera 300T MCKYCTBa M3 KIMHUYKE
MpaKce J1a KOH3EePBATUBHE METOJC JICUeHha YeCTO MPEAyro Tpajy KO MalujeHara KOju uMajy
XUpypIIKu cyrncrpar. Hama crynuja je usHenalyjyhe mokaszana aa manujeHTH KOJ KOjUX je
MIPEOIEPATUBHO CIPOBeNeH (U3MKAITHU TPETMaH y Tpajamy O]l HajMame TPU HEIebe UMajy
Hwke peaykuuje ODI ckopa m GonHor cunjgpoma npema BA ckanama, Tj. jommuje pesynrare
XUpypHIKOT Jieuewa. Unak, ako nmocmarpamo anconytHe Bpeanoctu ODI ckopa HakoH roauny
JlaHa O]l oTepalrje HUje 3a0eIe)KeH YTUIA] Ha CKOp YCIIe ] IPUCYCTBA/0ICYCTBA IPEOTICpaTUBHE
¢usukanHe tepanuje. AmncosnytHa BpenHocT ODI ckopa ce Moxe okapakTepucaTd Kao
WHIUKATOP LENIOKYIMHOT TOKa JieUera, YKJbYyuyjyhu M KOH3epBAaTUBHY M XUPYPUIKY Tepamnujy,
1ok ce penykiuja ODI y Haioj cTyauju OJHOCH TIpe CBETa Ha pe3yiTaTe XUpypruje.

3aTo ce Ha OCHOBY JOOMjEeHMX pe3yliTaTa HE MOXKE€ 3aKJbyuyUTH Ja MpeornepaThuBHA
¢u3uKkaiHa Tepanuja HUje MOTpeOHa. MuIUbema CMO Ja pas3iiore 3a OBakBe pesyiTare Tpeda
TPaKUTH IIpe CBEra y KacHOM IIpeNo3HaBamy MaljeHarta Koju cy JIo0pH KaHIUAaTH 3a
OTEpaTUBHO Jieuewe. Hamme MCKycTBa M3 KIMHHYKE IPAaKCe TOBOPE Ja MAIMjeHTH MPEIyro
YeKajy Ha HEYPOPAIUOJIONIKY AMJarHOCTUKY, a TO 3a MOCIEIUIly MMa JYyTOTpajHy M YeCTO
HeeUKacHy aHaIreTcky Tepamnujy. Takohe ontepeheHocT HammMx ycTaHoBa 3a (U3UKAIHY
MEIULUHY JOBOJU JI0 KacHUjer OTNOYMIama (U3MKAIHE Tepamuje, Koja je OrpaHHYeHHUX
TepanujcKux MOTyhHOCTH KOJ TalldjeHaTa ca M3PaXXEHOM JUCK-PAIUKYJIaApHOM KOMIIPECH]OM.
CBe 0BO BOJM Ka TPOJOHTUPAHO] MHUCK-KOMIIPECHJU HEPBHUX CTPYKTYpa M JIOMIHjEr HCXO/aa
Jeuema.

Jlobujenu pe3ynrat aa nmpeorneparuBHa (PU3MKaIHA TEpaIyja J0BOIH 10 Malbe PeIyKIHje
ODI ckopa 1 60THOT CUHAPOMA CE€ MOXE MPOTYMAuUTH U Ha JIPYrd HA4MH, KOJU je BEPOBATHO U
ucnpaBHuju. To Tymauewe noapazymena Jia Cy MalyjeHTH KOJ KOJUX je clipoBe/ieHa (pu3uKaiHa
Tepanuja npeonepaTuBHO UMaIM HUke nHUIMjaiaHe BpegHoct ODI ckopa u Ha BA ckanama. Ha
Taj HAUMH U pelyKIMja MmapaMerapa Koju roBope y MPUJIOT ONOpaBKY HAKOH oIepaluje cy Ounm

HUKM Y OJTHOCY Ha TMAallMjeHTe KOJU HUCY IpeonepaTUBHO MMainu (u3MKaTHU TpeTrMaH. Ta
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npeTrnoctaBka je u norephena craructuuku (I'padukon 21). Maunujanue Bpegnoctu ODI ckopa
n Ha BA ckanm 3a 6o y HO3M Ccy OWie HIDKE KOJI TalldjeHaTa KoJl KOJUX j€ CIPOBEICHA
npeornepatuBHO (u3ukanHa Tepamuja. Ha oOcHOBY Tora ce MoOXKe 3aKJbY4HTH Ja je
mpeornepaTuBHa (U3MKAIHA TEepanuja CBAKaKO JOHEJIa KOPHUCT TMalUjeHTUMa Yy OJaKIIamby
Tero0a, aji Cy MalMjeHTH UMajIi TaKaB MaTOJIOMIKH CYIICTPAT Ja Cy OWJIM MOJIECHU]U KaHHIATH
3a OMEePATUBHO JICUCHE.

Hcro Tako, y TymMadewy yTuliaja mpeonepatuBHe (pru3nKaiHe Tepanuje Ha UCXOJl Jeuemha
ce Mopa UMaTd y BUAY U JOOHMjEHH pe3yiTar Ja Cy NalfjeHTH KOJ KOJHX j€ CIPOBEICH
(bU3MKaIHA TPETMaH UMAJIU TIPe OTepallije Terode y MpoceKy OKo 7 MeCellH, JIOK je KOJ OCTalIuX
Tpajame Teroba Omino oxo 1,5 meceu. 3Hauaj oBOr MmojaTKa je y ToMme IITO Kpahe Tpajame

MpeorepaTuBHUX Teroba (Mame o 4 Mecera) iMa JUPEKTaH YTULAj Ha TOBOJbAH MCXOJ JIeUeHha.

5.8. OIIEPATUBHO HACVYIIPOT KOH3EPBATUBHOM JIEUERY JIYVMBAJIHE JJUCKYC
XEPHUJE

VY mponutocty je 06jaB/béHO MHOTO CTyJHMja Koje TBpAE Ja JymOaliHa AMCKYC XEepHHja
uMa CIMYaH MCXOJ JIedeha HAKOH ONEepaTHUBHOI U KOH3EpBAaTUBHOI TpeTMaHa. CBe OBe CTyaMje
nMajy mpoOjJeMaTHYHy CeJIeKIM]y MalujeHaTa, YIJIAaBHOM C€ paad O NalujeHTHMa ca
MPOTPY3HjOM HHTEpBEpTEOpaNHOT aUcKa W 0e3 Heyposomkor nedwurmra [127]. OBe cryauje
UITaK HABOJIC JIa je perpecuja OOIHOT CHHAPOMa 3HATHO Opyka HAaKOH OIepaTHBHOT Jeueka [128].
OcuM Tora 3akJby4aKk UCTHX j€ Jla C€ PAHUM ONEPATUBHUM JICUCHEM CMambyje PU3MK OJ1 TPAjHOT

Heyposomkor faedurura [129].

5.9. MUKPOIAMCKEKTOMMNJA 1 HOBMJE MUHUMAJIHO MHBA3MBHE METOJIE

YKOIMKO pa3MarpaMO KOMIIETUTUBHOCT MHKPOJIMCKEKTOMH]E€ Y OJHOCY Ha HOBH]E
MUHUMATHO WHBa3MBHE METOJE OINEpPAaTHBHOT Jeuema UCKYC XEpHHje, MOKa3alo ce Ja ce
MUKPOJUCKEKTOMHUja M J1aJbe MOKE€ CMATpaTH 3JIaTHUM CTaHAApAOM Y OMEpPAaTUBHOM JICUCHY

mymOanHe JUCKYC XEpHH]€ Ha OCHOBY BHILE KpUTepHjyma. 3akbyulld BEJIMKE MeTa aHalIHu3e
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[130], (ob6yxBaheno 11 crymmja u 1172 mnamujeHara) Koja je IOpeauiIa pe3ysrare
MHUKPOJMCKEKTOMH]j€ ¥ MUHUMAJIHO MHBa3UBHUX MeTona auckekromuje (MU]) cy Omnm na je
MUJ] nadepuopna no cienehum napamerpuma: cMamema HHTeH3uTeTa 60oma 'y Ho3u u JIBIL, kao
U 0 TUTamky MOHOBHE xocnuTanu3anyje. Ca qpyre crpane Hakon MIJ] Ouna je cMameHa croma
uHpeKyje onepaTUBHEe paHe W y ucto Bpeme rpyna MU/l merona je yapykeHa ca kpahowm
XOcHUTaIu3auujoM. Y oBoj cryauju cy ayropu y MMUJl merone cBpcTaiu: €HAOCKOICKY
WHTEpJIAMUHApHY WJIM TpaHC(HOpAMHUHAIHY JUCKEKTOMH]Y, TPAHCMYCKYyJapHy TyOynapHy
MHUKPOJMCKEKTOMH]Y M ayTOMaTH30BaHy IMEpKyTaHy JyMOanHy auckekromujy). Ilojenuuu
ayTOpH HacyIpoT OBOj CTYIHUjU Kao jeiHy o] IiaBHUX npeaHoctu MU/ merona HaBone kpahe
Tpajatbe u Mamu uHTeH3uTeT JIBIT [131]. Jomr aBe Behe merta-ananuse u3 2012. u 2016. roaune
[132], koja cy oOyxBatmie 837 omHocHo 1389 mamujenarta, HaBolIe na Hema pasjiHKa y
(GYHKIMOHATHOM  MCXOAy Jedema JymMOanHe JUCKyc XepHuje HakoH MUJ wu
Mukpoauckektomuje. IlpBa cryamja Ttakohe nHaBogum na je MUJ[ ckomuyana ca Behom
MHIUJICHIIOM 33JIeCHE JTypOTOMHje, Al W Ja HeMa 3HayajHe pa3jiMKe Yy YKYIHO] CTOMH
koMrutukanuja. Jlok npyra u3 2016. ronuHe Koja Mpe cBera Mopeau MEePKYyTaHy CHIOCKOIICKY
nymbanny auckektomujy (ITEJI/]) ca MJI, naBonu nma IIEJIJ] 3axteBa kpahe Bpeme Tpajama
onepanuje u kpahy xocnutanuzanujy [133].

Hymio-crnena pannomusupana cryauja uz 2017. rogune [134], koja je obyxBatuna 325
naiyjeHaTa, je UICIUTHBAJIa pa3jiiKe y KIMHUYKOM ONOPAaBKY HAKOH TyOyJapHEe TUCKEKTOMUjE U
MUKpOJHUCKEKTOMHU]€. 3aKJby4yaK OBE CTY/AH]€ j€ Ja HaKOH 5 rojauHa npahema He OCTOjU pa3iinKa
y (OYHKIIMOHAJIIHOM M KJIMHUYKOM OIOPaBKY MallijeHaTa Koju Cy OWiIM MOJABPTHYTH HaCyMHUYHO
TyOynapHoj auckektomuju (166 manujeHara) u MukponuckekroMuju (159 manwmjenara). Kao
jenHa ox Hajuemhe HaBohenux mnpenHoctu MUJ] wMeroma HaA  CTaHAApAHOM U
MHUKpPOJHMCKEKTOMUJOM je Mama Tpayma MapaBepTeOpaiHe MyckynaType. Mmak HEKOIUKO 110
caJla CIpOBE/IEHUX CTYyJMja HA OBY TEMY Ty TBPJIibY HUCY 00jeKTUBHO norBpauie. CTyauja Koja
je kao mapamerap omrehema Mumha npaTuia NOCTONEPaTUBHU HUBO KpeaTuH Gocho-KuHa3e y
cepyMy U muimhHy je3ujy Ha nocromnepatuBHoM MP mperneny [135] uma 3akibyuak a Hema
pasiuKe y eKCTeH3UBHOCTU ouTehewa napasepreOpannux mumuha (JIBII je Ouo uzpaxenuju
kox MU rpyne). Kao jomr jenna on mpenHoctd MU/ uHTepBeHIMja ce HABOIM Mamba
KOJIMYMHA TEepUIYypaTHOr OXMJBHOT TKMBAa Ha MocromepatuBHuM MP  mpernenuma.

HctpaxkuBamwa ca kpaja 90ux roanHa npouwior Beka cy Joka3aia Ja MOoCTojame Behe KoIUYnHe
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NEPUIYPATHOT OKUJBHOT TKHBa, Bepr(uKoBaHOT HA MP mperieny 6 Mecenn HaKOH oneparyje,
noBehaBajy pu3MK 0]l HACTaHKA IMOCTONIEPATHBHOT PEKYPEHTHOT paauKyiaapHor Ooia 3a 4yak 3,2
nyra [136]. Mnak 3akibyueHo je 1a 00jeKTHBHO Mame OXHJbaBambe HakoH MUJI mHTEepBeHIMja
HUJj€ TOJWKO 3HAYajHO 3a CTENCH (PYHKIIMOHATHOT OMOpaBKa MAallMjeHTa M PEAyKIH]y OOIHOT
CHHIpOMa y OIHOCY Ha MHKpomuckekTtomujy [21]. TToctoje m ayropu Koju TBpAe aa Hema
y3pouHEe Be3e u3Mel)y TocTolepaTHBHE HCXHjalrdje W enuaypaiHe ¢uopose, Koja je
Bepu(HUKOBaHA IMOCTONEPATUBHO MarHeTHOM pe3oHaHioM [137], ka0 u nma ce enuaypaiHa
¢ubpo3a Moke MocMaTpaTu Kao PaguoJIONIKK EHTHUTET HE3aBHCaH O] MOCTOIEPATUBHUX Kalou
nanujerara [138]. Vkonuko mopeauMo CTomy peKypeHTHE AMCKYC XepHuje HakoH M/l u MUJ]
HeMa OuTHHje pasnuke usmehy ase merone. JJok o6e MeTone uMajy noAjeiHak (PYHKIIMOHATHU
OIMOpaBaK HAKOH PEHMHTEPBEHIIMjE M CKOPO jeIHAKy CTOMY PE-PeKypeHTHE TUCKYC XEpHHUje O

0Ko 5,7% HakoH 2 roauHe npahema [139] (Tadena 12).

Ta6esa 12. Ynopenna tTabena KOMIUIHKaIMja HAKOH MUKpoauckekTomuje 1 MU/l TexHuka

Muxpoauckekromuja (M) | MuHMMAJIHO HHBa3UBHA
auckexkromuja (MU)

Crona pekypeHTHe AUCKYC 4-11% 2-T%
XepHHje

Crona pe-pekypeHTHe 5,7%
AUCKYC XepHHUje

Komniukanmuje Hewma pasnuke

DOYHKIIHOHATHHA UCXO0/T Hewma paznuke

IToBpaTak Ha nocao 7-8 Henesba ‘ 3-4 Heneswe

Muoru pamoBu 3acHOBaHM Ha perpocnekTuBHHM [140] W mpoOCHIEKTHBHUM
HCTpakKMBambUMa Takohe Oeneke CTaTUCTHYKH 3HadajHy cynepuopHoct MU/ TexHuka y ogHOCY
Ha MHUKpPOJIMCKEKTOMM]Y Kajia ce rmocMmarpajy oapeheHn mapameTpu: JyKMHa XOCIHUTaIU3aluje,
MHTPAOIIEPATUBHU T'yOMTaK KpPBH, MOHOBHA XOCHHMTalIM3alMja 300r peuuaAuBHUX Teroda. Mmak
ayTopu OBUX pajioBa, Ka0 U MU, CMaTpaMo J1a OB€ MPEIHOCTH MMa]y BpJIO CKPOMaH KIMHUYKU

3Ha4aj 3a caMor TMallijeHTa.
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5.10. KOPEJIALIMJA IIPEOIIEPATHUBHOI' IICUXHWYKOI' CTATYCA IAIMWIEHTA U
NCXOJA JIEYEA

Kao peaman nomatHu mpobnem omepatuBHOT Jedewma JIJIX ce wumcruye um yruiaj
MIPEOTIePaTUBHOT TICHXUYKOI CTaTyca MalMjeHTa Ha KPajibu MCXOJ Jieuema. Hama crymuja ce
HUje OaBMJIa OBUM IMPOOJIEMOM, Al CBAaKOJHEBHA KJIMHHWYKA Tpakca Hac je Haydmia Jia KOJ
nanujeHara ca OnaruM NCUXMYKAM mopemehajuma (aHKCHMO3HOCT, Jemnpecuja) moctoju Beha
BepoBaTHONha n1a Oyny HE3aJI0BOJPHH MCXOJOM OIeparyje. YIpaBo U3 OBOT pa3jiora MaiujeHTH
KOjU Cy HMMaJHd HUCTOPHjy JicUueHha ICUXHYKUX O000JbeHa Cy HMCKJbYYeHH U3 cryauje. OBa
npeTrnocTaBka je u nmorsphena oxn crpane rpyne ayropa uz CAJl [141], kao u ox cTpaHe Typcke
rpyne ayropa [138]. BbuxoBa uctpaxupama Cy rmokasaia Jia IMpeonepaTuBHO JIUjarHOCTUKOBaHA
JIeTIpecja U COMaTcKa aHKCHO3HOCT BOJE Ka 3HA4YajHO JOMHjeM (YHKIHMOHATHOM HCXOIY
neuema. Mcrtu ayropu cy Takohe 3akibyumim Ja HaBeJeHa ICUXHYKAa 000JbEHA HE YTUUY
3Ha4ajHO Ha peAyKuujy OonHor cuHapoma mpema BA ckanama 3a 0os. CouujanHu KUBOT ce
Takohe MCTUYe Kao BPJIO 3HaudajaH (akTop 3a MCXOJ] Jedema HakoH omepanuje JIIX. Tagnwuje,
MalyjeHTH Koju MMajy xoluje, mopoJuyHe o0aBe3e U cajJpkajaH COLIMjalIHU JKUBOT MMajy Behe

3a/I0BOJBCTBO YUHEEHOM OIEpAIlijoM U 3HAYajHO Marbe MmocTonepariuBHe Terooe [142].
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6. SAK/bYYAK

JIlymbanna auckyc XepHuja je 000Jbemhe KOje OCTaBJba 3HaYajHEe HETaTHBHE MOCIIEIUIIE 110
CBaKo JpymTBO. M mopea eBHICHTHOT HANpeTKa y TPETMaHy JyMOaJHE TUCKYC XepHHje, KaKo
KOH3EpBaTUBHHUX METOJ[a, TAKO M ONEPATUBHHUX TEXHUKA, OBO 00OJHEH-E jOII YBEK IPE/ICTaBIba
BEJIMKK TTPOOJIEM CaBpEeMEHOT cBeTa. To je 000Jbemhe KOje 3HAYajHO YTUUYE HAa CMAWmCHE PaJIHE
CIOCOOHOCTH TOMNYyJalyje, J0BOIU A0 3Ha4ajHUX HETAaTHBHUX COIMOCKOHOMCKHX IMOCJenuIa
ornrepehyje cucTeM 3paBCTBEHE 3aILTHUTE.

Kao moceban nmpobrnem ce Hamehy U kpuTepujymu u300pa naidjeHata 3a ONepaTHBHO
Jeuese, jep Ipu JOHOILICHY OJUTYKE O OMepaliju He MOCTOje JaCHO YCBOJEHH KPUTEPHjYMH KOjU
ce MOTy YHHMBEP3JIHO INPHUMEHUTH Ha cBakor mnamujenta. OBO ce, Npe CBUX, OJHOCH Ha
MAIHjeHTe KOjU HEMa]y HEYPOJIOIIKH JePHIINT, a KOje OO JESITMMUYHO WK Y TIOTITYHOCTH OMETa
y CBaKOJHEBHHM >KHBOTHHM aKTHBHOCTHMA. Y THM CHTyalljaMa ce MpeJ] OlepaTopa MocTaBba
3ajaTaK eBallyallljeé CBAKOI Ial{jeHTa IOHA0Cco0, Koja MMa 3a IMJb JOHOUICHE OIIyKe O
OIlepalrju HAa OCHOBY OOjEKTUBHOT KIMHHUYKOI/HEYpPOJIOUIKOT CTaTyca, HEYpOPaJaHOJIOIIKOT
Haja3a U ncuxosomkor npoduna nanujeHTa. OBY OJJIYyKy JOJAaTHO OTeXaBa U PEaTUBHO
BEJIMKA YYECTAJIOCT PELUIMBHUX TEroda, OHOCHO HEMOBOJbAH MCXO/] ONIEPATUBHOT JIeUeHA.

MoxeMo 3aKJby4UTH Ha OCHOBY HAlllUX pe3yaTara Jia 00e TeXHUKE ONEePATUBHOT JeUeHa
najy 100pe Kpajie pesyiTrare, Kao M Ja HE TOCTOJU 3HayajHa pa3iuka y KpajikbeM
(GYHKIIMOHATTHOM HMCXOJYy JieYeha HAKOH CTaHIapIHE IHCKEKTOMHje M MHUKPOJIUCKEKTOMHU]E.
Takohe, umajyhu y Bugy nobpe ayropodyHe pesyirare (yHKIHMOHAJIOI HCXOAA Jeuewma y obe
rpyrne Hamehe ce 3aksby4ak Ja oneparop Tpeba Aa ce OAJIy4yH 3a ONepaTUBHY TEXHUKY ca KOjoM
je hammnujapas.

WNnak nmpegHOCT 1ajeMO MUKPOJMCKEKTOMH)U U3 HEKOJIMKO pa3jiora:

- 300r yo4yeHe CTAaTUCTHYKM 3HAYajHO HIDKE CTONE PEKYpEeHTHE IHCKYC XEepHHUje Y
PETPOCIIEKTUBHOM Jieny cTynuje. Hama cryauja je W y mMpoOCIeKTUBHOM Jely MOoKasaja Ja je
HAaKOH MUKPOJMCKEKTOMHU]j€ Mama BepoBaTHoha 3a peonepannjy (6e3 cTaTUCTHUKE 3HAYajHOCTH)
300T peKypeHTHE JAMCKYC XEepHHje WM OXKHJbHE TPaKIMje M HEKOT O0JMKa CIIMHAIHE CTEHO3E.
OBaj pesynTar mnpumnucyjeMo 00Jb0j BHU3yEIHM3alMjU HEYpPaTHUX CTPYKTYpa M MaTOJIOIIKOT
CYIICTpaTa, Kao U BHXOBOI Mel)ycoOHOT o/1HOCA.

- Kpahe TyKHHE XOCIUTalInu3aluje,
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- kpaher nepuo/ia MOCTONEpaTUBHE aHAITE3H]E,

- HU)KE y4EeCTaIOCTH MIEPUOTIEPATUBHUX KOMIUIMKAIH]a,

- Buitie BpegHocty PSI HaKoH J1Be TOAMHE O omnepaliije

- bospe MoryhHOCTH enyKaiije Mitahux Kojera jep MOTy jaCHO BUJETH aHATOMCKE OJTHOCE

Y TATOJIOLIKU CYCIICTPAT, HITO Y€CTO HUje MOoryhe mpu cTaHAapHO] TUCKEKTOMU]U.

[IpaBwiHO moOCTaB/beHE WHAWKaNUWje 3a omnepaunujy JIJIX je HajeurypHuju myT Ka
MMOBOJAHOM KpajlbeM HCXony Jiedema. Oj BeIMKe je BAXHOCTH W Ja Ce€ NaldjeHTHMa
MIPEeoIepaTUBHO Mpeaoye 00jeKTUBHU PU3UIM Olepalirje, kKao 1 MOryhHOCT He3a/10BoJbaBajyher
MCXO0JIa, a TIOTOTOBO Yy CIIy4ajeBMMa JYTOl Tpajama MpeonepaTUBHHUX Teroda u Beh mpucyTHor
Heyposomkor aedumnura. HeomxomHo je W Ja omepatopu IIHpPE carjieajy M CXBaTe
COIIMOSKOHOMCKH 3Hauaj OBOT 000JbEHA 33 PYIITBO U CAMOT ITAIlHjCHTA.

Hanamo ce na he Hame uctpakuBame JOBECTH 10 0OJbET YBUA y pa3iivke usMel)y nBa
MOJIAJIUTETA JICUCHha Be3aHEe 32 KIIMHUYKHA TOK M UCXOJT JICUCHa, KA0 U CTOIY PEKYPEHTHE JUCKYC
xepHuje. JloOujeHu pe3ynTatu O MO TOTIPUHETH 00JbeM TUTAHUPahy OTICPATUBHOT JICUeHha U
MOBOJFHU]EM MCXO/Y JIeueHa narujenTa koju ooinyjy ycaen JIAX. Takohe nHamm pesynarata mory
JOTIPUHETH Pa3BOjy pallMOHATHH]ET 3[paBCTBEHOT CHCTEeMa jep ce moka3ano na je M/l mose3ana
ca HI)KOM CTOTIOM PEKYpEHTHE JUCKYC XepHHje, KpahoM XOCHUTAIM3alljoM U MamkbuM OpojeM

MepUOIEPATUBHUX KOMIUIUKAIIH]a.
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BUOT'PAOUIA

Bojun KoBauesuh je pohen 21.03.1982. ronune y Kparyjesiyy. OcHoBHy 1ikony u [IpBy
KparyjeBaduky TMMHa3Hjy je 3aBpiuo y Kparyjeriy.

Menunuacku ¢dakyntet, YHuBep3utera y Kparyjermy je ymucao mikosicke 2001/2002
roguHe (OCHOBHE CTyQWje MEAMIMHE, JIOKTOp MEOUIMHE), a Ha HCTOM j€ AUIUIOMHpPAO y
¢bebpyapy 2008. ronuHe ca mpocevyHoM oreHoMm 9,37.

TokoM OCHOBHUX CTyAMja BuUllle TyTa je Ouo HarpahuBaH Kao jemaH oj HajOOIBUX
CTyJieHaTa Ha FOJIMHM CTyIHUja U Kao jefaH of HajOooJbUX arcojBeHara renepanuje. Kao cryneHt
JEMOHCTPATOp ToMarao je y u3Bohemy HacTaBe Ha npenMeTy KimHnyka GMoxeMuja TOKOM JBE
mkosicke roguHe (2003/04 u 2004/05), a aBe roxuue je 6uo u npenacennuk LleHTpa 3a HaydHO-
UCTPOXMBAYKU pajl CTyJIeHaTa. YUYecTBOBAO j€ Ha BHIIE KOHIpeca Ca HAIMOHAIHUM U
MelhyHapoaHUM 3HaydajeM,

[Toues ox 01. jyna 2009. ronuHe je y CTATHOM PagHOM OJIHOCY, KA0 KIIMHUYKH JIEKap Y
LenTpy 3a Heypoxupyprujy, KL Kparyjean. Crnenujanusanujy u3 HEypOXUPYpTHje je 3amoueo
oktobOpa mecena 2012. roguae Ha MeaunMHCKOM QakyiaTery, YHuBep3uTeTa y beorpany, a ucry
Jj€ 3aBpIINO ca OJJIMYHUM ycrexoM jyHa mecena 2018. roaune.

[xoncke 2008/2009 ronuue je ynucao JJokTopcke akajeMcke cTynuje Ha MeIuImHCKOM
¢dakynrery, YHuBep3uteta y Kparyjesiy.

Opn mkoncke 2011/12 je anraxoBaH y u3Bohemwy HacTaBe Ha PakynTeTy MEIUIUHCKUX
Hayka, YHBep3auteta y KparyjeBuy Ha mpenmery Xupypruja Kao capajHUK y HAacTaBH, a O
Mmapta 2014. roauHe je y 3Bamby UCTPAKMBaY CapaHUK.

Unan je Yapyxewa Heypoxupypra CpbOuje u 10 cajga je aKTHUBHO Y4YeCTBOBAO Y
OpraHu3aIj1 HEKOJIIMKO HAIMOHAIIHUX U Mel)yHapoIHUX KOHTpeca HEYpOXHupypra.

Orar je nBoje nere.
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MHPUJIOT

8.1. KIbYYHA JOKYMEHTALNJCKA HH®OPMATHUKA

YHUBEP3UTET Y KPAT'YJEBIY

OAKYJITET MEJUIIMHCKHUX HAYKA Y KPAT'YJEBIY

Penuu Opoj:
Pb

HNnentuduxanuonu 0poj:

HUbP

Tun nokymenranmje:

TA

Tun 3anuca:
T3

Bpcra paaa:
BP

AyTop:
AY

MenTOp/KOMEHTOP:

MH

HacJioB pana:
HP

Monorpadcka mydnukanmja

TexcTyanHu mTaMIaHu MaTepujal

JlokTopcka aucepranuja

Bojun KoBauesuh
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YIK

Yysa ce: Y bubnuorern  ®dakynrera METUIIMHCKMX HayKa Yy
Kparyjesiy, 34000 Kparyjesar, Cpouja, CBetozapa Mapkosuha 69

qy

Baxna nanmomena:
MH

H3Box:
na

Cranpmapnna auckekromuja (C/I) je mpBu myT ymoTpeOJbeHAa y CBPXY
nedewa nymbanne auckyc xepuuje (JIAX) 1932. rogune, nox je muxpoauckexkromuja (MJI)
yBeJleHa y KIIMHUUKY Ipakcy KpajeM 70ux roanHa aBajeceror Beka. Y nopehemy ca CJI, M/ je
omoryhuna 60Jby BU3yeNU3aIMjy OJHOCA HEYPAIHHUX CTPYKTYpa M MATOJOMIKOT CYyICTpaTa y3
3HaYajHO Mamy jaTporeHy Tpaymy. Mako ce mo munubewy OpojHux ayropa MJ[ cmarpa 3a
3JIaTHU CTaHAapA Xupypukor sedewma JIJAX, y CBakOJHEBHO] KIMHUYKO] HPAKCH MHOTHX
LIEHTapa JB€ XUPYpIIKe METOJe UMajy paBHOIpaBaH craryc. Lluib Haller ucTpaxuBama je Ouo
Ja ce ymnopeae KIMHUYKK TOK, Y4YEecTaloCT KOMIUTMKAaIMja W peomnepaiuja, Kao U KpajmbH
dbyHkuroHamHu ucxo Jederma HakoH MJ[ u CJI. ['maBHO nmuTame Haller UCTpaKuBama j€ OMIIo
Jla I j€ OTPaBJaHO J1a JiBa MOJAJIMTETA ONEPATUBHOT JiIeUeHha Yy HaIll0] KIMHUYKO] TIpaKkcu Oyay
paBHOIpaBHa. VcTpaxkuBame je AU3ajHUPAHO Kao KIMHUYKA OICEpBAllMOHA, HEpPaHIOMU3UpPaHa
MPOCIEKTUBHA CTyIHja U HBOM je obyxBaheHo 206 manujeHaTta KOjU Cy ONEpaTHBHO JIEYCHH
yenen JIJIX Ha jeTHOM CIMHAIIHOM HUBOY, TOKOM TPOTOJMINIGET TIEPHO/IA. 3a MPOIEHY UCXO0aa
Jedewa Cy KopullheHM YNUTHULM 3a TalMjeHTa Koju cy Ounm cactaBibeHu H3 Oswestry
Disability Index-a (ODI) u BusyenHno-ananoraux (BA) ckama 3a 6on. Kao momyna crynuju
CIIPOBEJICHA j€ U PETPOCIIEKTUBHA aHaIM3a CTONE PeKypeHTHE AUCKYC XEepHHU]je KOja je 3aXTeBaa
peornepannjy, kKoja je oOyxBaTwia 545 mamujeHaTa TOKOM JI€BETOTOJMINELET TMepuoaa. Hamm
pe3ynTaTé Cy MOKaszalu Ja je MHUKPOIMCKEKTOMHja YApPYKeHa ca 3HAauyajHO HMKOM CTOIIOM
peonepaiyje, kpahoM XOCHHUTAIM3AIMjOM U MambOM ITOCTONEPATHBHOM YHMOTpeOOM aHANTeTHKa,
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i U JY’)KAM BPEMEHOM Tpajama ormepanuje. Takohe 3a10BOJBCTBO MalyjeHaTa ONepaTHBHUM
JeYeHheM, Ha OCHOBY HWHJIEKCAa 3aJ0BOJBCTBA, je OW0 3Ha4YajHo Oosbe HakoH MJI. Mmak
(GYHKIMOHATHY UCXO/ JIeUeha U peayKuuja 6omHor cunapoma (mpema ODI u BA ckanama) Hucy
OuiyM moBe3aHu ca M300poM Xupypiike Metoze. Ha mo3suTuBan ucxoj onepanuje Cy yTHIAIH U
kpahe Tpajame mpeonepaTUBHUX Teroda M mpeonepatuBHa Gu3MKaiHa Tepanuja. M3 modujeHnx
pe3yiaTara ce MOXKe 3aKJbyduTH Ja Tpeda matu npenHoct Ml y ognocy Ha CJI, anu u na je to

METO/a KOja y CKJIaZy ca pa3BOjeM pallMOHAIHHU]ET 3/IPaBCTBEHOT CUCTEMA.

Jdatym npuxBarama teme o crpane HHB: 01.03.2017. rogune

hini|

Jdatym onOpane:
A0

YiaHoBH KOMHCH]e:
KO

1. Tlpod. np Ilerap BynexoBuh, penoBHH mnpodecop MeAULIMHCKOT (aKyiTera
VYuusepsutera y Hoom Cany, 3a yxxy HayuHy oOnacT Xupypruja, npeJiceIHuK;

2. Jou. ap Karapuna Mnuh-Ilape3zanosuh, noment dakynrera MEAUIIMHCKUX HayKa

VYuusep3utera y Kparyjesiy, 3a yxy Hayuny oOnact dusukaiHa MeaunuHa U
pexadunnranyja, 4iaH;

3. Jom. np Anekcanmap Matuh, mgoment ®@akynrera MEIWIIMHCKUX HayKa
YuuBep3uteta y Kparyjesiyy, 3a y:)xy HaydHy o0nact Xupypruja, 4iaH.

115



8.2. KEY WORDS DOCUMENTATION

UNIVERSITY OF KRAGUJEVAC
FACULTY OF MEDICAL SCIENCES KRAGUJEVAC

Accession number:
ANO

Identification number:

INO

Documentation type: Monographic publication

DT

Type of record: Textual printed material

TR

Contents code: PhD thesis

CC

Author: Vojin Kovacevic, MD

AU

Menthor/co-mentor Prof. Lukas Rasulic, MD, PhD

MN

Title: Analysis of differences in the clinical course and outcome of
operative treatment after standard lumbar discectomy and microdisectomy

TI

116



Language of text:
LT

Language of abstract:

Country of publication:

CP

Locality of publication:

LP

Publication year:
PY

Publisher:
PU

Publication place:

Physical description
PD

Scientific field:
SF

Scientific discipline:
SD

Subject/key words:
reoperation

SKW

ubC

Holding data:

Serbian (Cyrillic)

Serbian/English

Serbia

Serbia

2019

Author reprint

34000 Kragujevac, Serbia, Svetozara Markovica 69

Thesis contains 108 pages, 7 chapters, 30 graphs, 12 tables, 18
pictures, and 142 citations

Medicine

Surgery/Neurosurgery

microdiscectomy, standard discectomy, clinical outcome,

Library of Faculty of Medical Sciences, Kragujevac, 34000

Kragujevac, Serbia, Svetozara Markovica 69

117



Note:

Abstract:

AB
Standard discectomy (SD) was first used for the treatment of lumbar disc herniation

(LDH) in 1932, while microdiscectomy (MD) was introduced into clinical practice at the end of
the 1970's. Compared to SD, MD has enabled better visualization of the relationship between
neural structures and pathological substrate with significantly less iatrogenic trauma. Although
MD is considered a gold standard for surgical treatment of LDH by many authors, the daily
clinical practice of many centers shows that the two surgical methods have equal status. The aim
of the study was to compare the clinical course, the frequency of complications and reoperations,
and the ultimate functional outcome of treatment after MD and SD. The main issue of the
research was is the equality of the two operative treatment modalities in our clinical practice
justified. The study was designed as an observational clinical, non-randomized prospective study,
encompassing 206 patients who were operatively treated for LDH at a single spinal level over the
three-year period. For an outcome assessment, in patient questionnaires both the Oswestry
Disability Index (ODI) and the Visual Analogue (VA) scales were used. In addition to the study,
a retrospective analysis of the rate of recurrent disc herniation requiring reoperation was carried
out. It included 545 patients during the nine-year period. The results have shown that
microdiscectomy is associated with a significantly lower rate of reoperation, shorter
hospitalization, reduced use of analgesics postoperatively, as well as an increased duration of
operation. Also, based on satisfaction index, patient satisfaction with operative treatment was
significantly higher after MD. However, the functional outcome of treatment and reduction of
pain syndrome (according to ODI and VA scales) were not related to the choice of surgical
method. The positive outcome of surgery was also affected by shorter duration of preoperative
symptoms and preoperative physical therapy. According to the obtained results it can be
concluded that MD should be given priority over SD, but also that it's a method in accordance

with the development of a more efficient health care system.
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Oopazay 1

HU3JABA AYTOPA O OPUTHHA/THOCTH JIOKTOPCKE /IHCEPTALIHJE

Ja, Bojun KoBaueBuh, u3jaBibyjeM J1a JOKTOPCKa IUCEPTALIH]ja [TOJT HACIIOBOM:

Ananuza pPa3janKa y KIIMHUYKOM TOKY W MCXOAY OIICPATUBHOTI JICYCHA

nanujeHata 00oJeaux ycuaes JyMOalHe TMCKYC XepHUje HAKOH CTaHIapJiHe 1

MUKPOAUCKEKTOMH]E

Koja je onOpamena Ha Dakynrery MEAUIIMHCKUX HAayKa

VYuusepsureta y Kparyjesiy npeicraBiba opueuHaiHo aymopcko 0eno HacTallo Kao pe3ysraT

CONCMeEEeHO0c UCmpasicueauyxKoe pa()a.

Osom H3zjasom makxohe nomephyjem:

e J1a caM jeOunu aymop HaBeAEHE JOKTOPCKe AUcCepTanyje,

e Jla y HaBE/IEHO] JIOKTOPCKO] TUCEPTAlM]U HUCAM U38PUIUO/IA NOBpedy AyTOPCKOT HUTH
JpyTor MpaBa UHTEJIEKTyalIHe CBOjUHE APYTHX JIMIA,

® Jla yMHOXKEHU MPUMEpaK JOKTOPCKE TUcCepTaltje Y ITaMIIaHO] U eIeKTPOHCKO] (hopMHU
y 4MjeM ce MpHIOry Hajasu oBa M3jaBa caap:ku JIOKTOPCKY AMCEPTALUjy MUCTOBETHY

0/10pamEeH0]j JOKTOPCKO] TUCEPTAIIH]H.

YV Kparyjesny , 28.2.2019. roaune,

MOTIHC ayTopa
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Oopazay 2

H3JABA AYTOPA O HCKOPHIITRABAIL Y /[OKTOPCKE THCEPTALTUJE

Ja, Bojun KoBauesuh

J03BOJbaBaM

HC 103BOJbaBaM

YHusepsurerckoj 6ubnuorenu y Kparyjesily 1a Ha4UMHHU ABa TpajHAa YMHOXEHA IPUMeEpKa y

EJIEKTPOHCKO] POPMH TIOKTOPCKE JUCEPTAIHje MO HACTIOBOM:

Ananusa Pa3jnKa Y KIMHUYKOM TOKY M UCXOAY OIICPATHUBHOI JICUCH:A

naijeHara o0oJeNnux ycue JyMOallHe TUCKYC XepHU]€ HAKOH CTaHJap/IHe U

MUKPOJAUCKEKTOMHU]E

Koja je onOpamena Ha _Dakynrery MenMIMHCKUX HayKa

VYHusepsureta y Kparyjesiy, U To y LEJIHHM, Ka0 U Jia MO jeJaH MpUMepaK TaKO YMHOXKEHE
JOKTOPCKE JMCEpTallMjeé YYUHU TPajHO JOCTYHMHUM JaBHOCTH IyTEM JIUTMTAIHOT
penozutopujyma YHuBep3utrera y KparyjeBily U LEHTpaIHOT PENO3UTOpHjyMa HaJJIC)KHOT
MHUHHMCTapCTBa, TAKO Ja MPUNAJHUIM jJaBHOCTH MOTY HAUYMHHUTHU TPajHE YMHOXKEHE MPUMEpKe

y €JIeKTPOHCKO) GOpPMH HaBeJleHe JOKTOPCKE AUCEPTaLUje IIyTeM npey3umarsd.

OBom M3jaBoM Takohe

J03BOJbaBaM

HE J03BOJbaBaM’
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STANDARD LUMBAR DISCECTOMY
VERSUS MICRODISCECTOMY - DIFFERENCES
IN CLINICAL OUTCOME AND REOPERATION RATE

Vojin Kovacevi¢"?, Nemanja Jovanovi¢™?, Marina Mileti¢-Kovacevi¢!, Radivoje Nikoli¢™?,
Miodrag Peuli¢*?, Kresimir Rotim**, Tomislav Sajko** and Lukas Rasuli¢>®

"Faculty of Medical Sciences, University of Kragujevac; ?Center for Neurosurgery, Kragujevac Clinical Center,
Kragujevac, Serbia; *University of Applied Health Sciences, Zagreb, Croatia; *Clinical Department of Neurosurgery,
Sestre milosrdnice University Hospital, Zagreb, Croatia; *School of Medicine, University of Belgrade;

6Clinical Department of Neurosurgery, Clinical Center of Serbia, Belgrade, Serbia

SUMMARY - Microdiscectomy (IMD) is accepted nowadays as the operative method of choice
for lumbar disc herniation, but it is not rare for neurosurgeons to opt for standard discectomy (SD),
which does not entail the use of operating microscope. In our study, differences in disc herniation re-
currence and clinical outcome of surgical treatment of lumbar disc herniation with and without the
use of operating microscope were assessed. Our study included 167 patients undergoing lumbar disc
surgery during a three-year period (SD, n=111 and MD, n=56). Clinical outcome assessments were
recorded by patients via questionnaire forms filled out by patients at three time points. Operation
duration, length of hospital stay and revision surgeries were also recorded. According to study results,
after one-year follow up there was no statistically significant difference between the SD and MD
groups in functional outcome. However, we recorded a statistically significant difference in leg pain
reduction in favor of the MDD group. According to the frequency of reoperations with the mean follow
up period of 33.4 months, there was a statistically significant difference in favor of the MD group (SD
6.3% vs. MDD 3.2%). There appears to be no particular advantage of either technique in terms of func-
tional outcome since both result in good overall outcome. However, we choose MD over SD because

it includes significantly lower recurrent disc herniation rate and higher reduction of leg pain.

Key words: M; icrodiscectomy; Standard discectomy; Clinical outcome; Reoperation

Introduction

Elective lumbar discectomy is regarded a good
treatment option for lumbar disc herniation and one of
the most common neurosurgical procedures. Discec-
tomy is considered the gold standard in the treatment
of lumbar disc herniation patients if sciatica or neuro-
logical deficits occur and still persist after a course of
conservative therapy™?. In 1934, Mixter and Barr were

Correspondence to: Prof. Lukas Rasulic, MD, PhD, Clinical De-
partment of Neurosurgery, Clinical Center of Serbia, Dr Koste
Todorovi¢a 4,11000 Belgrade, Serbia

E-mail: lukas.rasulic@gmail.com

Received September 1, 2016, accepted June 30,2017

Acta Clin Croat, Vol. 56, No. 3, 2017

the first to recognize herniated disc as a common cause
of neural compression in the lumbar spinal canal and
advocated surgical approach to the problem®. Surgical
approach, commonly known as standard discectomy, is
still employed today, accompanied by a number of
technical modifications implemented over years, and
includes partial hemilaminectomy and partial discec-
tomy for herniated disc removal. A new era in the op-
erative management of lumbar disc herniation began
in the year 1977 with the use of operating microscope
for surgical removal of herniated disc material*’. Soon
after the introduction of the above mentioned innova-
tion, according to the first results, it was pointed out
that microdiscectomy was just as efficient as standard
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discectomy, having certain advantages over the latter®.
Compared with the standard open discectomy, micro-
discectomy enabled the use of smaller incisions of the
skin and fascia and facilitated a less traumatic surgical
procedure, thereby reducing postoperative pain and
hospital stay.

Although microdiscectomy is accepted nowadays
as the method of choice for the presenting pathology,
it is not rare for neurosurgeons to opt for standard dis-
cectomy, which does not entail the use of operating
microscope. Over the last two decades, several kinds of
operative techniques have been generated in the treat-
ment of lumbar disc herniation patients (chemonucle-
olysis, laser discectomy and endoscopic-assisted tech-
niques), but they have not become widely accepted
into clinical practice due to having a limited range of
indications and often unsatisfactory clinical results’”.
'The newer minimally invasive methods (microendo-
scopic or tubular discectomy), which appear to be gen-
erally accepted nowadays, have been proven to be a
satisfactory alternative to microdiscectomy. The major
advantages of endoscopic discectomy are reported to
include significantly less muscle damage' and less
peridural scar tissue formation''. However, there were
no statistically significant differences in the final clini-

cal treatment outcome'?.

13-15 16,17

Several retrospective and prospective
domized studies have been published so far, comparing
the relative merits of microdiscectomy and standard
discectomy, which imposes a general conclusion that
there is no clinically relevant difterence in the clinical
treatment outcome even after continuous long-term
monitoring of patients.

It is our belief that a drawback of prospective ran-
domized studies is the fact that they are highly influ-
encing the choice of surgical procedure performed by
the individual surgeon because if the surgeon is not
familiar with his/her own chosen method, its applica-
tion can affect the final clinical treatment outcome. In
addition, most of the studies are dedicated to the sur-
gical aspects in the treatment of patients, including
possible complications, surgery duration and hospital
stay. Although pain assessment method is covered in
numerous studies, there are quite a few studies that
include patient self-rated outcome scale, which turns
out to be essential in the clinical outcome assessment.
Unlike most other studies, we included the problem of
recurrent disc herniation that required reoperation.

ran-
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Our study presents an attempt to make a multidi-
mensional comparison between the course and out-
come of surgical treatment of lumbar disc herniation
with and without the use of operating microscope.

Patients and Methods

Our study was designed as a prospective non-ran-
domized study and it included patients undergoing
lumbar disc surgery during the three-year period at the
Center for Neurosurgery, Kragujevac Clinical Center
in Kragujevac, Republic of Serbia. Clinical outcome
assessments were recorded by the patients via ques-
tionnaire forms filled out by the patients preoperative-
ly, three months after surgery and properly conducted
physical therapy program, and also one year after sur-
gery. The questionnaires contained the following pa-
rameters: Visual Analog Scale (VAS, 0-10) used as a
tool in quantifying patient experience of back and leg
pain intensity and Oswestry Disability Index (ODI,
0-100%disability) used for assessment of disability and
functional recovery in patient daily activities. The ODI
is considered the ‘gold standard’ of low back functional
outcome tools'™. Operation duration, length of hospi-
tal stay and revision surgeries were also recorded.

'The mean follow-up in terms of potential reopera-
tion and other surgical complications in the postoper-
ative period was 33.4 months.

The criteria for inclusion into the study were de-
fined as: single level lumbar disc herniation; monora-
dicular symptoms with predominant sciatica compared
to less severe lower back pain; conservative treatment
failure or intolerable sciatica, or rapidly progressive
neurological deficits (including motor deficits, bladder
dysfunction, partial and complete cauda equina syn-
drome).

Exclusion criteria were defined as a history of pre-
vious lumbar back surgery; signs of spinal instability or
other spinal abnormalities; excessive obesity; body
mass index above 35'; and history of psychiatric or
addiction and mental disorders.

Procedures were performed under general anesthe-
sia and patients were placed in the genupectoral posi-
tion. The affected interlaminar space was localized by
lateral x-ray fluoroscopy just before and with confir-
mation during surgery. Microdiscectomy was per-
formed after a horizontal skin incision of approxi-
mately 4-5 cm in length above the lumbar spinal seg-

Acta Clin Croat, Vol. 56, No. 3, 2017
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ments and incision of lumbodorsal fascia and sub-
periostal preparation to the interlaminar space. Using
the operating microscope (Carl Zeiss Co., OPMI
Vario/NC33, Oberkochen, Germany), the following
aspects of the surgery were performed: partial hemi-
laminectomy of the superior and inferior lamina and
partial flavectomy. After these aspects had been per-
formed, the herniated disc was removed. In addition,
all patients were mobilized during the first 24 hours
after surgery.

'The protocol of the present study was approved by
the institutional ethics committee.

Data are presented as mean + standard deviation
(SD) or median (range). For comparison of the two
treatment modalities, the independent samples t-test
was used for normally distributed data and the Mann-
Whitney test for skewed data. The paired samples #
test was used to test statistical difference between two
time points within each procedure. The x?-test was
used to analyze the association between surgical group
and reoperation rate. Statistical significance was ac-
cepted at the p<0.05 level. Statistical data analyses
were done using SPSS Statistics 22.

Results

During the study period, 223 patients diagnosed
with lumbar disc herniation underwent surgery by

four experienced neurosurgeons. The study admission
criteria were satisfied by 167 patients and at the same
time they were available when requested to complete
the questionnaires. Depending on the surgeon’s prefer-
ence, 111 patients underwent surgery by using the
method of standard discectomy, that is, without using
operative microscope, whereas 56 patients underwent
surgery by the method of microdiscectomy. The stan-
dard discectomy group had 57 men and 54 women
undergoing surgery, whereas the microdiscectomy
group included 34 men and 22 women. The mean age
of patients in the standard discectomy group (SD) and
microdiscectomy group (IMD) was 44.9 (range: 17-75)
years and 44.8 (range: 19-67) years, respectively. The
most common level of disc herniation was at the level
of L5/S1 lumbar vertebrae in both groups (SD, n=61
and MD, n=28), and then at the level of L.4/L5 (SD,
n=33 and MD, n=17).

There were no statistically significant group differ-
ences in the operation duration or the length of hospi-
tal stay. In both groups, surgery was usually completed
during the first hour from the beginning of operation,
which was observed in 74.3% of SD cases and 68.7%
of MD cases. The mean duration of hospital stay was
5.6x+2.8 (range: 3-9) days in the SD group and 6.7+3.1
(range: 4-11) days in the MD group.

The mean preoperative ODI score in the SD group
was 58.34+21.32 (range: 23-94) and mean VAS leg

Table 1. Initial parameters and operation details

Variable Standard discectomy | Microdiscectomy p value
group group
Number of patients 111 56
Gender
— male 57 34
— female 54 22
Patient age (years) 449 (17-75) 44.8 (19-67) p=0.95
Operation duration (h)
<1h 74.3% 68.7% p=0.43
>1h 25.7% 31.3%
Hospital stay (days) 5.6+2.8 6.7£3.1 p=0.87
Preoperative VAS leg pain 7.7+1.9 8.2+2.1 p=0.26
(range: 2.5-9.2) (range: 2.3-9.6)
Preoperative VAS back pain | 4.7£2.2 4219 p=0.33
(range: 1.8-6.5) (range: 1.5-6.2)
Preoperative ODI (%) 58.34+21.32 55.1£19.13 p=0.7

VAS = Visual Analog Scale; ODI = Oswestry Disability Index
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Table 2. Clinical outcome 3 months after surgery

Variable Standard discectomy | Microdiscectomy p value
group group
3-month postoperative 3.0+2.5 2.84+2.3 _0.69
VAS leg pain (range: 0.5-7.5) (range: 0-7) p=t
3-month postoperative 2.1+2.2 1.9+2.0 -0.89
VAS back pain (range: 1-5.2) (range: 0-6.1) p=t
3-month postoperative ODI | 25.67+18.43 22.4+16.14 07
(%) (range: 4-63) (range: 0-43) p=t
VAS leg pain reduction ~
after 3 months 47 >4 p=0.08
VAS back pain reduction ~
after 3 months 2.6 2:3 p=0.67
Reduction in ODI
after 3 months 32.67 32.7 p=0.93

VAS = Visual Analog Scale; ODI = Oswestry Disability Index

pain level was 7.7+1.9 (range: 2.5-9.2). The mean pre-
operative ODI score in the MD group was 55.1+19.13
(range: 26-87) and mean VAS leg pain level was
8.2+2.1 (range: 2.3-9.6). Patients in the SD group had
a baseline mean low back pain (LBP) score of 4.7+2.2
(range: 1.8-6.5), whereas patients in the MD group
had a mean LBP score of 4.2+1.9 (range: 1.5-6.2).
There was no statistically significant difference be-
tween the two groups according to these initial param-
eters (Table 1).

While completing the questionnaires for the sec-
ond time at 3 months postoperatively, significant re-
duction was noted in the perceived pain score for leg
pain and for LBP in both study groups. The mean VAS
for leg pain in the SD group was 3.0£2.5 (range: 0.5-
7.5), compared to 2.8+2.3 (range: 0-7) in the MD
group. The mean VAS for LBP in the SD group was
2.1+2.2 (range: 1-5.2), compared to 1.9+2.0 (0-6.1) in
the MD group. Also, a significant decrease in ODI
values was observed: 25.67+18.43 (range: 4-63) in the
SD group and 22.4+16.14 (range: 0-43) in the MD
group. There was no statistically significant difference
between the two groups in the monitored parameters
after three months of surgery. There was no statisti-
cally significant difference in the reduction of ODI
and VAS values for leg and back pain at three months
either (Table 2).

At 12-month follow-up after operative treatment,
the patients were requested to complete the question-
naires once again. Both groups showed a clinically im-
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portant trend towards a decrease in the VAS of leg
pain and ODI scores, whereas LBP values determined
using the VAS scale demonstrated a minimum de-
crease compared to the previous examination. The
SD patients displayed the mean leg pain level of 2.3+
2.5 (range: 0-7.5), median back pain of 2+1.9 (range:
0-5.5) and ODI of 19.13+15.69 (range: 0-60). The
MD patients had the mean leg pain of 1.9£2.5 (range:
0-7), median back pain of 1.60+2.0 (range: 0-6),
and ODI of 14.65+13.2 (range: 0-32). At one-year
follow-up, improvement of preoperative leg pain
according to VAS was 5.4 (p<0.001) in SD patients
and 6.3 (p<0.001) in MD patients.

Significant reduction in LBP intensity was noted
as well. The corresponding values for LBP reduction
were 2.7 in the SD group and 2.6 in the MD group.
'The preoperative mean ODI values after one year de-
creased by 39.21 in the SD group and by 40.45 in the
MD group (p<0.001 both), yielding a statistically sig-
nificant improvement in both groups. At one-year
follow-up, there was no statistically significant differ-
ence between the SD and MD groups according to the
reduction in VAS score for back pain or reduction in
ODI values. However, we recorded significant differ-
ence in the leg pain reduction by VAS (p=0.038) in
favor of the MDD group (Table 3).

Of the 167 patients in the database with the mean
follow-up of 33.4 months, nine (5.4%) patients under-
went reoperation. In the SD group, seven (6.3%) pa-
tients underwent reoperation, whereas five (4.5%) pa-
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Table 3. Clinical outcome 12 months after surgery and reoperation rate

Variable Standard discectomy | Microdiscectomy p value
group group

12-month postoperative 2.3+2.5 1.9+2.5 037

VAS leg pain (range: 0-7.5) (range: 0-7) p=t

12-month postoperative . .

VAS back pain ?r_ig .0-5.5) (1r6r(1)_2 0-6) p=0.23

(median) ange: 0-5. ange:

12-month postoperative ODI 19.13+15.69 14.65+13.2 _0.19

(%) (range: 0-60) (range: 0-32) p=t

VAS leg pain reduction B

after 12 months >4 6.3 p=0.038

VAS back pain reduction ~

after 12 months 2.7 2.6 p=0.75

Reduction in ODI 39.21 40.45 _0.86

after 12 months (p<0.001) (p<0.001) p=t

Reoperation rate (%) 5.4 3.2 | p=0.0001

VAS = Visual Analog Scale; ODI = Oswestry Disability Index

tients underwent reoperation because of recurrent disc
herniation. Due to postoperative recurrent radicular
pain, two patients received the treatment of fibrous ad-
hesions of spinal nerve roots caused by scar tissue for-
mation. Of the 56 patients in the MD group, two
(3.2%) patients underwent reoperation and one
(1.78%) patient underwent reoperation because of re-
current disc herniation. According to the frequency of
reoperations, there was a statistically significant differ-
ence in favor of the MD group (p=0.0001). The SD
patients underwent reoperation at 6-28 (mean, 16.5)
months after their first surgery.

Discussion

'The present study sought to investigate differences
in the functional outcome after lumbar disc excision
with and without the use of microscope, and also to
detect whether there were significant differences in
terms of the pain syndrome reduction. If each group is
assessed separately, both groups displayed significant
improvement in terms of leg and low back pain inten-
sity scores, showing good recovery according to the
ODI. The only statistically significant difference noted
between the two groups was reduction in the leg pain
intensity score. Although no significant difference was
noted at 3 months post-surgery, there was a statisti-
cally significant reduction in leg pain intensity at 12
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months in the MD group (pain reduced by 6.3 points)
compared to the SD group (pain reduced by 5.4
points). The verified difference could be attributed to
the lower preoperative leg pain score in the SD group,
which could be caused by better patient selection for
operative treatment in the MD group.

Although we had expected better functional out-
comes after surgical treatment in the MD group be-
cause they had the advantage of less tissue trauma and
better visualization, no statistically significant differ-
ences were detected between the two groups in out-
comes based on the results obtained by the ODI and
VAS. Our starting hypothesis was not verified in the
works of other authors either, who used various ques-
tionnaires for treatment outcome assessment!®162425,
Most of the above mentioned studies share the same
view related to the significant reduction in leg and low
back pain intensity in both groups, completed with ex-
cellent functional recovery, but the overall results are
not statistically and clinically significant. In addition,
some segments of the studies show the authors’ prefer-
ence for one of the treatment modalities. However,
their overall results are generally heterogeneous.

The main reason why our study differs from the
majority of other studies is the follow-up of lumbar
disc reherniation rate and the need for reoperation.
'The abovementioned studies do not give their views on
recurrent lumbar disc herniation. Our study showed
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that after microdiscectomy, there was a statistically less
chance of reoperative treatment because of recurrent
lumbar disc herniation or excessive fibrous traction of
the dural sac and spinal roots. We attribute this result
to better visualization of the neural structure and
pathologic substrate, and their mutual relations. Ac-
cording to a few available studies on recurrent lumbar
disc herniation, the reoperation rate is 6%-24% de-
pending on the length of follow-up®*?%. Studies having
similar length of follow-up just like ours are reported
to have the reoperation rate of approximately 10%%,
which is a considerably higher rate compared to our
study. However, it is not the difference related to the
reoperation rate that proves the higher level of efhi-
ciency in lumbar disc herniation treatment (demon-
strated by our own results), but the reasons for claim-
ing this should be found in setting different indica-
tions for reoperation.

In the present study, the use of microscope did not
lengthen the duration of the operation, although a
higher percentage of the operation cases in the SD
group lasted for less than one hour. The operating time
varies in other studies depending on the use of micro-
scope. Our results are in agreement with the findings
of some earlier studies®, some of which even report a
shorter operation time when using the standard dis-
cectomy technique'®'”?. However, there are only a few
authors who came to the following conclusion and re-
port a shorter operation time when using the micro-
scope'. The operating time is an important factor to
consider, especially the aspect of blood loss and intra-
operative risk factors for surgical site infections. Ac-
cording to the findings of some studies, one of the
benefits of microdiscectomy is a significantly decreased
perioperative blood loss?%. In terms of surgical data,
considering the fact that the increased visualization al-
lowed for smaller incisions of the skin and fascia, less
tissue trauma and more efficient hemostasis are ex-
pected. However, bearing in mind that blood loss re-
ported for standard discectomy does not affect the he-
modynamic stability of the patient, the aforemen-
tioned surgical data cannot be taken as an essential
factor for the choice of one of the surgical methods
given. In addition, blood loss is directly proportionate
to the length of operation duration, which is frequent-
ly dependent on the individual surgeon’s skills per se,
and not so much on the operating method preferred.

Our study concurs with the recently published re-
sults'®?26 which demonstrated that both standard
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discectomy and microdiscectomy were appropriate
techniques with no difference in outcomes. However,
studies concerned with patient earlier return to work/
normal activities are reported to choose microdiscec-
tomy over standard discectomy?*?. These results were
explained by the correspondingly reduced tissue trau-
ma during microsurgery. However, the results given
should not be fully taken into consideration because
they are strongly influenced by differences in the
worker compensation policies in different countries
worldwide.

As regards the length of hospital stay, there was no
clinically relevant difference between the two groups
in our study. There are some studies favoring microdis-
cectomy'®?”% but also there are other studies support-
ing the results obtained in our study*. However, this
variable, too, is often dependent on the factors other
than the medical ones, such as healthcare policies and
insurance systems in a particular country.

When making comparison between our study and
a number of similar studies in this respect, some stud-
ies are reported to have the following drawbacks: ret-
rospective character®, and the fact that there is only
one surgeon and patients randomized to treatment by
using one of the aforementioned methods'. If the
validity of our study is subject to discussion, it is our
belief that its main advantages were related to the fact
that the surgeon was enabled to implement a familiar
technique and relatively uniform indications for sur-
gery. In addition, in our study, patients were not ran-
domized to treatment by the use of specific modality,
but it was the surgeon who made final choice in the
way that best served the patients’ interests, and the
choice itself was related to the adequate treatment mo-
dality, depending on the pathology-based substrate.
Apart from the patient inclusion criteria for the study,
the approximate mean initial VAS and ODI values
provide similar indications for surgery. The similarity
of frequency of disc herniation level, gender distribu-
tion and mean age in both groups additionally demon-
strate the level of compatibility between the two pa-
tient groups. Finally, although the two group sizes
were different, the MD group size (56 patients) was
still large enough to give the study sufficient power to
reach appropriate conclusions.

We have come to a conclusion that in terms of pa-
tient-rated outcomes, there appears to be no particular
advantage of either technique for the operative treat-
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ment since they both result in good overall outcome.
In addition, there was no significant difference in the
overall functional outcome after standard discectomy
and microdiscectomy procedures. Bearing in mind the
results obtained, along with a constant tendency in
spine surgery towards developing minimally invasive
techniques, an important concern has been raised re-
garding the justification of financing a plethora of the
above mentioned tools for minimally invasive spinal
surgery. Good overall long-term functional outcome
in both groups imposes a conclusion that the surgeon
should make decision to use a specific operative tech-
nique relating to whether he/she is adept in his/her
own chosen method. However, we choose microdis-
cectomy over standard discectomy because it includes
a significantly lower recurrent disc herniation rate and
higher reduction of leg pain, as observed in the present
study. In addition, one of the most obvious advantages
of microdiscectomy is its superiority in teaching
younger colleagues, for it provides a brief overview of
insights into the neuroanatomy and pathologic sub-
strate, which is not always possible to achieve when it
comes to standard discectomy.
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Sazetak

STANDARDNA LUMBALNA DISKEKTOMIJA NASUPROT MIKRODISKEKTOMIJI
- RAZLIKE U ISHODU LIJECENJA I STOPI REOPERACIJE

V. Kovacevic, N. Jovanovié, M. Miletic-Kovacevié, R. Nikolié, M. Peulié, K. Rotim, T. Sajko i L. Rasuli¢

Mikrodiskektomija (MD) je danas prihvacena kao operativna metoda izbora u lijeCenju lumbalne diskus hernije, ali se
neurokirurzi nerijetko odlucuju za standardnu diskektomiju (SD) koja ne podrazumijeva upotrebu operativnog mikroskopa.
U nasoj studiji smo nastojali uoditi razlike vezano za rekurentnu diskus herniju i funkcionalni ishod kirurskog lije¢enja lum-
balne diskus hernije uz uporabu operativnog mikroskopa i bez nje. Nasa studija je ukljucila 167 bolesnika koji su podvrgnu-
ti operaciji lumbalne diskus hernije tijekom trogodisnjeg razdoblja (SD, n=111 i MD, n=56). Ishod lije¢enja procjenjivao se
pomocu upitnika koji su bolesnici ispunjavali u tri vremenske tocke. Vrijeme trajanja operacije, duzina hospitalizacije i reo-
peracije su takoder biljezeni. Nakon godinu dana pracenja prema nasim rezultatima nije bilo statisticki znacajne razlike iz-
medu skupina SD i MD u funkcionalnom ishodu lije¢enja, ali je zabiljeZena statisti¢ki znac¢ajna razlika u smanjenju boli u
nozi u korist skupine MD. Prema ucestalosti reoperacija s prosje¢nim razdobljem pracenja od 33,4 mjeseca, utvrdena je sta-
tisticki znacajna razlika u korist skupine MD (SD, 6,3% i MD, 3,2%). Nijednoj operativnoj tehnici ne moze se dati prednost
u smislu funkcionalnog ishoda lijeenja, jer obje daju odli¢ne rezultate. Ipak, nas izbor je mikrodiskektomija zbog nize stope
rekurentne diskus hernije i viSeg stupnja smanjenja boli u nozi.

Kljucne rijeci: Mikrodiskektomija; Standardna diskektomija; Ishod lijecenja; Reoperacija
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To wait for a spontaneous recovery of the third cranial nerve palsy
occurring after the coiling of a PComA aneurysm or to implement

surgical treatment?

— A case report.

Da li treba Cekati spontani oporavak slabosti treCeg kranijalnog nerva nastale
nakon koilinga PComA aneurizme ili sprovesti operativno le¢enje?
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Abstract

Introduction. In the last two decades a method of endovascular
embolization has been imposed as a method of choice in the treat-
ment of unruptured intracranial aneurysms. Therefore, the problem
of treating posterior communicating artery (PComA) aneurysms pre-
senting with the third cranial nerve (TCN) palsy has become even
more complex. The case of a patient reported in the paper itself has
presented a dilemma of whether to wait for spontaneous resolution
of ophthalmoplegia developed after the coiling of a PComA aneu-
rysm or whether to implement an early surgical treatment. Case re-
port. An unruptured saccular aneurysm, directed inferolaterally in
the right internal carotid artery (ICA) segment in the position of the
PcomA origin, was diagnosed in a 58-year-old male patient. The an-
eurysm was measuring 9 mm in diameter while the neck was meas-
uring 5 mm. The day before the planned embolization, the patient
developed ipsilateral ophthalmoparesis, whereas the first day after
the endovascular procedure was completed, the patient developed
right-sided complete ophthalmoplegia. Ten weeks after the endovas-
cular embolization our team decided to perform a microsurgical
treatment including aneurysm clipping and coil extraction. Eighteen

Apstrakt

Uvod. U poslednje dve decenije metoda endovaskularne emboli-
zacije nametnula se kao metoda izbora u lecenju nerupturiranih
intrakranijalnih aneurizmi. Stoga je problem lecenja aneurizmi u
regiji zadnje komunikativne arterije (PComA), udruzene sa
slaboséu treceg kranijalnog nerva (TKN), postao jos komplek-
sniji. Slucaj bolesnika prikazanog u ovom radu stvorio je dilemu
da li treba cekati spontani oporavak oftalmoplegije koja je nastala
nakon embolizacije aneurizme na PComA ili je potrebno

months after the surgery, the patient made a full recovery of the
functions of musculus (1m) levator pajpabrae, m. rectus medialis and pupillary
function, with a partial recovery of the functions of . obliqus inferior,
. rectus inferior and . rectus superior. Conclusion. According to medi-
cal research and literature, the partial recovery of the TCN palsy is
expected to happen in the first few weeks after embolization. De-
spite the completion of endovascular treatment progression of oph-
thalmoparesis to ophthalmoplegia without any simptoms of clinical
improvement after 10 weeks is considered to be an indicator of long-
standing TCN comptession, which can lead to irreversible nerve
damage. Despite the increase in the use of an endovascular emboli-
zation method in the treatment of PComA aneurysms preceeded by
the TCN palsy, neurosurgical treatment is believed to have been
necessary. Still, there is one question left to be answered - did we re-
act too late in this particular case?

Key words:

intracranial aneursym; oculomotor nerve; embolization,
therapeutic; neurosurgical procedures; ophthalmoplegia;
recovery of function.

sprovesti rano operativno lecenje? Prikaz bolesnika. Kod
bolesnika muskog pola Zivotne dobi od 58 godina dijagnostik-
ovana je nerupturirana inferolateralno orijentisana bilobarna
aneurizma na desnoj unutrasnjoj karotidnoj artetiji — arteria carotis
interna (ACI) u regiji ishodista PComA, dijametra 9 mm i $irine
vrata 6 mm. Dan pre planirane embolizacije kod bolesnika se
javila ipsilateralna oftalmopareza, a prvog dana nakon endovas-
kularne procedure doslo je do razvoja kompletne desnostrane
oftalmoplegije. Nakon 10 nedelja perzistentne oftalmoplegije
doneli smo odluku da se sprovede operativno lecenje u vidu
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klipsovanja aneurizme i ekstrakcije koilova. Nakon 18 meseci od
operacije doslo je do potpunog oporavka funkcije musculus (m.)
levator palpabrae, m. rectus medialis 1 pupilarne funkcije, sa parcijal-
nim oporavkom funkcije #.0bligus inferior, m. rectus inferior i m.rectus
superior. Zaklju€ak. Prema literaturi, o¢ekivano vreme, barem de-
limi¢nog oporavka TKN nakon embolizacije je tokom prvih ne-
koliko nedelja. Progresija oftalmopareze u ofalmoplegiju uprkos
sprovedenom endovaskularnom lecenju, a bez klinickog pobol-
j$anja nakon 10 nedelja od sprovodenja istog, shvacena je kao in-
dikator izrazene kompresije TKN koja bi mogla dovesti do irev-

erezibilnog ostecenja nerva. Uprkos sve vecoj ucestalosti metode
endovaskularne embolizacije u le¢enju aneurizmi u regiji PComA
koje su pracene preoperativnom slaboséu TKN, smatramo da je
operativno lecenje bilo neophodno. Ostaje pitanje da li je nasa
reakcija u ovom slucaju zakasnila?

Kljucne reci:

aneurizma, intrakranijalna; n. oculomotorius,
embolizacija, terapijska; neurohirurSke procedure;
oftalmoplegija; funkcija, povratak.

Introduction

The question of an effective treatment alternative of un-
rupted intracranial aneurysms poses a particular problem en-
countered by neurosurgeons, especially nowadays when the
detection rate of aneurysms during routine neurodiagnostic
examinations has been increased '. Particular neurosurgical
approaches have always been required for the treatment of po-
sterior communicating artery (PComA) aneurysms. These
aneurysms reported to occur in 13-30% of all cases cause the
third cranial nerve (TCN) palsy . Therefore, even before the
era of "high definition’ neuroimaging, aneurysms was detected
prior to the occurence of spontaneous subarachnoid hemorrha-
ge due to aneurysmal rupture. The clinical presentation of un-
ruptured PComA aneurysms includes symptoms associated
not only with the TCN palsy, but also with retrobulbar pain .
Considering the wide use of endovascular coil embolization to
treat unruptured intracranial aneurysms *, particularly in the
last decade, the problem regarding optimum management of
unruptured PComA aneurysm became even more complex.

Possible mehanisms for the occurrence of the TCN palsy
caused by a PComA aneurysm are the following: aneurysm in-
duced mass effect and consequent compression of neighboring
nerve, pulsatile effects of aneurysm and the combination of the
latter two mechanisms. Coiling of PComA aneurysms was con-
sidered to affect the compression effect on the TCN, and
aneurysms in this region were believed to require surgical treat-
ment. However, in the past few years there was an increasing
number of reports speaking in favour of complete symptomatic
recovery or partial relief of the TCN after coil embolization >

Also, they refered to the fact that no significant differences were
recognized in the clinical outcome observed while following
treatment compared with surgical clipping aneurysms *°.

The patient’s case presented in our paper has initiated a di-
lemma of whether to wait for a spontaneous recovery of the
TCN palsy which progression is observed immediately after en-
dovascular coiling of an unruptured PComA aneurysm. Once
more, the reported case put an emphasis upon the complexity of
pathology manifested within the case itself along with the emer-
gence of taking a patient-centred approach which should be tai-
lored to each individual. Other possible complications relating to
the management of a PComA aneurysm have also been discus-
sed within the paper itself.

Case report

A 58-year-old male patient was admitted to the outpati-
ent clinic of the Department of Neurology because of repea-
ted episodes of right-sided headaches followed by ipsilateral
retrobulbar pain. The computed tomography (CT) scan of
endocranium revealed no evidence of intracranial hemorr-
hage or any other pathological lesions. During the further
course of examination, magnetic resonance (MR)
angiography was performed, complete with the digital sub-
traction angiography (DSA) study. With 3D DSA of the ce-
rebral vessels, an unruptured aneurysm was recognized (Fi-
gure 1A). It revealed a bilobed saccular aneurysm of the
right internal cartoid artery (ICA) proximal to the PComA
origin, directed inferolaterally. A diameter of the aneurysm
sac was 9 mm, with a proximal neck diameter of 6 mm and

g

A p— . . B
Fig. 1 — Preoperative cerebral digital subtraction angiography (DSA) shows: A) bilobed saccular aneurysm of
posterolateral wall of the internal carotid artery (ICA), communicating segment, aneurysmal sac was measuring 9
mm in diameter while the neck was measuring 6 mm in diameter, with a fundus which was directed
inferolaterally; B) DSA immediately after coil endovascular embolization shows that approximately 75% of the
total aneurysm sac volume was filled (arrow), with a neck residue (asterisk).
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a dome-to-neck ratio of 1.5. Endovascular coil embolizati-
on was recommended as an initial treatment. It was also
planned along additional placement of a stent for the finally
recovery of aneurysm.

The day before the scheduled endovascular embolization
the patient developed a TCN palsy causing ptosis which was ac-
companied by lateral deviation in the right eyeball. Although it
was followed by ophthalmoparesis, the procedure of endovascu-
lar embolization (EE) was administered in order to relieve com-
pression of TCN by relieving pulsating effect of the aneurysm.

The EE was performed and after treating the intracrani-
al wide-necked aneurysm, approximately 75% of the total
aneurysm sac volume was filled, which was revealed by the
immediate postprocedural DSA images (Figure 1B).
However, in the immediate postprocedural course the patient
developed right-sided ophthalmoplegia, including drooping
of the upper eyelid (ptosis), pupilary dilation (mydriasis) and
paralysis of the bulbomotor muscles innervated by TCN.

Eight weeks after procedure there was no regression of ne-
urological deficit. Taking into consideration that it was not pos-
sible to completely fill the aneurysm and that in the postproce-
dural course the patient exhibited the progression to complete
ophthalmoplegia, our clinical team decided to perform neuro-
surgical operative treatment 10 weeks after the endovascular
embolization.

After the right-sided pterional craniotomy, due to the
level of magnification increased by an operating microscope it
was enabled to present the right nervus (n) opticus and right
ICA in the first place. In a microdissection procedure a wide-
necked aneurysm was first identified on the posterolateral wall
of the ICA proximal to the PComA origin, with a fundus
which was directed inferolaterally, causing compression of the
TCN (Figure 2A). N. oculomotorius presented a flatter surface,
while the fundus caused its slightly elevated prominence and
convex outer surface. The two clips were placed across the
neck of the aneurysm — a slightly curved clip, measuring 9 mm
and the straight one, measuring 8.3 mm (Figure 2B). Then,
microdissection of the aneurysm fundus was carried out. Using
the microscissors, the fundus was cut sharply and the placed

coils were gradually removed (Figure 2C and 2D). The TCN
compression was relieved completely, but nerve was bent and
arch-shaped and it was made thinner.

In the early postoperative period after surgery the patient
awoke with right ophthalmoplegia. Immediate postoperative
angiography showed the absence of aneurysm rest (Figure 3).

Fig. 3 — Immediate postoperative cerebral digital
subtraction angiography shows complete obliteration of
the aneurysm.

The postoperative course was uneventful. Examination per-
formed two months after surgery revealed regression rate of
neurological deficit. The patient had a full recovery, with re-
solution of the eyelid ptosis first, which was followed by the
recovery of external ocular movement and then improvement
in pupillary function. Follow-up data concerning the patient's
neurological state were collected during a six-month period.
Eighteen months after the surgery the patient had a full

Fig. 2 — Intraoperative images under magnification (x 8) of an operating microscope show:
A) microdissection of an aneurysmal sac (asterisk); B) by placing two clips at aneurysmal neck which
is at posterolateral wall of internal carotid artery (ICA) followed by the (C) aneurysmal sac opening
and (D) removing of coils from aneurysmal sac with third cranial nerve (TKN) decompression.

Peuli¢ M, et al. Vojnosanit Pregl 2017; 74(12): 1183-1188.
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recovery of the functions of m. levator palpebrae, m. rectus
medialis and pupil function. It also demonstrated that the pa-
tient had a partial recovery of the functions of m. obliquus in-
ferior, m. rectus inferior and m. rectus superior.

Discussion

Although it can be stated that the adequate management
of unruptured intracranial aneurysms is still one of the most
controversial topics ', unruptured PComA aneurysms, pre-
senting with TCN palsy, require urgent treatment to
maximize the potential of functional recovery and prevent
subarachnoid hemorrhage '>. A surgical procedure of
aneurysm clipping used to be a method applied in a standard
treatment of TCN palsy caused by an expanding PComA
aneurysm . Also, the mechanism of recovery by surgical
clipping was known to be effective by relieving the mass ef-
fect. As the method of endovascular embolization has been
more widely used over time, more cases have been reported
along with a minor case series of patients who have made a
functional recovery of TCN after coiling of an PComA
aneurysm > . Recovery mechanism of TCN following coil
embolization is related to loss or decrease of aneurysmal pul-
sation, despite the fact that the mass effect was not
completely relieved. There is also evidence indicating that
after embolization the aneurysm volume decreases by 30%
within the period lasting from 2 to 12 months "*.

Although some studies suggested that surgical clipping
was associated with a higher incidence of recovery of TCN
and higher recovery level in comparison with endovascular
treatment ', meta-analysis of all similar available studies
showed that there were no statistically significant differences
in clinical outcome and rate of complete recovery between
the two groups of patients following coil embolization and
surgical clipping > '°. The findings suggested that oculomotor
nerve palsy may result not only from mechanical compressi-
on by coils but also from inflammation induced by perpendi-
cular thrombosis occurring immediately after endosaccular
embolization .

The prognosis of the TCN palsy mainly depends on the
degree of preoperative deficit. Gender, age and size of the
aneurysm had no influence on the functional recovery of the
nerve &% %17 The importance of interval between the on-
set of palsy and the time of operation/embolisation seems to
be contradictory when compared to the recovery of the nerve
according to the results obtained by various authors " '%. Pa-
tients usually experienced complete functional recovery of
TCN within 3 months of surgery/embolization. However,
full recovery may also take two years. "7,

Ptosis is generally the first symptom, and it frequently
shows the earliest recovery of all other disturbed oculomotor
functions after surgery. The restitution of the single ocular
muscle functions shows a fairly constant course: the muscu-
lus (m) levator palpebrae and the m. rectus medialis show
rapid recovery. The parasympathetic fibres follow next, but
normal function of elevation and depression of the ocular
bulb (m. rectus sup., m. obliquus inf. and m. rectus inferior)
is often delayed. The above mentioned clinical course of the

TCN recovery in patients after clipping completely correlates
with the clinical data of the patient reported here, regarding
his/her functional recovery .

Endovascular embolization of PComA aneurysms im-
poses a problem of anatomical specificity of the location of
an aneurysm, based on which the following types of
aneurysms can be identified: ,,true PComA aneurysms”,
aneurysms which arise on the posterolateral wall of the ICA
located proximal to the origin of the PComA and ICA com-
municating segment aneurysms distal to the origin of the
PComA '®. In the first aneurysmal type neck of the aneurysm
originate of the PCom artery itself and is often associated
with large or fetal PComA arteries. In the most common se-
cond type the neck of the aneurysm can partially incorpora-
tes the PComA artery °, which was not present in our repor-
ted patient, although the aneurysm neck was closely related
to the PComA origin. Although it is a seemingly irrelevant
classification of a small segment of blood vessels at the base
of the brain, its significance is highlighted in the era of endo-
vascular embolization. As for recommendations given for the
first two aforementioned subgroups of aneurysms, microsur-
gical treatment performed by placing adequately modified
clips is being recommended. Endovascular embolization of
the mentioned aneurysms is often incomplete due to the ef-
forts invested in order to save the PComA origin. This is
followed by aneurysm recurrence, while stent placement may
compromise perforant branches. The location of the branches
cannot be determined without performing neurosurgical mic-
rodissection. ICA communicating segment aneurysms distal
to the origin of the PComA can be adequately treated by
microsurgical treatment and endovascular embolization '*.

An increasing number of aneurysms demanding opera-
tive treatment immediately after the performed procedure of
endovascular embolization, has been reported in the past few
years. In our viewpoint, it is a result of inadequate diagnostic
indications for aneurysm coiling procedures. Based on the li-
terature, the most common indications for an operative trea-
tment of previously coiled aneurysms were the following: in-
complete aneurysm occlusion, aneurysmal regrowth and coil
herniation "°. A few case series of patients demonstrated that
microsurgical treatment of the given aneurysms was associa-
ted with a low incidence of serious complications and favou-
rable clinical outcome in most cases. When reviewing the
mass effect of an aneurysm, numerous authors consider utili-
zing a aneurismal sac evacuation technique to be their first
choice regardless of the aneurysm location and nerve deficits
it causes *°. Taking into consideration all the available litera-
ture, we have not been able to identify a case of microsurgi-
cal treatment of a PComA aneurysm where ophthalmoparesis
progressed to acute TCN palsy immediately following the
coiling procedure.

Due to all mentioned above, we are facing the
following clinical dilemma: to wait for a spontaneous
recovery of developed ophtalmoplegia after the coiling of a
PcomA aneurysm, or not, and how long we should wait. In
addition, is it necessary for patients to undergo operative tre-
atment as soon as possible? Or, to rephrase our question: can
our patient’s state be led to the point of the irreversible TCN
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damage by taking an expectation approach? The literature
published so far has not given clear guidelines related to a
reasonable time frame to expect the recovery of the nerve af-
ter endovascular embolization. Although it has been noticed
that the recovery of the TCN palsy can take even a whole
year after the embolization was performed, it is all about ca-
ses where initial regression of weakness symptoms has appe-
ared in the first few weeks after the intervention *’. Taking
into consideration all the findings revealed up to this point,
we believed that concerning our patient’s case we had run
out of time and that microsurgical intervention was
necessary. The progression of ophthalmoparesis to ophthal-
moplegia that did not improve within ten weeks, was consi-
dered in our opinion to be an indicator of long-standing
compression of the TCN. In the following postembolization
course, it could lead to the irreversible TCN damage. Having
completed further analyses of the clinical course and intrao-
perative findings, we concluded that the right decision, rela-
ted to the further patient’s treatment was made at the given
moment. The decision was made for the purpose of preventi-
on of permanent nerve deficit. Still, one question remains to
be answered - did we react in a timely manner? Additionally,
is the progression of ophthalmoparesis to ophthalmoplegia
after coiling considered to be a early predictor of unfavoura-
ble outcome of the recovery of TCN which demands operati-
ve treatment in the first few days? All the additional
questions that may arise concerning the given topic remain
unanswered for the state being due to the lack of reported ca-

ses of patients with the clinical course similar to the one pre-
sented in our case report.

Conclusion

Despite the increasing frequency of use of endovascular
embolization in the treatment of unruptured PComA
aneurysms presenting with the TCN palsy, it is our viewpoint
that concerning the cases with weakness showing marked pro-
gression towards complete ophtalmoplegia after EE is perfor-
med — the patients are required to undergo surgery. The
surgery is to be performed by placing a clip over the neck of
an aneurysm and by the use of the technique of coil extraction
in order to decompress the oculomotor nerve. Simultaneously,
it is neccessary to take into account the time factor, because
the acute complete ophtalmoplegia occuring after the coiling
of a PComA aneurysm should be taken as an indicator of a
predominantly expressed compression of the TCN. The com-
pression may lead to irreversible nerve damage, resulting in
permanent nerve deficit. In the case of the aforementioned cli-
nical course microsurgical procedure is advised, by means of
which the aneurysm mass effect could be relieved.
Unfortunately, based on our own experience and the given lite-
rature, we have to state that nothing can be said about the peri-
od of time recommended for the patient to undergo surgery
which is considered to be more invasive treatment modality.
However, in this case, according to the authors of the paper it-
self — the utilized modus of treatment was highly necessary.
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Abstract

Background Traumatic brachial plexus injuries are generally severe, and in many cases associated with surrounding tissue
injuries, which makes them hard to diagnose at the right time. This paper presents etiological and epidemiological characteristics
of surgically treated civilian traumatic brachial plexus injuries.

Methods This retrospective study included 68 patients, operated due to the traumatic brachial plexus injuries at Clinic for
Neurosurgery, Clinical Center of Serbia, during the 11-year period.

Results The vast majority of injured patients were men in full working maturity. In our study, there were seven different
etiological factors. The road traffic accidents were the most common—41 (60.3%), while the motorcycle accidents were
the most dominant subtype (53.7%) of all road traffic accidents, and also representing 32.4% of all causes of trauma.
Supraclavicular elements of the brachial plexus were injured in more than 80% of patients. A total of 49 (72.1%)
patients from our study had one or more associated injuries. The most common associated injuries were bone fractures,
brain contusions, and vascular injuries.

Conclusion Although rare, non-war-related severe brachial plexus injuries represent a group of patients carrying high
risk of insufficient functional recovery regardless of treatment modality, or surgical technique. Epidemiological and
etiological data are therefore very important to identify the groups in risk and to induce preventive actions aimed at
these patients.

Keywords Brachial plexus - Traumatic brachial plexus injury - Epidemiology - Peripheral nerves - Peripheral nerve injury
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Introduction

Injuries of the brachial plexus, although rare, present a signif-
icant medical challenge, which in many cases leads to lifelong
disability. In neuroscience, it is already well-known that there
are certain factors influencing functional outcome, both motor
and sensory, as described in a number of previous studies [26,
33, 38, 40]. Spontaneous recovery after a mild injury takes
from a few minutes to a few weeks. However, as we go toward
the more severe injuries, the potential of spontaneous recovery
is decreased, to the extent that it may become completely
impossible without, or even after, surgical treatment [7, 37,
42]. With regard to the localization of injury, proximal lesions
generally lead to poorer outcome than the distal ones [1, 16,
47]. Nerve injuries closer to the cell bodies lead to higher
chances of neural death [27]. In addition, proximal nerve in-
juries lead to consequent denervation of a larger number of
muscles and wider skin area, which, except in the case of
complete recovery, lead to more extensive disability [13].
Younger patients generally have better potential for recovery
after the peripheral nerve injury (PNI) in comparison to the
older ones [6]. Lundborg [25] also reports that, although cor-
tical connections and cortical maps can be continuously
remodeled, it seems that younger individuals have a greater
capacity for normalization of the cortical hand map as com-
pared to adults. Further studies show that muscle disuse due to
the loss of mechanical loading and neural influence, which
occurs in cases of limb immobilization and casting, bed rest,
microgravity, spinal cord, or peripheral nerve injury, thus
leads to the slow-to-fast shift in fiber type and MyHC isoform
profile, often accompanied by atrophy of type 1 slow fibers
[6]. On the other hand, faster atrophy and degradation of two
muscle fibers in older patients may present an additional cause
of worse hand and arm strength recovery in this population [6,
14]. Ciciliota and coauthors [6] also describe age-affected
changes at the level of motor units, neuromuscular control,
and neuromuscular junctions, which additionally contribute
to worse strength recovery in older patients.

Studies on traumatic brachial plexus injuries (BPI) gener-
ally agree, with certain variations in percentages, that males
are significantly more frequently injured in comparison to
females, and the majority of patients are between 15 and
40 years of age [9, 11, 19, 23, 24, 39]. Regarding the etiolog-
ical factors, a number of studies reveal a high incidence of
road traffic accidents (RTA) as the cause of traumatic BP [9,
11, 24]. Etiological factors, and the related features, vary de-
pending on the inclusion and exclusion criteria of a certain
study. Studies conducted on subjects with traumatic BPI dur-
ing war times distinguish gunshot injuries as the most com-
mon cause of traumatic BP [5, 8, 12], and similar results are
revealed in the study conducted in developing countries [2].
Results may also be influenced by culture, laws, and high
occupational risk. In some countries, women are not
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accustomed to motorcycle driving, hence the chance of being
injured as a motorcycle driver, which is by far the leading
cause of traumatic BPI within the RTA, is significantly de-
creased [39]. Results of a study can also be affected by the
area taken into account [11].

As referenced above, due to their nature, location, and con-
sequences, traumatic BPIs are the most devastating injuries of
the peripheral nerve system. Traumatic BPIs are generally
severe, and in many cases associated with other injuries,
which makes them hard to diagnose at the right time. The
authors of this paper believe that it is extremely important to
supplement existing knowledge in this field with the etiolog-
ical and epidemiological factors of brachial plexus injuries of
patients treated in a single center.

Materials and methods

This retrospective study included 68 patients, operated due to
traumatic brachial plexus injury at the Clinic for
Neurosurgery, Clinical Center of Serbia, Belgrade, Serbia,
during a period of 11 years, from January 1, 2000 to
December 31, 2010. The Department for Peripheral Nerve
Surgery, Functional Neurosurgery and Pain Management
Surgery, Clinic for Neurosurgery at the Clinical Center of
Serbia is a referral center for peripheral nerve injuries (PNI)
and diseases, serving the approximate population of 7.057
million people of Serbia, where every patient with severe
BPI is ultimately referred [55].

The study included only patients with traumatic brachial
plexus injuries operated in the above-mentioned period, while
the patients with iatrogenic-caused brachial plexus injuries,
different systemic diseases or viruses causing peripheral nerve
problems were excluded from the study. In the light of the fact
that previously published papers show significant variations in
epidemiological data of patients with traumatic BPI acquired
in peacetime compared to those injured in war, there is a need
to point out that our study was based exclusively on patients
injured in peacetime, although some of them have been in-
jured by a firearm. A further delimitation is the inclusion of
patients with severe traumatic BPI only. Namely, traumatic
BPI as well as the degree of PNI can vary significantly, from
light injuries in which partial or even complete recovery is
possible to severe injuries in which surgery as the only hope
for potential recovery is absolutely indicated. Therefore, we
limited our study to those patients in whom careful clinical
examination, radiological (MRI), and neurological (EMNG)
evaluation gave an absolute indication for surgery, without
any chances for a spontaneous recovery. Patients that did not
undergo surgical procedure for traumatized brachial plexus
(for whichever reason) were excluded from the study.

All the data were collected from patients’ medical his-
tory recordings and they included demographic data,
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etiology of injury, anatomical location of the lesion, and
associated injuries.

Summarized inclusion and exclusion criteria:

Inclusion criteria

—_—

Patients with traumatic BPI and EMG confirmed BP lesion
Patients operated due to BPI in the period from January 1,
2000 to December 31, 2010

N

Exclusion criteria

1. Patients with spontaneous recovery

2. Patients with BPI of non-traumatic origin (iatrogenic, ra-

diation etc...)

War-related traumatic BPI

4. Systemic or infectious disease affecting peripheral ner-
vous system

W

Statistical analysis was performed in PASW 18 Statistical
Package. For the description of the parameters of interest, the
following methods of descriptive statistics were used: mea-
sures of central tendency (mean value), range, percentages,
and tabulation; the results are presented in the form of tables
and graphs.

The study was approved by the Ethic Committee of the
Clinical Center of Serbia, number 14/3, 16 January 2014. It
was conducted by the regulations of Helsinki declaration (last
valid version), and it is a part of a doctoral thesis research.

Results

Out of 68 patients with traumatic BPI who received surgical
treatment at our hospital in the period from January 1, 2000 to
December 31, 2010, 60 (88.2%) were male, while 8 (11.8%)
were female patients, with an age distribution from 3 to
59 years (31.66+13.536, mean + SD) at the time of injury.

Concerning the injured side, 40 (58.8%) patients had injury of
the right brachial plexus and 28 (41.2%) had injury of the left
brachial plexus; in our study sample we did not have patients
with bilateral traumatic BPI. Based on our data, we have cal-
culated an approximate incidence of roughly one severe BPI
per 1,000,000 citizens, although this number should be taken
with caution.

Figure 1 shows the distribution of traumatic BPI for both
genders among the patients of different age groups. The larg-
est number of injured patients, as many as 86.8% of them, is
between 11 and 50 years of age. Except for 17 patients who
were younger than 18 years at the time of injury, all other
patients were in the working ages, with the highest occurrence
of traumatic BPI in patients in the third decade of life.

In our study, there were seven different etiological factors
causing the injury of the brachial plexus. The most common
etiological factor was the road traffic accidents (RTA), in
which 41 (60.3%) of our patients were injured. Since RTAs
may differ significantly in terms of the cause of injury, along
with which the mechanisms of injury and associated injuries
may be different, we subclassified RTAs into four different
categories: motorbike accidents, car accidents, bicycle acci-
dents, and pedestrians injured in traffic. Among those four
subcategories of RTA, the most dominant were motorcycle
accidents, in which 22 patients were injured, which is 53.7%
of all RTAs and 32.4% of all the injured patients. On the other
hand, the least common etiological factor in our study was the
injury caused by an electrically powered saw, with one patient
injured in that way. Detailed distribution of etiological factors
causing BPI among genders is presented in Table 1.

Due to multiple injuries of different brachial plexus elements
in many cases, together with big variation of injured elements,
we classified the traumatic BPI location as supraclavicular,
infraclavicular, and both supra and infraclavicular. Table 2
shows that 56 (more than 80%) of patients had injuries of bra-
chial plexus elements located superiorly from the clavicle. Most
of those patients, 43 (63.2%) of them, had injuries of only

Fig. 1 Distribution of traumatic 20
BPI among different age groups 18
16
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4
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Table 1 Etiological factors of

brachial plexus injury among Etiology of injury: n (% of total number of patients) Male Female Total
genders
Road traffic accident 35 (51.5) 6 (8.8) 41 (60.3)
Motorcycle accident 19 (27.9) 3(4.4) 22 (32.4)
Car accident 10 (14.7) 1(1.5) 11 (16.2)
Bicycle traffic accident 3(4.4) 0 34.4)
Pedestrian injured in traffic 3(4.4) 2(2.9) 5(7.4)
Injury by circular saw, motor saw or grinder 1(1.5) 0 1(1.5)
Cutting by knife, ax, glass or ceramic 4(5.9) 1(1.5) 5(7.4)
Gunshot injury 7 (10.3) 1(1.5) 8 (11.8)
Pulled by machine or human 7 (10.3) 0 7 (10.3)
Hit by falling object 2(2.9) 0 2(2.9)
Falls 4(5.9) 0 4(5.9)
Total 60 (88.2) 8 (11.8) 68 (100)

supraclavicular elements, while the other 13 (19.1%) patients
had injuries of both supra and infraclavicular brachial plexus
elements. On the other hand, 12 patients had infraclavicular
injuries, which is almost one fifth of all the patients; together
with 13 patients with injuries of both supra and infraclavicular
brachial elements, in total every third patient had injuries of
infraclavicular brachial plexus elements. Table 2 shows a de-
tailed distribution of the location of injured elements according
to the etiology of injury.

Without a detailed analysis of surgical procedures and out-
comes, we would like to emphasize that there were three types
of surgical reconstruction technics performed in these patients,
including nerve transfer, nerve grafting, and neurolysis (exter-
nal and internal). There were no patients in whom the direct
nerve suture was possible.

Figure 2 shows the distribution of etiological factors of
brachial plexus injuries among the same age groups shown
in Fig. 1. The highest incidence of RTA occurs during the
second and third life decades, making it two thirds of RTA

from all age groups together. After the third life decade, de-
crease in RTA incidence is noticeable. A similar trend through
life decades is noticeable in the incidence of gunshot injuries,
although the number of occurrences is significantly smaller
and therefore unsuitable for generalization. Contrary to that,
injuries caused by cutting by sharp objects or pulling by in-
dustrial machine or human mostly occur in the fourth and fifth
decades of life, respectively.

Detailed results of RTA occurrence among different age
groups show that two different subcategories, motorcycle ac-
cidents and car accidents, have a similar trend as a total RTA
incidence, with the highest number of injuries within the sec-
ond and third decades of life. On the other hand, all three
patients injured in RTA as bicycle drivers were 20 years or
younger, while all patients injured as pedestrians were older
than 20 years (Fig. 3).

A total of 49 (72.1%) patients from our study had one or
more associated injuries. The most common associated inju-
ries were bone fractures, particularly fractures of the upper

Table 2 Etiology of the injury

and the location of injured Etiology of injury Supraclavicular  Infraclavicular ~ Supra and Total
brachial plexus elements infraclavicular
Road traffic accident 30 3 8 41
Motorcycle accident 16 2 4 22
Car accident 9 0 2 11
Bicycle traffic accident 2 1 0 3
Pedestrian injured in traffic 3 0 2 5
Injury by circular saw, motor saw or grinder 1 0 0 1
Cutting by knife, ax, glass or ceramic 1 3 1 5
Gunshot injury 1 4 3 8
Pulled by machine or human 5 1 1 7
Hit by falling object 1 1 0 2
Fall 4 0 0 4
Total 43 12 13 68
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Fig. 2 Etiological factors
according to the age group of
patients
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extremity long bones and bones of the shoulder girdle, both in
18 (26.47%) patients. Along with bone fractures, brain contu-
sions also had a noticeable high frequency, occurring in 16
(23.53%) of our patients. Such a high frequency is due to the
etiological factors such as RTA, hitting by a heavy falling
object, and falls from height, which are all characterized by
high impact forces acting on the whole body. After the bone
fractures as a group, vascular injuries occurred most often,
with the highest incidence of brachial artery trauma, which
occurred in seven (10.29%) patients (Table 3). Our results also
show that the majority of etiological factors involve a high
incidence of associated injuries. Table 4 shows that seven
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out of ten etiological factors cause associated injuries in at
least three of every four patients.

Discussion

Traumatic injuries of brachial plexus are a significant cause of
long lasting disabilities. These patients, besides their signifi-
cant arm and hand senso-motor disability, often go through
challenging mental, physical, and emotional processes, in-
cluding pain, scarring, and the inability to perform routine
tasks. One of our previously published studies shows that

Fig. 3 Incidence of four RTA
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Table 3 Number of patients with specific associated injury

Bone fractures and joint dislocations n (%) Vascular injuries n (%) Other injuries n (%)

UE long bones 18 (26.47) Brachial artery 7 (10.29) Brain contusion 16 (23.53)
Clavic&scapul 18 (26.47) Brachial vein 4 (5.88) Lung contusion 4 (5.88)
Hand bones 3441 Subclavian artery 4 (5.88) Hematothorax 8 (11.76)
Ribs 8 (11.76) Subclavian vein 3441 Liver injury 1(1.47)
Skull and jaw 7 (10.29) Axillary artery 2 (2.94)

Cervical spine 2 (2.94) Axillary vein 1(1.47)

Joint luxation 4 (5.88) Carotid artery 1(1.47)

LE long bones 4 (5.88)

the operative outcome of patients with BPI is complex and that
the functional outcome and quality of life often go “shoulder to
shoulder” [36]. Accordingly, gaining the epidemiological and
etiological data of severe traumatic BPIs acquired in peace time
is important in determining the risk groups with the aim of
prevention and treatment improvement.

With the average age of approximately 32, and age range
from 3 to 59 years, the age of our patients is comparable with
the age of patients in previously published studies of incidence
of traumatic BPIs [11]. Similar results of the average age of
patients are also reported in the studies which included nerves
of the arm and forearm together with the brachial plexus [24],
as well as in the studies which did not take into account the
injuries of the brachial plexus [28, 32, 35, 39].

Males are under significantly higher risk of brachial plexus
injury than females. Most of the previously published papers
reported 70% or more of the injured cases being males, while
Taylor et al. [51], reported equal distribution of PNI among the
genders [11, 24, 51]. Our results are in line with the majority

Table 4 Number of patients with associated injuries by every
etiological group, and percentage of patients with associated injuries
among the etiological groups

Etiology of injury Associated %o
injuries
Road traffic accident 31 75.6
Motorcycle accident 17 77.3
Car accident 7 63.6
Bicycle traffic accident 3 100
Pedestrian injured in traffic 4 80
Injury by circular saw, motor saw or grinder 1 100
Cutting by knife, ax, glass or ceramic 4 80
Gunshot injury 6 75
Pulled by machine or human 4 57.1
Hit by falling object 2 100
Falls 1 25
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of the studies, showing that almost 90% of the injured were
male, as presented in Fig. 1. Males were dominant in all age
categories. The highest number of injured females was in the
second decade of life (Fig. 1) [9, 11, 24].

In our study, we found seven etiological factors causing
brachial plexus injury, the most frequent one being the RTA
with 60.3% of all injured patients. RTAs are sub-classified into
4 different categories: motorcycle accidents, car accidents,
bicycle accidents, and injured pedestrians. Table 1 shows the
distribution of different etiological factors between genders. In
Serbia, the country of our study sample, men are much more
likely to be motor vehicle drivers than women, which makes
them significantly more vulnerable to accidents. A similar
finding is given by Saadat and coauthors [39], in their study,
where they note that women in Iran are not accustomed to
driving motorbikes, and therefore, less frequently suffer inju-
ries due to motorbike accidents. The gender distribution is
similar when it comes to using electrically powered saws
and fire arms, which are more likely to be used by men, and
in industrial injuries, caused by heavy machines, where men
are generally more likely to be involved [18, 41].

RTAs are the most frequent in men in the second and third
decades of life, after which they slowly decline, and the most
dominant among RTAs are motorbike accidents (Table 1, Fig. 2,
Fig. 3). Although we do not have data about alcohol consump-
tion and potential alcohol intoxication of our patients at the time
of an accident, previously published studies have revealed that a
high percentage of tested motorbike drivers were positive for the
presence of alcohol—42% in the study of Peek-Asa and Kraus
[30], and that drinking drivers were more likely to drive faster
and less likely to wear a helmet. As shown in Fig. 3, the highest
incidence of three from four RTA subcategories in our study was
in the age group between 16 and 20. In regard to this, Hingson
and coauthors [17] discuss alcohol intake of younger drivers.
Their study shows that raising the minimal legal drinking age
(MLDA) to the age of 21 significantly reduced the incidence of
RTA among the youngsters under 21. They reported that
National Highway Traffic Safety Administration estimated that
a MLDA of 21 prevented around 700—1000 deaths, of people
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younger than 21, every year. Hingson et al. [17] also state that
even in the 1980s states that adopted MLDA had 10-15% de-
cline in alcohol-related RTA deaths among drivers in the
targeted ages compared with states that did not adopt such laws.
Besides this, it is well-known that young people tend to drive
faster, which puts them in the higher risk of RTA [10, 22]. Shinar
and colleagues [45], in their study about safe driving behavior,
report that the percentage of male drivers was higher among
those under 25 years of age, and lower among the oldest drivers.
In their study they also report that women manifest higher ob-
servance rates of three safe driving behaviors, including belt use,
observing speed limits, and abstaining from drinking and driv-
ing; this can also explain the significant difference in incidence
among gender of patients with RTA-related nerve injuries.

In addition to RTA, gunshot injuries, industrial injuries, and
injuries caused by electrical powered saw, which we already
discussed above, in our study we also had five patients injured
by cutting by a sharp object, which was either a knife, an ax, or
any object of glass and ceramic. In our previously published
study, dealing with the median and ulnar nerve injuries of the
forearm including the elbow region, we saw that the highly
dominant etiological factor, even 61.2%, was cutting by a
sharp object like knife, glass, or ceramic [32]. The superficial
location of those two nerves in the forearm, which are in some
points covered almost just with the skin, makes them extreme-
ly vulnerable in everyday handling with knifes or broken ob-
jects [21, 29, 31, 32, 35, 52, 54]. On the other hand, brachial
plexus elements are much better protected by the muscles and
bones, and further with the clothes, thus requiring a signifi-
cantly higher force for any sharp object to penetrate and injure
brachial elements together with vascular elements, which hap-
pened in four of five cases in our study (Table 4). This leads us
to speculate, due to the lack of data, that these injuries oc-
curred in fights and were caused by stabbing with a sharp
object by another person [4, 15, 19].

In our study the most common associated injuries were
fractures of the upper extremity long bones in 18 (26.47%)
patients together with shoulder girdle bone fractures which
occurred also in 18 (26.47%) patients. Besides that, we had
fractures of the ribs in 8 (11.76%) patients, fractures of differ-
ent scull bones, and jaw fractures in seven (10.29%), and even
fractures of cervical vertebrae transverse processes in two
(2.94%) patients. Detailed results of bone fractures in our
patients can be seen in Table 3. In view of such a large number
of patients with bone fractures as associated injuries, and, as
presented in Table 4, more than 70% of patients having some
of the associated injuries, we agree with the statement of
Taylor that a significant external force and considerable trau-
ma is needed for the nerve, or—in our study—brachial plexus,
to be injured [51].

The second most common associated injuries were traumas
of vascular elements. In our recently published paper, exam-
ining the functional outcome of patients with associated nerve

injuries and vascular trauma, we described in detail the types
of vascular traumas occurring together with nerve injuries,
surgical procedures, and their potential influence on the func-
tional outcome [34]. Associated traumas of vascular elements
in brachial plexus injuries occur due to the close anatomical
proximity of vascular and nerve elements, especially if the
brachial plexus injuries were caused by an exceptionally high
force, as it happened in most patients in our study (Table 4).
Associated vascular traumas may occur as a consequence of
blunt trauma—often in RTA, in hitting by a falling object or
falls from height; as a consequence of shock wave—in gun-
shot injuries; and as a consequence of sharp object injury or
penetrating injury—injury by a circular saw, motor saw, or
grinder and injuries caused by cutting by knife, ax, glass, or
ceramic. The same is also reported in previously published
literature [3, 12, 20, 34, 44, 48, 49, 53]. In our study the most
common traumas were those of brachial artery in seven
(10.29%) patients, with all other vascular traumas occurring
in less than 6% of patients (Table 3).

Since the traumas of main vascular elements may be lethal
or may lead to extremity amputation, early diagnosis and ur-
gent surgical intervention are crucial [9, 34, 50]. Diagnostic
procedures may, as we reported in our previous study, vary
from simple X-ray to angiography or computerized tomogra-
phy (CT) and to the surgical intervention, if'it is indicated [34].
It is maintained that the number of subjects with joined vas-
cular and nerve injuries is much higher during wartime, when
severe upper extremity injuries are common and mostly
caused by different types of missiles and explosions [8, 46].
Unfortunately many of the injured from battlefield never reach
medical help, which also influences the scientific data of
joined vascular traumas and nerve injuries. The literature re-
garding the influence of vascular traumas on long-term func-
tional recovery after nerve injuries is scarce and ambiguous,
with some papers reporting adverse effect [24, 46], and other
papers reporting that vascular traumas do not affect long-term
functional outcome [19, 34, 43].

Since the etiological factors are mainly characterized with
high impact forces affecting not just an arm and shoulder
region but the whole body together with the head, in our
study we had higher incidence of brain contusion in com-
parison to other papers [11]—16 (23.5%) patients (Table 3).
As it is visible from the results of our study, the majority of
our patients are polytrauma patients (Table 3, Table 4). In
such patients, especially if they are ischemic or unconscious,
it is extremely difficult to properly diagnose the brachial
plexus injury. Accordingly, the choice of an adequate surgi-
cal method is based on the complete evaluation of every
patient, which consists of clinical evaluation (patient history,
clinical and neurological examination), electrophysiological
evaluation (EMNG, SSEP), radiological evaluation (X-ray,
CT, MRI, and angiography) and, in selected cases, surgical
treatment [34].
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Conclusion

A published literature shows that, despite all the benefits of
contemporary neurosurgical procedures, the functional out-
come together and the quality of life in patients with PNIs is
still unsatisfactory. Bearing in mind that patients with severe
traumatic BPIs constitute a separate group of patients with the
significant risk for insufficient functional recovery regardless of
the choice of surgical treatment, epidemiological and etiological
data that can assist in the identification of risk groups and the
increase in preventive measures are of exceptional importance.

Our study shows that severe traumatic BPIs acquired in
peace time are rare injuries, with an incidence which is almost
impossible to be determined [11]. They are mainly caused by
high force events acting on the shoulder region, as is the case
in motorbike accidents. Men in full working maturity are the
most affected, making this not only a personal health problem,
but also a socio-economic problem of the entire family and
community, as it leaves a family head with permanent disabil-
ity and high impact on the quality of life.
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Abstract

Introduction. Distal anterior cerebral artery (DACA) aneurysms, also known as
pericallosal aneurysms are rare, while aneurysms in mirror position are extremely rare.
These aneurysms have high tendency for rupture (PHASES score is always >4). In more
than a half of the patients with the DACA aneurysm rupture, imaging reveals intracerebral
hematoma (ICH), which is a predictor of poor outcome. Case report. 49-year-old female
patient was treated endovascularly in other institution, due to midle cerebral artery
aneurysm (ACM) rupture, when the two small bilateral aneurysms at the distal segments of
ACA were revealed, left one measuring 4,5mm and the right one measuring 6mm in size,
with the aneurysmal neck width of 3mm and 4mm, respectively. The decision was made by
the interventional neuroradiologist only to treat the bleeding ACM aneurysm immediately.
The patient was referred to our department six months later, and it was decided to perform
microsurgical occlusion of the remaining DACA aneurysms. Unilateral interhemispheric
approach was chosen to reach the distal ACAs. and aneurysms at pericallosal-
callosomarginal junction were clipped and excluded from the circulation completely.
Conclusion: Management of DACA aneurysms is a surgical chellenge, even for
experienced neurosurgeons. It is controversial whether these should be surgically clipped

or coiled endovascularly, especially in the cases like this one, when a same-stage,
endovascular coiling might look like a perfect approach. Surgical treatment should be
prompt due to their tendency to early rupture. Careful evaluation for multiplicity is
mandatory.

Keywords: aneurysm, anterior cerebral artery, mirror positions, endovascular,
microsurgery.

Apstrakt

Uvod. Aneurizme distalnog segmenta prednje mozdane arterije (ACA), takode poznate kao
perikalozne arterije su retke, dok su bilateralne aneurizme u identi¢noj poziciji ekstremno
retke. Ove aneurizme imaju veliku tendenciju ka rupturi (PHASES skor je uvek >4). U vise
od polovine pacijenata sa rupturom distalne ACA aneurizme formira se intracerebralni
hematom (ICH), koji je prediktor loseg ishoda le¢enja. Prikaz bolesnika. pacijentkinja
stara 49 godina je prethodno u drugoj ustanovi lecena endovaskularnom procedurom, zbog
rupture aneurizme na srednjemozdanoj arteriji (ACM), kada su dijagnostikovane i dve male
simetri¢ne aneurizme na distalnim ACA obostrano, leva dimenzija 4,5mm, a desna 6mm,
dok su Sirine vrata bile 3mm i 4mm. Tada je interventni radiolog doneo odluku da tretira
samo krvarecu aneurizmu na ACM. Pacijentkinja je upucena u nasu ustanovu 6 meseci
kasnije, i doneta je odluka da se sprovede mikrohirur§ko lecenje aneurizmi na distalnim
ACA. Uz pomo¢ unilateralnog interhemisfericnog pristupa 1 mikrohirurSke tehnike su obe
simetriéne aneurizme na kalozo-kalozomarginalnom spoju iskljucene iz cirkulacije.
Zakljucak. Lecenje distalnih ACA aneurizmi je hirurSki izazov, ¢ak 1 za iskusne
neurohirurge. I dalje postoji kontraverza u vezi izbora modaliteta leCenja, mikrohirurgija ili
endovaskularna procedura, pogotovu u sluCajevima kada se koiling u istom aktu sa
udruzenim aneurizmama ¢ini kao odli¢an izbor. MikrohirurSko lecenje se ne treba odlagati



zbog tendencije ka ranoj rupturi ovih aneurizmi. Obavezno je i proveriti postojanje
udruzenih aneurizmi.

Kljuéne reci: bilateralne aneurizme, prednja moZdana aretrija, endovaskualrna
procedura, mikrohirurgija.

Introduction

Distal anterior cerebral artery (DACA) aneurysms, also known as pericallosal aneurysms
are rare, and account for approximately 2-9% of all ruptured intracranial aneurysms [1-4].
Studies have previously associated these aneurysms with multiple intracranial aneurysms
disease, with multiple aneurysms presence in 55% of cases [4-6]. Several smaller series of
DACA aneurysms indicated the frequency of bilateral aneurysms in 10-20% of cases [1, 7],
while mirror positioned DACA aneurysms are extremely rare [8-10]. DACA aneurysms are
frequently associated with congenital anomalies and anatomic variations of the DACA [8],
although, there are reports of patients with DACA mirror aneurysms without any other
vascular variation [9].

Typically, DACA aneurysms are small in size, with a wide neck, and with branches
originating from the neck or fundus of the aneurysm [11]. The pericallosal-callosomarginal
bifurcation is the most common location of DACA aneurysms [12, 13]. These aneurysms
have high tendency for rupture (PHASES score is always >4) [6, 14, 15]. In the most of the
cases (67-90%) of the ruptures, DACA aneurysms were less than 7 mm in diameter [6, 16].
In more than a half of the patients with the DACA aneurysm rupture, imaging reveals
intracerebral hematoma (ICH), which is much more frequent then in other ruptured
aneurysms (53-73% versus 26%) [16, 17]. Treatment options available include
endovascular coiling, surgical clipping or by-pass surgery, which is the treatment of choice
only in complex cases [4, 17-20].

We present a case of surgically treated unruptured mirror aneurysms of the DACAS,
accidentally seen during previous endovascular treatment after ACM aneurysm rupture.

Case report

Six months before admission to our department, 49-year-old female patient was treated
endovascularly, in other institution, due to anterior cerebral artery aneurysm (ACM)
rupture manifested with subarachnoid hemorrhage (SAH). Digital subtraction angiography
(DSA), performed in the course, confirmed the existence of bilobular right ACM aneurysm,
and also revealed two small bilateral aneurysms at the distal segments of ACA, left one
measuring 4,5mm and the right one measuring 6mm in size, with the aneurysmal neck
width of 3mm and 4mm, respectively, without other vascular malformations revealed.
(Figure 1).

The decision was made by the interventional neuroradiologist only to treat the bleeding
ACM aneurysm immediately, while both ACA aneurysms were deemed unsuitable for
endovascular treatment at the given moment. The post-procedural period passed without
any complications. Follow-up MSCT angiography confirmed the existence of bilateral

4


https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.30j0zll
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.3znysh7
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.30j0zll
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.3dy6vkm
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.1t3h5sf
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.1t3h5sf
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.4d34og8
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.17dp8vu
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.3rdcrjn
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.26in1rg
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.tyjcwt
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.lnxbz9
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.35nkun2
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.tyjcwt
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.1ksv4uv
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.1ksv4uv
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.44sinio
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.3znysh7
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.44sinio

aneurysms on DACA segments one more time, as well as complete occlusion of the right
MCA aneurysm (Figure 2).

The patient was referred to our department six months later, and it was decided to perform
microsurgical occlusion of the remaining ACA aneurysms. Unilateral interhemispheric
approach was chosen to reach the distal ACAs. Retraction brain injury was prevented by
evacuation of about 15ml of cerebrospinal fluid by lumbar puncture preoperatively.
Proximal pericallosal ACA segments were identified and then bilateral aneurysms at
pericallosal-callosomarginal junction. Both aneurysms were clipped and excluded from the
circulation completely, also major draining veins are preserved.

Postoperative course went well and the patient was discharged from our department on the
seventh postoperative day without any neurological deficit. Two months after the surgery,
follow-up MSCT angiography revealed that all three aneurysms were completely excluded
from circulation.

Discussion

Management of DACA aneurysms is a surgical chellenge, therefore it is controversial
whether these should be surgically clipped or coiled endovascularly, especially in the cases
when these are incidentally seen during the endovascular procedure for other aneurysm
embolization, when a same-stage, endovascular coiling might look like a perfect approach
to occlude mirror DACA aneurysms.

Although endovascular coiling is less invasive, and considered less harmful for the patient,
it is associated with significantly higher periprocedural rupture [18] and procedure related
morbidity [21] than other circle of Willis aneurysms. Surgical clipping results, on the other
hand, are same or slightly better than for aneurysms at other locations [16].

DACA aneurysms are still treated with microsurgical clipping more often than
endovascular coiling due to their distal location and morphologic features, nevertheless
surgical clipping remains demanding. Moreover, because of their rare occurrence,
neurosurgeons often have the lack of experience in surgical treatment of these aneurysms
[5,7, 11, 16].

Non-experienced surgeons are avoiding to operate due to location of the DACA aneurysms
in the narrow interhemispheric space [22], difficulties in establishing proximal control, and
the high frequency of wide-necked and sclerotic aneurysms in this location, in particular
those involving the origin of the branching arteries [4, 21].

Regarding the aneurysm size, only a few cases of a large and giant DACA aneurysms have
been reported [5, 6, 14]. Average diameter at the moment of the rupture according to
Gherasim et al. was 5.5mm, versus 9mm compared with all other intracranial aneurysms
which can be explained due to the lack of resistant arachnoid membranes at the level of the
pericallosal cisterns [19]. In our case aneurysms at the distal segments of ACA, were
measuring 4,5mm on the left, and the right one measuring 6mm in size, therefore
demanding prompt surgical treatment.


https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.2jxsxqh
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.1y810tw
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.1ksv4uv
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.2et92p0
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.3dy6vkm
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.17dp8vu
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.1ksv4uv
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.4i7ojhp
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.3znysh7
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.1y810tw
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.2et92p0
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.tyjcwt
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.lnxbz9
https://docs.google.com/document/d/1EYKXwdyKhAGZmzEFRoIC1j62hBiFGLw_0ybAxfH7SZ8/edit#heading=h.z337ya

According to meta-analysis of Ondra et al. aneurysm recurrence occurred in 3% after
surgery and in 19.1% after endovascular treatment, although, in this series, there were no
significant differences in procedure-related morbidity and mortality [23]. The most
important factor affecting the mortality and morbidity is the presence of associated
aneurysms [5]. One stage surgery with unilateral craniotomy is suggested for bilateral
DACA and mirror aneurysms, which is relatively straightforward due to their proximity
[4], but also in cases when DACA aneurysms were associated with aneurysms at different
location to reduce the morbidity and mortality [24, 25].

Initial haemorrhagic event related to DACA aneurysm rupture in more than a half of
patients is ICH, which is considered to increase the risk of poor (lethal) outcome [26, 27].
The high incidence of ICHs, higher than for aneurysms elsewhere, is obviously related to
the narrow pericallosal cistern and the dense attachments to the adjacent brain surface [26,
28]. IVH is a little less frequent, appearing in 25—30% of the patients [28]. This fact is also
supporting our decision to proceed with surgical clipping, due to the possibility of
immediate management of the intraoperative/intraprocedural rupture. Also, the risk of
iIschemic event is better handled, due to better intraoperative overview and handling of the
small branches originating from the aneurysm dome.

Bearing in mind the tendency for rupture regardless of small aneurysm size, high incidence
of intracerebral hemorrhage , and a relatively high risk of aneurysm recurrence after
endovascular treatment at this location [11, 16, 23, 26], we believe that both interventional
radiologists and our decision for subsequent early microsurgical treatment was justified.

Conclusion

Successful surgical management of DACA aneurysms mostly depends on understanding of
their unique microsurgical anatomy and the surgeon's experience, as well as careful
preparation and examination of the patient.

o All patients with DACA aneurysms should be carefully evaluated with DSA or
MSCT angiography for the presence of additional aneurysms due to the tendency
for multiplicity [5, 26]

« Even the DACA aneurysms revealed during the endovascular procedure, should be
referred to surgical treatment as soon as possible [21, 26] (not treated in the same
procedure).

e They should be aggressively treated even if they are very small because of their
tendency to early rupture [15]

Sufficient brain relaxation, accurate localization of the aneurysm, early identification of the

proximal ACA segment, and preservation of the major draining veins, remain necessary for
a safe surgery.
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Fig. 1 — DSA examination revealed MCA bilobar aneurysm associated with two small
bilateral aneurysms on the DACA segments
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Fig. 2 — MSCT angiography before the surgical procedure showed mirror ACAs
aneurysms. A. Anterior view. B. Lateral magnified view with the smaller aneurysm
measurement.
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ABSTRACT

Tanycytic ependymoma is a very rare spindle-cell vari-
ant of ependymoma derived from tanycytes, which are part
of the primitive nervous system. This paper is presenting
48-year old woman who presented with low back and right-
sided leg pain of moderate intensity. MRI showed spinal in-
tradural tumor at the level of the L1 vertebral body. Right-
sided L1 hemilaminectomy and en bloc tumor resection were
performed. Neuroradiological and intraoperative diagnosis
of schwannoma was revised to tanycytic ependymoma after
careful immunohistochemical analysis. Six months post-
operativly, MRI did not show tumor recurrence. Tanycytic
ependymoma at the region of filum terminale is extremely
uncommon and only three cases have been described in the
literature. The low incidence of this tumor and atypical his-
tological image, which is distinct from the typical features of
commonly encountered ependymomas, can present a chal-
lenge in terms of making an accurate diagnosis. Awareness of
this transitional form of ependymoma among neurosurgeons
and pathologists may avoid incorrect surgical approaches
and postoperative treatment course.

Key words: tanycytes, ependymoma, filum terminale
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SAZETAK

Taniciticni ependimom je vrlo retka forma ependimoma
koja vodi poreklo od tanicita, Celija koje su deo primitivnog
nervnog sistema. Ovde je prikazan klinicki slucaj pacijent-
kinje stare 48 godina, kod koje je bolest pocela umerenim
bolovima u donjem delu leda i desnoj nozi. MR pregled je
ukazao na spinalni intraduralni tumor u nivou L1 prsljen-
skog tela. Nakon hemilaminektomije na L1 nivou sa desne
strane, tumor je uklonjen u celosti. Nakon paZljive analize
imunohistohemijskih preparata, neuroradioloska i intrope-
rativna dijagnoza svanoma je revidirana u taniciticni epen-
dimom. MR pregled nakon 6 meseci od operacije nije ukazao
na sigurne znake recidiva tumora. Taniciticni ependimom
u filum terminale regionu je izuzetno redak i do sada je u
literaturi opisano 3 slucaja. Niska inidenca ovog tumora i
atipicna histoloska slika, koja se razlikuje od drugih cestih
ependimoma u ovoj regiji, moze biti veliki izazov pri po-
kusaju donosenja precizne dijagnoze. Podizanjem svesti o
postojanju ove forme ependimoma medu neurohirurzima
i patolozima mogu se izbeci pogresni hirurski pristupi, kao
postoperativna evaluacija i tok leCenja.

Kljucne reci: taniciti, ependimom, terminalni filum
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INTRODUCTION

Ependymomas are tumors of neuroectodermal origin
which usually arise from the ependymal cells in the cen-
tral canal of the spinal cord, the filum terminale region,
choroid plexus or white matter adjacent to the ventricular
surface of the brain (1). The annual incidence rate of all
ependymomas in Europe is around 2 cases per million, oc-
curring more often in men than women (2), and approxi-
mately 15% of all patients are children younger than 5 years
(3). Spinal cord and filum terminale lesions are typically
associated with back pain of long duration, and motor or
sensory deficits of lower and upper extremities. Tanycytic
ependymoma is an even more rare spindle-cell variant of
ependymoma derived from tanycytes, which are part of
the primitive nervous system. By reviewing the scientific
papers that have been published so far, it is possible to find
three similarly described cases of tanycytic ependymoma
occurring at the region of filum terminale (4-6).

In the present paper we report a rare case of a tumor of
the cauda equina region in a 48-year-old woman in whom
the intraoperative diagnosis of schwannoma was revised to
tanycytic ependymoma after the application of immuno-
histochemical stains and careful interpretation. The iden-
tification of ependymoma is of a particular significance not
only in this case but in the similar cases as well because of
the postoperative treatment course of patients and further
evaluation.

CASE REPORT

In this paper, we present the case of a 48-year-old fe-
male patient, who was admitted to the Centre for Neuro-
surgery, Clinical Centre “Kragujevac’, Kragujevac, because
of the spinal intradural tumor at the level of the L1 verte-
bral body, that is the region of filum terminale, diagnosed
by means of a lumbosacral spine MRI. The lesion showed
isointensity on the T1-weighted image and slightly higher
signal intensity than the spinal cord on the T2-weighted
image with minimal enhancement after gadolinium ad-
ministration.

The patient’s discomfort in terms of low back pain of
moderate intensity had lasted for a couple of years before
she felt the pain in her right leg five months prior to the
hospitalization.There was no presence of a neurological
deficit in the patient verified on hospital admission and
there was no bowel or bladder dysfunction either.

After preoperative preparation the patient underwent
surgery on the sixth day of hospitalization. We performed
L1 right-sided hemilaminectomy, after which the strictly
restricted intradural tumor was removed. The tumor was
friable, its colour was gray-white and it was adherent to
the filum terminale and spinal nerve. The entire tumor was
removed under operative magnification with surgical mi-
croscope, the spinal nerves remained undamaged and the
resection of the filum terminale was not performed.

The early postoperative course was uneventful. The
patient had neither motor nor sensory deficits nor sphinc-
ter disturbances. Sutures were removed on the eighth
postoperative day, after which liquorrhea occurred in the
cranial part of the postoperative wound. The liquorrhea
was managed by means of one secondary suture and the
restriction of fluid intake.

Pathohistological analysis (HE staining and immuno-
histochemistry) indicated the presence of the moderate
cellular tumor tissue of glial origin and solid and fascicular
structure. Spindle-shaped cells formed perivascular ro-
settes and they were characterized by round to oval, mod-
erately pleomorphic nuclei and grainy chromatin. In the
pathohistological sample the cells showed diffuse immu-
noexpression of glial fibrillary acidic protein (GFAP) and
individual expression of S100 protein. The lesion was char-
acterized by the pathologists as a grade II tanycytic epen-
dymoma according to the classification of World Health
Organization (WHO) (7).

In the further course of treatment the patient was re-
ferred to physical therapy. No adjuvant radiotherapy was
offered to the patient. In order to exclude the possibility
that the removed ependymoma had occurred due to the
liquor dissemination — MRI of the endocranium was per-
formed during a postoperative period, showing no sure
signs of expansive lesions.

Three months after the surgery, at the first control ex-
amination the patient did not claim to feel any level of pain
and discomfort. Six months after the surgery a control MRI
of the lumbosacral spine was performed, showing no signs
of the recurrence of tumor which had previously been op-
erated on. A control MRI is planned to be performed again
in a one-year period.

DISCUSSION

Tanycytes are specialized ependymal cells which line
the floor of the third ventricle and provide structural and
functional links between cerebrospinal fluid and the peri-
vascular and neural space. They can also be found in the
spinal cord and represent the common progenitor cells of
both ependymal cells and astrocytes (8).

Tanycytic ependymoma is a form of ependymoma that
was initially described by Friede and Pollak in 1978, who
represented it as neoplasm of low-to-moderate cellularity
characterized by a flow of elongated cells with moderate
nuclear pleomorhism and usually absent mitotic figures
(9). In these lesions, the classic ependymal rosettes and
perivascular pseudorosettes are replaced by more fibrillar
cells (10). Neoplastic cells usually do not exhibit anaplastic
cytological features, and although it has been assigned for
grade II lesions in the current WHO classification (7), it is
generally a slow-growing and noninvasive tumor (11).

Just like in the case presented here, the clinical pre-
sentation correlates with the anatomic location of the
neoplasm. Contrast-enhanced MR imaging remains the



Figure 1. Lesion showed isointensity on the MRI T1-weighted image (1a, transversal plane) and slightly higher signal intensity than the spinal cord on
the T2-weighted image (1b, sagittal plane) with minimal enhancement after gadolinium administration.
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Figure 2.

A. HEx100 1 - The moderate cellular tumor tissue of glial origin and solid and fascicular structure.

B. HE x200 1 - The tumor cells contain round to oval nuclei with the grainy chromatin and form rare structures such as perivascular pseudorosettes.
C. GFAP x200 3 —The tumor cells show diffuse immunoexpression of glial fibrillary acidic protein (GFAP).

D. $100 x400 3 — The tumor cells show individual expression of S100 protein.
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radiological investigation of choice. Due to the similar ra-
diological picture as in myxopapillary ependymomas and
cystic schwannomas, the final decision in resolving the di-
agnostic suspense rests with the pathologist.

Intraoperatively, the tumors have a clear cleavage in re-
gard to neural structures but require a microneurosurgical
technique for their removal. Tumors usually have minimal
vascularity with cystic component, which contain dark-col-
ored fluid. Among cases reported so far (4, 5), no increase
in neurological deficits has been noted. Additionally, no
tumor recurrence has been detected in the patients, which
indicate favorable outcomes, without adjuvant therapy.

The low incidence of these tumors and atypical histo-
logical image, which is distinct from the typical features
of commonly encountered ependymomas, can present a
challenge in terms of making an accurate diagnosis. How-
ever, the presence of spindle cells, eosinofil cytoplasm, oval
isomorphic nuclei and the absence of Rosenthal fibers in-
dicate the ependymoma rather than other similar tumors
(pilocytic astrocytoma, schwannoma, fibroblastic menin-
gioma) (11). Careful immunohistochemical and ultrastruc-
tural analyses are necessary to establish the diagnosis of
tanycytic ependymoma. Considering the fact that among
other ependymomas in the cauda equine region the most
frequent type is myxopapillary ependymoma, the diagno-
sis of the afore mentioned ependymoma can be excluded
in this particular case due to the absence of papillary archi-
tecture and myxoid degeneration.

CONCLUSION

Tanycytic ependymoma at the region of filum termina-
le is extremely uncommon and only three cases have been
described in the literature. The treatment of tanycytic ep-
endymomas should be conducted in the same way as or-
dinary ependymomas, since there is no current evidence
suggesting that these morphologically distinct tumors dif-
fer in terms of biological behavior. A careful histological
inspection with utilization of immunohistochemical stains
and ultrastructural microscopy may be necessary to distin-
guish tanycytic ependymoma from other neoplasms such
as schwannoma and pilocytic ependymoma. Awareness of

this transitional form of ependymoma among neurosur-
geons and pathologists may avoid incorrect surgical ap-
proaches and postoperative course.
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