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Figure 1. Visual representation of the biological, psychological, social, and extended aspects of low back pain care presented by the selected articles in this crit-

ical review.
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2UOXETION METAEU oo@UaAyiac kal Eykapolag d1aTtoung
TTOAUCXIO0UG KaI EKTEIVOVTWY TNV OOPUIKNA Hoipa

» O1 Gobert et al. (2017) MRI o€ eykdpoia diaTopr} TOU TTOAUCXION KAl TwV
EKTEIVOVTWYV TNG 22 £Q¢€1CE OTI N evOopuIKn 8INBion Aitroug (fat CSA) nrav
onMavTIKa uwnAoTepn o€ ouvexn LBP og ouykpion pe un ouvexn LBP kai
uttoTpotmiadlouca LBP otov ToAUOX10N KAl TOUG EKTEIVOVTEG 2.2

» Kartroiol aoBeveic pe LBP e€eAicoovtal og Xpdviol 00@QUAAYIKOi evw GAAOI
AVAPPWVOUV HETA aTTO KABE £1TEI000I0 00@UOAYiac. O BaBudc EKQUAIONS TNG
MUIKAG OOUNG TOU TTOAUCXION KAI TWV EKTEIVOVTWY TNE 2.2 KAl N UuTToBAduIon TnG
MUIKNG A€IToupyiag TNG OTTOVOUAIKNG OTAANG OTNV 0CQUIKA Moipa UTTOPE va
d1adpapaTioel KATTOI0 POAO O€ AUTO TO XOPAKTNPIOTIKO.




MYIKOZ EAEMXOZ KAI XPONIA MH EIAIKH OZOYAATIA (CLBP)

H xpovia oopuodyia cuxva oxetiletatl pe aduvapio eAEyXoU Twv eV Tw PaBel
EKTELVOVTWYV HUWV TOU KOPHOU KOLL ETIOVOPYOAVWON TWV TIPWTEVOVCWYV KIVNTIKWV
MEPLOXWV TOoU gykedpaAov (M1) Massé-Alarie et al 2016

H eykdapola Statopn tou evdopuikov Atmwdoug totoL ntav uPnAotepn otov mMoAuvoLdn
KOlL TOUC paxlaiouc ekteivovteg oe aoBeveic pue ouvexn CLBP ocuykpLtikad pe aocOeveic pe pn
ouvexn n vnotporidlovoa CLBP Goubert et al 2017

Muikny 6Uvapn KoALlaKwV — cuoXeTion Be oopuadyia p=0,03 Kato et al 2019
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Comparing lumbo-pelvic kinematics in people
with and without back pain: a systematic review
and meta-analysis

Robert A Laird'”", Jayce Gilbert’, Peter Kent™* and Jennifer L Keating'

[ Abstract

Background: Clinicians commonly examine posture and movement in people with the belief that correcting
dysfunctional movement may reduce pain. If dysfunctional movement is to be accurately identified, clinicians
should know what constitutes normal movement and how this differs in people with low back pain (LBP). This
systematic review examined studies that compared biomechanical aspects of lumbo-pelvic movement in people
with and without LBP.

Methods: MEDLINE, Cochrane Central, EMBASE, AMI, CINAHL, Scopus, AMED, ISI Web of Science were searched
from inception until January 2014 for relevant studies. Studies had to compare adults with and without LBP using
skin surface measurement techniques to measure lumbo-pelvic posture or movement. Two reviewers independently
applied inclusion and exclusion criteria, and identified and extracted data. Standardised mean differences and 95%
confidence intervals were estimated for group differences between people with and without LBP, and where possible,
meta-analyses were performed. Within-group variability in all measurements was also compared.

Results: The search identified 43 eligible studies. Compared to people without LBP, on average, people with LBP
display: (i) no difference in lordosis angle (8 studies), (i) reduced lumbar ROM (19 studies), (iii) no difference in lumbar
relative to hip contribution to end-range flexion (4 studies), (iv) no difference in standing pelvic tilt angle (3 studies), (v)
slower movement (8 studies), and (vi) reduced proprioception (17 studies). Movement variability appeared greater for
people with LBP for flexion, lateral flexion and rotation ROM, and movement speed, but not for other movement
characteristics. Considerable heterogeneity exists between studies, including a lack of detail or standardization
between studies on the criteria used to define participants as people with LBP (cases) or without LBP (controls).

Conclusions: On average, people with LBP have reduced lumbar ROM and proprioception, and move more slowly
compared to people without LBP. Whether these deficits exist prior to LBP onset is unknown.

Keywords: Low back pain, Movement disorders, Posture, Range of movement, Lordosis, Proprioception
\




~
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Figure 3 Flexion ROM meta-analysis.
&
-
LBP Control Std. Mean Difference Std. Mean Difference
_ Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI v, Random, 95% C1
Hultman 1993 103 46 21 172 56 8 82% «1.291.88,-0.71)
McGregor 1997 168 83 138 238 182 203 121% -0.47 [-0.68,-0.25) ——
McGregor 2000 8 8 15 205 7 15 58% -1.62[-2.46,-0.78]
Mellin 1990 Female 43 8 29 0 8 19 82% 0.37 F0.21,0.95) -—
Mellin 1990 Male 3 8 26 44 9 29 86% -058F1.12,-004)
Ng 2002 16 7 15 19 8 15 68% -0.39F1.11,0.34) S ——
Tsal 2010 2% 7 16 28 g8 18 71% +-0.26 |-0.96, 0.44) —
Waddell 1992 184 8 120 265 89 70 11.2% -0.97 [-1.28,-0.66) L
Wong 2004 LBP & +ive SLR 148 7.7 24 155 74 10 67% -0.08 |-0.81, 0.66) S— S—
Wong 2004 LBP only 127 59 21 155 T4 10 65% «0.4311.19,0.34) —
Youdas 2000 Female 56 12 30 565 104 45 95% -0.04 051,042 —_—
Youdas 2000 Male 427 88 30 501 92 45 93% -0.81 -1.29,-0.33] S———
Total (95% CI) 485 515 100.0% 0,54 .0.81,.0.27] -
Heterogeneity. Tau"= 0,15, Chi*= 37 67, df= 11 (P < 0.0001), P = 71% t ) 1 1 3

Testfor overall effect Z= 3.91 (P < 0.0001)

Figure 4 Extension ROM meta-analysis.
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Test for overall effect Z= 3.54 (P = 0.0004)

Figure 6 Rotation ROM meta-analysis.

LBP Control Std. Mean Difference Std. Mean Difference
Study of Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Barrett 1999 245 6 23 28 5 31 101%  -063[1.19,-008
Crosbie 2013 22 11 19 28 13 19 95% -0.41(-1.05,0.24) —_—
Marras 1995 35 28 339 33 27 171 121% 0.07 (-0.11, 0.26) -+
McGregor 1997 257 76 138 319 64 203 120%  -090[1.12,-087) ——
Mellin 1890 422 114 55 438 10 48 11.2% -0.15[-0.54, 0.24) —
Ng 2002 206 55 15 31 15 55 100% -0.11 (-0.68, 0.48) —r
Tsal 2010 37 65 16 41 6 16  90% -0.62-1.34,0.09) —ra |
Waddell 1992 227 76 120 294 65 70 116%  -0.92[1.23,-0862) —
Wong 2004 LBP &+veSLR 118 43 24 237 54 10 72%  -251[348,-153)
Wong 2004 LBP only 128 47 21 237 54 10 T4%  -215[310,-121) ————
Total (95% CI) 770 633 100.0%  -0.73(-1.14,.0.33) i
Heterogeneity: Tau = 0.34; Chi" = 88.86, df= 9 (P < 0,00001); P = 90% + % 5 ¥ 5
Test for overall effect Z= 3.55 (P = 0.0004) Lass moviLBP vs NoLBP More mov LBP vs NoLBP
Figure 5 Lateral flexion ROM meta-analysis.
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Figure 8 Meta-analysis of studies comparing pelvic tilt angle in neutral standing.
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Restriction in lateral bending range of ®een
motion, lumbar lordosis, and hamstring

flexibility predicts the development of low

back pain: a systematic review of

prospective cohort studies

Sean G Sadler'”, Martin J Spink’, Alan Ho’, Xanne Janse De Jonge® and Vivienne H Chuter'

Abstract

Background: Low back pain (LBP) is an increasingly common condition worldwide with significant costs associated
with its management. Identification of musculoskeletal risk factors that can be treated clinically before the
development of LBP could reduce costs and improve the quality of life of individuals. Therefore the aim was to
systematically review prospective cohort studies investigating lower back and / or lower limb musculoskeletal risk
factors in the development of LBP.

Methods: MEDLINE, EMBASE, AMED, CINAHL, SPORTDiscus, and the Cochrane Library were searched from inception
to February 2016. No age, gender or occupational restrictions of participants were applied. Articles had to be
published in English and have a 12 month follow-up period. Musculoskeletal risk factors were defined as any
osseous, ligamentous, or muscular structure that was quantifiably measured at baseline. Studies were excluded if
participants were pregnant, diagnosed with cancer, or had previous low back surgery. Two authors independently
reviewed and selected relevant articles. Methodological quality was evaluated independently by two reviewers
using a generic tool for observational studies.

Results: Twelve articles which evaluated musculoskeletal risk factors for the development of low back pain in 5459
participants were included. Individual meta-analyses were conducted based on risk factors common between
studies. Meta-analysis revealed that reduced lateral flexion range of motion (OR =041, 95% CI 0.24-0.73, p = 0.002),
limited lumbar lordosis (OR =0.73, 95% CI 0.55-0.98, p = 0.034), and restricted hamstring range of metion (OR = 0.96,
95% Cl 0.94-0.98, p = 0.001) were significantly associated with the development of low back pain. Meta-analyses on
lumbar extension range of motion, quadriceps flexibility, fingertip to floor distance, lumbar flexion range of motion,
back muscle strength, back muscle endurance, abdominal strength, erector spinae cross sectional area, and
quadratus lumborum cross sectional area showed non-significant results.

Conclusion: In summary, we found that a restriction in lateral flexion and hamstring range of motion as well as
limited lumbar lordosis were associated with an increased risk of developing LBP. Future research should aim to
measure additional lower limb musculoskeletal risk factors, have follow up periods of 6-12 moenths, adopt a
standardised definition of LBP, and only include participants who have no history of LBP.

L Keywords: Low back pain, Systematic review, Risk factors, Prospective cohort studies, Meta-analysis
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Melwpévn mAayia kappn= avénuévog kivbuvog oopuaAyiag (LBP) Sadler et al. BMC Musculoskeletal Disorders (2017) 18:179

Study ID FOREST PLOT Weight Odds Ratio with 95% C1
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e

Van Nesuwenhuyse o 3l —— 172.2% i 0.17(0.05 t0 0.61)

. 100.00% [N 0.41 (0.24 10 0.73)
Y achieved (Table 3). The analysis revealed a significant

’ association between reduced lateral flexion ROM and

A the development of LBP (OR =0.41, 95% CI 0.24-0.73,
00 0s 10 15 p=0.002) with a low and non-significant amount of
heterogeneity present (I*=15.9%, p=0.304). Alterna-
tively, this can be expressed as an OR of 2.44 (1/0.41)
which means that those participants with limited lateral
flexion ROM have a 144% greater likelihood of develop-
ing LBP.

Fig. 2 Annotated forest plot for lateral flexion range of motion and LBP
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Mewwpevo ROM wg MPOAIAGEZIKOZ MAPATONTAZ OZOYAATIAZ

Mewwpevn Adopdwon=npodlabecikdg mapayovrag oopualyiag
ZuvOUAOUEVN LE AVEAQOTIKOTNTA TWV OTLoBLWY pnpLaiwy

Sadler et al. BMC Musculoskeletal Disorders (2017) 18:179
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Fig. 3 Annotated forest plot for lumbar lordosis and LBP
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not report a reference point. The analysis revealed a
significant association between a reduction in lumbar lor-
dosis and the risk of developing LBP (OR = 0.73, 95% Cl
0.55-0.98, p=0.034). Alternatively, this can be expressed
as an OR of 1.37 (1/0.73) or a 37% greater likelihood of
developing LBP in people with restricted lumbar lordo-
sis. No significant heterogeneity was detected (I* = 29.7%,
p=0241).
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1 test (lable 3). l1he analysis revealed a

significant association between restricted hamstring
ROM and the risk of developing LBP (OR = 0.96, 95%
CI 0.94-0.98, p = 0.001) which is equivalent to an OR
of 1.04 (1/0.96) or a 4% greater likelihood of develop-
ing LBP in those participants with limited hamstring
ROM. No significant heterogeneity was detected (I = 0%,

p =0.883).
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Figure 4.12 VICON marker placement on each spinal process of thoracic & lumbar segments.
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Figure 4.17 Vicon workstation (Plug-in-Gait & Gait cycle event identification tool).

Lower limb angles (pelvis, hip, knee, and ankle) were calculated automatically by
Figure 5.14 Patient (N=19) and healthy participant (V= 21) lumbar length change over time during a)

the relevant VICON pipeline function based again on the Plug-in-Gait marker set. The supported and b) control walking (meanz standard error).
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\ J
Zwparnkd Bapog Twparkd Bapog Zwparikd Bapog
Apxixry @don Méon @don OAoxkAjpwan

IX.9.62 Tumxéc OCQUOTTUEAIKOS puﬁpéc, Kaduwg éva uvu':g ATOMO EKTEIVEI TOV KOPUO TOU aTrd pia BEon kGuywng Tpog Ta Eimpég. H kivnon Siaipeital o€ TpEIg
&aﬁoxmcc Qaceig (A-l" ). Ze kaBe tpaon 0 afovag CTPOPNS YIa mv maon Tou KOppoU TOTroBETEITaI uuampcra péca amod 10 Cwpa Tou O3. (A) v apxikg
@don, n £KTaon KopPoU AGUBAVE! XWPa O PEYAAUTERO TTOCOOTO, PECW TNG EKTAONG TWV ICXIWY (AEKGVN TIaVW CTa PNPIgia), PE TN oxt'nxu EvTOVn EVEQYO-
TTOINOT TWV EKTEIVOVTWV TA I0XIA HUWV (uevug vAounmog Kai omicBior pnpiaiol. (B) I1n péon (oaon, n ékTacn Tou xopuou Acquaw XWpa PEow NG KOIVIRG
EVEPYOTTOINONG TWV EKTEIVOVTWY Ta I0Xia KAl TRV 0OQUikA poipa. (M) Katd Tnv oAckAfpwon TN Kivnong, oTapaTtd TUTmkd n yuikn Spactnpiommoinon, HoAig
n yeappn SUvaung Tou cwpatikoU Bapouc 5iEABEl Tiow amo Ta 1oxia. O eSWTEPIKOC poxAOBPaxiovac POTITIC TTOU XPNCIUOTTOIEITAI GTTO TO CWHATIKG BApoC
amodiSeTar pe wia pavpn ypapr. H peyaAltepn EvTaon TNS KOKKIVIEG QTOXpWoNS avTICTOIXEI OTN OXETIKG HEYQAUTEPN EVTAOT) TNC HUIKAC EVEPYOTTOINONC.



OodpuomnueAkog PUBUOC Katd TNV KAUYn KopUou:
MapeKKALOELG AOYW AVEAQCTIKOTNTOG I} TIEPLOPLOUOU KLVNTIKOTNTOG

DuUOIDAOYIK | KAPWN 00 QUIKMAS Nepopiopévn KGuWn 10)iwy pe Mepropiop évn KGuWwn oo@Uikng poipag
oipag kai 1o xiwv UTTEPROAK T KAPWN TNS 0OQUIKIS Hoipag HE utrEpPOoAIKT) KGuyn 10xiou

IX. 9.61 Tpeig SIAQOPETIKOI OCPUOTIUEAIKOI PUBUOI TTOU XPNOILOTToIoUVTAl YIA TNV KAPWD TOU KOPUOU TIPOC TA EPTTPOC PE Ta yoOvaTa TeEvTwpéva. (A) Mia
QUOIOAOYIKN KIVI|UATIKI) OTPATNYIKN TTOU XPpNOIUEUE! YIA TNV KAUYn TOU KoppoU atro Tnv 6pBia BEon, pe oXeBOV TQUTOX POV KAuWn 45° TN¢ OoQUIKNG Hoipag
Kal kGuwn 60° kauyng 1oxiou (Aekavn avw ot pnpiaia). (B) Orav mepiopileTal n KApwn oTa 1I0xia (.. Adyw aGveAGOTIKOTNTAS TWy OTCIWY PnpIaiwy)
XPEIGZETal TTEPICOOTEPN KAPWN CTNV OCQUIKN KaI KATWTEEN Bwpakikn poipa. (M) OTav mepIopilTai N KIVATIKOTNTA TNE OCQUIKNS HOIPAg, XPEIGleTal TEPICTO-

TEPN KAPWN OTIC apBPWOEIS TWV I0XiWY. ZT0 (B) kai o0 () 01 KUKAOI PE KOKKIVA QITOXPWOT) Kai Ta KOKKIVa BEAN arodidouv TIg TTEPIOXES TNS TIEDIOPICREVNS
KIVITIKOTNTAS.



Enidpaon tng aveAaoTIKOTNTOG TOU
Aayovoyoitn otov oodpuormueAkd puBuo

A
Bpaxupévog Aayovoloitng: Bpayupévoc Aayovoiotme:
2€ ?UKwnm,OMZZ_,) T€ QVEMAPKI KVNTIKOTNTA OTNV
Figure 37.4: A. The anterior shear force component of the TlpOGGla Khlon AE Kavnq OMZZ 9 O'KL'JlJJ |_|,I,0 KOpl_l_O[rj

weight of the head, arms, and trunk (W) on the lumbosacral
junction is parallel to the plane of the L5-51 junction. B. As the
inclination of the L5-51 junction increases, the shear component

also increases.



Enidpaon tng HUIKNC AVEMAPKELOC TWV KOWALOKWY O0TOV 00UOTIUEALKO EAEYXO

DUTOIOYIK ) EVEDYOTTOINGO N TUW KON GRUNV UGNV
Opbdg pnoxsiog

QR O KO axd,

e =\ Kapyn ),

A

A

E2aTiwpivn EVEDYOTTOM O] TV KoKWV PV

EX-12.29 O OTOBEPOTIOINTKOS POACS TWW KOIAIGKGN HUGVY GANETOl KATA THY POVOTTAEURN VOPSWOT) TOU TREAOUG. (A) ME QURIOAOYIKS EVEPYOTTOROT TuV
Amww(mru.ngrouopeoompdw}.qummmmmnwmqummvwmwmmmw
PULV TOU 10YI0U. (B) ME PEWUEVT SVEQYOTTONOT) TOU 0POOU KOWAXIXOO, 1) CUCTIROT) TWV KOTTMEWY TOU ICYIOU TTPOKTAS! UiQ EVIOVT) TPOGENa KAICT) TNG ASKEWNG.
NopamenaTs T auEnoT oIy Mmmmmnvmmmmhmwwmmmpmmm
HE SAQPPUTEPO KOKKIVO.



KivnTiKa TTpoTUTTa BAdIoNS 0OCQPUAAYIKOU aoBevn

* O1 aoBeveic ye LBP ouvBwc mepTTaTouy 1m0 apya atrd TOUG UYIEIC OUVORNAIKOUG
TOuG. EmITTAE0V, O0€ auToUg Toug aocBeveic aAAAdEl O GUVTOVIONOS TwV PNHATWV.

* 2€ QUOIOAOYIKO apyo Badioua, ol opIlOVTIEG TTEPIOTPOPES TNG AEKAVNG KAl TOU
Bwpaka gival TTEPICOOTEPO CUYXPOVIOUEVES («Te @Aaan»), aAAG o€ uWPnAOTEPES
TaxUTNTEC KIVOUVTAI TTEPICTOTEPO «EKTOC PACNS» (AIlYOTEPO GUYXPOVIOUEVEG).

* AuTtr} N aAAayr} CUVTOVIONOU O€ UYPNAGTEPEG TaXUTNTEG EP@avICeTal AlyOTEPO O€
aoBeveic ue xpovia pn €101IkAG LBP. YmrooTtnpixBnke o1 01 aoBeveic dlaTnpouv TNV
TTEPIOTPOPN TNG AEKAVNC KAl TOU BwPaKa TTEPQICCOOTEPO «OE GATN» YIA VA
ATTOQEUXBOUV UEYAAEC (1] YPNYOPES) TTEPIOTPOPES OTN OTTOVOUAIKN OTHAN. AnAadn
QTTOQEUYOUV TOV JEYAAO XIAOPO TNG WHIKAG KAl TTUEAIKNG {wvNg
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KivnTIKA TTPpOTUTTA BAdIoNC 0C0PUAAYIKOU aoBevn

» YTTapxouv evoeiceIc OTI hepIKA aTopa ue LBP aug¢dvouv Tn dpacTnpidoTnTa TWV JUWYV TOU
KOPMOU KOTA TN OIAPKEIQ TOU BMATIONOU, EVOEXONEVWG WG KTTPOOTATEUTIKAG OTPATNYIKNGY
("guarding strategy") yia Tnv TTEPAITEPW MEIWON TNG KivnOoNg TNG aTTOVOUAIKNG OTAANG.

» EmmmTAfov, £xel ava@epPBEi OTI AQUuT N TTPOCTATEUTIKI OTPATNYIKI TWV HUWYV CUVOEETAI OTEVOTEPA
ME TNV WUXOAOYIKI ATTAVTNON OTOV TTOVO TOU KABE aTtdpou TTapd he TNV €viaon TOU TTOVOU.

» ‘Exel diexBei onuavTikry BETIKI) OUOXETION PETAECU TOU TTOOOOTOU EVEPYOTTOINONG TOU £€W AOZOU
KOIAIOKOU KaTd Tn d1dpKela TNG BAdiong Kal TNG 1Tidoong o€ dia KAipaka trévou (r = 0,376).



KivnTikda Mpdtutra Badiong o€ aocBevr ye oaggualyia (LBP)

Taon yia YIKpOTEPO PAKOG OIOOKEAIOUOU o€ aToua e LBP og oxéon pE TOUG UYIEIG.
Vogt et al., 2001 & 2003

APKETEC EPEUVEC MEAETWVTOC TNV KIVNMATIKA o€ aoBeveic ye LBP €de1gav Ol
TTapouUCIAlouV PIKPOTEPO EUPOC OTPOPNC TNG AEKAVNG, TOU I0XIOU ) TNG OOQYUIKNAG
Moipac TS OTTOVOUAIKNC 0TAANG KaTd TN didpkeia TNS BAdionc.

Seay et al., 2011a , van den Hoorn et al., 2012 , Crosbie et al, 2013 , Gombatto et al., 2015, Miller et al. ,
2015. Christe et al., 2017




[TpOTUTTA PUIKNG OPACTNPIOTNTAC TOU KOPHOU o€ Xpovia LBP
KAaTta Tn OlApKeIa TNG BAdionG.

» H evepyommoinon EMG TwVv 00QUIKWY EKTEIVOVTWYV Eival UWNAOGTEPN OTNV OHAdQ
LBP kara m didpkeia TG dITTAAC @AoNng OThPIENS KATa Tn dIAPKEIA TNS ¢ACNS
alwpPENonNg

» H evepyoTroinon Twv 00QUIKWY EKTEIVOVTWY O0ToUuC aoBeveic ye LBP Bpébnke
auénuUévn w¢ amavTnon gg WId armrpoadOKNTN aucnon TNE TaxuTnTac Badiong KaTd

N @Acn TNG AIWPNONG

» H gvepyoTtroinon Tou opBou kolAlakou (RA) ival yeyaAutepn otnv oudda LBP kai
Katd TIC dUO pacelg Badiong (OTAPIEN Kal aiwpnon)

«NAPOHKOMOIHZH» Tng MEPIOXHZ MNA ANO®YIH AMPOBAENTQN OOPTIZEQN



2UMTTEQOCHATIKA

Ta atoua pe ooQUOAyia TTapPoUCIAloUV PIKPOTEPO UNKOG OIQOKEAIOMOU, MIKPOTEPN QUTO-
pUBOUIfOuEVN TOXUTNTA KAl EvVAV TTEPICOOTEPO "Oe paan" ouvTtoviouod TG ooQPUG, TOU
Bwpaka Kal TG TTUEAOU KaTa TNV dIApKEIa TG BAdIONG UIOBETOVTAG HIa
«TTPOOTATEUTIKA oTpatnyIkn» ("guarding strategy") yia Tnv TepaITEPwW HEIWON TNG
Kivnong TN oTmovOUAIKNG OTAANG.

Etrion¢ mapatnpoupe pia au¢nuéEvn HUIKA dpacTnPIOTNTA TWV EKTEIVOVTWY TOU KOPHOU
Kal Tou 0pBouU KOIAIOKOU TToU TTIBavVWG va €ival hIa avTiIoTaduion TNG MEIWMEVNG Kal
ETEPOXPOVIOUEVNG MUIKAG EVEPYOTTOINONG TOU EYKAPTIOU KOIAIOKOU KOl TOU TTOAUCXION



MuIkQ TTPOTUTIO TOU KOPUOU KOTA TNV avuywaon
QVTIKEIMEVOU O€ aoBevei¢ ue uttorpotrialouca LBP

* H gvepyorroinon Tou eyKAPa10U KOIAIOKOU Kal TOU £0w AOEOU Kal TOU TTOAUCXION
KaBuoTtépnoav otnv opada LBP og ocuykpion YE TNV opdAda EAEYXOU KATA TNV
OIAPKEIO avUPwoNnG evOS KIBwTIOU 5 KIAWV XPNOIMOTTOILVTAG Kal Ta OUO XEpPIa JE
ékTaon aykwva 0° kal Kauwn wpou 40° Suehiro et al.

 EmITAL0V, TO EUPOC TNC EVEPYOTTOINONC TWV EKTEIVOVTWY TOV KOPUO ATAV
UEYOAUTEPO OoTNV oudGda LBP atd 6, 11 otnv opdda eAéyxou (p <0,05).

« [MBavéTaTa n heiwon TNG oTaBepdTNTAC AOYW TS KOBUOTEPNONG EVEPYOTTOINONG
TWV £0W AOCOU Kal TOU TTOAUOXION va avTIoTaBUICETAl ATTO TNV QUCNMEVN
OpaCTNPIOTNTA TWV EKTEIVOVTWYV 2.2,




Muikn dpaacTtnpidTnTa o€ aTtoua pe LBP.
« E&etdoTnKE N ANQOTEPOTTAEUPN NAEKTPOUUOYPAPIKT) dPACTNEIOTNTA TOU AQYOVOTTAEUPIKOU, TOU
URAKIOTOU Kal Tou TToAUOXION KaTa Tnv dIdpKeIa 5 AsiToupyikwy dpacTtnpiotTitTwy Lima et al. (2018)
1) TapaAafn) evog avTikelgévou atro 1o £dagog (medicine ball),
2) TOTTOBETNON TOU QVTIKEINEVOU OTO £€8aQOC,
3) KABiopa oTo £0aPOc,
4) eTravag@opd otnv 6pbia BEon Kal
5) avéBaoua okdAac.

* [Mapatnpnénke uwnAdTEPN NAEKTPOUUOYPAQIKA dpacTnEIOTNTa Ot acBeveic ue LBP, pe e€aipeon Tov
TTOAUOXION KATA TN OIAPKEIQ TNG ANWNG TNG UTTAAAG ATTO TO £0AQOG.

*  O1d10QopEC OTN MUIKN OPaCTNPEIOTNTA TTOPATNPNBNKAV O EPYATIEC JE XANNAR CWHATIKA OTTAITNON VIO
TNV oTTovOUAIKA OTAAN (TT.X. OKAAIQ) KABWG Kal O€ Epyaciec HE UWNAN aTTaiTNON Yyia TN OTTOVOUAIKN
oTAAN (TT.X. OAKWHA AVTIKEINEVOU aTTO TO £€0a@OC). H TTAEIown@ia Twv avaAUoewy £0€IEE I OTOBEPN
augnon oTnv YUk 6paoTNEIOTNTA TWV EKTEIVOVTWY OTNV opada ue LBP.
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STPATHIIKH MPOSTEIQSHS

Npooyeiwon and dva dpa
AL Dyinxd ugnilic anarioag : B. Meyaidn 220 poipan ua wv ananjoiun paoakd rou
a0V TET paxigaio: : TETQOxEQAAOU KOr TUN EXTENMOVILWY TOU ) iou

Mawaudw) rdon orov NIXE

Augnuiwn 1don orov NMXIT

DXHMA 13.38 Avo avriSzra mRaTuTIa TTOOTYTRLONS aTd Eva AAua exowy Bzwondel oxenxd emogaln (A) f ageain (B), UTd TV EVvoia ™¢ TAoNE KaI TRoURaT-
cuod Tou NXE. To MpdTYTo MROgYTWIT 70 (A) OxeTlIral P2 evav UKpdTepo lwrepme (KauTmed) yoxiodoaxiova £a! Evey PEyaAUTEOD EoWTILKD (KIUTTKO)
poxAoPpaxiova (BALTE palpL YPoRUELS TOU JZovoly OToV BETwmalo alova OTROGAC TOU VOVATOC X1 Tov w)lou). To wpdTeTre Tpocyekuong oo (B), ovTideTa,
KQTaAAYE OT GVTIOTEOPA TWV OXENICEY UNKLY TV ROXAD BOaXIOVWY TOW YOVaTO¢ Ko TOU woxiow. H oxenks evepyomoinon Twy powv utrodexvieTar amd Siooope-
L ORACTIC OU edxxivow, PALTIE Suoavaioya ugnin CVISVOTTOINCH TOU TETRAKIeAADU 070 (A). Ta SiavioRaT™a ToU owraTxod BApoud ToU DOoTOuDW Y OVTI BT
Toug Sdgopoug poxiodpaxioves. InuTaoTe: O SxEGalog UNOIGIoS TILOVMATLTE! W Eva Seyua M opadag Twy omioBuwy unoakay.



OZOYAATIA KAI 2TPATHIIKH MPOZTEIQZH2

Ta dtopa pe ooduoAyia XPNOLLOTIOLOUV TPOTIOTIOLN LEVEG OTPATNYLKEG
npooyeiwong.

AuTO neplAapPavet:

* qUéNMEVN MUIKN SpaoTnpLoTNTA TOU KOPHOU

* KOBUOTEPNON TWV HUWV TOU KOPHOU KoL TOU pnpou
* LULKPOTEPN KAMYP N TOU yOVOTOG

)

* ULKPOTEPN amaywyn toxlov Katd tnv apxLkn emadn

AUTEG OL TpOTIOTIOLNOELG EMNPEAIOUV APVNTLKA TNV SUVALKN TWV KATW

Drop Jump

AKPWV KaL TNS OTTOVOUALKNC OTNANC KATA TN SLAPKELA TNC TPOOYELWONC
odnywvTtacg o€ ALENUEVES N UN PUCLOAOYLKEC SUVAUELS KOl QUENUEVN

rBavotnTa MPOKANoNG TPAUVUATLOMOU.



ErutA€ov, o€ atopa pe oopuoadyia Adyw
MELWHEVOU VEUPOMUIKOU EAEyXOU oTNnV 00U,
HELWHEVNG LUIKAG SUVAMNG KoL
KoOuotepnMEVNG MUK G EVEPYOTIOLNONG

OTNV MEPLOXN TNG 00PUC KAL TWV UNPWV KATA TNV TPOCYELWON XPNOLUOTIoloUVTaL
EVOANOKTLKEG KLVNUOTIKEG OTPATNYLKEG VL0 VAL AITopPpOoPrioouV KATAKOPUDEC SUVAUELCS
avtidpaonc edadouc, yeyovoc mou UMopEL voL EMNPEACEL APVNTIKA apOPWOELS TOU KATW
AKPOU.

OL YUVOLLKEC TTOU XPNOLUOTIOLOUV SLaPOPETLKA TIPOTUTIA TIPOCYELWONC ATtO TOUG AVIPEG, OTAV
£XOUV KOl LOTOPLKO oodualyiag avéavetal n EkBeor) Toug o€ eUBLOUNXAVIKOUC TIAPAYOVTEG
TIOU OUUBAAOUV O€ TPAUHATIOHOUC TWV KATW AKPWV.

(Haddas et al, 2015)



KN2 kal ooc@uaAyia

= Av Kal N MEIWMPEVN I0100EKTIKOTNTA CUMPBAAAEI TTIBAVWG OTIC TPOTTOTTOINMEVEG OTACEIC KAl
KIVIO€IC Tou aTtopou e LBP, ol TpoTtrotroinuéveg atrokpioelg Tng 6pBiag otdong Kal Tng
BA&dIoNG UTTOPEI va AVTITTIPOOWTTEUOUV MIA JETABOAN OTNV KEVTPIKN KATAYPAP TWV
OUVEPYEIWV TWV NUWV (TTPOCAPHOYEC OTO KEVTPIKO VEUPIKO OUCTNNA)

(Cholewicki et al., 2005, Henry et al., 2006, MacDonald et al., 2010, Radebold et ai, 2000).

* YTTapxouv augavOoueveg eVOEIEEIC VEUPOTTAAOTIKOTNTOC TOU KIVATIKOU CUCTANATOC OTOUG
A0 BEVEIC YE XPOVIO TTOVO, EIDIKA OTIC AIOONTIKOKIVNTIKEC TTEPIOXEC TOU EYKEPAAOU,
OUMTTEPIAQUPBAVOUEVOU TOU TTPWTEUOVTOG KIVNTIKOU Supplementary

Premotor Motor Area Primary Motor

@AoioU. H TpoTrotroinuévn evOo@AOIIKE dIEyEpon UTTOPEl ™~
va JETOBAAEI TO KIVNTIKO €pEBICUA.
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FIGURE 4. Reorganization of the motor cortex in LBP. Normalized maps of the left and right motor cortex for the
DM (left panels) and LES (right panels) for healthy (top panels) and LBP groups (bottom panels). Dotted lines
denote sagittal and frontal planes, intersecting at the vertex (Cz). Note that the motor cortical map for the DM
overlaps that for the LES in the LBP group, whereas the DM is located posteriorly compared to the LES in the
healthy group. Adapted with permission from Tsao et al.” Abbreviations: DM, short/deep fibers of the multifidus;
LBP, low back pain; LES, longissimus erector spinae.

Chronic back pain @ Back
A Finger
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FIGURE 6. Reorganization of the somatosensory
cortex in low back pain. Average location of the
finger and back dipole was recorded by a 37-channel
biomagnetometer from the hemisphere contralateral
to the site of stimulation in the 70-millisecond range
for patients with chronic back pain and healthy
controls. Locations are superimposed schematically
on a magnetic resonance image. Adapted with
permission from Flor et al.”®




