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Okluzijski trening i njegova primjena u nogometu

6%a(7%.

Primarnicilj ovoga rada je definirati okluzijski trening, nabrojati njegove karakteristike
te opisatiNDNR JD VLIJXUQR NRULVWLWL WH SURYMHULWL QMHJ

2NOX]LMVNL WUHQLQJ MH QDpLQ WUHQLUD@igbmX NRMH |
YUVWRP SRGYH]H NRMD LPD PRIXUQRVW QDSXKLYDQMD WO
7RpQLMH RJUDQLpPpL VH DUWHULMVNL SURWRN GRN VH YHQ
koji se koristi u vrpcama iznosi 1480 mmHg. ,DNR V Hpririedjidati samostalno,
RNOX]JLMVNL WUHQLQJ QDMpH&UH GROD]L X UD]QLP NRPELC¢
SULPMHU RNOX]LMVNL WUHQLQJ X] WUHQLQJ VQDJH V QLVN
WUHQLQ]JL X] RJUDQLpDY eramiHtreBitzR WrieMeBog Nrteyditeta Lug W
RJUDQLpDYDQMH SURWRND NUYL L VOLpPpQR *ODYQD NDUDT
WUHQLQJH QLALK LQWHQ]JLWHWD PRJX SRVWLUL UH]XOWDW
YHULK LOQWHQIIHEWD DR MHIERR L SRIRGQR X UHKDELOLW|
PRUL L]YRGLWL YMHAQEH V RSWLPDOQLP RSWHUHUHQMLPD U
RNOX]LMVNL WUHQQQRVNNRMQWIHH FéANtats\izdzvane @ptimaMirh
R S WeHjehiH@isim u rehabilitaciji okluzijski trening ima svoju uloguddkzdravih treniranih
VSRUWBIEADR QMLPD PRAH SRVOXAaLWL X SREROMAaADQMX QM
sposobnosti.

.OMXPpQHRNOMRMVNL WUHQLQJ R Jéhablitadi@ 3pDrQ dposoBndst W R N D



Occlusal training and its application in soccer

Abstract

The primary goal othis paper is to define occlusal training, list its characteristic and

describehow to use it safely and check its application in different areas.

Occlusal training is a method of training in which the blood flow through the extremity
is restricted by elastic band or some other type of tourniquet that has the ability to inflate
pressire. Specifically, arterial blood flow is restricted, while venous flow is completely
stopped. The most common pressure used in cuffs £8dnmHg. Although it can be applied
on its own, occlusal training most often comes in various combinations waigh toainings.
These are, for example, occlusal training with strength training with low loads, interval high
intensity training with blood flow restriction, interval training of moderate intensity with blood
flow restriction and similar to that. The matharacteristic of occlusal training is that with
training of lower intensities, the result of insignificant differences can be achieved in relation
of trainings with much higher intensities. This is especially interesting and convenient in
rehabilitation vinere patients will often not be able to perform exercises with optimal loads due
to their injury, but then is vg useful occlusal training whicWill produce results caused by
optimal load alow intensities. Apart from rehabilitation, blood flow restriction training also
has a role to play in healthy, wdthined athletes and can also be used to improve their motor

and functional abilities.

Keywords:



6$'5a%-

Lo UVOD et e 8
11. 6,*851267 .25,a7(1-% 2./8=,-6.2* 75(1,.1%5%....cccccennn 8
111. 1DVWDMDQMH NUY.QLK.XJUXEADND.....ccccoomeminns 9

112. 1DVWDMDQMH PLALOUQLK.RAWHUHQMD.............9

YMHAED

113. 5HIOHNV QHXRELpDMHQRJ W.OD.ND..W.LMHN.REPO
1.14. SURYRYVHQMH.ALY.DED oo 10

2. "263'FA1-3 ,67558,98 008 e 11
3. RASPRAV A e e et ———— et 15
3.1. OKLUZIJSKI TRENING U REHABILITACIJl e 15
3.1.1. OkKluzijski trening u postoperativnoj rehabilitaciji ...............cccccvvviiiiieennnes 16
3.2. OKLUZIJSKI TRENING U SPORTU ..ot 17

321 3ULODJRGEH X LJGUAOMLYRVWL VSRUWD.ADISULPMHC

3.3. PRIMJENA OKLUZIJSKOG TRENINGA U NOGOMETU .........oevvvvviiiiinee 20

332 G6SHFLILPQL QRJRPHWQL WUHQLQJ XJ].RJUDQ3

S, LITERATURA e 25

331. 8WMHFDM RNOX]LMVNRJ WUHQLQJD QD.DHWREQH VSI

 pDYDQNM




1. UVOD

2NOX]LMVNL WUHQLQJ LOL SRSXODUQLMHJ QD]JLYD AEO
treniranja koja jeQDVWDOD X -DSDQX &dH]J]GHVHWLK JRGLQD SUR&O
Sato i nazvao ju KAATSU trenQJ 8 VYLMHWX W Msp@thl ¥aDrB je povhetda ED Q M [
pLOQMHQLFD GD MH ]D KLSHUWURILMX PLaALUD QDMXpPLQNRY
0GQRVQR RSWHUHUHQMHP =D NYDOLWHWQH XpLQNH WDNYR
80% od individualnog jednog maksimalnog ponavljanjikd). 1DADORVW R]JOMHGH V X
GLR UHNUHDWLYQRJ LOL S U RrdHbaujBrfaBiGormJY ¥ kil IMGERLOGWDE D R
GRALYMHOD MH QHNDNYX YUVWX R]JOMHGH NRMD VH GBK
VYDNRGQHYQRP ALYRWX WH LP MH QDUXAaLOD XRELpPpDMHQR
radi li se o ozljedama koje zahtijevaju operativni zahvatli R QH SDN NURQLPNRJ LC
karaktera |DMHGQLpNL SUREOHP VYLK R]JOMHGD MH GD YUOR |
PLaALUD L DWURILMH D R]J]OMHGD RQHPRJXUDYD VSRUWDAaD ¢
njega i njegovo tijelo. U takvoj situdcML RG YHOLNH SRPR lttenh& adihoEnoW L RN Q
KAATSU trening. Okluzijski trening djelH QD QDpLQ GD VH PLaLU SRGYHaH
QDSXaH WODN VD YUSFRP NRMD UH RQHPRJXULWL YHQVNL
arterjskk SURWRN NUYL L X WDNYLP XYMHWLPD MND@DOINNH PLALO |
XpLQDN QD KLSHUWURILMX L VQDJX PLaLUD ELW UH LVWL
intenzitetom 6680% od tRM. Upravo iz toga razloga je ova metoda treniranja popalarn
rehabilitacijii PHYyX SRSXODFLMVNIXR QUMBOPODNR/MKWND R]J]OMHGH
VDpXYDWL VYRMX PLaLuUQX PDVX QR RNOX]JLMVNL WUHQLQJ
ALUD SULPMHQD X VSRUWX WHN pHND VYRMD LVWUDALYDC
okluzijskog treninga. Za sdd QDMELWQLMH MH GD RNOX]JLMVNL WUH
GRND]DQR SRYHUDYD UDJLQX VQDJH L KLSHUWURILMH PLALU

2YDM DY W) X UG I LpQvijdst Mastanka okluzijskog treninga, opisati i
njegovu primjenu u rehabilitacijigportu poglavitamogometu.

11.6,*851267 .25,4a7(1-% 2./8=,-6.2* 75(1,1*%
Prilikom primjeneokluzijskog treninga treba obratiti pozornost da se koriste provjerene
L RGJRY DU DxMtdkvil maétadld tieHing&lika 1) Traka se postavlja proksimalma
ekstHPLWHW L RVQRYQL SULQFLS GMHORYDQMD MH RNOX]LMEL



treniranom ekstremitetu (Abe, 2006amim djelovanjem okluzijskih trakpgavile su se
UD]JOLPpLWH Q XpvidjBnd akNitijskpdtheRr@a.

Slika 1. Kaatsu X UHYy D M

Izvor: (|https://www.kaatsublog.corm/

1.11. 1DVWDMDQMH NUYQLK XJUXaADND
SRpPHWQH QwameX42Ldklbzijski trening bile su povezane s nastajanjem
WURPERYD RGQRVQOR NUYQLK XJUX&ADND 1R SURYHGHQD V
QD vWDULMLP RVREDPD V RGUHYHQLP VUpDQLP PDQDPD L S
krvnim markerimD ]|D VWYDUDQMH WURPED L O(ClatkQ \sud,D20T1VN XODU
Madarame isur.,2013) 7DNRYyHU SURWIHMFHRENHWH QD JRWRYR WL\
VX NRULVWLOL RNOX]J]LMVNL WUHQLQJ L SRND]J]DOR VH GD V.

PDQMH RG L 1D SOXUQX H REaRarhaM 3urP PDQERGHErBO6 i sur.,
2017).

1.1.2. Nastajanje PLALUQLK RAWHUHQMD

)] YHU QDYHGHD NI NDXQUNDHWHMHY \E DOMRW W SUHWMHUDQRJ P
WLMHNRP L]YRYHQMD RNOX]LMVNRJ WUHQLQJD PDQMD RG
UL]LN RG SUHNRPMH U Q Riinimalar. (NO,RiA HR& | Hidikl @idrjio na



PLQLPDOQH UD]JLQH SRWUHEQR MH RGUHYVHQR ]QDQMH X SO
RYX WHPX ELWQLMH GNIRDIPMHRSWPIDNIHRMDQX HNVFHQ\
RNOX]LMVNLP WUHQLQJRPtkaZaWNRRG @BWHHBULHQ WPKIGRMR AE D
SRGMHGQDNLK L]QRVD PLALUQRJ RaAWHUHQMKaradd URRNRY D QR.
2000; 6 LHOMDENYV L VXU SWRWI|IOPD | D NGODMM BIN&RR]LUDQMH R S
bitno jer neadekvatno opttHUH@EMHARWRYR DNR WUHQLQJ VDGUAL YH
NRQWUDNFLMD LPRAMHAER GRVRW R BUHWMHUDQRJ PLALUQR.
PLALUQH XSDOH 7DNYH SRVOM MG atfeBgighilhes@ti Qrdku ddiR4G VY DN
do7 VvDWD DOL LSDN WUHED ELWL RSUH]DQ L L]EBaMHJDYD\)\
NOLQLpPpNRP SR SteairBrint d4éb8ma.OL QH

1.1.3. 5HIOHNV QHXRELpDMHQRJ WODND WLMHNRP YMHAEDQ!
Dodatne nedoumice vezi okluzijskog treningd/ PD O LP R S Whbkthld sdbqM L P D

PRIXUQRVWL SRYHUDQRJ UHIOHNYV DieveiBeNpzsSite refexfoR P Y M H &
MH SRMDYD NRMD GRSULQRVL NDUGLRYDVNXODUQLP SURP!
ALYPDQRJ VXVWDYD 6PDWUD VH GUD QNUKY PNLR MDD (PR &R GR]Y
NDUGLRYDVNXODUQLK NRPSOLNBDIF]LLMDMIH SSSRYYLHHIDR N RIG SRS
MH QDL]JOHG J|GUDYD DOL LPD RGUHYHQLK VUpPpDQLK PDQCL
perifernih arterija. Kod takvih osobaLMHNRP YMHAEDQMD GROD]L GR Sl
VLPSDWLPNRJ &4ALYPDQRJ VXVWDYD 6SUDQJHU L VXU

potencijalnih konplikacija je sasvim opravdana.

1.14. 3URYRYHQMH ALYDFD
Posljednja nuspgava koja stvara zabrinutost vezano @duzijski trenings malim
RSWHUHUHQMHP MH XWUQXORVW 9UOR pHVWR MH SRYH]DQ
SUHYLVRNL WODN a4aWR UH]XOWLUD SULWLVNRP QD SHULIHL
I prolaznog je karaktera (Nakajima i su .RUL&WH Q MpreR&i hfleYaind DM X U H

postavljanje iste jeovoljno za izbjegavanje ovakve vrste nuspojava.
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2. '26%'$a1-$ ,675%4,9%1-9%

Lejkowski i sur. (2011) su analizirali i testirali ubrzani program rehabilitacije koljena
QDNRQ RSHUDFLMH NRML MH VDGUADYDR XRELHADMR®&® H M HK
nadopunjen s okluzijskim treningom RGQRVQR RJUDQLpDYDOL VX SURWRI
RSWHUHUHQMD $QDOL]X VX SURYHOL QD GHYHWQDHVWRJR
UXSWXUX SUHGQMHJ NULAQRJ OLIJDPHQWD X GHVQRP NROM
]D UHNRQVWUXNFLMX LVWRJD =D RJUD Q taprhjefdn@ kivdods U R W R N
WODND NRMHJ EL QDSXKDOL GR a8HOMHQH UD]JLQH 8 SUY
SURNVLPDOQR QD HNVWUHPLWHW XUHYyDM L VDPR PHWRGRP
AHOMHQL HIHNW EHDSRG bW QYLYERVROH M RBHUDFLMH QD SU
SRpHOL VX GRGDYDWL L UDJ]QH YMHAEH SRSXW HNVWHQ]LM
X OHAHUHP SRORADMX (NVWHQ]JLWHW YMHAEH MH ELR VHU

VHNXQGL DMHAEHYyXPakQjX WjBme.odmicalo dodavani su manji otpao

AaWR MH HODVWLNQGRUWPRBLNY HQ GNMN ELOD X mPRiJsKar&glk VWL L]Y
3UYL FLOM RYRJ LVWUDALYDQMD MH XWYUGLW lavaa@HOXMH
PLALUQH PDVH QoiNRBHyatR. Stadh pmjerengbujamnatkoljenice i potkoljenice

SULMH RSHUDFLMH L YLAH SXWD SRVOLMH RSHUDFLMH WRD
VSRUWDALFH L]Q& X MRDWVMHO L ¥ BRidD. Rdkan tiDtjedana rehabilitacije

obujam bdra bio je 36.5cm, a obujam lis22.5cm,dok se funkcionalnost koljena u potpunosti
XVSRVWDYLOD 2YDM VOXpDM SRND]DR MH GD RYDNYD PHW
RGUADYDQMH PLALUGIKOPAOLNMH SRYODMBIQRISHA IXQNFLMH NROM
SRWUHEQR MH YL&H LVWUDALYDQMD NDNR EL VH WR SRV

rehabilitaciji.

Iversen i sur. (2016) VX SURYHOL LVWUDALYDQMH NRMHP MH F
UHNRQVWUXNFLMH SUHGQMHJ NUL&QRJ OLJDPHQWD SULPMF
XWYUGLOL SRPD&H OL WDNYD YUVWD WUHQLQJD X VPDQMLY
bitR SRVWLJOL SURYHOL VX LVWUDALYDQMH QD SDELMHQV
VX RJOMHGX EDYHUL VH BliSRWIRIP LIFBEWDQLFL MRGLQD L (
SRGLMHOMHQL X GYLMH JUXSH SR &M 0os6hh. dRdidafeLQH P
ELOD RNOX]JLMVND JUXSD D GUXJD MH NRQWUROQD JUXSD
JUXSD LPDWL PDQMX UHGXNFLMX PL&LUQH PDVH X NYDGULF

11



Magnetska rezonanca i mjerenja su provedelc YD GDQD SULMH RSHUDFLMH L
RSHUDFLMH 'YD GDQD SULMH RSHUDFLMH QLMH ELOR VWDV
dana poslije operacije grupe suzgpd OH V SURJUD P R BdibaHaz k& b @dgkabuF LM H - -
MH aWR IMHV RN QAQXIJXSD NRULVWLOD YUSFX |]D RJUDQLpPpDYDQ
RGUDYLYDOD YMHAEH EH] RJWByDdidkd YePoRavidds SdddR WeEOND NUY
operacie SRND]DOD MH VWDWLVWLPpNL ]QDé 0dbe® tl objeDdrapeNH X V
SnimkadobivenaQ D GXAaLQH IHPXUD S U Haeebalng Hirijd zhtelia\ko{eRaM W R p N
pokazala je redukciju kvadricepsaza “ FPO NRG RNOX]LMVNH B XNRGL
kontrolne grupe. Snimka magnetske rezonance sa sredine femura pokazaanjenie
kvadricepsa za “ FPO NRG RNOX]LMVNH JUXSH GRN MH NRG N
za- “ FP0 3URVMHpPQD SURPMHQD X NYDGULBHB%VX NRG
“1.1% a kod kontrolne- “ $QDOL]LUQDRXRXANRVHAH L aHQH
VWDWLVWLPNL ]QDpDMQLK UD]JOLND L]JPHYyX VSRORYD NDGTEL
]DNOMYIDMWUDALYsEQRODLEWHZIMHP RNOX]J]LMVNRJ WUHQLQJ
nakon operacie gHGQMHJ NULAQRJ RV IMMHMQW\DP DHVILHV L GXELWDN
populacii VSRUWDabD

Yasuda i sur. (2017) su proveli nacionalnu anketX NRMRM VX LVSLWDOL I
sigurnost okluzijskog, tj. KAATSU treningdD EL XVSMHaAQR SURYHOL WX DQN
Japanska zajednica za KAATSU trening. Voditelji i instruktori KAATSU treninga u toj
]JDMHGQLFL SURVOLMHGLOL VX RQOLQH DQNHWX VYRMLP pC
Prikupili su podatke od 232iIWDQRYH RG NRMLK VH NODVLILFLUD ND
LQVWUXNWRULS?3 NDR AVSRUWVNL L ILWQHV \pod GskIER Y L3
VX VSDGDOH XVWDQRYH NRMH VX SRWLFDOH G lupMardviX W UHC
VX VODOL VDGUADM X NRMHP VX ELOL UD]OLpLWL VLPSWRF
QDNRQ SULPMHQH RNOX]JLMVNRJ WUHQLQJD O9HULQD XVWI
HIHNWLPD WUHQLQJD NRUL&WHQMH PezRItdt@ XdjiLdv Yakazidallw U H Q L C
RGUHYHQH PLQLPDOQH VLPSWRPH XVOLMHG SULPMHQH RNC
RIELOMQLMLK VLPSWRPD NRML EL XJUR]JLOL NRULAWHQMH .S
DQNHWH L pLQMHQLFX GIhbVMQR$YBEEHNVIRIPHR NRYLDVWLWL X S
PRAH VH |IDNOMXpLWL GD VYDND XVWDQRYD NRMD LPD VWU X
.$$768 WUHQLQJD RG NRMHJ GRND]DQR poviti@ilE&gkataP RJX S
PRAaH PLUQR LrdvetitEovdkauQrRtuSreninga bez obzira na dob, spol i kondicijsku
SULSUHPOMHQRVW YMHAEDPD

12



Amani i sur. (2018) VX SURYHOL LVWUDALYDQMH X NRMHP V
okluzijskog intervalnog treninga na aerobne funkcionalne sposobnosti mladih ndyéniet
tijekom tranzicijskog perioda u periodizacifi,. RY R P LV W sudjélovald @28 ¥nladih
QRIJRPHWDA&D L QDVXPLPQR VX SRGLMHOMHQL X WUL JUXS
NRUL&WH Q(MBOR MtérvalnaMridpa s primjenom okluzijskih princig&O). Trening
SURWRNRO WUDMDR MH GYD WMHGQD L X VYDNRP MH ELCGC
QRIJRPHWDA&AL X SUYRP WMHGQX WUpPpDOL GLRQLFH RG P X
GLRQLFH X pHWLUL VHULMH -80sPkardi. Inténkiteidreviiida podtavienn R M H
je na oko 66 PDNVLPDOQH VUPDQH IUHNYHQFLMH 5H]XOWDWL
] Q Byt razlike u stopi percipiranog umora (RPE) na raziniG&ga sve tri grupf=(2,25) =
7.243,p=0.003]8VSRUHYyXMXUiL UH]XOWDWH QDNRQ LVWUDALYDQN
RPED NRQWUROQH JUXSH ]1QDpDMQR UD]JOLPpLW QHJIJR X RVW|
UD]JOLND L]PHYX ,*%2 ISRt2HUXMSIDL 8\H]X-@W pri HnakdR ULV W H |
LVWUDALY D WD) PO E R DU D ] @ kad DGE ghipe fROMX 6895 p=0.025 i
NRG NRQWUROQH JUXSH W S GRN NRG ,*%2 JU
razlike u rezultatimap LMH L SRVOLMH LVWUDALYDQM IR maksknblniSDUDP F
SULPLWDN NLVLND 92 PDJ 6WDWLVWLpPpND DQDOL]D SRND
maksimalnom primitku kisika na razini p<0.05 za sve tri grupe [F(2,25) = 13.349, p 3.0.000
8VSRUHGED SRVD L9VWRHN D VDAOUDD BIHY P@QM DM QH UD]O,dNKb X 92 PD
grupama IGBOiIGOQLMH ELOR ]|QDpDMQLK UD]J]ONNMDNBDBYERDBA DR
UH]XOWDWH SULMH L SRV-@stMerulad 88 REDYDQM PQ INFOM.Y X Wil
maksimalnom primitku kisika kod 1IGO grupe t(9)-3.721 , p=0.005 i kod kontrolne grupe
wW S .RG ,*%2 JUXSH QLVX ]DPLMHUHQH ]QD
LVWUDALYDQMD MH GD WUDG LR RKRQDRIYID §/LUpHDYDQIMWM B pDUORWN
SRPRUOL X XQD&:tbbhid junkcidiaMibX sposobnosti, kao i stope percepcije umora i
maksimalnog primitka kisika.

Kakhak i sur. VX SURYHOL LVWUDALYDQMhbgmdliRYI HP V X
treninga saRJUDQLPHQLP SURWRNRP NUYL QD ILJLpNX L]YHGE
SROXSURIHVLRQDOQLK QRJRPHWDAD QDVXPLPQR MH SRGLM
WUHQLQJ 17 Q L QRJRPHWQL WUHQLQJ V RJUDQLpPDYDQ
JUXSH L]JYRGLOH VX VOLpQH YMHAEH WLMHNRP WMHGDQD
VSHFLILPQH QRJR P HW QG HEWHIGEHE HA § @ DVRRODI W UQ XIRSiB QD WU p
L SRVOLMH LVWUD&LYDQMD LJUDWRP?W IME RSIBIRF HWNHGWHHQ DML

13



skok, sprint 40 yardi, brzin&SURPMHQH VPMHUD NUHWDQMD DHUREQI

QRJRPHWQD L]JGUAOREMRW\W ®UMEMNRPID] =QDpDE KR YHUL C

grupe NTOPK u odnosu na grupu NT uW¥X PLALUQH L]JGUAOMLYRVWL “
VSRVREQRVWL SURPMHQH VPMHUD “ YV “

“ L VSHFLILPQH QRJRPHWQH LJ]GUAOMLYRVWL “
testovi za maksnalru snagu, skokove i sprimLVX SRND]DOL ]QDpDMQH UD]OLI
2YL UH]XOWDWL GRND]XMX GD WLPVNL VSRUWVNL WUHQLQJ
SREROMAaADYD IL]JLPNH NDSDFLWHWH NRML VX SRYH]DQL VD
OvaNYD YUVWD SULPMHQH RNOX]LMVNRJ WUHQLQJD PRAH SRI
EH] GD VH GRGDWQR YULMHPH WUHQLQJD RGYDMD ]D XQDSL

14



3. RASPRAVA

OKluzijski trening do prije svega desetak godina bila je rijedRULAWHQD WUHC
PHWRGD L UHODWLYQR QHSR]QDWD D UD]JORJ ]D WR YMHU
VWUXpQR PHGLFLQVNR NLQH]J]LRORANR L RVWDOR RVREOMH
ELOR XYMHUHQR X XpLQNRVYLWRYWQLL @1DX UMM %W R 8 B WMWK
YHULQD LVWUDALYDQMD VX SURYHGHQD X SRVOMHGQMLK Gt
RNOX]LMVNRJ WUHQLQJD XYHOLNH MH ]DVdbnag QRen® PHULP N
DPHULpPpNL ]Q D Sukativijy Bl ®iniStarsiiom obrane SAD pomagao je ranjenim
vojnicima tijekom rehabilitacije. Radio je sa tri grupe ranjenika, u prvoj grupi bili su vojnici i
vojnikine NRML VX QDVWUDGDOL RG HNVSOR]LMH WH VX VYLP V
OWHQV MH WUDALR QDpLQ NDNR GD V RE]JLURP QD WHALQX |
RMDpD PLALUH UDQMHQLFLPD NDNR EL VSULMHpPLR DPSXWDI
L]JJXELOL NRPDGL WHH FELLZO. 0 05 MMM UH E Q D Uvd.JHpGskiedriufgtulbD P L AL {
SULSDGDOL VX YRMQLFL V QH&AWR ODNALP REOLNRP R]JOMHC
PHGLFLQH 5MH&GHQMH MH SURQD&DR X RNOX]JLMVNRP WUHQ
SRSXODUQRVW RNOX]LMV N6&ydboman UdkpanOntiaini Gresd. L 9 D Y D
UHKDELOLWDFLMVNH VYUKH RNOX]LMYV N bpanshketrQrefnguV H SRpL

3.1.0OKLUZIJSKI TRENING U REHABILITACIJI

Rehabilitacija je medicinski potSDN RSRUDYND VuNdovoLsvi e VXV UH
WLMHNRP VYRJ 4LYRWD EH] REJLUD MHVX OL VSRUWDAEL L
VYDNRGQHYQRJ ALYRWD L QML K®NebBe Mijel 2ahtiebaji? 6pardciiEd WL U D
]JDKYDW VX SXQR WHaHJ NDUDQMNRNVEXN &L LL SRIGAID BXPRAMHY RBR L
MHGQD RJOMHGD QLMH ODJDQD PRaH VH UHUL GD VX R]JOMN
ODN&HJ NDUDNWHUD L RVRED VH EUAH RSRUDYL RG WDNYF
oporavak od ozljede potreordH UHKDELOLWDFLMD 6YL VSRUWDAL L UHN
WUHQDAaQLK SURFHVD XYMHULOL VX VH NROL M&koMileSRWUH I
SRVWLJOD aHOMHQD WUDQVIRUPDFLMD 7DNRYVyHjenjuuY MHULO
RSWHUHUHQMH LOLDWA WDEAIMRpPOIPHGHIMIEOLNH GRSULQR\
PLALUD SXQR MH ]1QDpDMQLMD NRG R]JOMHGD NRMH ]DKWLMF
uprvadD GR WUL WMHGQD Q &Ndu@erRiBahjujipzar0iH PRELIGDpXYDOL
PLALOUH RAGMIBDWURAELWND VQDJH SRWUHEQR MHHtakv@HNYDWQ
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NOLQLPpNRP SREBPOQLMAHIYMRMRP LOL V SRVWRSHUIXWHYNQHL INBDE
treninge sotRURP L WHaANUPPBSWHRIHERYWMMHGLFD VYRMH R]J]OMH
SRGQRVLWL YMHAEH YLVRNRJ LQWHQ]JLWHWD NRMH UH GRSL
8SUDYR L] WRJD UD]JORJD RNOX]LMV Nd pajuickad @imjiviQ LV N L P
sredstvau rehaltitacijskom procesu

3.1.1. Okluzijski trening u postoperativnoj rehabilitaciji

.DR aWR MH YHU QDYHGHQR X RYRP UDGX SDFLMHQWL
zahvatu radi zadobivenih ozljeda ne mgUROHULUDWL SRWUHEDQ LQWHQ]LW
mase i snhage3ULJRGQR UMH&HQMH ]D WDM SUREOHP SRMDYLO
1DADORVW SUHPDOR MH ]QDQVWYHQH OLWHUDWXUH L VOX]
primjenjivali okluzijski trening s postoperativhom populacijom. Svega pet znanstvenih radova
X NRMLPD VH SDFNRAQWR LW RIDMIQERDPD WUHWLUD V RNOX
1). Tri rada su kontrolirana ispitivanja, jedan radde. ORW LVWUDALY® QMM H BDRY KD
VOXpDMD 8 pHWLUL RG SHW UDGRYD UDGLOR WBLR, UHNRQV
GRN MH X SRVOMHGQMHP Ulakatdda, ®hia U gkoviski, \lvBrSeh MlenheRtO M H Q
su sa svojim suradnicima proveli procedure koje sWwdpiQH X 7DEOLFL 2SUHQLWL
rezultataQ DY HG H QL K je\davaklizagskivtierinlyl €amostalno, ali i u kombinacijama s
SRQHNLP YMHAEDPD QLVNRJ LQWHQ]J]LWHWD PRaH ]QDpDMQ
kvaliteti oporavka. Ipak, prvipeOHP MH aWR QLWNR QLMH NRULVWLR MH
WRPH aWR. MHRRPDN LVWUDALY D qENastoji7staniartizidnd @rickdiiaa W R
okluzijskog treninggX SRVWRSHUDWLYQRM UHKDELOLWDFLML L JERJ

16



Tablica 1. Okluzijski trening u postoperativnoj rehabilitaciji

Autor

Takarada

Ohta

Lejkowski

Iversen

Tennent

Ozljeda

ACLR
(kontrolirano
LVwWUDaL

ACLR
(kontrolirano
LVWUDaAL

ACLR
LIYMHAaW
VOXpDMD

ACLR
(kontrolirano
LVWUDAL

Artroskopija
koljena

(pilot
LVWUDA&L

Procedura

5x5min okluzije,
3min pauze, 2x
dnevno

OT vstrening s
laganim

RSWHUH +60Q \

ponavljanja, 6x

tiedna

OT 5min

okluzija/3min odmor
YMH&EH ]D

ekstremitete niskog
intenziteta,2x20
ponavljanja2x
dnevno

OTYV YMMAEH

kvadriceps bez
okluzije +5x20.

Okluzija 5min, 3 min

odmor.2x dnevno

OT 80% pritiska od
PD]|
donje ekstremitete

30% 0d1RM. 4 serije

30/15/15/15.

3.2.OKLUZIJSKI TRENING U SPORTU

YMHAE

Tlak/aL UL
podveza

180 +238
mmHg, 9cm

180 mmHg

100 mmHg,
15cm

130180
mmHg,
14cm

80%

okluzijskog
pritiska na
ekstremitet

Trajanje

11 dana

16
tjiedana

12
tiedana

2 tjiedna

Rezultati

Redukcijaatrofije
u
eksperimentalnoj

grupi

Porast snage
kvadricepsa s OT
(p<0.05)

Bez promjene u
REXMPX PL
operirane i
neoperirane noge

Nema razlike u
SRSUHpPQR
presjeku
kvadricepsa
LIPHYX JUX

Napredak u svim

6 tjedana rezultatima

OHyX SUYLP VOXpDM

ILJLPNLK I

Okluzijski trening se pokazao kao zanimljiva opcija u rehabilitaciji i oporavku od
ozliedatgde,  DKYDOMXMXiUL GRELYHQLP UH]XOW D WbRME&MHGLQ |
okluzijskog teninga brzoUDVOD PHYyX VSRUWB&KPDUKIRQRMWERY RSlRUWD
se profesionalno bavgportomMHU MH QMLPD X FLOMX QDNWR&tIVYDNH R’
VXVWDY WUHQLQJD L QDWMHFDQMD

VSRUWDALPD MH SOlbwkRayaNFL- ZvijeHl¥ HdrspoD Texansa. Nakon operacije

hrskavicekoliena QDMYHuUX EULJX |DGDYDR PX MHORKHLWWR BIHEPR

MDpDWL PL&LU

7DGD MH N O X SansalkohtaktirRoNehbny Swexiss, kolR X V W R
MH LPDR ]DSD&HQH UH]XOWDWH RNOX]LMVNRJ WUHQLQJD
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SURFHVD UHKDELOLWDFLMH SURHRjskbRreMikbase elikod BREOR L PHW
UDALULOD X VYLP QDM M@a.MNoPusRdrd SuR®sVGflziotetap&utic ondicijski
WUHQHUL L WUHQHUL ]DSLWDOL PRA@H OL RNOX]LMVNL WUHQ
PRaH OL VHVIRRGQWYWLPXWUHQLQ]JLPD VSRUWDAD
BULPMHQD RNOX]LMVNRJ WUHQLQJD VYRMX YYD NR BRM
NRADUNDANRM OLJL 'ZLJK HWbustéhZAdtkGsauVsraalm)i saHiQpakmnU
VWUXpPpQLP VWRAHURP L -RKQQ\kiZighin@ v R\Wj stantiRinivpldn RN O XL
program treniranjgSlika2) 6 RE]JLURP QD YHOLNX GXOMLQX QMHJRYLK
LJUDpNH JRGLQH WH&NL WUHQLQ]L VQDJH V Yinapordda P RSWE
njegova koljena tijelo u djelosti ,] WRJD UD]JORJD SRpHR MH Yisk&dl aAEDWL
RSWHUHUHQMD V RIJUDQIBDADRPXMHPXSERMRNDSNBLILPQRVWL
veliki broj skokova tijekom utakmicegLPMHQD RNOX]LMVNRJ W UddtQh QJD VD]
R]JOMHGD L |DKYDOMXMXiUL WRPH SUJRGZALBRGWRF RY BMXPWIRL
se IDNOMXpLWL GDOQRNPKIHMYRPRWIUHGRUWDAELPD X SUHYHQ

muskulature tijela.

Slika 2. Dwight Howard primjenjuje okluzijski trening

Izvor: (|https://thebarbellphysio.coify/

3.21. 3ULODJRGEH X LIGUAOMLYRVWL VSRUWDAaD SULPMHQR
7LMHNRP RYRJ UDGD RNOX]LMVNL WUHQLQJ VH XJOCL
XQDSUMHYHQMénag®d Q RI PWMWHD RYMDSUHGQRVWL PRJX VH LVNRL
VSRVREQRVWL -HGQD RG WLK VSRVREQRVWL MH L]GUaOML)
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MH GD VH SRPRUX NUDWNLK LQWHQQIDWIQR GOWBRBRYD®QLED
SULODJRGEH VSR UW DegovusportskiDiN&Ib8. D EbReDik & DidKlistiQnaju
SURVMHpPDQ PDNVLPD O D®@asta0milimhb/Kg) NMiteHeMN sur. @Q@19) su

testirali kako intervalni treningprine X NRPELQDFLML V RNOX]JLMRP GMHC(
biciklista i njihov maksimalni primitak kiska 8 SHULRGX RG pHWLUL WMHG
RGUDYLYDOR MH GYD SXWD WMHGQR LQWHUYDOQH WUHQLQ.
grupa s prim@RP RNOX]LMH L GUXJD JUXSD EH] SULPMHQH RNO:
uvijek je bio razmak od minimalno 48h, a ostatak vremena biciklisti su trenirali po svom
XRELpDMHQRP SODQX L SURJUDPX DOL SRG XYMHWRP GD
treninge. Procdura treninga sastojala se od 4, 5, 6gonavljanja maksimalno intenzivnog
VSULQWD QD ELFLNOLVWLpPNRP HUJRPHWUX X WUDMDQMX R
LIPHYyX VYDNRJ VSULQWD 3R J[DYUAHWNX VSULQWD ELFLNO
VSXawbDMX V HUMPHMXNVYDSIFERVVRDYOQLpDYDQMH SURWRND
QD SULEOLAQR PP+J L WDNR QDSXKDQX YUSFX GU&H GYL
VYD pHWLUL WMHG Q DV i NSVRAYHHQ PLYADHRW] DV MHHGIQRIIBR QDY OM D «
konstantan OMHUHQMD VX SURYHGHQD SULMH L QDNRQ LVWUDAa
RNOX]LMX WLMHNRP SHULRGD RGPRUD SULPLMHUWE& MH ]QD{
(apsolutni: p=0.02, relativni: 59.01), dok u drugoj grupi nije zabilfeH Q WhBdxeDak

(apsolutni: p=0.56, relativni:5®.88)(Slika 3).

6OLND 5D]JOLNH X 92wPD[ L]JPHYyX JUXSD
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7DNRYHU VX PMRVYWOQHDYBEDMMGRD O QX DHWREH ¥ W[ 6 b &)
VQDJH SURVMHPQH YULMHGQRVWL VQDJH L NRQVWDQWD ]I
NLVLND PMHUHQMD QLVX SRND]DOD UD]JOLNH L]JPHyX JUXSD

8 SUHWKRGQRP LVWUDALYDQMX UH]XOWDWL VX ]QDQV
intervainL WUHQLQJ X] SRPRU RNOX]JLMVNRJ WUHQLQJD PRAaH EL
1R WR QLMH MHGLQL VOXpDM 2NOX]LMVNL WUHQLQJ PRaH
NRULAWHQMH QLVNR LQWHQ]LY QLK202Q W X UD/@JDA L K DU HQU K
YHVODpH ]D SRWUHEH LVWUDALYDQMD 1MLK ELOR MH SH
(INT) koja je koristila princip okluzijskog treninga i kontnal grupa (KON). INT grupa (n=16;

AHQVND L P X §@Q 1PKD Y H VIOriD/min/kg)je na donje ekstremitete postavljala
HODVWLPQX YUSFX ]D RJUDQLpDYDQMH SURWRND NUYL WLM
QD YHVODPNLP HUJRIXEBWUIRQPD .23HQVND L;VOPPTENLK YHVOD
8.5 mL/min/kg) je provod OD VOLpDQ WUHQDAQL SURJUDP EH] NRUL&W|
7UL SXWD WMHGQR WLMHNRP SHW WMHGDQD YHVODpL VX L]
X pDPFLPD LOL QD HUJRPHWUX WRPQLMH [ RLOQXWD SR
WMHGDQD LVWUDALYDpL VX L]IPMHULOL VSLURHUJRPHWULM
YMHAEH pXpDQM NDNR EL SURFLMH @GWVOLWND/S\DLFPLINV.H]W B pl0 @ Q
]JDELOMHAHQD NRG PDNVLPDOQRJOSRIL[PLWND NLWXVSER XH,LX MM
s KON grupom (VOP D [ “ 8 WHVWX MHGQRJ PDNVLPDOQRJ ¢
]JDELOMHAHQD ]QDpDMQD UD]JOLND L]JPHYX JUXSD

2YD LVWUDALYDQMD GDOD VX SULPMHU NDNR VH X NU
LOQWHQ]LWHWD SRWSRPRJQXWLK RNOX]LMVNLP WUHQLQJRF
VSRVREQRVW L]GUA&O ML YIRaK Visrocedur& 3uQprekiatko tapie KakbOha &
XWYUGLOD NRQVWDQWQRVW L SREROMA&D Qnd idu ¥aljgi®W MHF D\
GXJRWUDMQLMD LVWUDALYDQMD NDNR EL SRWYUGLOL GD
QDWMHFDWHOMVNX L]IYHGEX VSRUWDA&D

3.3.PRIMJENA OKLUZIJSKOG TRENINGA U NOGOMETU
Nogomet je jedan od najmasovnijih sportova koji se igra i prati dilj¢@ogi svijeta,
PQRAWYR OMXGL JD LJUD DPDWHUVNL L UHNUHDWLYQR GRI
YUKXQVNL UD]YLMHQLP VSRVREQRVWLPD SRWUHEQLPD ]D F
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RYH LJUH QD SURIHVLRQDOQRM WDMW Q LN DIFR NFRFAB/O PNRABI R R D
NLQH]J]LRORANX DNWLYQRVW NRMD SULSDGD JUXSL SROLVW!
YLVRN YDULMDELOLWHW PRWRULPpNLK UDGQML NRMLPD VH
cilieve igre: postizanje pogoddD L SREMHGX %DRLEBWR VDPD GHILQLFLN
nogomet je komigksna aktivnost koja zahtjeva visoRIRW RULPNX L IXQNFLRQDOQ
NDR WHPHOM |]D LQGLYLGXDOQX XpLQNRYLWRVW WH VXUDG
ostvarieUD]OLpLWH VWUXNWXUH JLEDQMD RGQRVQR WHKQLND
nogometne igre.'’ XJDpND SRYLMHVW LJUDQMD L WUHQLUDQMD Q
metodama i vrstamtreninga te s obzirom na popularnost nogometa u svijetu svakool

dolaze novi trendovi treniranja. Okluzijski trening, iako uz potrebne nadopune, dokazao je
VYRMX SULPMHQX X UHKDELOLWDFLML L RSUOH @QastadRu WUHQL

ovoga rada opisana njegova primjeémnaovoj globalnoj ekipnoj igri

331. 8WMHFDM RNOX]LMVNRJ WUHQLQJD QD DHUREQH VSRV
Aerobni funkcionalni kapacitet prevladava tijekom nogometne utakmice, stoga je
QMHJRYD GREUD UD]JYLMHQRVW WHPHOM L]JGUAOMLYRVWL
dijelailicijeleutDNPLFH 1DUDYQR SRVWRML PQRJR UD]OLpLWLK Q!
D JODYQD RELOMHAMD WH IXQNFLRQDOQH VSRVREQRVWL
HNVWHQ]JLWHWD 1D SULPMHUX YHVODpPD L ELFLNOLVWD C
PRILWLYQR GMHORYDWL QD P RaNRgdrfeteispsisir Mo &EugogW L VSR |
VNXSD DNWLY QRaswku VadsRi Jobkazéaho PRAH OL RNOX]JLMVNL WUH!
QRIJRPHWDALPD SUL XQDSUMHVHQMX QMLKRYLK DHUREQLK 1
U G RV D G DlgeluMadd okluzijski trening se koristio sa raznim kombinacijama
WUHQLQJD RGQRVQR X NRPELQDFLMDPD V WUHQLQJRP MD
treningom visokog intenziteta, intervalnim treningom niskog intenzitgtll MH WIERMNR GRAaDF

QD LQWHUYDOQL WUH QL @QJaXlieiN.HplikezarRie pRrsi\hregthhh treni¢é D
1D PODGLK QRJRPHWD&D NRML VX QDVXPLPQR SRGLMHOME
JUXSD L LQWHUYDOQD JUXSD EH] R 3UrD2018). ' pmagniténirgity RW R N [
tlak vrpce KAATSU grupi iznosio je 140 mmHg kako bi se tijelo prilagodilo na takvu vrstu
RSWHUHUHQMD WH VH YHU RG GUXJRJ WUHQLQJD SRYHUDR ¢
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Tablica 2. Plan i program treninga

TJEDAN TRENINZI BROJPON INTENZITET DIONICA ODMOR

4 3 60-65% MFS 400m 60-80s
4 4 6570% MFS 400m 60-80s

%UXFHRY SURWRNRO VH NRULVWLR ]D XWYUYyLYDQMH DH
kisika prije i poslije testiranja. Novost koju jetke koristio u primjeni okluzijskog treninga je
subjektivhgorocjena percipiranog napof@PE) Q R J R P HdjaBddgjenjuje prema Borgovoj
ljiestvici. U tablici deskriptivne statistike (Tablica 3.) prikazane su vrijednosti koje su izmjerene
prije i poslje WHVWLUDQMD ]D VSRPHQXWH YDULMDEOH X VYH W
pokazali su da se stopa percipiranog napokantrolnoj grupiQ DNR Q ]DIYVN& HWALDY D Q M
znatno razlikuje od ostale dvije grupe. Isti primjer dogodio se i sa maksimalimmtkpm

NLVLND UH]XOWDWL NRQWUROQH JUXSH SULMH L SRVOLN
.$$768 JUXSL L LQWHUYDOQRM JUXSL EH] RJUDQLpDYDQMD .

razlika u rezultatima prije i poslije testiranja.

Tablica 3.Deskriptivna statistika podataka prije i poslije testiranja

VARIJABLA KONTROLNA KAATSU INTERVALNA

Prije Poslije Prije Poslije Prije Poslije
REE 1.26 1.23 1.75 1.08
el s 5.4 6.99 7.74 5.66 5.68

,DNR MH X RYRP LVWUDALYDQMX ]DELOMHAHQR SRYHIU
KAATSU grupi za 3.66% primjena ovakve vrste treninga za razvoj aerobnih sposastast
SULOLpPpQR XSIHNMGDRDOD GHUDYBRMHGEX NRG LQWHUYDOQH J
VOPDJ[ 1D WR MH ]|QdnjeDdMKARTSU grupe. OKluzijski trening pokazuje
RGUHYHQH UH]XOWDWH X QMHJRYRM SULPMHQ& % DRWAMHN/
LVWUDALYDQMD
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3.32. 6SHFLILpQL QRIJIRPHWQL WUHQLQJ X] RIJIUDQLpDYDQMH
2NOX]LMVNL WUHQLQJ MH SRND]DR GD QMHJRYD XSRW
QRJRPHWD&H 1R SUDYD SULPMHQD X QRJRPHWX PRaH VH
VSHFLILPQLP QRJRPHWQLP WUHQLQ]LPD =D XpPpLQNRYLWR
PRWRULPNLK L IXQNFLRQDOQLK VSRVRE @RWanNdst.\I¥ tbgMH SRW
UDJORJD X MHGQRP LVWUDALYDRRNR B/G R W IgdpRBHErR HWWHD &0 |
DIJLOQRVWL VQDJH L]J]GUAOMLYRVWL L VSHFLILpQH QRJRF
7TLMHNRP WMHGDQD SULSUHPQRJ SHULRGD PODGLK SRO
MH ]D LVWUDALYDQMH 3RGLMHOMWH®GLL GDGW UM I QXS N RIHGE
SURWRND NUYL QD GRQMLP HNVWUHPLWHWLPD GRN MH G
SRVOLMH LVWUDALYDQMD SURYHGHQL VX WHVWRYL ]D SURF
je sa swjim suradnicima proveo tes/e ekstenzija noge (snaga), skikX pDQM VQDJD \ L
VSULQW EU]JLQD WUpDQMH V SURPMHQRP VPMHUD DJLOQF
LJGUAOMLYRVW WTijdkénQ MW M HEBBLDLED IS RYRGLOL VX UD]OLpL)\
QRIJRPHWQLK ¥WIHGHEG: AYBBO®OLRPHWULMVNH WUHQLQJH L
]1QDpDMQD SREROMAaDQMD SRVWLJOL VX QRIJRPHWDA&AL NRML
okluzije.Konkretho XWY WMiHH Q@D pDMQD UD]JOLND X PLALUQRM L]GUAO
“ DILOQRVWL “ YV “ DHUREQRM “
VSHFLILPQRM QRJRPHWQRM L]GUAOMLYRVWL “ YV
Ovo iVWUDALYDQMH MH SRWYUGLOR NDNR XSRWUHED R
QRIJRPHWQLP WUHQLQJRP PR&H LPDWLNEDAMGDN B RE R DRWP:
2NOX]LMVNL WUHQLQJ MH GRND]DR VYRMX SULPMHQX X QR
kDR VUHGVWYR ]D XQDSUMHyYyHQMH VSRVREQRVWL QRJRPHW|
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4. =$./-8Y$.

Okluzijski trening je MR& XYLMHN UHOQMUWWRD IRQYD, RHWRGD
]DVLIXUQR JERJ VYRMLK SULQFLSD SRWSXQR GUXJDpLMD RC
UNRULAWHQMX RNOX]JLMVNRJ WUHQLQJD WUHED ELWL YUOR
RSUHPX MHU QHSUDYLOQINRIN MULHWMHQWDMHPRBAR XELMB R UL
SRVOMHGLFD QR VHIEGQOR WH YRRH NEWMHRILIMX] PDOR HGXNDFL

OkIX]JLMVNL WUHQLQJ VYRMH SRpHWNH LPD X UHKDELOL
ODN&HP RSRUDYNX RG R]OMHG &k BLSR N Q &DFYDV S UXHWHIMH® W@ H
RpXYDQMD LVWH VD VWDQGDUGQRP SURFHGXURP WUHQLQJL
treninga sami po sebi su vrlo zanimljiviMHU SRVWLUL JRWRYR MHGQDNF
RSWHUHUHQMVYVPRS WIDARD R Q WPL RIS WHRJIHRIHMQD NR aWR UH VH SFK
trakaL QDSXKDWL WODN X QMRM ]YXpL SRPDOR L QHPRJXUH 8
je okluzijski trening lgan, upravoV XSURWQR X] RJUDQLpPpHQ SURWRN NUYL
pregiba vrlo je nporno i izazovnobg RE]JLUD A&WR UH V Hs WieGony od ldvéegalpak ] Y RG L
kilograma. Osim u rehabilitaciji okluzijski trening dokazao je svoju primjenu i u sporta kad
JD NRULVWH JGUDYL L YUKXQVNL W]LHFQMXDzxiaemkwy DaL =L
nudiokluzijski trening,GD VX X RED SRGUXpMD SRWUHEQD MR& PQRJLC
SRWYUGLWL XpLQNRYLWRVW RNOX]JLMVNRJ WUHQLQJD 3R
VWDQGDUGL]LUDWL SURFHG XU H alNj&ba_sivat feQilyubhaRoNeOdd ]| L MV N R
XSRWUHED RNOX]LMVNRJ WUHQLQJD PRaH ELWL YUOR NRU
VSRUWVNRM RG UHNUHDWLYDFD GR YUKXQVNLK VSRUWDAD

Kakhak i sur. (2020) su pokazak VYRP LVWW®D MH INQRM Xdij¢kd@ MHP RN
WUHQLQJD X NRPELQDFLML VD VSHFLILPpQLP VSRUWVNLP W
WDNRYyHU PRJX SRVWLUOL |1QDpDMQH SURPMHQH X VSRVREQR
XaWHGMHWL PQRJR YUHPHQD D LPDW UbhoblYZbGgswaigd WQR UL
QDYHGHQRJ SUHWRRWEXYRR WMMHLGINOX]LMVNL WUHQLQJ X]
VYDNRGQHYQX SUL hiapaxamobst résh 0H QMHJ
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