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Motion Graph Deviation Index (MGDI):
‘Evas b¢iktns nou enaudvel tnv avukeipevikétnta
otnv kiivikn avaduon twv ypapnudtwv Kivnons
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MEPINAHWH

Ztnv Tpiodidotatn Knvikn Avénuon Kivnons ta 6edopé-
va nou ocuAféyovtal, napouacidlovial Pe tn Jopeh ypapn-
patwv. Xta ypaphuata npofdniovial ta dedopéva tou a-
0Bevn pad pe ta avtiotoixa Sedopéva twv pUOIONOYIKMOV
atopwy. Ta dedopéva twv PUOIONOYIKWDV ATOPWY XPNOl-
gonoiouvtal yid v afloddynon twv anokniogwy nou -
@avilel n kivnon tou e€etaldpevou and Us avTioTOIXES Pu-
olonoyikés upés. Evas peydnos apiBuéds ypapnudtwy xpn-
olgonolgital katé tnv avanuon yia v agloAdynon tns Ki-
VNOoNSs Twv PEA®V Kal Twv apBpwoEwy NOU CUPUETEXOUV
otnv kivnon ota tpia enineda (ofeniaio, petwniaio Kar &-
ykdépoio). H avdaykn tns ouvoyns tns ouvoAikhs katdota-
ons tou g€gtaldpevou aoBevn, éxel odnynoel o DIAPOPES
npoondBeies nocoukonoinons s anokfions and ta Qu-
olofoyikd pe tov unonoyiopd Seiktdv andkiions. To Ké-
vipo Avdnuons Badions & Kivnons tns EAEMAM éxel ava-
Nwgel kal epappodel ta teneutaia xpovia, évav 10iIkd Ka-
TaoKeUaoPEvo OgikTn yia v nocotkonoinon s anokAl-
ons nou Kataypd@etal ota ypaenpata kivnons pe v o-
vouaoia Motion Graph Deviation Index (MGDI). O &si-
KNS QUTOS PETATPENE! TNV anokAion Twv ypaenudtwy Ki-
vnons and poipes o€ povades Tunikwy Anokdicswy Ou-
olofoyik®v Agdopévay. To Bewpnukd undBabpo oto o-
nofo otnpiletal n dnpioupyia tou Geiktn, KBS kai ta Ph-
pata yia tov unodoyiopd tou, napouaiddovial avadutikd.
Enions, napouai&lovtal otoixeia and tov €Agyxo eyKupdIN-

AietBuvon adindoypagias:
Anuntpios lNaonapdkns
Kapaiokdkn 16, 16673 Bouna

1as s epappoyns tou Seiktn otnv Avdnuon Badions andd
kal otnv avdduon tou Avw dkpou. TéAos, napouaidlovtal
ta nieovekthpata tou MGDI oe oxéon pe dndous Seiktes
nou xpnalponolouvtal otn BiBAloypagia, kabws kal o Me-
ploplopoi nou Ba npénel va AapPdavovtar un’ dYiv Katd
Xphon twv OEIKTMV.

EIXATQrH

H Tpiobidotatn KAvikn Avanuon Kivnons Bacietal otny
noootukonoinon kai tnv alodéynon ts andkions and us
ouolonoyikés upés. Ta 6edopéva tns kivnons nou cunné-
yovtal, napouaiadovial e tn op®hn ypa@nudtwy, nou ne-
PIEXOUV TS TUES TS Kivnons tou e€gtaldpevou pad pe ta
avtiotoixa gualonoyikd debopéva. O1 Tpés Twv puaolofo-
yIkv dedopévwv opidovtal and to €Upos TPV, nou Ppi-
okovtal evids ouv-nany yias wnikns andkiions and tn pé-
on PN v QUOIOAYIKMY ATOPWV YIa TNV NAPAPETPO Nou
avanuetal. Etol, pia kivnon Bewpeital Guciodoyikn, av 6-
Aes ol upés nou ocunnéxBnkav and tov e€gtaldpevo euni-
ATouV eVios Tou pualoAoyIKoU EUPOUS TPMV.

v kAvikh avéduon Kivnons xpnolponoltar évas pe-
yé&nos apiBpos ypapnudtwy yia v NepIypaen s kivnons
nou avanuetal. H avéykn ts abvoyns tns cuvoniknhs katd-
otaons tou e€etalduevou aoBevn, éxel odnynoel og dIAQo-
pes NpoondBeies va noocoukonoinBei n anokiion and ta
@uoIoAoyIKd, PE Tov unoAoyiopod beiktdv andkdions. >+

To gpyactnpio pas éxel avantlel kal epappodel, ta te-
Aeutaia xpovia, évav 181Kd KATaOKEUAoUEVO HeikTn yia tv
agofoynon s anodkAions. Autds o Oeikins éxel NPoote-
Bei oav éva Baoikd epyansio a§ioAdynons oto epyactnpio
pas. O bgikins autds eixe avakolvwBel 1o 2007 pe v o-
vopaoia Gait Graph Deviation Index.® Méoa og auté to 8i-
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Zxnpa 1. H 6€€id (unAde) & n apiotepn (kokkivn) andkAion kaBopilo-
val and vy anéotacn s avtiotoixns kapnuins Kivnons tou e€eta-
{Buevou e tv Kaununn s UECNS TIUAS TV QUOIOAOYIKWY GTOLWV.

aotnpa éxel dokipaoBei kal éxel anodei€el v KAIVIKA Tou
€QappooIuoNta.

Mpoogata enekteivape us KAIVIKES EQAPUOYES TOU £pYa-
otwpiou pas Kal oupnepiNdPBape 1o Mpwtdkondo Avanu-
ons Kivnons tou Avw Akpou ths EAEMAM.” H epappoyh
TV OEIKTMYV, NOU NPONYoUPEévws eixav dokiyacBei otny A-
vaduon B&odions, anodeixBnke nonu nepioadtepo xphalpn
yia tnv avaAuon twv dvw dkpwv.® To yeyovds autd pas o-
dnynoe oto va petovopdooupe to deikin and Gait Graph
Deviation Index oe Motion Graph Deviation Index (MGDI)
yIO va avianokpivetal n ovopacia tou deikin oto €Upos
TWV EPAPHOYDV TOU.

Ykonds tou apBpou €ival va napouciactoly avadutkd
ol nAnpo@opies oxeukd pe 10 Bewpntukd unéPabpo nou
epappoéletal otov MGDI, va napouaciacBouv or diadika-
ofes unonoyiopou tou Oeiktn kar tnos va avapepBouv ta
anotenéopata s agloAdynons twv 1I610TNTWV Tou, KaBms
Kal Ol NEPIOPIOUOI TOU.

ME©OAOL
Bewpntkd undéBabpo

O1 Anokdioels Tpapnudtwv Kivnons (Motion Graph
Deviations) opiCovtal and tn diagopd (andotaon) k&Oe ka-
pNUANs kivnons tou eEetalOpeVOU PE TNV avUoTOIXN KApnU-
An Kivnons ts péons TUPAS TV UOIONOYIKMY OEOOPEVWV.
‘Eva napadeypa napouaidletar oto Ixnpa 1. O kapnunies
kivnons tou 6e§loU yovatos (unie kaunuan) kar tou apl-
OTEPOU yovVaTos (KOKKIVN kapnuan) tou eCetaldpevou ou-
ykpivovtal pe v KapnuAan ns géons Tpns twv euaolono-
YIK@OV atépwv (npdaoivn kapnunn).

H kAivikh avaduon Bédions Baoiletal o auth t oUykpl-

Xxnpa 2. [pdenua avdiuons Babions yia tv Kivnon tou yovatos oto
oBeniaio eninebo. AnokAioeis yéoa ota dpia pias tnikns anokions
ndvw A Katw and v kaunuAn s LEons TuAs twv QUOIOAOYIKWV
atépwy alofoyouviar ws evids TV PUOIOAOYIKWY opiwv. H auén-
on s anokAions Népav twv opiwv tns pIas trnikns anokions twv
ouaionoyikwv bebopévawv allonoyeital ws auéavopeva nabonoyikn.
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Zxnua 3. [pdpnua euoionoyikav 6ebouévawv avdduons Badi-
ons yia tv kivnon tou ioxiou oto oBeAiaio eninebo. Xe kGO oty-
un tou kUkAou Bdbions undpxouv S1IGQOPETIKES TILIES TUMIKAS and-
kAions yUpw anoé tn péon uun twv uotoNoyikwy SeSopgvwy. Xto
18% tou kukAou Bdbions, n twnikn anokAion givai oxebov oto N-
piou autns oto 56%, onws eivar ukpives and t ouykpion tou un-
KOUS TwV KOKKIVawY pdBowv.

oNn TV TPIOV KapnuAdv yia kGBe ouyph tou kukAou BadI-
ons. 1o Ixnpa 1 yia napddeiypa, o kGBetos agovas eupa-
viCel tnv napdpetpo s Kivnons (ywvia yévatos) kai o opl-
(6vu0s GEovas tov xpdvo oav Nocoaotd tou kukAou BdI-
ons. H au€npévn andkAion (andotaon) twv KagnuAdy tou
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Oe€loU kal Tou aplotepoU okéNous and t GpuolonoyIKn Ka-
unuAn anotenei to Baaikd KPITAPIO yid TNV TEKUNPIWoN ts
naBonoyias s kivnons yia v Nnapdpetpo nou avanuetal.
Av, 6pws, 6nws Qaivetalr oto Ixnua 2, n anéknion e-
pnintel ota épia s Tunikhs Andknions twv OuaciofoyIkmv
Aebopévav (TADA), tote ta bedopéva tou eCetaldpevou a-
oBevh aglofoyouvtal ws pn nabonoyikd Kal evids twv gu-
olofoyik®v opiwv. AvtiBeta, anoknioels peyanutepes and
pia TA®A a§odoyouvtal ws au§avoueva nabonoyikes.
MonU onpavukh Napduetpos eival 1o yeyovos Ot o€ Ka-
Be ouyun s kivnons nou avaduetal, n uph tns TADA ei-
varl diagopeukn. Autd onpaivel Ot To GUoIoNoyIKO UPOS
ota ypaenhpata avénuons kivnons au€opeiivetal oe Siago-
PEUKES XPOVIKES OUYHES, ONws eival O1aKPITto oto Ixhua 3.
210 Ixhpa 3, aneikovietar n puoiodoyikh KaunuAn s
kivnons tou 1oxiou katd t Bédion. Or 6Uo kOkkives KABe-
€S YPAPHES Mou ekteivovtal endvw Kal KAtw and t peon
UPh éxouv onpavukd diagopetikd phkos. H deutepn eival
oxedov dinAdoia s np@tns. Kal o1 dUo KABeTes ypappés
opidouv 10 QualonoyIkG €UPOS MOU AVUCTOIXE OTNV TUnI-
kA anékAion nou epgavifouv ta guaolodoyikd dtopa otn
OUYKEKPIPEVN XpOoVvIKN ouyph tou kUkAou Badions. Eival
npo@aves 6T N au§opeiwon auth pnopsi va sival cnuavu-
KN otn S1apkela evos kKukAou Badions.
To napakdtw napadsiyua avadeikvUel T oNPAVUKOTN-
10 NS napandvw cuvenkns.

25 W Améxhien

& Tumkn Améxhion
Qusiohoyikisv

Zxnpa 4. a) Kékkives pdBboi - Tiués otyuiaias anokiions o€ LOIpEs,
uetalu s kaunuins Kivnons tou acBeviA Kai ts kapnunns s LEons
TpAs v QUOIOAOYIKWV atopwY yia tpels S1aOOXIKES XPOVIKES OTly-
ués. B) MNpdaives pdBboi - Tiyés tunikns anokAions twv guaionoyi-
KV atépwy rnou avtiotoixouv ots Tpels O1aOOXIKES XPOVIKES OTIYLES.

210 IXApa 4, otnv Np@IN XPOVIKA oTyuN tou KUkAou
Badions, n andkiion s kaunuAns tou Cetalduevou pe-
PhBnke va ival 20 poipes and v kapnuAan twv Quaolo-
Aoyik®v atdpwv. Xnv idla xpovikh otyph n TADA eival
jon pe 5 poipss.

AUTO onpaivel 6u n uph nou epgavidel n kapnuAn tou
eEeta{OPevVOU 0N CUYKEKPIPEVN XPOVIKA OTUypN Bpioketal
oe pia anootaon 4 TA®A and t guaoionoyikh Jeon upn
apou: anokdion 20 poipdv/5 poipes TAOA = 4.

Mia anékiion t€ooepis popées peyautepn and tnv TAOA
agodoyeital kAIvVIKA ws oAU peyann agou yvwpiloupe and
NV OTaTOUKA, 6T PO O TPEIS TUMIKES AMOKNIoEls nepl-
AapPavetal 10 99% tou guoionoyikoy nAnBucpou. Eno-
pévws, n anoknion tou e€gtaldpevou Eenepvd katd noAu

10 AVAPEVOPEVO EUPOS TNS pUCIOAOYIKAS Kivnons.

Ztn beUtepn xpovikn otlyph tou kukAou Badions, n ano-
kAion s kapnunins tou e€etaldpevou napapével ous 20
poipes and tnv kapnuAn twv GUOIOAOYIKDY atdpwY. XNV
id1a xpovikn ouypn, Opws, T euololoyIKd dedopéva -
@aviCouv pia wnikn anokdion fon pe 10 poipes.

ToUto onpaivel 6T N uph nou epgavicel n kapnuin tou
eetalbpevou ot CUYKEKPIPEVN XPOVIKA oTyuh Bpioketal
o€ pia anéotaon 2 TAOA and i guaolonoyikh péon Tun
apou andkAion 20 polp@v/10 poipes TADA = 2.

Mia anékiion dUo @opés peyanUtepn and tnv TAOA
unopef va a&lodoynBei kAIVIKE ws pétpia.

Ténos, otnv 1pitn Xpovikn otyun tou kukAou Bdadions,
n anokAion s kapgnuAns tou eCetaldPeEVOU NAPAPEVEI
ous 20 poipes and v kapnuAn twv QuoloNoyIKOY atd-
pWV. ZE QUTA TN XpOVIKN otlyph ta guaolonoyikd dedopé-
va epgavifouv pia TAG®A ion pe 15 poipes, 6niadn 1.33
TA®A (20/15=1.33).

Mia anokdion 1.33 @opés pyeyadltepn and v tunikh
anékAion twv uoloNoyIK®V atduwy Pnopsi va aglodoyn-
Bei KAIVIKE ws Nnia.

Me 1o napandvw napddelyua yivetar katavonto éu n i-
o0 anéAutn uph andékAions pnopei va AdPel diapopetkn
kAIVIKA eppnveia otnv a&loAdynon tns BapUtntas otny na-
Bodoyia s kivnons, agou eCaptdtal and v avtiotoixn
TA®A nou spgavidouv ta puaolonoyikd dtoua.

O MGDI givar éva péyeBos nou ouvoyilel os évav apiBuo,
6fes Us NapatnPoUPEVES ouypIaies anokAioels evods ypaph-
patos avénuons kivnons pe povada pétpnons v TAOA.

O1 pebodonoyies Nou éxouv avantuxBei kal avapépo-
vtal otn BiAioypaia yia tov unodoyioud avtiotoixwv oel-
Ktdov 6 AapBavouv undyn T oNPAvuKOTNTa twv napand-
VW OTOIXEIWV.

‘Eto1, n kavovikonoinon twv anokiiogwv tou e¢etalope-
vou o€ povédes TADA, gival n kaivotopia tou MGDI otnv
kAivikn a§loAdynon twv ypapnudtwv avaduons kivnons.
Enopévws, o Seiktns autds punopei va xpnoiyonoinBef yia
v kAIvikh avaduon Badions, aAdd kar o€ onolodnnote
ando npwtdkoAdo kAvikns avdiuons Kivnons.

H pétpnon tou MGDI o€ povades TADA eival éva cofa-
p6 nieovéktnua tou Geiktn o oxéon pe tous dnnous on-
pooleupévous Oeiktes, 6edopévou Gt T0 ENICTNHIOVIKS NPO-
owniké sival noAy e€oikelwpévo Pe TNV évvola Kal us 101-
owntes s TAOA.

H epappoyn tou deiktn npoUnoBétel pia oeipd and u-
nodoyloukd Bhpata.

TO YNOAOTILTIKA BHMATA TOY MGDI

Or &iadikaoies yia tov unonoyiopd tou MGDI Ba na-
pOUCIaoTOUV XPNOIPONOIMVIAs oav napddelyua tnv Ava-
Auon Badions n onoia Bewpeital nepioodtepo ouvBe, a-
@oU ta ypaphpata avdduons Badions nepidapfdvouy de-
bopéva and to H6e€16 kal aplotepd NpIKGPIo Tou e€etaldpe-
vou. Ta unofoyiotukd Bhpata tou MGDI gival akpIPms ta
id1a yia k&6e nuipodplo. Ztnv Avdduon Badions, ol unodo-
ylopoi katadnyouv otov unonoyiopd dUo deiktwy, o Oti-
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ktn R MGDI yia tnv kaunuAn tou 6e€lov npigopiou Tou &-
Eetalopevou kal tov ogiktn L MGDI yia tnv kapnuain tou
apiotepoU nyipopiou.

BApa 1°: Ynodoyiopds tns ouypiaias andkAions -
Instant Motion Graph Deviation IMGDy(t)

Y10 Npwto Bhua anaiteital o unonoyiopds 6Awv twv
ouypidiwv anokdioswv nou nepidapBdavovtal oto ypden-
pa tns Avénuons Badions -Instant Motion Graph Deviation
IMGDy(t)- yia k&Be npipopio (6§16 kar aplotepd). H uun
s IMGDy(t) unodoyiletal and tnv apaipeon s pJéons t-
pnAs Y twv uoiofoyik@y atdpwy and tnv uuh Y nou Ka-
aypdenke yia 10 eCetaldpevo dropo. Etol, and tous u-
nonoyiopoUs NPOKUNTEl pia TN yia KEBe ouyph tou KU-
kAou Badions.

Ytnv avaiuon Badions ol unodoyiopoi katannyouv og
bUo oeipés updy, yia yia to & nuipodpio (anoknioels be-
€16s kapnuAns - R IMGDy(t)) kal pia yia 1o apiotepd (ano-
kAioels apiotepns kapnuAns - L IMGDy(t)).

(Right) R IMGDy(t) = R y(t)- Normal y(t)
(Left) L IMGDy(t) = L y(t)- Normal y(t)
t=1to 100% of the gait cycle

Mapathpnon: Begukés upés IMGDy+(t) kal apvnukes u-
pés IMGDy-(t).

O1 upés twv IMGDIy(t) ynopei va eivar Betkés h apvnu-
Kkés. To npdonNUo twv TPV deixvel tn @opd tns andkAions
kal e€aptdtal anod 1o av ol UYEs tou egtalduevou ival pe-
yaAUtepes N PIKPOTEPES and TN PEoN TN Twv Qualonoyl-
KOV aTOPWV. OEUKES TUPES MPOKUMTOUV OTAV Ol TUES TOU €-
Eetalbpevou eival peyanutepes and t péon TPN Twv Qu-
ol0AoyIKMV Kal apvnTKES étav gival PIKPOTEPES.

Av yia napddelypa ol upés IMGDy(t) otnv kivhon tou yo-
vatos tou e€etaldpevou eival Ones Betikés, autd onpaivel
0T 10 yOvato tou etetaldpevou gival og oAdkANPO Tov KU-
kAo Badions nepiocdteEpo KaAPNUkd and s UPES NMou eu-
¢eavifouv ta pualonoyikd dedopéva. Av, dpws, KAMOIES T-
UEs €ival apvnTKEs, TOTe 10 yovato tou eEetaldpevou ival
Alydtepo KauNuKS N NEPIOOOTEPO EKTATIKG AMd 10 PUOI-
ofoyIko OTS CUYKEKPIPEVES OTYUES Tou KUukAou Badions.

Bhpa 2°: Ynodoyiopods Seikin ouypiaias anokiions
- Instant Motion Graph Deviation Index IMGDI(t)

O unoAdoyiopds tou deiktn ouypiaias anodkAions yivetal
JE ToUs Napakdtw wWnous:
(Right) Instant Motion Graph Deviation Index
R IMGDI(t) = R IMGDy(t) / Normal SD(t)
(Left) Instant Motion Graph Deviation Index
L IMGDI(t) = L IMGDy(t) / Normal SD(t)
t=1 to 100% of the gait cycle

Me tov napandvw unonoyiopo, kKaBe IMGDy(t) uun tou
ypapnuatos s avaduons Badions petatpénetal o€ Jovd-
bes TAOA. Me auth tn biadikaoia, ol poipes tns kABe oty-
piaias andéAuts upns andknions Kavovikomnolouvtal Kal K-
ppalovtarl og povades TADA. Autés ol upés anotedouv s
dopikés povades tou tefikou Seiktn.

Mapatpnon: Bgukés upés IMGD+(t) kal apvnukés T-
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pés IMGD-(t)

To npéonpo o€ k&Be IMGDI(t) uuns pnopsi va eival Beu-
KO " apvnTuKo apou undpxel ETa@opd NPdoNPoU and tnv
upn tou IMGDy(t) and to onoio unonoyiletal.

Bhpa 3% Ynodoyiopos tou Weighted Instant Mo-
tion Graph Deviation Index WIMGDI(t)

‘Exovtas kavovikonolnael us ouyylaies anoknioels og
TADA, 10 endpevo Phpa eival o unonoyiopds ths cuvoni-
KAs anokAions Tou ypagnuatos. H cuvbpoph tns kaBe -
pns IMGDI(t) otn ouvonikh andkAion nou napatnpeital
oto ypdenua s avdduons Badions unopei va unofoyi-
Otel Pe v epappoyn evéds ouvieneotn Baputntas oe KAOe
pia and us OuypIaies TUUES.

YrnoAoyiouds tou ouvieleoth Baputntas

O ouvtedeotns Baputntas (Weight Factor) nou Ba epap-
pootei eGaptdtal and tov apiBud twv delypdtwy nou xpn-
olgornolouvtal yia i dnuioupyia twv KapnuAmy Twv ypa-
enudtwy Kal unonoyidetal Ye Tov napakdtw twWno:
Weight Factor = 1/apiBudés onpeiwv ypapnpatos

MNa napadeiyua, os éva ypdenua drou yid tnv aneikévi-
on evos kUKAou Badions xpnoiuonolouvtal 50 onpeia (6n-
Aadn éva onpeio yia k&Be 2% tou kUkNou Badions), 1dte 0
ouviefeotns Baputntas €ival 1o 1/50=0.02. Av 10 ypapn-
pa nepifapPavel 100 onpeia, 1dte 0 ouvieNeotns Baputn-
tas eivar o 1/100=0.01.

Metd tov noAdanAdaoiacud kaBe upns IMGDI(t) pe 1o
ouviefeotn Baputntas, napayetal o Weighted IMGDI(t) -
(WIMGDI(t)).

Kar nani éxoupe 0o oeipés TPy, pia ogipd yia i &e-
€16 nAeupd kar pia yia tnv aplotepn.

(Right) Weighted IMGDI(t R WIMGDI(t) = R IMGDI(t) *
Weight Factor

(Left) Weighted IMGDI(t) L WIMGDI(t) = L IMGDI(t) *
Weight Factor

t=1to 100% of the gait cycle

MNapathpnon: Ocukés tpés WIMGD+(t) kal apvnukés T-
pés WIMGD-(t).

Onws neplypdpnke Napanavw, 10 NpOcNPO Twv UPOV
IMGDI(t) pnopei va eival Beukd h apvnukod, €101 Kal 10 a-
NoTEAEoPa TS EpAPUOYNS TOU OUVTEAEDTN BapUTnTas peE-
taQépel 1o 1610 npdonpo ous upés WIMGDI(t).

Bhpa 4°: Ynodoyiopos tou Motion Graph Deviation
Index Negative (MGDI-) kal tou Motion Graph De-
viation Index Positive (MGDI+)

ABpoilovtas Eexwplotd 6Aes Us apvnukés tués WIMGDI-
(t) ka1 6Aes us Beukés upés WIMGDI+(t), dnpioupyoupe tov
Motion Graph Negative Deviation Index (MGDI-) kai tov
Motion Graph Positive Deviation Index (MGDI+).

(Right) R MGDI- = sum (R WIMGDI-(t)) R MGDI+ = sum
(R WIMGDI+(t))

(Left) L MGDI- = sum (L WIMGDI-(t)) L MGDI+ = sum

(L WIMGDI+(t))

t=1to 100% of the gait cycle
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Xxnua 5. H napouoiaon twv MGDI ota ypapnuata avdduons Bdbions yivetar ouvnBws otnv endvew apiotepn ywvia tou aviiotoixou ypa-
@nApatos. Xty endvw 6e€id ywvia napouoidlovial o TUES Twv apvntukwy Kal BETIKWY OToIXEiwY tns anokAions.

Mapathpnon: O1 upes MGDI+ kar MGDI- pnopouv va
xpnaolponoinBouv yia v tekunpiwon tou peyébous s a-
noknions nou Bpioketal ndvw and v Kapnuan twv eu-
olonoyikwy dedopévwy Kal Tou peyéBous ts andkAions
nou PBpioketal KATw and v Kapnuan twv QUOIoNoYIKMY
bedopévav.

Bnpa 5°: Ynodoyiopds tou Motion Graph Deviation
Index total MGDItot (MGDI).
To tefeutaio BApa givar n dBpoion twv andAuTwY TPV

TV OU0 enipépous SEIKTWVY Mo NPOoEKUYav and tnv napa-
névw 6ladikacia yia  dnuioupyia tou cuvonikoU deikin
anoéknions Motion Graph Deviation Index total (MGDI).
(Right) R MGDItot = ABS (R MGDI-) + ABS (R MGDI+)
(Left) L MGDItot = ABS (L MGDI-) + ABS (L MGDI+)

O Geiktns MGDItot h adfics MGDI cuvoyilel og pia -
dh v anokAion s Kapnuans tou eCetaldpevou and my
avtiotoixn KapnuAan twv puaolonoyIKwy dedopévwy o€ po-
vades TAOA. AapBdvovtal unoyn Ones ol KavovIKomnoINpé-
ves ouypiaies anokdioels oe TAOA. Me auto to Bhpa ofo-
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GMFCS |Param N Minimum | Maximum | Mean Std.
Deviation
I Height 50 98 183 143.7 16.9
Weight 50 13 82 40.0 14.3
Age 50 5 27 10.6 3.9
] Height 50 107 175 152.2 15.8
Weight 50 18 72 48.2 12.4
Age 50 /4 45 17.2 8.1
] Height 50 105 172 147.9 17.3
Weight 50 16 88 46.7 16.6
Age 50 6 43 16.2 7.6

Mivakas 1. Anpoypagikd otoixeia aoBevav e ykepanikn napdAuon.

kAnpwvetal n diadikacia unodoyiopou tou MGDI.

H avaypaoen twv deiktov MGDI otnv endvw apiotepn
ywvia twv ypagnudtwy kivnons (Ixnua 5), enaugaver tnv
QVUKEIPEVIKOTNTA KATA TNy avaAuch tous, apou enTpEnEl
v Gueon noootkn oUykpion kal aglofdynon s cuvo-
Aikhs andéknions Nou napatnpeital ous kapnuaes kivnons
Tou e€etaldpevou aoBevh.

Enions, n avaypaen twv dUo enipgépous Oeiktiv (Apvn-
ukhs Anokdions MGDI- & ©sukns Anodkaions MGDI+) otnv
endvw 6e€1d ywvia v ypaenpdtwy Kivnons evios Napev-
Béoswv (Ixnpa 5), TEKUNPIWOVE! TNV KATtavouh s andkai-
ons eNAvw Kal KAtw anod v KapnuAn s YEons UPNs Twv
puaolonoyIk@V atdpwy. Auth n nAinpo@opia divel nepiocd-
TEPA OTOIXEIT YIO T XAPAKTINPIOTKA TNS anokAIons Nou Ka-
taypdoetal ané v MGDI. Or upés autés ynopouv va bi-
axwpioouv 6Uo fioous MGDI nou npokuntouv dpws and
blapopetikés katavopés Apvnukns & Bgtikns Anokaions.

ANAAYZH IAIOTHTQN
A&iondynon twv 1biotritwv tou MGDI

500 beiktes MGDI ané ypagnuata avaduons Badions
YPAPNUATWY I0XIWV Kal YOVATwY XpNnaolgonoindnkav yia tnv
aflonoynon twv 1IB10thtwy twv Seiktv. And tnv avdduon
twv 500 &eiktwv MGDI and ypaenpuata avanuons Badions
ypapnuAatwy 1oXiwv Kal yovatwy npokuntel Ot N yerpnon
twv anokAicewv pe dpous diaonopds ival R-npdtuno kal
Gpa daktuAios.” To yeyovos autd eNITPENEl T XpAoN TwV
deiktv og anyePplikés Npdagels, Kabws Kal tn oTtauouKN a-
vaduon pe T XxpNon NApAPETPIKWY TEOT.

Knvikn Xuykpioiuotnta

H kavovikonoinon kdBe ouypiaias anoknions o TAGA
npoodidel otov MGDI pia noAy onpavukn 161étnta, T ou-
ykpiogédtnta. Eival n duvatdtnta tns apeons oUykpions Kd-
Be MGDI pe onolodnnote deiktn dAfou ypapnuatos kivn-
ons. Auto yivetal duvatdv yiati 6ol ol Heikies €xouv KOV
napovouaoth tnv TnIkA andkAion twv gualofoyikwy Oe-

dopévwv nou ivar oikeia Kal eUkoAa katavonth. And doov
yvwpiloupe, auth n duvatdtnta Gev uQiotatal o€ Onolov-
onnote ando deiktn, nou éxel dnuioupynBei péxpl onpepa.

Enions, n 1616tnta auth enitpénel tov unonoyioud s pé-
ons uuns onoloudnnote cuvduacpoU MGDI. MNa napddely-
ya, givar duvatés o unodoyiopos tns géons anokAions twv
ypapnudtwy o€ éva eningdo (n.x. oto ofeniaio eninedo),
A s péons upns twv anoknioswy o€ Pia dpBpwon (..
Ota YPa®APata tou Ioxiou oto ofeniaio, T0 PETWNIAio Kal
10 €YKAPOI0 ENINEDO), N akdUA TNS PEONS TPAS TV KAPMU-
Adv Kivnons tou d6g€loU okéNous Kal Twv KapnuAmy tou
apiotepou okéAous yia tnv aloNdynon s KAtavopns s
Baputntas s naBoAoyias tns kivnons kAm.

Aéiondynon Eykupdtntas

MpaypatonolnBnke pefétn ts eykupoTNTAs Twv OEIKTMY
anoékiions (MGDI), cuoxetiCovtas tnv kAipaka GMFCS'™® ye
10 Méoo Opo twv MGDI é6Awv twv ypapnudtwy tns Avd-
Aduons B&bdions tou k&Be aobevn. Lkonods tns pef€mns n-
Tav N TeKpNPiwon tns cuoxéuons Petagy s naboAoyias
otnv Kivnon twv acBevav kal twv updov MGDI. O pyéoos 6-
pos 6Awv twv ypapnpdtwy ovopdletal Global Gait Graph
Deviation Index (Global GGDI) kar npokUntel and wn péon
UUN TV OEIKTMV TWV YPAPNHATWY TwV TPIMV eNMédwV (0-
Beiaio, petwniaio kal eykAPOI0) yia Td YPAPAUATA TS MU-
¢Aou, TwV IoXiwV, TWV YOVATWY Kal TwV NOSOKVNUIKGDY Kal
and us duo nAsupés (6eCIds kal apiotepns).

v avdduon xpnoigonomBnkav éedopéva and 50 a-
oBeveis yia kaBe katnyopia GMFCS and I-lll (cuvonio 150
aoBeveis - Mivakas 1). O1 aoBeveis eniNéxBnkav pe tuxaia
og1pd and ta ATopa nou €xouv Npaypatonolncel avadu-
on B&dions oto Kévipo pas Kal éxouv OMOEl TNV OUYKATA-
Beon tous yia tn xphon twv dedopévwy ToUs yia niotn-
povikous okonous.

Ta anotenéopata tou eAéyxou €5eIEaV pia otatiotkd onpa-
vukn ouoxétion (0.583, p <0.001) peta&u tou Global MGDI
kal tou GMFCS. H ouox€uon auth evioxUel tnv eykupotnta
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s xphons v MGDI yia v a§ofdynon ts naBonoyi-
as s kivnons twv ecetaldpevwy, apou n augnpévn anod-
kAion avuotoixei o€ au€nuévo okop otnv KAipaka GMFCS.

AANEL EOAPMOTIELZ

H xphon tou MGDI ya tv Avanuon tou Avw Akpou €-
x€l npooeata diepeuvnOei og penétn nou nepieAdupPave 8
dinAnyika dtopa pe eyke@anikn napdAuon kai 8 puoiofo-
yikd."" H avaiuon tou dvw dkpou éyive Pe tnv afloAdynon
1e00dpwV KIVAcEwY oUAANYNS Kal Teoodpwv AEITOUPYIKWDY
Kivhoewv. To anotéfeopa tns avaduons Ntav va dnpioup-
ynBei évas nonu peyanos apiBuds ypaenudtwy ta onoia
Atav duokono va cuvoyioBouv. N’ autd to Adyo, Xpnal-
ponomenke o MGDI kal dnpioupynBnke o deiktns Global
Upper Limb Deviation Index (GULDI), o onoios anotenei
™ péon upn 6Awv wwv MGDIs ané éAa ta ypaphuata kai
Us KIVACEIS nou petpnBnkav. Onws kar o Global MGDI, €-
ol kar o &eiktns GULDI €6¢i€e otauoukd onpavukés ou-
OXETOEIS YE TE00EPA oUOTNPATA kKatdtagns tns nabBonoyias
twv eCetalopévav MACS (0.78, p <0.05), GMFCS (0.87, p
<0.05), Modified Ashworth scale (0.70, p <0.05), Aucto-
via Fahn-Marsden (0.70, p <0.05). Autd ta euphuata vi-
OXUOUV aKOPa NEPICOOTEPO TNV YKUPOTNTA TNS XPNONS TOU
MGDI yia tnv nocotikonoinon ts naBonoyias ts kivnons
Kal €161kOtEpa otny avdduon tou Avw AKPOU.

H i6ia peBodonoyia pe tov MGDI epapudobnke yia tn
dnpioupyia kal evés akopa &eiktn nou agopd otnv Avd-
Auon Badions, o onofos petpd thv ACUPPETPIa Nou napa-
peital ota ypapnpata.'? O delkins ouvoyilel us Siago-
p€s petaty ts Oe€IAs Kal tNs apIoTEPNS KapnuAans tou e&e-
taldpevou oe TAOA. O beiktns autds ovoudoBnke Motion
Graph Asymmetry Index (MGAI) kai napoucidletal yadj pe
tous R MGDIs kai L MGDIs, @waote va gival ofokAnpwpévn
n nocotukonoinon éAwv twv anokAicewv nou napatnpou-
vial ota ypaghuata Avénuons Badions.

Ye pia aAAn epappoyn ol Agiktes Anokiions (MGDI)
kal ol Agiktes Aouppetpias (MGAI) ouvdudadovtal kal dnpi-
oupyeital €va véo epyaneio, nou ovopdadletal Asymmetry vs
Deviation plot (ADplot)." To epyadeio autd, kaBiotd epgpa-
v T Baputnta s nabonoyias v ypapnudtwy Avanu-
ons B&bions kal andouotedel t S1adikacia eKTiuNons Tous.

YYZHTHXH KAI LYMIEPAXMATA

H xpnhon tou MGDI avafaBpicel tnv kAivikh avéiuon ki-
vnons. H xpnon twv Oeiktv napéxel enNnAéov Nocotukh
nAnpo@dPNoN yia v akpiféotepn anotiunon s nabofo-
yias nou napatnpeital ota ypagnuata avédiuons Kivnons.

O beikins MGDI éxel kolvd unéBabpo pe 1o Gait Profile
Score (GPS).” Kai o1 6Uo &eiktes unoAoyidouv T anokAi-
on twv e€etaldpevwy anod I Péon TPA Twv GUOIONOYIKWDV
atopwv. To GPS xpnoiponolei th péon uph twv pI{dV Twv
TElpaywviopévwy anokfioewy twv eGetalopévav and
péon Tuph twv uolofoyIKWY atdpwy o€ poipes. Ouws, PE
oV TpdMo autd, be AapPdavetal undyiv o yeyovéds 6T N a-
néAuTn tph tns andkAions og POIPES, YNOPET va avUIOTOIXEl
oe Slapopeukns Baputntas nabodoyia avénoya pe ty tu-

nikh anékAion twv puaolonoyikwv dedopévwy og KABE oTly-
un tou kukAou Bdadions. Ev, o MGDI €ival €161ka oxedia-
OWE€VOS yIa va avianokpivetal o€ autd 1o Béua, péoa and
i Siafpeon tns andAutns TUNS tns KABe otypiaias anoé-
KAIoNs Pe tnv avtiotoixn tunikh anékdion twv euoiofoyl-
Kv Oedopévwv, HETAPEPOVTAS €101 TNV NANPoPopia otnv
tefikn tph tou MGDI.

O Gait Deviaton Index (GDI) xpnoipgonolei éva ouvOe-
10 paBnpatkd poviéno and to onoio NPokUNTel éva okop
énou 1o 100 agopd éva eEetaldpevo, nou n Badion tou
Bpioketal toundxiotov ota idia enineda pe éva tuxaia e-
nideypévo euaolofoyikd dtopo. Me dnna Adyia évas dei-
ktns 100 1 uynAdtepos Oeixvel v anouaia s Badiou-
kns naBonoyias. Ma k&Be 10 Babpous peiwaons tou okop
KGtw anod to 100, autd avuotoixei og pia TAOA and
péon uun twv euolofoyikwy. Etal, yia napddeiyua. edv o
GDI=75 autd onpaivel 6T 10 €€etaldpevo Atopo anokivel
2.5 SDs ano tn pgéon upn twv guolonoyik®v Sedopévawy.
AvuBétws, o Global GGDI ekppdlel aneuBbeias tn cuvo-
Aikn andékAion oe TAOA. Etol, bev anaiteital kapia yeta-
tponn. Mia uph Global GGDI=2.5 onpaivel aneuBeias 2.5
TA®A. Enions, 10 yeyovos 60U o Global GGDI npokuntel
ané tov anid unoAdoyiopd s péons tuuns wv MGDIs,
nou éxoupe unonoyioel nponyoupévws yia k&Be ypdaopn-
Ha, Pas entpénel tnv Katavonon Kabms Kal v napako-
AouBnon twv NNywyv s andkAions, MOTE va evionioOe|
ané nou npoépxetal n anékAion. H duvatdtnta auth dev
ugiotatal otov GDI.

Yupngpaopatkd, n xphon tou MGDI pynopei va avapab-
dioel tnv kAvikA avaduon kivnons. Mpoo@épel vées duva-
1otntes oty KAvikh avaduon adfd, enions, kal otnv épeu-
va agou Oiabétel peydnn sueni§ia kal ynopel va epappo-
otel o€ noAnNd dlagpopeukd npwidkoAna.

MEPIOPIXMOI TOY MGDI

O MGDI €ivar n ouvonukh TN s NapAtNPOUPEVNS a-
noékAions Petagu twv kapnuAwy tns avénuons kivnons, é-
101 6ev NapExel TNV N0odTNTA NS NANPOQOpPIaAs Nou NepIé-
X€tal atnv nnyn tou Ogikn, nou &ivar ol idies ol Kaunuaes
s kivnons. AlQQOPETKES HOPPES KaUNuAWY PNopei va
poipalovtal v idia upn deiktn. Etol, Ba npénel va unv a-
YVOOUE TS KAPNUAES TV ypa@nuATwy Kal va pun Xpnaoiyo-
noloUpe povo tous Geiktes yia v alondynon tns Kivnons.

H kapnuAn tns péons Upns Twv GUOIONOYIKDY ato-
Hwv Kal n avtiotoixn wnikh anoknion, anotedolv on-
pavukotatous napdyovies otnv epappoyn tou MGDI.
Duolkd autés ol TPEs eival e€foou onpavukEs Kal yid o-
nolovonnote addo deiktn, nou avagépetal otn PiRAio-
ypaogia kal Yetpd diapopés and ta guoionoyiké dedo-
péva. H npooekukh enidoyh twv XapaktnpIoTKOV NS
opadas twv guaolofoyik®V atdpwy Kabws Kal évas IKa-
vonointkds apiBuds atdpwy (>25) €ival onyavukotata
otoixefa yia tn dnuioupyia agiéniotwy Kal avunpoow-
NEUTIKDV PUOIOAOYIKWDV TUDV.

Ténos, eival onpavuko va yvwpifoupe ot ol puoiofoyi-
Kés uués Slapoponololvial and €pyactnpio O EpYAOTN-
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pI0, YETAEU ouyKekpIpévwy NAIKIAKOY opddwv KA. Autd
Ba npénel va NapBavovtar unoyiv dtav NpdKeItal va yivouv
OUYKpioEls BeIKtmV and dlapopetkd epyactnpla h Jetagy
Slapopetkmy NAIKIAKDY opadwv KA.
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EEXOT
Tépos 67, (2): 61-68, 2015

©¢paneia tns onovébuiondioOnons pe TLIF

A.NAOYMHE,"* M. XPIZTOAOYAOY?
"*0pBonaibikds Xelpoupyds-Xeipoupyds Znovdudikhs ItAdns, Enik. KaBnyntas Guaikas latpikAs kal Anokatdotaons
XelpoupyikoU Topéa Maveniotpiou lwavvivav, “0pBonaibikés Xelpoupyds-Xeipoupyds Inovoudikhs FThAns,
424 Tevikéd Zpauwukd Noookopeio Eknaibetoews, Beaoanovikn

EIZATQrH

YnovdunonioBnon €€ opiopoU onyaivel avendpkeia tns
onioBias taivias efkuopoy. Me tnv nAikiakn yhpavon o Je-
ooonovéunios iokos peta&u tou ofioBaivovtos onovou-
Aou kal Tou unokeipevou onovoUAou xAvel TNV OpI0IOOP-
¢ia/akepaidNTd TOU Kal anotuyxAavel otnv NAapoxn uno-
otpiEns s npdaobias koAwvas. H xeipoupyikh Bepaneia
s onovoéudonioBnons tns 0oQUIKNS poipas tns onovou-
Aikns otAns (O.M.L.X.) anaitei pia pyébodo nou anokabi-
otd v onioBia taivia eAkUoUoU Kal NApéxEl UNoothpiEn
oty npdobia koAwva (Suk kar ouv., 1997).

H diatpnpaukn diapecoonovouiia oo@uikh onovou-
Aodeaia (TLIF), 6nws neplypdpnke ané tov Harms (Harms
JG, 1998), avunpoownevel pia uébodo diapecoonovou-
Aias onovbunobeaias pe povondsupn npoonénaon. Tuv-
dudletal pe onioBia onovounodeaia pe uika yia onovou-
Aobeoia 360 poipv kal etepdnieupn anocupnieon. H te-
xvIkn TLIF anokaBiotd enapkws tnv oopuikh Adpdwaon Kal
10 UYos Tou TPNPAtos anopelyovias eKTETAPEVO XEIPIOPO
NS PAviyyas kal s veupikns picas. Exel xpnolponoinBei
oavV XEIPOUPYIKA Bepaneia o nepINToEls piIkpoU Babuou
(BaBpou | kar 1) onovbéudonioBnons, ekpuiiotkns G1oKI-
KAs vooou kal unotponidlouoas diokoknAns (Schwender
kal ouv., 2005). OnioBionAdyies eAdxiotns eneuBaukdTn-
1as npoonendoels €xouv xpnolyonoinBei oto napenBov
yia pikpodiokektopn h onioBionAdyia onovéunobeaia. O
Schwender (Schwender kai cuv., 2005) dnpoofeuce ta a-
noteAéopatd Tou e  Xxphon tns eAAXIOTNS ENEPRATKOTN-
tas TLIF oe aoBeveis pe noikides Slayvaoels. LKonds autns
s Penétns €ival va NapousIAoel Ta UETEYXEIPNTIKA AMOTE-
Aéopata aoBeviv pe pikpou Babuou onovbudodioBnon

AietBuvon adindoypagias:
ABpady lAoduns, Mntpondiews 25, ©sooanovikn 54624
®a&: 2310 240738, E-mail: aploumis@cc.uoi.gr

MOU aVUPETWNIOBNKAV PE TNV TEXVIKA TNS PIKPNS Napepfa-
ukoétntas TLIF kal va ouykpivel ta anoteféopatd pas pe na-
popoles penétes ins PiBAioypagias.

Ixeblaopos peféns: KAivikn penétn aoBeviv pe pi-
kpoU Babuou onovéunoniocbnon ooguikhs poipas onov-
dudikns otAns (O.M.Z.X.) nou avupetwniodnkav ye v
TexvIKA s enaxiotns eneppaukétntas diatpnpatkns dia-
peooonovounias onovoudodeaias (TLIF).

Zkonoés penétns: Na ekUPNOEl Ta aNoTENEoHATA TNS XEl-
POUPYIKNS QVUPETDNIONS WikpoU Babuou onovduionictn-
ons otnv 00QUIKA poipa ts onovoudikns othins pe tnv
XPAON NS TeExVIKNS tns eNdxiotns enepfaukotntas diatpn-
paukns dlapecoonovéunias onovéunodeaias.

NepiAnyn unapxouaas BiBAioypagias: AIGPOpEs te-
XVIKES €xouv MepIypagei yia oopuikh onovéunodeaia kal
anooupnieon o€ aoBeveis pe ooguikn onovdéunoniobnon
otadiou | kai ll.

Mé£Bobos: Katd tn bidpkeia twv etwv 2007-2010, 16
aoBeveis (ewwv anod 26-72) pe onovéunoniobnon O.M.L.X.
XEIPOUPYNBNKAV PE TNV TEXVIKA Ts eAdXIOTNS ENePRATKOTN-
tas TLIF. Evéei€els yia Tnv napandvw XEIpoupyIkn avUUETm-
nion Atav eite n pidiuda, eite n Yeudns dianeinouoa xwNo-
N1a, Nou €ival avBekukés otn cuvinpntkn Bepaneia. O1 a-
oBeveis opadonomBnkav o€ 2 opddes, pe tnv opdda A (11
aoBeveis) pe ekpuniotkn onovoéuionioBnon kal tnv opdda
B (5 aoBeveis) pe 108pikn onovoudonioBnon. O1 dUo opd-
0€s €ixav napépola xapaknpiotkd (p >0.05) (kanvioua,
@UNo, BaBuovéunon VAS, BaBuovounon ODI, nocootd o-
AioBnons) ektds tns nAikias n onoia Atav onpavukd uyn-
Aotepn (p <0.001) otnv opdda tns ekpuAIoTIKAS onovou-
AonioBnons. H dieyxeipntuikn anAela aipatos, o Xelpoup-
yIKds xpdvos, n didpkeia voonneias ekupnBnkav yia kGBe
aoBevin. H avdtaén ts onioBnons, 10 N0oooTtd NS €MITU-
xoUs anovdunodeaias kal to Aertoupyikd anoténecua u-
nofoyioBnkav kal ekupghBnkav otn SIGPKEIa Twv 2 €1V
napakoiouBnons.
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Anotedéopata: To eninedo s onioBnons htav ota
03-04, 04-05 h oto O5-I1. O1 nepioodTEpOl a0BeVeEis €i-
xav otadiou | onovéudodioBnon kar pévo 3 eixav otadi-
ou 2. H péon npoeyxeipnukh onovdudodioBnon ntav 16%
(eUpos 5-32%) kar avatdxBnke o 6% (eUpos 1-15%) pe-
Teyxelpnukd, diapopd otaucukd onyavukn (p <0.001). Ta
enineda s onovéunodeaias ntav 1 og 13 aoBeveis kai 2
o€ 3 aoBeveis. H onovbunodeoia onokAnpmONKe evids 2
ETMV PETA TO XEIPOUPYEIO 0€ dAOUS ToUS aoBeveis eKTOs €-
vos. H dieyxeipnukn anmneia aipgatos katd péoo 6po Atav
250cm’, 0 U€C0S XEIPOUPYIKGS xpdvos Atav 150 Aentd kal
O PEOOS XpOVOos NApapPovns oto voookoueio htav 1.9 n-
pépes. O1 eiktes VAS kar ODI BeAumwBnkav onpavukd (p
<0.001) peteyxeipnukd. O1 eninfokés nepleddpPavav 1 ka-
kn tonoBétnon Bidas n onoia xpeidobnke enavatonobén-
on, 1 nepintwon acupntwpatkns YeudbdpBpwaons kai 1 ne-
pintwon veupoanpagias veupikns pidas.

‘Ortav o1 6Uo opddes ouykpiBnkayv, Sev unnpxe otatiot-
k& onpavukn (p >0.05) diapopd os anmAEgla aigatos, xel-
POUPYIKS XpbVO, MAPALIOVA OT0 VOOOKOWEIo, avatagn tns
onovbunonioBnons kar Geiktes NeltoupyikoU anotenéopa-
t0s (VAS, ODI).

Zupnepdopata: H texvikn eNdxions eneppatkdntas
TLIF yia tn Bepaneia tns pikpoU Babuou cnovounoniodn-
ons O.M.Z.Z. eival pia ENAPKAS TEXVIKA NOU EMIPEPEI ava-
KoUQIon tTwv cupntwpdtwy Kal eniteuén onovounodeai-
as PE ta ouvobd NAEOVEKTNUATA TWV TEXVIKWY €AAXIOTNS
enepfaukdintas.To aito s onovoudofioBnons (ekpu-
Aloukd h onovounonuukd) Oev ENNPENCE Ta PETEYXEIPN-
TuKda anoteféopata.

Né€eis kAelbid: TLIF, onovéudodiobnon, eAdxiotns eneu-
Baukotntas

YAIKO -MESOAOX

MeAgtnBnkav avadpopikd 16 cuvexduevol aoBeveis pe
onovéundoAioBnon O.M.Z.Z. pikpoU BaBpou nou avuye-
twnioBnkav Pe v Texvikn s eAdxIotns eNegpatkOTNTAS
TLIF. Ztn penétn oupnepiAngBnkav 10 yuvaikes kal 6 G-
dpes pe péon nAlikia twv aoBevdv ta 46 €t (eupos 22-80)
Kal g€oo xpovo napakodouBnons tous 35 pnves (eUpos
25-48 pnves ). Kptpia gioaywyns otn penétn anoténe-
oav n pidiuda pe/xwpis oopuadyia, onovdéunonicbnon o-
opuikns poipas Alydtepo and 50% kar anouacia nponyou-
HEVOU XEIPOUPYEIOU OTNV OOPUIKA poipa.

‘Onol ol aoBeveis étuxav akuvoAoyIkoU NPOEYXEIPNTKOU
enéyxou Kal payvnukns topoypagias otny O.ML.X. Or a-
o0Beveis avupetwnidoviav XeIpoupyIka OTav Ol PUn yxelpn-
TUKES PEBoOOI (PapUaKEUTKA aywyh, QuolkoBepaneies, €-
niokANPidIos €yxuon KOPTUKOEIBWY, €yXUon KOPTUKOEIOMV
otov 100p6) anétuxe va Tous avakoupioel and ta evoxah-
patd Tous yia 6 CUVEXOUEVOUS PAVES. X aoBeveis pe pé-
pia h Bapid ekpuAion tou pecoonovouniou diokou oto
YEITOVIKO Ke@aNiKhs h oupdiws didotnua pe tnv ofiodn-
on (3 aoBeveis), npaypatonolovviav onovdbunodeoia 2 e-
ninédwv petd anoé Beuxkd diokoypapna.

EEXO.T, Topos 67, Teoxos 2, 2015

Mivakas 1.
Xapaktnplioukd acBevv s opadas A (ekpuiioukh
onovbunonioBnon) kai tns opddas B (10Bpikou tinou
onovbunonioBnaon)

. Opabda A Opabéa B
PCRELIIL (11 acBeveis) | (6 acBeveis) el
HAikia 59 38 <0.001
[évos 06 A5 03 A3 >0.05
Kanvioths 5 4 >0.05
o
(ﬁ gﬁf’g?gg an6Ki) 14.28+8.6 | 17.9¢95 | >0.05
XJACS) s L 82409 83«10 | >005
(OUDO' v o, anoxny | 569450 | 57680 | 5005

p.0. + owb. anodkn.= péoos 6pos + otabepd andkAion

O1 aoBeveis opadonoinBnkav avadyws tou Wnou s
onovbunonioBnons. Evieka aoBeveis pe ekpuioTUKN omnov-
bunonioBnon anotélecav v opdda A kar 6 aobeveis pe
100pIkn onovéunonioBnon anotéiecav v opdda B. Kal
ol 6Uo opddes eixav napodpola xapakmnpiotukd (p <0.05)
600V apopd oto PUAO, oTo KANVIoUd, oto Babud onovdu-
AonioBnons, otnv npogyxeipnukn Babuovépunon tou Visual
Analog Scale (VAS) (Bodian kai cuv., 2001) kar Oswestry
Disability Index (ODI) (Little & MacDonald, 1994).H pyévn
dlapopd (p <0.001) htav otnv nAikia pe péoo 6po ta 59
€tn otnv opdda A kai ta 38 €tn otnv opdda B (Mivakas 1).

O X€IPOUPYIKOS XPOVOS, N SIEYXEIPNTKN ANMAEIA aiJaTos,
n SIAPKEID NAPAUOVAS OTO VOOOKOWEIO, Of TUXOV eninAo-
Kés, n faBuovopnon KAVIKOV anoteAEoPATwY Kal OOTIKAS
onovbunobeoias kal ol ENaveEETATEIS MPAyHATONoloUVIaV
otous 3, 6, 12 pnves Kal oiws Petd ov 1° xpdvo Kal ne-
pienduPBavav kAviké kal akuvoioyikd éneyxo. Ta KAvIKE
anoteféopata enéyxovtav pe 1o Visual Analog Scale (VAS)
Kal 1o Oswestry Disability Index (ODI). O akuvoAoyikos €-
Agyxos npaypatonololviav NPos eKTINON TOU NOCOCTOU
s onovéunonioBnons pe i pébodo tou Taillard (Taillard,
1969) kal n ektignon s ooukhs onovouiodeoias e ta Kpl-
tpla tou Lenke (Lenke kai ouv., 1992) yia ormioBionAdyia
onovounodeaia kar Siapecoonovéunia onovoufodeaia.

Ta otoixeia elchxBnoav kal avanuBnkav oto otauou-
k6 nakéto SPSS (SPSS 10.0;SPSS Inc, Chicago, IL). To ave-
€aptnto teot Mann-Whitney xpnoiponomenke yia t ota-
uoukn avaduon.

XEIPOUPYIKN TEXVIKN

Me tov aoBevih og npnvh Béon og akuvodianepath xel-
poupyikn tpdneda, ol auxéves twv onovdudwy nou Ba
onovbunobeBolv npénel va angikoviovtal ENAPKWS HE
XPNON aKUVOOKOMIKOU Jnxavnpatos. Alevepyeital pia to-
un nepinou 2,5cm oto eninedo s onioBnons 40-45mm
nAayiws s géons ypapuns kar ous dUo nAeupés . Me n
xphon evos ouppatos K-W yivetal tpdon s nepItovias Kal
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Mivakas 2.
YUykplon Petatu s opddas A (ekpuAioTukn
onovdunonioBnon) kal tns opddas B (10Bpikou winou
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Mivakas 3.
BaBuos odioBnons, VAS and ODI npogyxeipntikd Kal
peteyxelpnukd (tefeutaia e€€taon) otnv opdda A

onovdunonioBnon) oe dieyxelpntuKkA anweid aipatos, ) ]
OIGPKEIO XEIPOUPYEIOU, MAPAPOVA OTO VOOOKOUEIO Mpogyxeipnukd | Meteyxeipnukd | p-value
kal BeAtiwon (Slapopd NposyxeipntkAs eEétaons o A
andé tefeutaia peteyxeipnukn e&étaon) oe Babud lodiecion
! (p.0. + owb. 14.3+8.6 6.3+4.6 <0.001
onovdudonioBbnons, VAS kal ODI. anoKa.)
Opdda A Opada B g VAS (L0, +
(11 aoBeveis) | (6 acBeveis) | P vl OIGGFHOI'IOKH.) 8.2+0.9 3.4£1.0 <0.001
Andneia aipatos ODI (u.o. £
(4.0. % otaB. anbKA.) 264£115 | 225£110 | >0.05 ome(.panom.) 56.9+5.0 354174 | <0.001
Aldpkeia (Rentd) .
XEIpOUPYEIoU 148221 153+19 | >0.05 o Mivakas 4. )
(p.0. + owb. anokA.) BaBpds odioBnons, VAS and ODI npogyxeipnukd Kal
35 eIl peteyxelpnukd (tefeutaia e€étaon) otnv opdda B
EE%VZO;E%“%?_IQKH ) 2R =048 SIS Mpogyxelpnukd | Meteyxelpnukd | p-value
% Bentiwon % onioBnon
s odioBnons 7.8+5.3 11.3+6.4 >0.05 (u.o. + otab. 17.9+9.6 6.6+4.5 <0.005
(u.0. = owb. anokA.) anokA.)
BeAtiwon VAS VAS (u.0. £
(1.0. = otaB. an6KA.) 4.9+1.1 4.5+0.7 >0.05 o106, anoKA.) 8.3x1.0 3.8+0.8 <0.005
BeAtiwon ODI ODI (p.o. =
(1.0. = otaB. anoKA.) 21.4+7.5 18.9+6.0 >0.05 ota0. andkd.) 57.6+£8.0 38.7+6.1 <0.005

OTN OUVEXEID PE TN Xpnon dlaotonéwv NPoodeuTiké eupU-
TeEpwV dNpIoupyeital Xelpoupyikh 086s NPos TS PIKPES ap-
Bpwoels e anopuyn KATaotpoPns UUiKmY otolxeiwy. E-
vas owAnvwtos dlactonéas diapétpou 22-26mm e Ivo-
onukd ewuoud aceadiletal dvwbey Twv PIKPWY apBpw-
OEWV KAl PYE TN XpAoNn PEYEBUVUKWDV yuanidy N PIKPOOKO-
niou dievepyeital ENapkns eNICKONNCN ToU XWPOoU. XpNol-
gonoiouvtal €161kd ywviddn epyansia kaB” 6An tn didp-
KEIa tns enépBaons.

O1 biauxevikés Bides (Legacy screw system, Medtronic
Sofamor Danek or Denali screw system, K2M) kai ous dUo
NAEUPES EI0GYOVIal PE AKUVOOKOMIKG €Agyxo. Xtnv nigu-
pd s pigudas h s xelpdtepns pIGudas os oxéon Pe v
anAn nAgupd , npaypatonoleital ofikh ektopn s dpBpw-
ons. To ektapévo ootouv pikpotepaxicetar kar puadoaoetal
yla Xphon oav pooxeupa diapecoonovbuiws apyotepa.
MEpOs 10U wxpoU OUVOEOLIOU EKTEUETAI VIO EUXEQN MPO-
oPaon otwn pida nou e&épxetal kal ot pila nou dlaoxilel
10 nedio. Xus nepINtoels 100pIkAs onovéunodiobnons, n
neploxn tou 108poU kabBapiletal and tov ouAmon 10T6 Kal
TonoBetoUvTal HOOXEUPATA. LTS NEPINTWOEIS OUVOONS Ke-
VIPIKAS OTEVWONS N OTEVWONS OTNV MEPIOXN TNS PIKPNS Gp-
Bpwons etepdNieupa and tnv ektapeioa, dGnws os ekpuli-
OUKES NEPINTTEIS, Slevepyeital anooupnieon pe Nogd Ka-
teuBuvopeves kerrison e eioodo and v nNepIoxn tns Npo-
onénaons kal ye unonetania diadpopn. H oxonaoukn ai-
péotaon Bonba otnv euxeph npoonénaon tou Giokou e
npootaocia s pidas. Zn ouvéxela, akoAouBei pepikn i-
OKEKTOMN KAl NAPAoKEUN Twv TeAIK®V NAaK®V pe dlaoto-
Aeis kar yAugava (curretes). AkofouBei n elcaywyn evo-

biokikd Glactonéwy Kal n ouotpoPh Tous katd 90 poipss.
H kivnon auth os cuvbuaopé pe tnv npnvh Béon kal v
aneneuBépwon twv pafakmy otoixeiwv odnyei os avdta-
€n s onioBnons katd peyddo noocootd. H didtaon nou
enituyxdvetal pe tous diaotoneis diatnpeital ye tnv aopd-
Aion twv BIdwv ous papdous otnv anévavu nAgupd and
authv s npoonénacns. AkoAouBei n unoneindpevn OI-
OKEKTOPA Kal Napaokeun teAIk®v NAAKOVY Kal n eiofifa-
on dokipaoukoU kAwPou og oxnpa oeaipas yia éneyxo
T0U peyéBous autou. Autopdoxeupa and TNy eKtapeioa
HIkph dpBpwon kar v anooupnieon tonobeteital éunpo-
0Bev 1ou kAWPOU oto pecoonovdunio didotnua. Katéniy,
10 katdAAnAo péyebos TLIF kAwPou anoé PEEK (Capstone,
Medtronic Sofamor Danek or Aleutian, K2M ), pe ouvodé
onoyywdes anflopdoxeupa (Osteotech Medtronic Sofamor
Danek) evtds tou kAwPou, tonobeteital 6co to duvatdv
KolAlakws pecoonovoudiws. Metd 1o otddio autd, ako-
AouBei n TonoB&tnon POoXeUPATOS (QUTOPOOXEUUATOS KAl
onoyy®oous aNAopooxeUpatos niow anod tov KAwPo Kal
nAayiws autou), Je NPOCOXN WOTE AUTO VA PNV MPOEXEI
TOU NePIypappatos tou SiokikoU dIaotnPatos. Ztnv ané-
vavu pikph apBpwon yivetar anogioiwon auths, Pe oko-
no6 v ooukn onovéudodeoia. Adfoudoxeupa tonobetei-
tal oty KoIAGTNTA Nou oxnuatidetal Pe XeIPoupyIko yAU-
@avo (Mummaneni kai cuv., 2004).

Or diauxevikés Bides kAeidhvouv ous pdfdous dupw
undé oupnieon. Mpo s agaipeons twv dlactonéwvy yive-
a1 édgyxos twv pIdwv. H nepitovia ouykAeietal pe vicryl O
Kal 1o 6éppa pe evbodeppaukn pagn 3-0.
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Mivakas 5.

EEXO.T, Topos 67, Teoxos 2, 2015

Anotenéopata pefetwv (Ue napakoAouBnon ndvw and 1 €tos) otn BiBAioypagia yia Bepaneia
s onovduAodioBnons pe pikpns enepfaukotntas TLIF

« . Mnves p p
. Ap1Buos . HAikia 5 AnwAeia aipatos
Epyaoia AGBEVDY Alayvwon (1.0 napaK(cLﬂgL)JOnons (ml) (1.0.)

Dhall kal cuv., 2008 21 DDD Spondy 24 194
*Jang & Lee, 2005 23 DS 59 19 310
Kim kal ouv., 2012 44 19DS, 25 1S 60

Pan kai ouv., 2011 21 IS 47 17 435
Park and Foley, 2008 40 10115,30 B, 32 Grade L8 56 35

Grade I

Park kai ouv., 2011 66 231S, 24 DS, 19 DD 57 36

Parker kai ouv., 2012 15 DS 51 24

*Peng kai ouv., 2009 29 DS, DDD 54 24 150
Roben kai ouv., 2011 169 19 DDD, 35 DS, 115 Stenosis 45 49 171
Schizas kai ouv., 2009 18 161S,2 DDD 45 22 551
Schwender kai ouv., 2005 49 26 DDD, 22Spondy, 1 Chance 23-80 22 240
Villvicencio kai cuv., 2010 76 DDD, Spondy, Stenosis 55 37.5 163
*Wang kai ouv., 2009 42 24 DS, 18 1S 48 26 303
Zairi kai ouv., 2013 40 DDD or low grade spondy 48 24 170

*npoonukn peAémn, DDD=ekpunioukh Siokikn véoos, IS=100uikn onovduionioBnon, DS=ekpunioukn onovduiodioBnon
Spondy=cnovéufofioBnon, ASD= vooos napakelpévou dlaotnpatos, Stenosis=otévwon ownnva, Grade=Rabuds oficBnons katd Meyerding

Meteyxeipnukn @don anokatdotaons

Meteyxelpnukd ol aoBeveis éAafav avanynoia péow a-
vidias popeivns Kai kivntonoloUvtav v 1" peteyxeipntkh
npépa. H peteyxeipnukh avaiynoia petd v 6006 tous
ano 1o voookopeio nepienNdpuBave vapkwukd avanynukd
xd@nia. ¥ndvia, cuvtayoypagouviav {dvn 0oQUOS LETEYXEI-
PNTKA yIa €papuoyn Petd v €yepon yia NepIcoOtepn a-
vakougion tou acBevous.

AMOTEAEZMATA

O péoos 6pos (M.0.) tns dieyxelpnukns anmAeias aipa-
105 épBace ota 250+112ml, 0 péoos XeIPOUPYIKOS XpOVOS
ntav 150+20 Aentd kal n péon G1dpkeia Nnapapovns oto
voookopegio htav 1.9£0.6 pépes. O napandvw Peocor 6pol
ntav peyanUTeEPOI KAtd TS Npwies enepfaocels, aAfd pel-
wOBnkav paydaia apydteEpa kaBws n kapnuAn ekuabnons
s enépPaons NTav OXEUKA andtopn.

Texwplotd yia us opddes A kal B, ol avtiotoixes Upés pai-
vovtal otov [Mivaka 2.

2novéuniobeoia

Baolopévor og kAIVIKG Kal akuvonoyikéd onueia [oUugpw-
va e ta Kpithpla Katé Lenke (Lenke kar ouv., 1992)], 6-
Aol ol aoBevels, ektds evos (97 %) eixav niBavi H opIoTKA
onovéuiobeaia (onioBonAdyia i/kar Siacwpatkn) oto 1°
€105 PETEYXEIPNTKA.

Avdrtaén tns onovéudonioBnons

To nocootod s onovdudodioBnons (U.0.) NPogyxeipn-
ukd ntav 16+£9% kar yeidBnke oto 6x4% otov teneutaio
peteyxelpnuko €neyxo, dlagopd otatuaotkd onuavukn (p
<0.001). O1 avuotoIxes UPEs EexwpIotd yia tnv opdda A
kal B gaivovtal otous nivakes 3 kai 4.

H BeAtiwon tns odicbnons petatu twv opddwv A kai B
bev htav otauoukd onpavukn (Mivakas 2).

KAINIKA AMOTEAEZMATA

‘Onol ol aoBeveis avépepav BeATiwon twv cupntwudtwy
eVIOS 3 PNVAV PETEYXEIPNTKA KAl ENECTPEWPAV OTNV EPYA-
oia Tous pe neplopiopoUs otnv dpon BApous 6 PNVES e-
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Xelpoupyikds Mspsls L . BeAtiwon VAS Bentiwon ODI EninAokés extés yeudap-
XpoOvos (min) (u.o.) napapovns oto onaubuilabeoia okénous (p.o.) (p.0.) Bpwons (apiBuds acbevv)
o VOOOKOpEio (U.0.) (%) o o
Actoxn B¢on Bidas (1),
199 3 95 petavaoteuon kAwpBou (1),
napodikn piguda O5 (2)
150 91 6.7 25.6
98 4.2 39 ASD, DS 64%, IS 40%
190 100 5.7 36.3
100 5.7 39
77 6.5 34.3 ASD (2), Aoipwén (1)
3 3 21
216 20 33 29 Noipgwén 6Qtp|05 nePIOXNs
HOOXEUUATOs (2)
183 1 % 45 38 Kakn Béon Qiéos (12), ASD(3),
Aoipwen (1)
340 6.1 4.2 22 Alatopn pnviyyas (1)
140 19 5 1 28 Kakn Béon [31(62c)1s (2), pi¢iuda
Kakn Béon Bibas (3),
petavaoteuon PHOoxeUpatos
223 3 100 4.2 (4), Aofpwén (1), veupofoyikd
énnsippa (5)
156 10 99 6.3 30.4
148 4.3 30

Teyxelpnukd. Alékogav &g tn cuotnpaukn Ahyn avanyn-
UKDV Tov 1° phva peteyxeipntikd. Mpogyxeipnukd, o VAS
ntav 8.2+0.9 kal o ODI épbave oto 57.1+6.0 kai Penu-
@wOnkav og 3.5+0.9 kal 36.5+0.9, avtiotoixa, otnv tefeu-
taia peteyxeipnukn pétpnon. O petaBonés autés ntav ota-
TUOUKE onPavukes (p <0.001). O1 avTioTOoIXES UWES yIa TS O-
pades A kai B Eexwplotd gaivovtal otous TMivakes 3 kai 4.

Erndokes

Or1 eminfokés nou napatnpnBnkav nepiendaufavav 1
nepintwon dotoxns Béons Pidas pe ouvodo piduda (xpel-
aobnke enavatonoBbénon oe 1 unva and 1o apxiko Xel-
poupyeio). Mia nepintwon pe avtotoixn ye 1o TLIF anpa-
€ia s pifas O5 uPEBNnKe autduata otous 4 UNAVES PETEY-
Xelpnukd. Ae dianiotwBnkav phEels pnviyyos h AoILWEEIS.
To nooooté eninfokwy €ptace oto 12.5% (2 and tous 16
aoBeveis). MapatnphBnke 1 nepintwon mbavhs yeuddp-
Bpwons, anid Adyw s anouacias cupntwpdtwy dev Ka-
taypdenke oav eninAokA.

2UyKpion LIE GNAES UEAETES LI XpAON LIIKPAS
eneuBaukdtntas TLIF

Ta anoteAéopatd pas, ws npos tn SleyxelpnTukh anwnela
afpatos, Xelpoupyikd xpdvo, BIAPKEID NApAPoVAS OTO Vo-
ookopeio, nooootd onovéunodeoias, Nocootd avatagns
onovéuionioBnons kal anoteAéopata névou kai Aeitoup-
yIkOTNtas, €ival ouykpiolpa pe ta anoteféopata Penetwv
s BiBAIoypagias nou xpnaiyonoloUy eAdxiota enepfatkn
péBodo TLIF og aoBeveis pe onovdunonicbnon (Mivakas 5).

YYZHTHXH

H Bepaneia tns cupntwpatkAs pikpoU Babuol onov-
dudonioBnons O.M.L.L. €ival xEIpoupyIkh OTav ol Pn Xel-
poupYIKEs uéBodor anotuxouv. H xeipoupyikn Bepaneia ou-
viotatal o€ anooupnieon twv VEUPIKDV pIC®V nou nigdo-
vtal kal n onovéunobeaia twv napakeipevwy onovounwy
(McAfee kai ouv., 2005). ZuvhBws npootiBetal kal dilaow-
patkn onovéuiodeaia, yiat npoodépel kaAUTeEPN otApI-
€n s npdaobias koAvas, anokabiotd tn Adpdwon, odn-
YEl O€ EUPEON ANOCUUNIECN TWV VEUPIKWV OTOIXEIWV Kal €-
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Eikdva 1. [uvaika-aoBeviis 51 etv ndoxouoa and piffuba Adyw 106uikrs ornovéuioiobnons kai ekpuiiotikis diokondBeias O5-11, n o-
roia xelpoupynnke L t pébobdo eAdxiotns eneuBatkotntas TLIF Stn ueteyxeipntkn (teAsutaia enave&étaon ota 2.4 €n LETeyXeipntikd) (A)
npooBionioBia kai (B) nAdyia akuvoypagia paivetar n diacwyuatkn onovéunobeoia O5-11. Yndpxel unoAsinduevn onovéuioniobnon 5%
oto eninedo O5-11. () Eixéva CT pe oBefiaia avacuvBeon katd 1o xpovo tns tefeutaias enave&étaons ts aobevouUs, 6nou dianiotwvetal
n ooukn yépupa peta&u owpdtwy O5 kai 11 ornovéUAwv. H acBeviis ftav acuuntwuatikn Kkar EN€otpeye nAnpws ous 6pactnpiotnTes ms.

Aaxiotonolgl to HIOKOYevA NOVO MOU MPOEPXETAl and Ny
ekpunion tou pecoanovduniou diokou tou eninédou oni-
obnons. (Suk kal ouv., 1997; Harms JG, 1998)

To yeyovos GT 01 XeIpOUpPYIKES eninAokés opeinovtal Ku-
piws otn xelpoupylkn npoongdacn Kal Oxi GToUS PECO-
onovbudious kAwPBous kaBautous, eival PePaiws éva on-
pavuko eupnua (Weiner & Fraser, 1998). H napobikn veu-
poanpagia kar n pRgn pAviyyos, Adyw €AEns Tou pnviyyi-
KoU odKkou, €ival avayvwpIlopéves eninfokés s oniobio-
nAdyias dilacwpatkns onovounodeaias pe augnpévn ou-
xvotnta eppdvions (Okuyama kar ouv., 1999; Molinari &
Gerlinger, 2001). Enions, éxouv ava@epBei ayyelakEs eni-
nAokés oxeulOpeves e tnv Npdobia npoonénaon, UEPIKES
and us onoies odnyouv oe péviya anoteféopata, adid n
nanivépoun ekonepuduon gival gia akdpN cUXVOTEPN €ni-
nAokn o€ dppeves aobevels.

Enions, 6tav ouykpivoupe tn dlacwpatkn onovdéuno-
beoia TLIF pe tnv PLIF oxeukd pe tnv anwAgia aipatos, tov
XEIPOUPYIKO XpOVOo Kal tn SIGPKEIO NOPAPOVAS OTO VOTO-
Kopeio, onpavukd Aiydtepn andneia afpatos Bpédnke o
aoBeveis nou xpnoigonomonke n yéBodos TLIF oe onov-
bdunodeoies 2 eninédwv Kkar Ox1 og AUTES evos eninédou.
Map’ 6Aa autd, ol eNINAOKES ATaV NEPICOOTEPES OTNV O-
péda nou xpnoiponolnBnke n péBodos PLIF (Humphreys
Kal ouv., 2001).

O1 Harms kai Jeszenszky (Harms JG, 1998) ftav ol npw-
10l Nou dnpoafeucav i xphon ts peBoddou TLIF otn xel-
pOUPYIKA ths onovouAikhs othAns. Avépepav dplota ano-
tenéopata and aocBeveis e ekpuAICTKN Kal IGOUIKA ornov-
dunonioBnon nou xelpoupynBnkav pe tn uébodo TLIF. Ap-

ketés annes penétes akonouBnoav tnv npoavapepdpevn
kal dnpooicucayv ta anoteA€opatd ToUs (OXETKE E TOV €y-
XEIPNTKS XPOVO, TNV anmAEId aiyatos, TNV NAPaUovA oto
voookopeio, ta Aertoupyikd anoteNéopata kal us eninfo-
KES) KAl LETEYXEIPNTKES AKUVOAOYIKES PETPNOEIS (O OXE-
on pe nooootd onovéunodeaias kal avatagns onovou-
AonioBnons) os aoBeveis pe onovéunodiocBnon nou avu-
petwniobnkav pe v pébodo TLIF (Lowe kal ouv., 2002;
Salehi kai ouv., 2004; Hackenberg kai ouv., 2005; Jang &
Lee, 2005; McAfee kai ouv., 2005; Potter kai cuv., 2005).

H eAdxiota enepPaukn npoonéfaon yia tnv onioBio-
nAdyia oouikh onovéunodeoia NpwItonepIypaPnKe anod
tov Wiltse (Wiltse kai ouv., 1968). Xpnoipyonoinge tnv na-
paonovOuAikh pecopUia npoonéAaon yia va entUxel Ty
onovounodeaia, evd apydtepa n idia npoonénaon uloBe-
thBnke ano tous Foley and Smith yia diokektopn (Foley KT,
1997). O Boden xpnaiyonoinoe pia S1apopetkn JecopU-
10 npoonénaon, petaV tou noAuoxidn PJuds Kal Tou PNKi-
otou AayovonAeupikoU puds, yid va Sievepynoel TN Omov-
bunodeaia (Boden kal cuv., 1996). Mepioodtepo eEeniy-
péves xelpoupyikés péBodol npoonéfaons avantuxbnkav
apyotepa (Foley & Gupta, 2002, Foley kai ouv., 2003) kal
NAPOLOIES TEXVIKES EPAPUOOBNKaV Kal 0Tous aoBevels Tns
napouoas penémns.

EAdxiota enepfatkés (MIS) texvikés onioBias onovou-
Aobeoias O.M.L.Y. éxouv BeNUWOEI NEPAITEPW TA AMOTE-
Aéopata v aoBevav pe v eAdTwon ns voonpotntas
Mou NPOEPXETal and tous pafakous 10tous. O otdxos gival
va eniteuxBouv anoteféopata NapopoIa PE AUTA TWV avol-
Ktov ueBddwv pe Aydtepo tpaupatkn npoonédaon. Mo-
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AudpiBues nabonoyoavatopikés epyacies éxouv Seifel us
IoXaIdikés aAA0IMOEIS Twv NApaonovouK®V HUmV AdYw
anokdéAANons Katd tnv npoonénaon kal unepBonikns én-
€ns and ta dykiotpa (Sihvonen kai ouv., 1993; Kawaguchi
Kal ouv., 1994, 1996; Styf & Willen, 1998). Ta aveniBu-
UNTa anoteNéopata Twv avolktwv peBodwy oe oxéon e
tous panakous 1otous nepifapfdvouv akatdnauoto Ju-
K6 danyos, @Asypovh Kal gnopouv va ennpedoouy a a-
notenéopata twv acBevmv akdpa Kal o€ YakponpdBeoun
Baon. H texvikh MIS TLIF odnyei og BpaxUtepn napapovh
OT0 VOOOKOWEIO Kal MPWIPOTEPN €MIOTPOPN OTNV £PYATIa.
(Parker kai ouv., 2012). Avubétws, n ékBeon og akuvopo-
dia eival yeyanUtepn ous eAdxiota eneuPatikés o oxéon
UE TS avoIKTtés texvikés TLIF.(Wang kai ouv., 2009). BeBai-
ws AeiNoUV NPOOMTKES TUXAIONOINPEVES PEAETES MOU OU-
YKPIVOUV TS 2 TEXVIKES, aVOIKTA Kal €AAXIOTa enepPaTKN
TLIF (Habib kar cuv.).

H npdtn pedgn nou avapepdtav otnv eAdxIoTa eney-
Baukn texvikh TLIF yia tnv avupetwnion tns onovounoni-
oBnons dnpooielBnke anod tous Jang kai Lee (Jang & Lee,
2005). Ta udikd onicBias onovounodeaoias ntav Slauxevi-
kés BiGes and v nAcupd tou TLIF kai Bides oniobiwv diap-
Bpwoewv otnv dnAn nigupd. O1 cuyypageis avépepav pi-
KpOtePN anmAeia afpatos Kal KAKWon twv JafakoV I0TmY
o€ oxéon pe v kAaoaoikn avoikth péBodo TLIF.

Ye pia npdopatn penén pe 1o peyanutepo apiBud pe-
Aetoupevwy aoBevav (169) nou avuuetwniobnkav pe i
péBodo MIS TLIF (Rouben kar cuv.), 6ev unhpxav diago-
pés ota anoteféopata teAIkhs enavegétaons (Uéoos 6pos
49 pnves) PETALU Twv NePINTOOEwY Pe 1 A 2 enineda. Eni-
npooBétws, ol peyanutepns nAikias (60 xpovwv Kal Navw)
aoBeveis avéxBnkav v enépBaon eAdxiotns eneupatiko-
Ntas 1o 1610 KaAd pE Tous VEGTEPOUS AOBEVEIs.

H napouoa penémn avagépel ta anotenéopata aobevmv
pe onovdunonioBnon pikpou Babuou nou avuuetwniodn-
kav pe endxiota enepfatkn pébodo TLIF kal appotepd-
nneupes dlauxevikes Bides. To nooootd enminfokmv (12.5%)
oty peAgn pas gival cuykpiolpo Pe ta xapnAotepa twv
MIS TLIF pedetov otnv diebvn BiRnioypagia (Mivakas 5).

IXEUKA Pe T Slapopd twv anoteNeoPdtwy Petaly twv
NepINIoswV ekpuiotkns kal 108pikns onovéunonicon-
ons, undépxouv 2 PEAETES MOU CUYKPIvouv ta anotenéopa-
1a s avolkths peBddou TLIF, aAnd avapépouv avouoia a-
notenéopata. H npdtn ano tov Potter kai ouv. (Potter kal
ouv., 2005) avépepe kanNUtepa anoteéopata otous aobe-
Veis e ekpuniotikoU tunou onovéuodicBnon kar auto a-
nod6Bnke aus UYNAGTEPES MPOEYXEIPNTIKES MPOCHOKIES KAl
US PETEYXEIPNTIKES ANAITNOEIS TWV VEOTEPWY ACBEVDV LE I-
oBuikoU tinou onovdunionioBnon. H &eUtepn penén anod
tov Hackenberg kar ouv. (Hackenberg kar ouv., 2005) &¢
Bphke onpavukés OIAPOPES OTa PETEYXEIPNTKA ANOTENE-
opata onolacdAMOTE XPOVIKNS OTYUNS. YTNv NapoUod JeE-
Aétn e PpéBnke Slapopd ota XapaktNPIoUKA Twv aoBevmV
HETAEU s opddas ekpuiiotkns kal 108pIkhs onovouiodi-
oBnons, nAnv s nAikias. Ta YEteyXelPNTKA anoteNéopa-
1a pas é6ei€av 6u av kal &g Ppébnke otauoukd onpavu-
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kN Slapopd petalu twv opddwv, n opdada I6BUIKNS onov-
dunonioBnons eixe pIkpdEPN anAela aipatos kai didp-
KEIO NAPARIOVAS OTO VOOOKOWEIO, EVd N opdda ekpuniou-
khs onovéuioniobnons gixe Niyo kaAUtepa anoteNéopata
og oxéon pe N IAPKEIQ XEIPOUPYEIoU, MooooTtd avatagns
onovbunonioBnons kar BeAtiwon deiktdv VAS kal ODI. Ta
anotenéopatd pas oupPadifouv pe ta anotenéopata s
epyaoias tou Hackenberg kai ouv. (Hackenberg kar ouv.,
2005) oxeukd pe in BeAtiwon twv deiktdv VAS kar ODI pe-
100 wwv aoBevav 1 kar 2 eninédwv TLIF.

Abuvapia s peAéns pas gival n anouaia pias opddas
IE OUYKPIOIPa XapaKtnpIoukd otnv onoia Ba pedstolviay
ta i6la anotenéopata pe tn xphon s avolikts (kAaool-
Khs) peBodou TLIF. H avaokdnnonh pas katadelkvUel, Opws,
ou ol eAaxiota eneppatkés uéBodOI UNEPEXOUV TWV AVOI-
Ktcov HeBOdwv .

Tupnepaopaukd, n endxiota enepPauxh pébodos Oia-
pnuaukns onovoufodeoias O.M.Z.X. (TLIF) yia th Bepa-
neia aoBevv pe pikpoU Babuou onovduioniobnon eival
pia ao®anns kal anoteNeopatkn péBodos pe nAgovektn-
pata tnv eAdttwon anwoAeias aipatos, Xeipoupyikol Xpo-
VOU Kal OIGPKEIAS MAPAPOVAS OTO VOOOKOUEID. Agv Mapatn-
phBnke diapopd ota peteyxelpnukd anotenéopata petagy
Twv aoBevv pe ekpuiiotkn 1 1o00pikh onovéufonioBnon.
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A" Kawvikh OpBonaidikns kal Toaupatonoyias, Tevikd Nocokopegio “KAT", Nikns 2, Kngioid, ABrva, EAnas

MEPINAHWH

H oAikh apBpondacukn Bewpeital enituxnpévn enéupa-
ON yIa TNV aVUPETDNIoN s enmduvns apBpiudas tou Ioxi-
ou. Evas tepdotios 6ykos BiRnioypagias eival aplepwPéVos
otnv eEEAIEN NS uyeias Twv aoBevav, kaBws kal ous eninfo-
KES MOU NAPOUCIALoVTal 0TS CUXVOTEPES €V XPNOEI XEIPOUP-
yIkés enepPdoers, ue otdXo T PeATIWON TS TEXVIKNS, TNV €-
vioxuon ts AEIToupyIKOTNTas Tou aoBevi Kal tn peiwon tou
K&OTOUS Kal tns Bvnoipdtntas. Meplypdgovial ta npokatap-
Kukd anoteféopata anoé mn xpnon s oflikns apBponAa-
ouKkns Ioxiou pe npéabia npoonédaon eddxiowns &-
nepPaukétntas (AMIS) nou enitpénel v PPUTEUCN MPO-
Béoewv kepanns pnpiaiou Kal kotdAns, xwpis andéonaon n
dlatopn tTwv UGV Kal Twv Tevoviwy nou nepifdnnouv to I-
oxio. H texvikh AMIS enitpéner v tonoB€tnon twv npobé-
OgWV Kal TNV anokatdotaon ToU PNKoUS Tou okéNous pE a-
kpiBela kar kadn enavaAnyipdtnta, eyyudtal TaxUutepn ano-
katdotaon kal Bpaxutepn voonieia tou acBevous, xwpis va
au€dvel tn ouxvotnta epEAvions eEapBPNPIATOS Tou IoXiou.
Né€eis kAg1bid: Ok apOponAactikn 10Xiou, TEXVIKA LE
npéoBia npoonénaon eAdxiotns eneuBatxdtntas (AMIS)

EIZATQrH

H oAikh apBponAacukn tou ioxiou (THA) eival pia enitu-
Xnpévn xelpoupyikn enéufaon oe enwduves NabNoels ToU
loxiou, e uwnAd Nocoaotd AeItoUpyIKAS anokatdotacns
v a0BevaV peteyxelpnTkd.' Mapd Ts ENITUXIES MOU €xouv
kataypa@ei us teeutaies Oekagties, UNApxel pia dIapKAs
tdon tpononoinons s TexvikNs Pe otoxo tn BeAtiwon tns

AietBuvon adindoypagias:
lecwpyios A. Maxaipds
Manabiaudvin 8, 15126 Mapouoi

¢kBaons, tn PEiwon 1wV NOcooTMV EPPEvIons eNNAOKOV
Kal tnv augnon s xelpoupyikns anddoaons.

O1 4 KUPIES XEIPOUPYIKES TEXVIKES yia TNV oAikh apBpo-
NAACTKA TOU 10Xiou Xpnaiyornololv SIapOPETIKES MPOOTE-
Adoelis kal, kKat' enéktaon, ouvendyovtal S1aPpOoPEUKOUS KIV-
Buvous kal opéAN og oUVAPTNON HIE TS AVATOUIKES OOLES
nou epnAékovtal o€ KaBe pia and autés.” Na napadelypa,
N oUXvVOTNTA EUPAVIONS PETEYXEIPNTIKOU £€0pBpMpATos Tou
Ioxiou, N PETEYXEIPNTKA XWwAATNTA, O TPAUPATIOHOS VEUPWY,
n AgitoupyIkdTNTa Tou IoXiou Kal n IKavonoinon tou aoBe-
vous, 10 N0o0OTd PETeyXeIpNTKNS GAeypovns, anid kar n
€Ktonn ooteonoinon, gival napayovies nou agloAoyouvral
YIO VO OUYKPIVOUV TS OIA(POPETKES TEXVIKES OTO I0Xi0. Av
Kar undpxouv dpBpa nou unootnpi(ouv N CTATUCUKA OU-
oxéuon Petagy €idous Texvikns kal ékBaons, ol NEPIoadTe-
pEs penétes BewpPoUv ws oNUAVTIKOTEPOUS OEIKTES EMITUXI-
as TNV NPOCWMIKA AVECN TOU XEIPOUPYoU Kal TNV €COIKEI-
WON TOU JE pIa OUYKEKPIPEVN NpoonéAaon.’

H npéobia npoonédaon otnv oAk apBponiactkh tou
loxiou Bewpeital 1G1aitepa dnpoPihs ta teAeutaia xpdvia a-
VALEDO OE XEIPOUPYoUs kal aoBeveis yia noAudpiBuous Ao-
yous. Xpnaoiyonolei npdobia evOopuikd Kal evOoveupIKd pe-
000Ia0TNHATA, EVMD NEPIYPAPETAIl WS UIA TOONOMNOINPEVN EK-
doxn s npoonénaons tou Hueter, dnws auth xpnoiponol-
ABNKe t0 1950 and tous Judet kar Judet.* E€artias ts npo-
onénaons avapeoa otous JUEs, Bewpeital du enitpénel v
taxutepn Badion tou acBevous, T puaoionoyikh SUvaun Twv
anaywywv JUV Kal I Peion ths ouxvotntas YETEYXEIPN-
uKkoU e€apBpnpatos. Mapéxel, e€dnnou, apecdtepn Béaon
s kowAns, Pe avayvopion s npoaobias Aaydvias akpo-
Aooias, ye anotéieoua tnv acpann tonoBétnaon s Kotuni-
aias npdBeons. Qotdoo, N NPoEToIPacia tou Yuelikod au-
Ao kai n tonoBétnon s pnplaias npéBeons kpivovtal OU-
okones péow auts s npoonénaons. O1 npoondBeies Npod-
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Factor Investigated Studies

Results

Berend et al.?

Anterior approach (73 min) longer than standard approach (56 min) (p <0.01). First 3
month cases (99 min) longer than third 3 month cases (69 min) (p <0.05) then plateau

H 9
Operative Time Masonis et al.

Cases 1-100 (132.8 min); Cases 100-200 (109 min); Cases 200-300 (106 min) (p <0.0001)

Woolson et al."

Avg surgical time 164 min

Matta et al.""

Operative time averaged 75 minutes (range 40-150 minutes)

Woolson et al."

Fluoro Time Masonis et al.’ Cases 1-100 (32.1 sec); Cases 100-200 (14.5 sec); Cases 200-300 (14.5 sec) (p <0.0001)
Matta et al."" accurate component positioning overall with 96% of acetabular prostheses within the
: target abduction range, and 93% within range of anteversion
Component - - - -
positioning average cup abduction angle 44°, ranging from 33-63°, but 21% to be outliers with cup

angles greater than 50° despite using fluoroscopy, 18 of 247 (8%) of femoral components

placed in more than 5° of varus.

Sariali et al."”

27 dislocations out of 1764 hips (1.5%)

Dislocation rate Siguier et al.”

10 of 1037 (0.96%)

Matta et al."'

3 patients sustained dislocations for an overall dislocation rate of 0.61%

Woolson et al."

Intraop proximal femur fracture rate 6.5%

Berend et al.®

2 postop periprosthetic fractures (6 weeks and 3 months)

2 intraoperative femoral perforations

Fractures Masonis et al.’ 3 calcar fractures in group 1, cable and protected wt bearing, all healed

Matta et al."" 4 fractures involving the proximal calcar region and 3 fractures of the greater trochanter.
’ 2 fractures occurred at the distal stem and 3 nondisplaced ankle fractures

Jewett et al.™ 19 trochanteric fractures (2.3%) and 3 femoral shaft perforations (0.37%)
Jewett et al.™ 37 wound complications in 800 cases (4.6%)
Matta et al."! 1 deep infection, 3 wound infections

Infecti P

nfection
Masonis et al.’ 3 wound complications requiring irrigation and debridement and wound closure
Berend et al.® 2 wound complications requiring irrigation and debridement and wound closure

Neuropraxia Matta et al."" 1 transient lateral femoral nerve palsy

001as avdoupons Tou KeVIPIKOU UNpIaiou €Xouv eVOxorol-
nBei du obnyouv og Katdypata Unpidiou oto dvw TPITNHO-
pio A otn Siapuon.” H anaitoUpevn SIATOpA TV HUMDV OTO
KEVIPIKO GKPO ToU punpldiou avaipei 1o Bacikéd nAgovéknua
™S NApAKaAPYNs Tou puikoU 1otoU nou n npoonénaon uno-
oxetal. H xphon tou opBonebikou tpanediou €AEns énuce
10 NePIoooTEPa and autd ta npoPAnuata, kabBws BonBnoe
otnv 1onoBétnaon tou pnpiaiou Pe T€Tolo Tpoéno WoTteE va €-
NITPENETal N eNApKNSs NPoonénaoh Tou Kal, KAt enéktaon,
n akpifns tonoBémon s pnpiaias npoBeons.

Ta péxpl ouypns dedopéva napéxouv pia ikova auths
s enéuPaons, Bewpvtas tnv ws tnv nAéov anotene-
OoPaTKN yIa €UNEIPOUS XEIPpOoupyoUs, pe miBava oPén
HETEYXEIPNTIKA anokatdotacn Kal tn PEiwon tns ouxvotn-
1as egeavions e€apBpApaTtos. AVAoKOMOUPE TNV TEXVIKN,
onws epapudodnke otnv kAIVIKA pas, kKaBms kal ta ano-
tenéopata s npdopatns PiBAIoypaias nou avapépetal
oty npdobia npoonéAaon kal tn xpnon €16IKoU Xelpoup-
yIkoU tpanediou yia THA.

H kapnunn ekpdBnons yiI' authv Ty texvikn nepifau-
Bavel Kupiws tnv andktnon eUneIpias €K UEPOUS TOU XEl-
poupyouU. Baoikd onpeia gival n e€oikeiwon pe v avato-
pia tou KevipikoU GKpou ToU pnplaiou, MOTE va avayvw-

piCetal eUkona n B¢on tns TopNs Tou auxéva, N ekudbnon
s enapkous kivntonoinons tou BuAdkou anod 1o Kevipl-
K& AKPO Tou pnplaiou, kaBWs Kal N andkInon yvaons yia
NV ENAPKA PETATOMION MPOs Ta €Ew TOU KEVIPIKOU pnpiai-
OU KOTd TNV NPOEToIJaacia tns pnplaias npoBeons, Mote va
anogeuxBei paifonoinon kai kdtayua oto calcar.

Mepliypagoupe v npdobia eNAxiota eNeUPATIKA XEl-
poupyikh texvikn (AMIS) pe t pepovwpévn npdobia toun
Kal EKuPoUpE ta akuvoypaikd dedopéva yia tnv a&lono-
ynon s Béons twv NpoBEoewy Kal Tou PNKOUS TwV OKE-
Adv. Mapouacidloupe 1a NPWIPA AnoteNéopatd, T CUXVO-
nta €€0pBPNUATOS Kal Ta XEIPOUPYIKE dedopéva, e oKo-
né va npoodlopicoUpE Ta NOCOOTd APECWY ENINAOKWY UE
QuUTA TNV TEXVIKN.

YAIKO KAl ME©BOAOL

v kAivikn pas, n augeon npoobia npoconélaon tou I-
oxiou €€0N yia NPWIN Popd oE papuoyn tov AUYouoTo
tou 2011. H Baon dedopévwv and 1o apxeio Tou Npwtou
OUYYPaQEa XPNOIPOMNOINBNKE yia va TaUTONOoINGEl PIa O€l-
pd un enifeyuévwyv aoBeviv pe nponyouuevn THA nou
€ixe npaypatonomnBei pe anih npdéobia toph oto didotn-
pa peta&u Auyouotou 2011 kal Maifou 2013. AcBevels ue
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Eikéva 1. TonoBétnon aoBevous (Bpaxiovas éiéns, npéobia
Bon eniyovatibas, kauwn ioxiou 10°, oubgtspn Bon oke-
Aous avaopikd e npooaywyn-anaywyn).

NPONYOUEVES eNePPATEIS OTO I0Xio anokAgiotnkav and
penén, onws kal aoBeveis pe apBponnaoukn €aitias ka-
téypatos oto pnpiaio h otnv kotdaAn.

XEIPOUPYIKNA TEXVIKN

O1 aoBeveis tonoBetouvtal og Unua Béon oe katdAAnAo
opBonaibikéd tpanéd €Agns. To opBonaldikd 1panéd Siabétel
éva PIkpO oTtUA0 oTNV NEPIOXN TOU MEPIVEOU yia TN otaBepo-
noinon tou acBevh Kal ws 10XUpS AVIEPEIoUA yia T Ania
€AEn toU npos eyxeipnon okénous. Na v NpdAnyn cupni-
€0NS VEUPWV OTNV MNEPIYEVWNTIKA NEPIOXA KaTd TV €AEN Tou
okéfous otnv Untua B¢on, o otAos evioxUetal pe panakod
unikd. Kaduppéves pe pafako unikd eidikés unotes tonobe-
touvtal enions ota NddIa Tou aoBevous, OTEPEWUEVES OPIXTA
otous PBpaxioves €AEns tou tpanedou (Eikéva 1).

To okénos dev gival eAgUBepo, aAnd ouvdedepévo pe pia
Kivnt Sokd nou Unopei va aokei €AEN, NepIoTPOPN Kal yw-
viwon oto kdtw Gkpo Npos 6Aes s kateuBuvaoels. To dAfo
okénos tonoBeteital oe oudétepn BEon avapopikd pe otpo-
on, éktacn, anaywyn Kal npocaywyn, yia tn dieukdéAuvon
Tou akuvonoyikoU eAéyxou oto unod eyxeipnon okénos. To
okénos autd pépetal o eNaPpd €0w OTPOPN YIa TNV ava-
YV@PIoON TS QUOIKAS NPOMETEINs and TN yaotépa tou Tei-
vovta tnv nAiateia nepitovia puds.

H npoeyxeipnukn eKTiunon twv akuvoypaeimy e6aopa-
Aiel évav apxiké oxediaopo yia 1o péyeBos tns kotAns, 10
onpeio 0oteoToias Tou Pnpliaiou auxéva, 1o peyebos tou
pnplaiou stem kai 1o ghkos Kepanns-auxéva.

H toun apxilel nepi ta 2ek. oniow kal 1ek. NEPIPEPIKA
anoé v npdobia dvw Aayovia dkavBa kal cuvexiel eni ta
€KTOS, O pIa voNTh ypappn nou ouvdéel tnv npdobia avw
Aayévia dkavBa pe 1o pUpa tou Gerdy. H emiynkns auth
TOUN €NEKTEIVETAl NMEPIPEPIKA PE EAAPPDS onioBia Katey-
Buvon, anofnyouca nepIPepIKOTEPA aNd TV KATAKOPU-
@o nou diaoxiCel tnv kopuen tou peilova tpoxavtnpa (Ei-

Eikéva 2. Ta obnyd onpeia tns Xelpoupyikns touns kai n toun eni tov tei-
vovta tv nAateia nepitovia pu, napdAinia pe tv toun tou S€puaros.

Kéva 2) o€ phkos 8 éws 10ek. H toun ENIKEVIPWVETAl OTOV
teivovta v nAateia nepitovia pu kal KateuBuvetal Npos
Tov €€w pnplaio kévéuo. H toph auth gépetal nepiocd-
1€p0 Npos 1a €Ew ané 6co n KAACIKA TouN nou neplypd-
@€l 0 Smith-Peterson.

O nAateia nepitovia diavoiyetal oty idia eubeia pe tnv
toun tou O6éppatos. AkodouBei apPneia diivion eni ta e-
VIOs ToU Teivovtos Ty nAateia nepitovia puds kai eicodos
avépeoa og autdv Kal Tov pantko. To éow xeifos Tou pu-
Os Kataondtal €ni ta ektds e npoooxn va diapuiaxBei n
anoveUpwon Tou panukoU Kal 1o pnpodeppatikd veupo.
H ouvéxion ts auPneias diivions KAt PNKos Tou €0w Xei-
Aous tou teivovta v niateia neprtovia puds, Npos td o-
nfow Kal KevipIka, eNitpénel tnv ynAdenon tou apBpikou
BuAdkou. Eva auPAu dykiotpo (tunou Cobra) tonoBeteital
KOTd pnKos tou avw-£6w xefifous tou Buidkou. Eva aAfo
aykiotpo (Hibbs n Beckmann) xpnoiponoieitar enions yia
V0 KATAonaotel 0 pantkos kal 0 0pBés pnpiaios pus enf ta
€v16s, anokaAUuntovias thv aveotpappévn KEQanh tou op-
BoU pnpiaiou nou cuvéxetal pe to xeidos ts kotuAns. E-
vas piIkpos anokoAANTNpas neplootéou tonoBeteital nepl-
PEPIKA TNS aveoTpappévns Kepanhs Kal KateuBuvetal €101
wote va anoondoel 1o Aayovoyoitn kal tov opBd pnpiaio
and tov npéabio Budako. O anokoAAnthpas dnuioupyei
X(WPO yla n tonoBénaon deltepou aykiotpou tinou Cobra
otV ecWTEPIKA NAeupd tou Bundkou (Eikéva 3).

O1 kAador s €Ew nepionwpévns aptnpias eNéyxovial
KaBws biaoxi(ouv 10 NEPIPEPIKO TUNPA TNS Topns. Autol
ol kAadol anonivivovtal. Mia npdobetn nepIPepikn oxd-
on s nepitovias nou kaAuntel tov npdobio BUNako, pad
ue e€aipeon tou AINWOOUS 10TOU NMOU CUVUNAPXEl OtV i-
O1a neploxn, napéxouv evapyéotepn B€a tou Bundkou kal
s €KPUONS Tou £Ew NAATEDS PUOS.

AkonouBsi 6idvoitn tou BuAdkou pe topuh napdiinAn
npos tov fayovoyoitn pu, Pe kateuBbuvon and tnv nepl-
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Eikéva 3. Reaming tns kotUAns kai eioaywyn ts kotuiaias npéOsons uné aktvookomniko EAgyXO.

(EPEIA NPOS TO KEVIPO. 210 Avw NS AKPO, N ToPh epante-
Tal Tou nNpoobiou xeifous ts KotdAns, NANV Ouws NEEnNEl
va 10 akonouBei eAaPpws kaBws npoxwpd eni ta ektos.
Mepipepikd, n toph dIatpéxel 1o KAtw-£ow dplo Tou Buna-
KOU Kal 0tn ouvéxela akoNouBel tn pecotpoxavinpia ypay-
pA Katd ghkos Twv IV@V Tou €€w nAatéos puds. Tolouto-
TPONWS, Kataondatal IPIywvikes KpNPvos navw anod us ives
T0U WIKpoU yAouuaiou puods, napdddnia pe tov teivovia
v niateia nepitovia.

Metd tn Buiakotopn, NPayuatonoleital 0oTEOTOMIa Tou
pnpiaiou auxéva pe tnv kepanh in situ, XpNolPonoImvias
nafivépopikd Npidvi, NPOKEIPEVOU vVa ano®euxBei kataypa
ot Sidpkela s e€GpBpwans tou pnpiaiou. Mpiv tn Sievép-
YEIO NS ooTeOTONias, anaitouvial npoobetn €AEn katd 1 -
katootd pe tn BonBeia paviBénas tou opBonaidikou tpane-
Qo nou otpépetal He€idatpopa dUo PopPEs, kKabBws Kar pia
eAappd otpoPn tou okéAoUs eNi ta ekTtos. Na tnv e€aipeon
s pnplaias kepanns xpnaolponoieital €161KG TUPUNoucov.

Y10V ENOUEVO XEIPOUPYIKS Xpdvo, N €AEN avalpeital otpé-
@ovias tn paviBéna duo popés aplotepdotpoPa. To KAtw
AKpPO €xel hON neplotpaei 45° eni ta ektos yia v e4p-
Bpwon s pnpiaias kepadhs. Auth n Béon xanapwvel 1o
Aayovowoltn pu Kal eNITpénel TNy eNapkn tonoBétnon -
vos aykiotpou tinou AMIS® Charnley. H kotdin eféyxe-
Tal Kal NPOETOIUALETal YIa TOV ENOPEVO XEIPOUPYIKO XPO-
vo. E§wtepikn otpogn tou pnpiaiou katd 45° eEaopanicel
v eniBedpnon s kotdAns. Eva kuptd dykiotpo tinou
Hohmann tonoBeteital ndvw anoé 1o npdaobio xeifos s Ko-
WANS yIa va anopakpuvel tov npdobio Yu Ue Npocoxn Kal
va ano@euxBei 1ATpNoN Twv JaNaK®Y 10TV TS MEPIOXNS.
YN OUVEXEID, nMpaypatonolgital n diedpuvon tou pueloU
(reaming). H kotuniaia npéBeon tonobeteital oe dGous tous
aoBeveis und akuvookomnikd €Agyxo Kal T0 PAKOS TwV OKe-
AV ekupdtal dieyxelpnuKkd Pe akTvoypapia nou npaypa-
TONOIEital apéows PETE tnv avdtagn tou 1oxiou (Eikéva 3).
H kotwnigia npdBeon epapudletal Ye tn xpnon XeIpokivn-
TOU KUPTOU €100MKEQ, O OMOIOS PEICVEI TNV MIECN OTO NEPI-
PePIKO GKPO NS Touns. Metd tnv epappoyh tns kotuAiai-
as NpdéBeons, anopakpUvovtal 1d 0oTEGPUTA TS KOTUANS.

MNa v npoongnaon tou KevipikoU pnpiaiou, tnv Npo-

NapaoKeUN Tou Kal tnv tonoBétnon s npdBeons, npoa-
naiteital €€w otpo@h Kal éktacn autou. To unpiaio otpé-
QETal NPOS 1a €€w Pe npoontkn va diataBouv ol npoopU-
o€l TV panakdv 10tv. H €Agn tou okénous xanapvel.
H €€w otpopn dieukoAUveTal ouxvd pe Ty eNaPpd Kauyn
Kal oTpoPn Tou yovatos PeTd tn xaddpwon tns €éAgns. tn
OUVEXEIQ, TO 10XI0 PEPETAI OE EKTAON KAl MPOOAywyh Yia tnv
gukondteEPN NPoogyyion tou SiatunBévios auxéva. To opBo-
naidikd panéd épxetal oe avapponn B¢on Trendelenburg
(epdoov toUTo Bev éxel NON yivel and npiv), NPOKEIPEvVOU
va augnBei n éktaon. Kuptd dykiotpo tonobeteital oto é0w
xeifos tou calcar kal éva dAno napdpolo oty 6w enipd-
vela tou peidova tpoxavinpa (Eikéva 4). Xpeialetal 161aite-
pn NPoooxn otnv eEao@Anion enapkous 6w OTPOPAS ToU
KevipIkoU Unplaiou, WOoTe va ano@euxBei n paiBh tonobé-
on tou otenéxous. Moénis dlaopanioBel enapkns aunos
pe tn xphon 61a0TtoNéwV Kal MPOETOIUAOTES TO KEVIPIKS THNA-
pa Tou pnpiaiou, ta Gykiotpa anopakpuvovtal Kal 1o 00td
enavatonoBeteital oe nANpPN €ktaon.

Me €A€n tou 1paneiol kal eRaPPd £0w OTPOPH TOU OKE-
Aous, 10 10xio avatdooetal. Ytn ouvéxela, 6An n €éAEn xa-
Aapwvel. MPooeKTKA aKuvookonnon, oto onpeio autd, Ba
gyyunBei tnv endpkeia tou aulou npiv SexBei tnv NpoOe-
on, kaBws kar tn Béon oto oUvoAd ts. Metd tov €neyxo,
10 Ioxio e€apBpdvetal pe €AEN kal €Ew otpopn. To okéNos
enavagépetal oe nAnpn 6w atpon. To 10xio avatonoBe-
teftal og unepéktaon Kal npooaywyn. H npdBeon epapuéd-
Cetal otnv teAikn s B6éon. Ta Aykiotpa anopakpuvovtal, 1o
okénos enavatonoBeteital otnv nponyoUupevn Béon Kal 1o
Ioxio avatdooetal. H tefikh akuvookonikn gikéva anaitei-
Tal yla TV EKTiuNon ts akpiBous tonoBétnons twv npobé-
oswv. EniBeBaicvetal €€ dAdou n otaBepdTnTa TOU IoXioU.

To 1palpa eféyxetal yia To evOEXOUEVO alpoppayias Kal
10 pdupata oto Npéabio kal €Ew xeifos tou Buidkou oup-
pdntovtal pad. Av kpiBei okénipo, n cuppapn tou Buna-
kou ofokAnpdvetal ye enindéov pappata. H nAateid ne-
pItovia ouykneletal pe ouvexdueva pAPpata evad akonou-
Bei ouppaen unodopiou kal Gépuatos (Eikdva 5).

O1 aoBeveis enitpénetal va poptioouv To OkEADS O€ ave-
Kt enineda, eNAXIOTES WPES Yetd tnv enépacn Kail epdoov
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Eikéva 4. lMpoctoiuaoia pnpiaiou. O xeipoupyds otéketal binAa oto pnpo tou acBevous
Kai eniteivel v npooaywyn autod, Le tov SIKO tou unpd va niélel 1o okEos.

Oev uQiotavtal NEPIOPIoUOI MoU va to anayopeyouyv. H Bd-
dion pe tn BonBeia Baktnpidy, YNactouvioU h NePINATNTA-
pa, e€aptdtal and v Ikavotnta tou idlou tou acBevous,
€V ol puaolkoBepaneutés BonBouv yia v eEoIKeiwon pE
tn Badion kal tn xphon okanas otn SIdpKela ths voonAeias.

Akuvoypapies Aekavns-ioxiwv, o€ npofonés npoobio-
nioBia kar nAdyia, AapPdavovtar tnv NPWIN PETEYXEIPNTKA
nuépa, ous 6 €fOouades kal yetd and éva €1os. Lin ou-
véxela, AapBdavovtal kdbe 2 éin. H npooBoniobia aktuvo-
ypaoia s Aekdvns ous 6 €Boouddes xpnaolpeUel yid TNy
ektipnon wns 6éons tns kotuAiaias NpdBeans Kal Tou Ph-
Kous twv okeAwv. H pétpnon tou Pnkous twv okeAmY
Npaypatonoleital ge N PETPNON NS KAtakopU@ou nou
ouvbéel tn otayova dakpUoU PE €va OUYKEKPIUEVO ON-
pefo-opdoNPo Nou avuotoixel otov eAGoo0OVA TPOXaviNn-
pa duew. H dilapopd avapeoa ots SUO KATAKOPUPES a-
VUGTOIXEl PE Th 1apOopd PAKOUS Twv okeAdv.® H anokAl-
on tou kuneAdiou ekupdtal Ye tn JEIPNON TNS ywvias nou
oxnpatietal and tn otaydéva dakpuou Kal tn péylotn Oi-
dpetpo s €NAsiPns Nou avunpoowneUel To Xeifos s
kotuAiaias npoBeons.

Katd wn didpkeia tns enéuPacns avaypdgovtal n Sidp-
KEIO XEIPOUPYEIOU, N anAEIa OE aiya Kal To PAKOS s To-
phs, evid ol NANpo@opies autés unopouv va avakinBouv
apydtepa anod n Baon dedopévwv. H didpkeia voonei-
as NapPdvetal and v kdpta voondeias tou aobevous. E-
€apBpnpata nou anaitovy IaTpIkh napépBacn avaypdo-
vial otn Baon dedopévav, dnws nions O TUXOV PETEYXE-
PNTKES €NINAOKES.

AMOTEAEXMATA

And tov Alyouoto 2011 éws tov Mdio 2013, 165 aobe-
vels avupetwniotnkay pe v texvikh AMIS. Evéeitels yia onli-
kA apBponAactkn 1oxiou htav n 1I6lonabns ooteoapBpitda
oe 111 nepINTWOEIS, N OOTEOVEKPWON O€ 34, N PETATPAUPA-
ukn apBpiuda oe 10 A n peupatosidns apbpiuda oe 10. O
Héoos 6pos nAikias twv aocBevv htav 68 én (eUpos 48-77
ét). Na us npwtes 100 NepINtOEIS aoBevdV, ws KPIthpia
anokAeiopoU BewpnBnkav ol mponyoupeves enePPAcEls I-
oxiou, o bgikins pddas owuatos >35 Kal oI CUYYEVEIS avw-
panies tou 1oxiou. MNa us nepintwoels 101 - 165, 1o pévo Kpl-
plo anokngiopou Atav 1o uywnnod e6apBpnua Tou Ioxiou.

Ma us 50 NPWTEs NEPINIWOEIS, N éon OIAPKEID XEIPOUP-
yeiou Atav 118 nNentd (eUpos 78-142 Aentd) kal n péon a-
nwAeia aipatos 550mL. O péoos xpdvos NApapIovAS OTo VO-
ookopeio ntav 4,2 pépes. AKUvVOOKOMIKO Pnxavnpa xpnol-
ponoIMBnkKe Katd t SIAPKEIa ToU reaming, TG00 OtV KOTU-
An 600 Kal OTo PNPEIaio, eV O PECOS XPOVOS AKTIVOOKOMN-
ons htav 35 Seutepdnenta. AvapépBnkav 6 XEIPOUPYIKES -
ninAokés nou nepiendpBavav 1 nepinpooBeuxkd KAtaypuad 1o
onofo avupetwniotnke pe oUppa, 1 npwipo €€dpBpnpa e-
Eaitias s unepPonikns npdobias andkAions tns kowaAiai-
as NpdéBeons 1o onoio avupetwniotnke Pe kAot avatatn,
2 nepINtaoels didtpnons tou NuBpéva tns kotiAns ous o-
nofes TonoBetnBNKav AUTOPOOXEUUATA Kal OTNPIKTKGS 6a-
ktunios Muller, evid 2 nepintoels veupoanpatias tou €Ew
unpodeppatkoU VEUPOU anokataotdonkav autduata os 2
Kal 3 phves avtiotoixa. Ynhp&av 2 NepINIioEIs JETEYXEIPNTI-
KAs avicookenias tns tagns twv 0,4ek. kal 0,6eK. avtiotoIxa.
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Eikéva 5. XUykdeion tpauuaros. H anovelpwon tns nAateids nepitovias ouppdntetal Ue OUVEXGUEVO pauua,
rpoogxovias va nv eykNwBIotel 1o unpobepuatiké veupo.

MNa us nepintoels 51-100, n yéon OIGPKEIA XEIPOUPYEI-
ou ntav 91 Aentd (eUpos 68-130 Aentd) Kal n péon eku-
popevn anwnela aipatos 461mL. H péon didpkeia voon-
Aeias Atav 3,8 nuépes. AKUVOOKOMIKO UNXAVNUA XPNOIHO-
nolnBnke pévo katd tn SIAPKEID TOU reaming otny KotU-
An kal o péoos xpdvos akuvookonnons htav 20 eutepo-
Aenta. Ynhp&av 3 xelpoupyikés eninfokés nou neplendu-
Bavav 1 veupoanpatia tou 6w unpodeppuatikol veupou
n onoia anokataotdbnke autdpata evios 2 pnvav, 1 eni-
noAns depPATIKA VEKPWON MOU AVUPETWNIOTNKE oUVINPN-
ukd kal 1 pepikh anéonaon tou pei(ova 1poxavinpa nou
avupeIwniotnke opoiws cuvinpnukd. MNapatnphBnke 1 ne-
pintwon avicookenias tns tagns twv 0,5ek.

Ma us nepintoels 101-165, n yéon diIGpKEIa XEIPOUPYEi-
ou Atav 77 Aentd (eupos 65-99 Aentd) kal n yéon anwAeia
aipatos 354mL. O péoos xpdvos voonneias htav 3,6 NpEPES.
AKTVOOKOMIKG pnxdvnpa XxpnolponolinBnke katd i didpkeia
TOU reaming otnv KotdAn pdvo, evid 0 PECOS XpOVOS AKTUVO-
okénnons htav 14 deutepdienta. Aev unnp&av eninfokeEs.

H péon ywvia anaywyns ntav 42° (eUpos 34-54°). H pé-
on npéoBia anéknion (anteversion) htav 19,4° pe eUpos
and 0° éws 30°. Av kal pepikoi aoBeveis avépepav alpw-
bies yUpw anod v toun apéows petd v enéppaon, ou-
Oeis enéotpeye pe evoxANOEIS N CUPNTMPATA NOU VA OXET-
Covtai pe buonetoupyia tou €§w pnpodeppatikou velpou.

LYZHTHZH

Ye auth tn peAétn, avagépape td NPOKATAPKUKE ano-
tenéopata and v epappoyn s texvikns AMIS, o€ nepli-
nwoels onikns apBponAactknis Ioxiou. H npdoBia THA é-
XEl XapaKNpIotel ws eAdxiota enepfaukn enéuBaon nou
tautéxpova diapuidooel tous Yues. O dNPOCIEUOEIS EMNIKE-
VIPWVOVTal KUPiws ota uynAd noooaotd SIEYXEIPNTIKWDVY Kal
PETEYXEIPNTKDV EMNAOKDY, otov aunpévo Kivouvo petdy-
yIons aipatos kal ota agiofnticiya KAIVIKG ts opéAn.”

Ta kupIGTEPa NAEOVEKTAPIATA AUTAS TNS TEXVIKAS Efval: PEl-
WUEVOS XpOVos voonneias, cUVIOPOTEPN anokatdotaon, el
wpévos kivbuvos eEapBpnpuatos, aueon Peteyxelpnukn dia-
TNPNON TOU PUIKOU TOVOU, PEIWPEVOS PETEYXEIPNTIKOS NOVOS,

HIKpOTEPN anAEIa afuatos, ypnyopotepn ENICTPOPH OUS Ka-
Bnpepivés Spaatnpidtntes kal eNGTtwon SUCHOPPWY OUAMDV.

To pelovéKTnpa auths s Npoonénaaons eival 1o yeyovos
ou anarteitar €161k6 opBonaldikéd tpanéd yia énén. Mba-
vés enndokés nepidapBavouy ta dieyxeipnukd katdypa-
10 pnplafou Kal nodokvnuikns, T onofd pnopouv va a-
no@euxBoUvV PE TOUS NPOCEKTIKOUS XEIPIOHOUS ToU KPOU.
Y& nepintwon Katdypatos oto pnpiaio, n toph Pnopei va
enektaBel NepIPEPIKA NPOS Ta KATW Kal KAtd PAKOS NS
npooBias-£§w enipaveias 1ou unpou, e €icodo avépe-
oa og 0pB6 pnpiaio kal €Ew NAaty pu. Auth n enéktaon
NPOoPEPEl eEQIPETKAN OMTUKA otn IApuon ToU pnpiaiou
yia tnv epappoyn nepideons pe oUpua h dAAn enépBaon.
Y€ naxyoapkous h pumbdels aoBevins, dnou n npoonéna-
on tou Pnpiaiou kaBiotatal duoxephs, n aunon tou Pn-
KOUS TNS TOUNS MAPEXElI OTOV XEIPOUPYO TV anaitoUpevn
onukh nou xpeldetal.

MoAudpiBuor cuyypapels Exouv Katd KaipoUs avapepbei os
diGdpopa anotenéopata and v epappoyn s Texvikns, Be-
WPWVIAS TNV Ws avektipuntn npoonénaon yia THA kai npoo-
dokmvtas BeAtiwon s peteyxeipnTukns €kBaons. O OXETKOS
katédnoyos e us ONUOCIEUPEVES UENETES EUMEPIEXETAl OTOV
napakeipevo Mivaka, pe us S1apopes petaBintés nou ennpe-
alouv v ékBaon, 6nws Nepypagovtal os kGBe penm.*

H onioBia npoonénaon napapével dnpo@iAns yia v
odikn apBponAacukh. Ta nAgovektnpata auths nepiiap-
Bavouv tnv e€oikeiwon Tou XEIPOUPYOU, TNV ENAPKN ano-
k&dAuwn tou pnplaiou Kal tn dilapUAagn twv Yéoou Kal pi-
KpoU yfoutaiwv puwv. Qotdéoo, n upnih cuxvotnta oni-
oBiwv eCapBpnudtwy éxel kataypagei and noAnous ouy-
ypaoeis. H ugnAn auth ocuxvotnta éxel anodobei otn d1d-
vol€n tou onioBiou BuAdkou kal otn AavBaopévn tonobé-
on tns kotAiaias npéBeons. > * '

O1 eCwtepikés npoonendoels nepidapBdvouv tnv ana-
paitntn anéonaon t1ouAdxIoToV eves TUAPATOS TwV PECOU
Kal JikpoU yAoutaiwy pudv and tov peiova tpoxavinpa.
Me autév tov Tpono, PEIDVETAl 0TO EAAXIOTO TO EVOEXOE-
vo eCapBpnpatos nou kupaivetal and 0% €ws 2%, evd
ot BIBAIoypagia kupaivetar yipw and 1 0,55%.>'%%° Q-
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010600, N CUXVOTNTA PETEYXEIPNTKNS XWAGTNTAS avapEpe-
a1 0€ N0000Td 4% £ws 20,4% twv aobsviv kal anodide-
tal otn S1aToun ToU TéVOoVTd TV anaywywy N otov Tpau-
HaTiopd tou Avw yAoutiaiou veupou. ' !

O Matta kal ouvepydtes' enionuaivouv 6t 10 KUPIo
nAgovéktnpa s Npdobias npoconénaons gival o yeyovos
nws Npaypatonoleital Xxwpis anoondaoels pumy and i Ae-
k&vn h 1o pnpiaio. Ynootnpilouv enions 6t ta onicBia a-
vatopikd otoixeia, ta onoia aneleuBepvovtal ous onicbi-
€s npoonendoels kal eival unevBuva yia aotdBela, napapé-
VOUuV aképala, napéxovias Bewpnukd dpeon otabepdtnta
oto 10xio kal npoAapfBdvovtas v avdykn XEIPIoP®Y yia
v anouyn e€apBpnpatos. EninAéov, unoypapuidouv to
pdno tou peydnou yAoutaiou Kal tou teivovia tnv nAateia
nepitovia, ws anaywyous kal ctaBeponointés s Aekdvns.
O1 &Uo autoi pues katannyouv otnv niateia nepitovia/Aa-
yovokvnpliaia taivia, n onoia tous cuvoéel, oxnpati(ovias
éva 1oxup6 “6éAta” yupw and tnv neploxn tou Ioxiou. H
npootacia tou “&eAtoeidous” Tou Ioxiou Kal Twv anayw-
YV YNOPE va CUVEICPEPET TNV ANOPUYH €NIMAOKDOV NOU
ouvdéovtal e TN OIATOPN AUTWMV TWV AVATOPIKWDV OTOIXEI-
wv. Ano v aAAn pepid, n texvikh AMIS enitpénel tn ow-
ot tonoBétnon wns kowAiaias NpéBeons Kkal TNV Anoka-
1éotacn tou PAKOUS Twv OKEADV.

Onws éxouv unoSei€el ol Matta kal ouvepydtes'', n te-
XVIKA auth €xel noAudpiBua NAEOVEKTATA, CUYKPITIKA PE
anAes eAdxiota enepPatikés texvikeés yia THA. AvtiBeta pe
0,u cupPaivel o€ TexviKEs pIkphs Tophs, N AMIS pnopei va
npaypatonoinbei oe kaBs aoBevn, xwpis Sidikpion avapo-
PIKA HE TS OWHATIKES oUVABEIes.”>** H npdoBia npoonéna-
on nieovektel e€aANou o€ aobeveis pe appotepdnieupn
v600.”* H tonoBétnon tou acBevous og Untia Béon enitpé-
nel Bpaxu xpdvo avaiobnaoias, eEoudetepvovias T avd-
ykn avatonoBétnons tou otn SIPKEIa TOU XEIpOUpPYEiou.

LYMMEPALMATA

H texvikh AMIS yia tv odikh apBponAactkh ioxiou €-
xel yivel dSnpo@inns ta tedeutaia xpovia. H xpnhon opBo-
naidikoU tpanediou enitpénel Ty tonobénon twv Npobé-
OEWV OE MNPAYPATKO XpOVO und akuvookomnikéd éAgyxo. To
panéq dieukonuvel v enéuPaon yiat BonBa otnv ava-
tonoBémon tou aoBevous. Onws 10xUel Pe TS ANAES Texvi-
KEs, €101 kI €6 N eMIGe€IdGTNTA KAl N EPNEIPIA TOU XEIPOUP-
you &ival ol KUpIES Kal PAcIkESs NPoUnoBEéoels Mou eyyum-
Vial pla enituxn ékpaon.
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Motion Graph Deviation Index (MGDI):
An index that enhances objectivity in clinical
motion graph analysis
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ABSTRACT

3D Clinical Motion Analysis collected data are presented
with graphs. These graphs contain the collected data
from the patient together with the normal subjects’ data.
The normal subjects’ data are used for the evaluation of
the deviations that the patient’s data exhibits from the
respective normal values. A large number of graphs are
used for the evaluation of the body segments and the
joints that participate in the motion for the three planes
(sagittal, frontal & transverse). The need to summarize the
overall condition of the patient has driven various efforts
to quantify the deviation from normal values by calculat-
ing deviation indices. The Gait & Motion Analysis Center
of ELEPAP has developed and applied, for several years, a
specially constructed index for the quantification of the
deviation that is recorded in motion graphs which was
named Motion Graph Deviation Index (MGDI). The index
transforms the deviation of motion graphs from degrees to
units of Normal Standard Deviations (NSD). The theoretical
background that the construction of the index is based and
the calculation steps needed, are presented in detail. Also
the documentation of the validity assessment of the index
for Gait Analysis and Upper Limb analysis are presented.
Finally the advantages of the MGDI in comparison to other
indices that are used in the literature together with the
limitations that must be taken into account when the
indices are used are also presented.

Correspondence to:
Dimitrios Pasparakis
Karaiskaki 16, 16673 Voula

INTRODUCTION

3D Clinical Motion Analysis is based on the quantifica-
tion and evaluation of deviations from normal values. The
collected motion data are presented in graphs that contain
the subject’s motion values together with their respective
normal graphs. Normal Graph values are defined from the
range of values located plus or minus one Standard Devia-
tion around the normal subjects’ mean of the parameter
analyzed. Thus, a motion is considered Normal if all values
of the subject fall inside this normal range.

Clinical motion analysis uses a large number of graphs
to describe the motion analyzed. The need to summarize
the overall condition of the patient analyzed, lead to vari-
ous attempts to measure the deviation from normal by
calculating deviation indices."****

Our lab has been developing and applying a custom
index for assessing these deviations for a number of years.
This index has been included as an essential gait analysis
evaluation tool in our laboratory. The tool was introduced
in 2007 as Gait Graph Deviation Index.® Over the years it
has been tested and has proved its clinical applicability.

Recently we expanded our lab’s clinical applications by
including the ELEPAP Upper Limb Motion Analysis Proto-
col.” The application of these indices, that were previously
developed for gait analysis, in the upper limb analysis was
found to be even more useful.® Thus the Gait Graph Devia-
tion Index was renamed to Motion Graph Deviation Index
(MGDI) to reflect appropriately the range of applications
of the tool.

The aim of this article is to present in detail, information
about the theoretical background implemented in the
MGDI, to present in detail the calculation procedures and
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Figure 1. Right (blue) & Left (red) curve deviation is defined as the
distance of the respective motion curve from the mean curve of
the normal subjects.

finally to present the results of the properties assessment
and the limitations of the index.

METHODS
Theoretical background

Motion Graph Deviation has been defined as the ob-
served difference (distance) between the subject’s curves
and the normal subjects’ mean value curve. An example
is illustrated in Figure 1. The Gait Analysis right side (blue)
and left side (red) graph curves of the measured subject are
compared with normal subject group mean curve (green).

Clinical Gait Analysis is based on the comparison of
these three curves at each moment of the gait cycle. In
Figure 1, for example, the vertical axis shows the motion
parameter (knee angle in degrees) and the horizontal axis
shows time as percentage of the gait cycle. The increased
deviation (distance) of the right and left curves of the
subject from the normal mean curve is the main criterion
for the clinical documentation of pathological motion for
the parameter analyzed.

However, as shown in Figure 2, if deviation from the
normal mean curve falls within the normal subjects’ Stan-
dard Deviation, the patient’s deviation is considered non
pathological or within the normal range. Contrary, devia-
tions larger than one NSD, are interpreted increasingly
pathological.

A very important clinical consideration is the fact that at
each instance of the motion analyzed, a different value of
NSD exists around the normal subjects’ mean curve values.
This fact indicates that normal range in a motion graph
fluctuates throughout the gait cycle as shown in Figure 3.

Figure 2. Sagittal plane knee motion gait analysis graph. Deviations
within the limits of one Normal Standard Deviation from the mean
normal curve are considered within normal range. Any further increase
of deviation is considered increasingly pathological.
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Figure 3. Normal subjects’ sagittal plane hip motion gait graph.
At each instance of the gait cycle, a different value of Standard
Deviation exists around the normal subjects’ mean curve. The instance
at 18% of the gait cycle shows a Standard Deviation almost half
of that shown at the 56% of the gait cycle as can be observed by
comparing the two red lines shown above.

In the above normal subjects’ gait graph, the two red
lines around the mean normal curve are of significantly
different length. The second is almost double the size of
the first. Both lines are showing the normal range which is
defined by one standard deviation at the specific instance
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of the gait cycle. It is obvious that this range can fluctuate
significantly throughout the gait cycle.

The following example illustrates the importance of the
above consideration.

23 m Deviation
@ Normal SD

1 2 3

Figure 4. a) Red bars - Example values of patients’ curves instant
deviation from normal subjects' mean curve in degrees for three
consecutive instances of the motion. b) Green bars - Example
values of normal subjects’ standard deviation for each of the three
consecutive instances.

In Figure 4 example, at the first instance of the gait
cycle, deviation of the subject curve from the normal mean
curve value is 20 degrees. At the same instance the NSD
is 5 degrees.

This means that the value of the patient’s curve is lo-
cated in a distance equal to 4 NSDs from the Mean Normal
Subjects’ curve because: deviation of 20 degrees/5 degrees
NSD = 4.

A deviation value of four times the NSD is clinically
evaluated as severe, since it is known from statistics that
within three NSDs the 99% of the normal population is
contained. Thus the patient’s deviation is exceeding by far
the expected range of normal movement.

At the second instance of the gait cycle, deviation is again
20 degrees and at that instance the NSD is 10 degrees.

This means that the value of the patient’s curve is located
in a distance equal to 2 NSDs from the Mean Normal Sub-
jects’ curve because: deviation of 20 degrees/10 degrees
NSD = 2 NSDs.

A deviation value of two times the NSD may be clinically
evaluated as moderate.

Finally at the third instance of the gait cycle, deviation
is again 20 degrees and at that instance the NSD is 15
degrees, which means that patients deviation is equal to
1.33 NSDs (20/15=1.33).

A deviation value of 1.33 times the NSD may be clini-
cally evaluated as mild.

In the above example, it was illustrated that equal devia-
tion values may reflect different interpretations in clinical
severity, depending on the respective values of NSD. Thus
the above described procedure of the ratio calculation
generates the required clinical measure for more accurate
evaluation. This ratio is very useful to clinicians because
they are concerned more about the severity of a devia-
tion from normal rather than an absolute deviation value.

This ratio for the clinical evaluation of the deviation

observed in the motion analysis graphs is an innovation
that the MGDl is bringing in Clinical Gait Analysis and may
be applied in any other Clinical Motion Analysis protocol.

MGDI is a measure that summarizes all the observed
instant deviations in a motion analysis graph in a single
number using as units of measurement the NSD.

The methodologies that have been developed and
reported in the literature for calculating corresponding
indexes do not take into account the significance of the
above concept.

The normalization of deviations in NSD units is the
innovation of MGDI in the clinical evaluation of motion
analysis graphs. Thus, MGDi can be used in clinical gait
analysis and any other motion analysis protocol as well.

Measuring MGDI in NSD units is the strongest advantage
of this index in comparison to other published indexes, since
the clinical personnel are very familiar with NSD properties.

For the implementation of the index, a series of calcula-
tion steps are required.

MGDI CALCULATION STEPS

The calculation steps needed to create the MGDI are
explained in the following section.

The procedures for the calculation of the MGDI will
be demonstrated using a Gait Analysis example which is
considered as more complex, since the Gait Graph con-
tains data from both Left and Right side of the subject.
The calculation steps of MGDI are the same each side. In
Gait Analysis, the calculations result in the calculation of
two indices, the R MGDI for the right side curve and the
L MGDI for the left side curve respectively.

Step 1: Calculation of the Instant Motion Graph
Deviation IMGDy(t)

The first step demands the calculation of all the IMGDy(t)
of the gait cycle for the Right and Left limb of the Gait
Analysis Graph.

Instant Motion Graph Deviation in Y axis IMGDy(t)
numerical values derive from the subtraction of the mea-
sured subjects’ Y values from the respective mean Normal
Subjects’ Y values at each moment of the gait cycle (t).

Two series of values that define the Right and Left limb
curves must be calculated for the Right and Left limb gait
curves.

(Right) R IMGDy(t) = R y(t)- Normal y(t)

(Left) LIMGDy(t) = L y(t)- Normal y(t)

t=1to 100% of the gait cycle

Note: Positive IMGDy+(t) and Negative IMGDy-(t) values.

The values of the IMGDIy(t) may be positive or negative.
Their sign indicates the direction of the deviation which
depends on whether the patient’s values are higher or
lower than the normal subjects’ mean values. Positive
values are recorded if the patient’s values are higher and
negative if the patient’s values are lower.

If, for example, all sagittal plane knee IMGDy(t) values
throughout the gait cycle are positive (+), then the subject’s
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knee is moving in a more flexed position than the Normal
Subjects’ mean at all instances. If some of the values are
negative (-) then the subject’s knee is moving in a less
flexed or more extended position than normal at these
instances of the gait cycle.

Step 2: Calculation of the Instant Motion Graph
Deviation Index IMGDI(t)

The next step is to proceed in the calculation of the
Instant Motion Graph Deviation Index IMGDI(t) for the
Right and Left limb gait curves.

The formulas to calculate the IMGDI(t) are:

(Right) Instant Motion Graph Deviation Index
R IMGDI(t) = R IMGDy(t) / Normal SD(t)

(Left) Instant Motion Graph Deviation Index
L IMGDI(t) = L IMGDy(t) / Normal SD(t)

t=1 to 100% of the gait cycle

This calculation transforms each IMGDy(t) value of the
gait graph into NSD units. This procedure normalizes the
degrees of each absolute deviation value to NSDs. These
values are the building blocks of the MGDI.

Note: Positive IMGDI+(t) and Negative IMGDI-(t) values.

The sign of each IMGDI (t) value can be positive or nega-
tive carrying the sign of the IMGDy(t) that was derived.

Step 3: Calculating the Weighted Instant Motion
Graph Deviation Index WIMGDI(t)

Each IMGDI(t), has a partial contribution to the overall
observed deviation on a gait graph.

Having normalized the instant deviation in units of NSDs,
the next step is to calculate for the overall Motion Graph
Deviation. The contribution of each IMGDI(t) to the total
deviation observed in the gait graph curve can be calcu-
lated by applying a weight factor to each instance value.

Weight Factor calculation

The weight factor to be applied depends on the sam-
pling frequency used to create the gait curves and can be
calculated from the following formula:
Weight Factor = 1/number of graph points

For example in a graph of a gait cycle that uses 50
points for the plot (i.e. one point every 2% of the gait
cycle) the calculated weight factor is 1/50=0.02. If the
graph is plotted using 100 points then the weight factor
is 1/100=0.01 etc.

After multiplying each IMGDI(t) with the weight factor
we end up with the Weighted IMGDI(t) values (WIMGDI(t)).

Again, the series of values are calculated for the Right
and Left limb gait curves.
(Right) Weighted IMGDI(t) R WIMGDI(t) = R IMGDI(t) *
Weight Factor
(Left) Weighted IMGDI(t) L WIMGDI(t) = L IMGDI(t) *
Weight Factor
t=1 to 100% of the gait cycle

Note: Positive WIMGDI+(t) and Negative WIMGDI-(t)
values.

E.EX.O.T, Volume 67, Issue 2, 2015

As explained above, the sign of the IMGDI(t) series of
values can be positive or negative, the resulted WIMGDI(t)
values are also carrying the sign of the IMGDI(t) thus being
positive or negative

Step 4: Calculating the MGDI+ and MGDI-
Summing separately all negative (WIMGDI-(t)) and all
positive (WIMGDI+(t)) values, the Gait Graph Negative
Deviation Index (MGDI-) and Gait Graph Positive Deviation
Index (MGDI+) are created.
(Right) R MGDI- = sum(R WIMGDI-(t)) R MGDI+ = sum(R
WIMGDI+(t))
(Left) L MGDI- = sum(L WIMGDI-(t)) L MGDI+ = sum(L
WIMGDI+(t))
t=1 to 100% of the gait cycle
Note: The MGDI + and MGDI - values may be reported
to document the amount of the deviation that is located
above and the amount of the deviation that is located
bellow the normal mean curve.

Step 5: Calculating the MGDItot or MGDI

The final step is to combine the absolute values of the
two sub-indices to create the Motion Graph Deviation
Index total MGDItot
(Right) R MGDItot = ABS(R MGDI-) + ABS(R MGDI+)
(Left) L MGDItot = ABS(L MGDI-) + ABS(L MGDI+)

MGDlItot or MGDI number represents in a single value
the overall deviation observed in the gait graph curve of
a patient from the Normal Mean curve, expressed in units
of NSDs by taking in account all instances of deviations.
This step concludes the procedure of the MGDI calculation.

The presentation of the MGDI values on the top left
corner of the motion analysis graph (Figure 5) enhances
the objectivity in the analysis since it allows the direct
guantitative comparison and assessment of the overall
observed deviation of the patient’s curves.

Also the presentation of the Positive and Negative
component values on the top right side of the graphs in
brackets (Figure 5) documents the distribution of deviation
above and bellow the Normal Subject’s mean curve. This
information gives more details on the characteristics of
deviation summarized by that MGDI. These values discrimi-
nate deviations of equal MGDIs which can be derived from
different distributions of Negative and Positive deviations.

PROPERTIES ANALYSIS
Numerical Properties Assessment of the MGDI

500 MGDIs of the hip and knee gait graphs were used
for the assessment of the mathematical properties of the
indices. It was concluded by the analysis of the 500 MGDIs
of the hip and knee gait graphs that the indices consist
R-ldeals, and therefore Rings.” The numerical analysis
of MGDIs proved that the numerical representation of
deviation in units of dispersion consists a Ring algebraic
structure, so these two indices have all the properties of
a Ring set. This fact allows the use of MGDIs in statistical
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Figure 5. The presentation of the MGDI in the gait analysis graphs is located at the top-left corner of the respective graph. At the top
right side, the values of the Negative and Positive components of the deviation are presented.

analysis with parametric tests.
Clinical Comparability Property
Normalization of every instant deviation in NSDs provides
MGDI the Comparability which is a very significant property.
Comparability is the ability to directly compare the indices
of any motion graph. This is feasible because all indices
are reported in NSD units which are familiar and easy to
understand. To our knowledge, this option is not available
in any other index that has been developed until now.
This property also allows to average any combination of

graphs to quantify for example the deviation observed in
a plane (i.e. all the sagittal plane graphs), or a body level
(i.e. the Hip graphs of the sagittal, frontal and transverse
planes) or separately all the Left side graphs and the Right
side graphs to assess the distribution of the involvement
on both sides of the patient etc.

MGDI Face Validity Assessment
The face validity of the deviation indices (MGDI) for the
evaluation of the movement pathology of the patients,
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GMFCS |Param N Minimum | Maximum | Mean Std.
Deviation
I Height 50 98 183 143.7 16.9
Weight 50 13 82 40.0 14.3
Age 50 5 27 10.6 3.9
] Height 50 107 175 152.2 15.8
Weight 50 18 72 48.2 12.4
Age 50 /4 45 17.2 8.1
] Height 50 105 172 147.9 17.3
Weight 50 16 88 46.7 16.6
Age 50 6 43 16.2 7.6

Table 1. CP Patient Demographics.

was performed by assessing the correlation of the GMFCS'®
score values with the mean value of all the MGDIs of all
the Gait Analysis graphs of each patient. The mean value
of all the graphs was named Global Gait Graph Deviation
Index (Global GGDI) and is derived from the mean value of
the indices of all the graphs of the three planes of motion
(sagittal, frontal and transverse) and the pelvis, hip, knee
and ankle levels of both sides (Left and Right).

The data of 50 patients for each GMFCS levels |, Il &
Il (150 patients in total - Table 1) were used. A random
selection from the patients that have been assessed by Gait
Analysis in our laboratory was applied, from the group of
patients who have given their consent to use their data
for scientific research.

The results of the correlation assessment showed a sta-
tistical significant correlation (0.583, p <0.001) between
the Global GGDI and the GMFCS. This correlation supports
the validity of the use of MGDI for the assessment of move-
ment pathology of the patients, since an increased Global
GGDI relates to an increased GMFCS score.

OTHER APPLICATIONS

The use of MGDI in the Upper Limb Analysis has been
assessed recently by comparing 8 Diplegic CP patients with
8 Typically Developing Controls."' The upper Limb analysis
was conducted by analyzing four Reach to Grasp and
four Functional Tasks. The analysis resulted in a very large
data-set of graphs that were very complex to summarize.
For this reason, the use of the MDGI was employed and a
Global Upper Limb Deviation Index (GULDI) was created by
averaging all the MGDIs of all the graphs and all motions
measured. Again, the GULDI index showed significant
correlation with four different qualitative scoring systems
MACS (0.78, p <0.05), GMFCS (0.87, p <0.05), Dystonia
Fahn-Marsden (0.70, p <0.05), Modified Ashworth Scale
(0.71, p <0.05). These results accumulated more evidence
of the validity of the MGDI index to quantify pathology,

particularly for the Upper Limb analysis.

The concept of MGDI was also used for the creation of
another gait graph index that measures the inherent Asym-
metry contained in gait graphs.' This index summarizes
the observed difference between the Left and Right gait
analysis curves of the patient, normalized in NSDs. This
index was named Motion Graph Asymmetry Index (MGAI)
and may be reported together with the R MGDIs and the
L MGDIs in order to have a more conclusive quantification
of all the deviations observed on the Gait Analysis graphs.

In another application the MGDIs and the MGAI are
combined to form a new instrument the Asymmetry vs
Deviation plot which is used to simplify the pathology
evaluation of the gait graphs.”

DISCUSSION & CONCLUSIONS

The use of MGDI enhances clinical motion analysis. The
use of the index provides extra quantitative information
for accurate evaluation of the pathology observed in mo-
tion analysis graphs.

MGDI shares common ground with Gait Profile Score
(GPS).? Both indices are measuring subject’s deviation
from the Normal Subjects’ mean values. However, GPS
calculates the root mean square deviation of the right and
left subject’s curves from the normal mean curves mea-
sured in degrees. Therefore, it does not address the fact
that absolute deviation in degrees might be of different
pathological severity, depending on the degrees that SD
of Normal Subjects’ are showing at that specific instance.

MGDI is specially designed to address this issue by
dividing at each instance the observed deviation with the
Normal Subjects’ SD and transferring this information to
the final value of the MGDI.

The Global GGDI has common ground with the Gait
Deviation Index (GDI).” Both are summarizing in a single
value the global deviation observed in the gait graphs of
the patient analyzed.
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GDl is using a complex mathematical model which de-
rives a score of 100 to indicate a subject whose gait is at
least as close to the normal average as that of a randomly
selected normal individual. In other words, a GDI of 100
or higher indicates the absence of gait pathology. Every
10 points that the GDI falls below 100 corresponds one
standard deviation away from the Normal mean. So, for
example, GDI=75 means that the gait of subject is 2.5 SDs
away from the Normal mean.

On the other hand, the Global GGDI is expressing directly
the deviation in NSDs. So there is no need for conver-
sions. A Global GGDI of 2.5 means directly a deviation of
2.5 NSDs. The fact that Global GGDI is derived by simply
averaging all the previously calculated MGDIs, facilitates
locating sources of deviation. This is not possible when
using the GDI.

In conclusion, the use of the MGDI can enhance clinical
evaluation, adding new possibilities to the clinical analysis.
Due to its flexibility, it can be applied in various motion
analysis projects as well.

MGDI LIMITATIONS

MGDI is a summary value of the observed deviation in a
motion analysis graph. Thus, MGDI does not provide the
amount of information that the source graph contains.
Different curve forms may share the same value of MGDI.
Thus, caution must be taken to include the source graphs
in the analysis together with indices.

The Normal Subjects’ mean curve values and the respec-
tive Standard Deviation values are very important factors
for MGDI. These values are equally important to any of
the indices in the literature that assess the differences
from normal values. Careful selection of normal subjects’
characteristics and adequate number of subjects must be
used to establish reliable and representative normal values.

It is important to note that normal values vary among
laboratories, age groups etc. Caution must be taken when
comparing indices from different laboratories or when
comparing different populations.
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INTRODUCTION

Spondylolisthesis by definition means inadequate pos-
terior tension band. With aging, the intervertebral disc
between the slipped vertebra and the vertebra below
loses its integrity and fails to perform the anterior column
support. Surgical treatment for spondylolisthesis requires a
method that reconstructs the posterior tension band and
provides support in the anterior column (Suk et al., 1997).

Transforaminal lumbar interbody fusion (TLIF) technique,
as described by Harms (Harms and JG, 1998) represents a
method of interbody fusion through a unilateral approach.
It is combined with posterior instrumented fusion to offer
360° fusion and ipsilateral decompression. TLIF technique
restores adequately the lumbar lordosis and foraminal
height avoiding excessive dura or nerve root manipulation.
It has been used as surgical treatment in cases of low-grade
(grade I and Il) spondylolisthesis, degenerative disc disease
and recurrent disc herniation (Schwender et al., 2005).

Posterolateral minimal invasive approaches have been
used in the past for either microdiscectomy or posterolateral
fusion. Schwender et al. (Schwender et al., 2005) published
their results using the minimally invasive TLIF technique in
patients with various diagnosis. The purpose of this study
is to present the postoperative results of patients with
low-grade lumbar spondylolisthesis treated with minimally
invasive TLIF technique and to compare our results with
results of similar studies in the medical literature.

Study Design: Clinical study of patients treated for
low-grade spondylolisthesis with minimally invasive trans-
foraminal interbody fusion technique.

Objectives: To evaluate the results of the surgical treat-
ment of low-grade spondylolisthesis in the lumbar spine
using the minimally invasive tranforaminal interbody fu-
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sion technique.

Summary of background data: Various techniques have
been described for the lumbar fusion and decompression
of patients with grade | and Il lumbar spondylolisthesis.

Methods: During the years 2007-2010, 16 patients
(age 26-72y) with spondylolisthesis were operated us-
ing the minimally invasive TLIF procedure. Indication for
surgery was either radiculopathy or pseudoclaudication
resistant to non-operative treatment. The patients were
divided in two groups, group A (11 patients) with degen-
erative spondylolisthesis and group B (5 patients) with
isthmic spondylolisthesis. The two groups had similar (p
>0.05) characteristics (smoking, gender, Visual Analogue
Score (VAS), Oswestry Disability Index (ODI), percentage
of olisthesis) except age that was significantly higher (p
<0.001) in the degenerative group. The estimated blood
loss, operating time, hospital stay were monitored for
each patient. The reduction of olisthesis, fusion rate and
functional outcome evaluation were estimated in the
two-year follow-up examination.

Results: The level of olisthesis was at the L3-L4, L4-L5 or
L5-S1. Most of the patients had grade 1 spondylolisthesis
and only 3 had grade 2. The average preoperative olisthesis
was 16% (range 5-32%) and was reduced to 6% (range
1-15%) postoperatively, difference statistically significant
(p <0.001). The levels of fusion were one in 13 patients
and two in 3 patients. Fusion was completed within the 1
year after the surgery in all patients but one. The estimated
blood loss averaged 250ml, the mean operative time was
150 minutes and the average hospital stay was 1,9 days.
The Visual Anlogue Score and the Oswestry Disability Index
were significantly improved (p <0.001) postoperatively.
Complications included 1 case of screw malposition that
required screw reposition, 1 case of asymptomatic pseu-
doarthrosis and 1 case with nerve root apraxia.

When the two groups were compared, there was no
statistically significant (p >0.05) difference in blood loss,
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Table 1.
Patient’s characteristics of group A (degenerative
spondylolisthesis) and group B (isthmic spondylolisthesis).

Characteristics ?{?lg;s';“ G(rg;tp;)B p-value
Age 59 38 <0.001
Gender F6 M5 F3 M3 >0.05
Smoker 5 4 >0.05
Z;SQET?S’? 14.28+86 | 17.9+9.5 | >0.05
VAS (mean+SD) 8.2+0.9 8.3+1.0 >0.05
ODI (mean=SD) 56.9+5.0 57.6+8.0 >0.05

operating time, hospital stay, reduction of spondylolisthesis
and functional outcome tests (VAS, ODI).

Conclusions: Minimally invasive TLIF procedure is an
adequate technique for the treatment of low-grade spondy-
lolisthesis providing resolution of symptoms and fusion
completion with the advantages of minimally invasive
techniques. The aetiology of spondylolisthesis (degenera-
tive versus isthmic) did not affect the postoperative results.

Key words: TLIF, spondylolisthesis; minimally invasive

MATERIALS-METHODS

16 consecutive patients with low-grade lumbar spondy-
lolisthesis who were treated with minimally invasive TLIF
procedure were studied retrospectively. There were 10
women and 6 men with average age of 46 years (range
22-80) and average follow-up time 35 months (range 25-
48 months). Inclusion criteria were radiculopathy and/or
back pain, spondylolisthesis in the lumbar spine less than
50% and absence of previous lumbar surgery.

All patients had a preoperative radiographic examination
and magnetic tomography of the lumbar spine. Patients
were treated surgically when nonoperative methods (medi-
cation, physical therapy, epidural steroid injections, pars
steroid injection) did not succeed to provide relief for at
least six consecutive months. In patients with moderate or
severe disc degeneration of the cephalad or caudal level
to the olisthesis level (3 patients), a two-level fusion was
performed following a positive discogram study.

The patients were divided into groups according to the
type of spondylolisthesis. Eleven patients with degenerative
spondylolisthesis were included in Group A and 6 patients
with isthmic spondylolisthesis were included in group B.
Both groups had similar characteristics (p >0.05) regarding
gender, smoking habit, degree of spondylolisthesis, preop-
erative Visual Analog Scale (VAS) (Bodian et al., 2001) and
Oswestry Disability Index (ODI) (Little & MacDonald, 1994).

Table 2.

Comparison between group A (degenerative) and B
(isthmic) in blood loss, operative time, hospital stay and
improvement (difference between preoperative and last

follow-up) in spondylolisthesis, VAS and ODI.

Group A Group B :

(11 pts) (6pts) p-value
Blood loss (mean+SD) 264+115 225+110 >0.05
Operative time
(mean£SD) 148+21 153+19 >0.05
Hospital stay
(mean=SD) 2.0+£0.6 1.8+0.6 >0.05
% olisthesis
improvement 7.8+5.3 11.3+6.4 >0.05
(mean=SD)
VAS improvement 4941 1 P 005
(mean=SD)
ODI improvement 21475 18.9+6.0 005
(mean=SD)

Table 3.

Preoperative and postoperative percentage of olisthesis,
VAS and ODI in group A.

Preoperative Postoperative | p-value
va ol el 14.3:8.6 63:46 | <0.001
(mean+SD)

VAS (mean+SD) 8.2+0.9 3.4+1.0 <0.001
ODI (mean+SD) 56.945.0 35.4+7.4 <0.001
Table 4.

Preoperative and postoperative percentage of olisthesis,
VAS and ODI in group B.

Preoperative Postoperative | p-value
a0l Gl 17.959.6 6.6£4.5 <0.005
(mean+SD)

VAS (mean+SD) 8.3+1.0 3.8+0.8 <0.005
ODI (mean+SD) 57.6+8.0 38.7+6.1 <0.005

The only difference (p <0.001) was the age with average
59 years in group A and 38 years in group B (Table 1).

Operating time, amount of blood loss, duration of hos-
pital stay, complications, clinical outcomes’ rate, fusion rate
and radiological measurements were recorded. Follow-up
was performed at 3, 6 and 12 months, and every year
thereafter and included clinical and radiographic control.

Clinical outcomes were assessed using the Visual Ana-
log Scale and Oswestry Disability Index. Radiological as-
sessment was performed to evaluate the percentage of
spondylolisthesis using Taillard’s method (Taillard, 1969)
and bone fusion using Lenke’s criteria (Lenke et al., 1992)
for posterolateral fusion and interbody fusion.

Data were introduced and analysed using the SPSS
statistical program (SPSS 10.0; SPSS Inc, Chicago, IL).
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Table 5.
Results from literature (studies with follow-up more than a year) for patients with spondylolisthesis treated with MIS TLIF.
Number of . . Average | Average follow- | Mean blood loss

Paper patients Blagrosis age up (months) (ml)
Dhall et al, 2008 21 DDD Spondy 24 194
*Jang & Lee, 2005 23 DS 59 19 310
Kim et al, 2012 44 19DS, 25 1S 60
Pan et al, 2011 21 IS 47 17 435

101S, 30 DS, 32 Grade |, 8

Park and Foley, 2008 40 crael 56 35
Park et al, 2011 66 2315, 24 DS, 19 DDD 57 36
Parker et al, 2012 15 DS 51 24
*Peng et al, 2009 29 DS, DDD 54 24 150
Roben et al, 2011 169 19 DDD, 35 DS, 115 Stenosis 45 49 171
Schizas et al, 2009 18 161S,2 DDD 45 22 551
Schwender et al, 2005 49 26 DDD, 22Spondy, 1 Chance 23-80 22 240
Villvicencio et al, 2010 76 DDD, Spondy, Stenosis 55 37.5 163
*Wang et al, 2009 42 24 DS, 18 1S 48 26 303
Zairi et al, 2013 40 DDD or low grade spondy 48 24 170

*prospective study, DDD=degenerative disc disease, IS=isthmic spondylolisthesis, DS=degenerative spondylolisthesis
Spondy=spondylolisthesis, ASD= adjacent segment disease, Stenosis=lumbar canal stenosis, Grade= Meyerding grade of spondylolisthesis

The independent Mann-Whitney test was used for the
statistical analysis.

Surgical technique

With the patient in the prone position on a radiolucent
table, the pedicles of the vertebrae intended to be fused
were adequately visualized. A 2.5c¢m incision was centered
over the olisthetic level, 40-45mm lateral to midline, on
both sides. Using a K-wire to penetrate the fascia, serial
dilators were used to create muscle sparing surgical route
to the facet joint. An appropriate length 22 or 26mm
diameter tubular retractor with fiberoptic illumination
was secured over the facet joint and loupe or microscope
magnification was used for better visualization in all the
cases. Special bayonette instruments were utilized through-
out the procedure.

The pedicles screws (Legacy screw system, Medtronic
Sofamor Danek or Denali screw system, K2M) on both
sides were inserted under fluoroscopic control. On the
side with radiculopathy or worse radiculopathy than the
other side, a total facetectomy was performed. The excised
bone was morselised and saved to be used for interbody

fusion later. Part of the ligamentum flavum was excised
to gain access to the exiting and traversing nerve roots.
In isthmic cases, the pars area was cleaned from scar
tissue and grafted. In case of additional central stenosis
or subarticular stenosis on the contralateral side of facet
joint excision, like in degenerative cases, decompression
was carried out with obliquely directed curved kerrisons
entering from the working port and routing under the
lamina. Meticulous coagulation was performed to gain
access to the disc preserving the nerve root. An optimized
subtotal discectomy and preparation of the endplates
with curretes and distractors was then performed. After
the insertion of the first distractors intradiscally and 90°
rotation of the instrument most of the reduction was suc-
ceeded adding forces to the indirect reduction caused by
the prone position and soft tissue release. The distraction
was stabilized by provisionally tightening the screws on
the rod in the opposite side. The rest of discectomy and
endplate preparation for fusion was concluded and vari-
ous templates of the bullet-shaped implant were tested
for the appropriate size. Autograft from the facetectomy
and the decompression site was packed anteriorly in the
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Mean operative Mean hospital sta Mean Mean Complications other than
P ‘()min) (daps) y Levels fused % improvement in | improvement nonunion (number
Y leg VAS in ODI of patients)
Misplaced screw (1), cage
199 3 95 migration (1), transient L5
sensory loss (2)
150 91 6.7 25.6
98 4.2 39 ASD, DS 64%, IS 40%
190 100 5.7 36.3
100 5.7 39
ASD (2),
7 65 343 Infection (1)
3 3 21
lliac bone graft site
216 80 33 29 infection (2)
183 1 % 45 38 Misplaced screw (12), ASD(3),
infection (1)
340 6.1 4.2 22 Dural tear (1)
Misplaced screw (2)
140 19 >1 28 Radiculit is (2)
Misplaced screw (3),
223 3 100 4.2 misplaced graft (4), infection
(1), neuro deficit (5)
156 10 99 6.3 30.4
148 4.3 30

intervertebral space and then the appropriate smaller-sized
peek TLIF spacer (Capstone, Medtronic Sofamor Danek or
Aleutian, K2M ) with cancellous bone graft (Osteotech
Medtronic Sofamor Danek) was inserted as far anteriorly
as possible. More autograft and cancellous allograft was
pushed posteriorly and laterally to the spacer but always
not protruding from the posterior vertebral rim. On the
contralateral side, facet decortication was performed aim-
ing fusion. Allograft and Infuse bone graft (Mummaneni
et al., 2004) were packed within the formed with the burr
cavity of the facet joint in all cases.

The rods were tightened under compression of the
screws on both sides. Final inspection of the nerves was
conducted before tube’s removal. The fascia was closed
with 0 Vicryl and the skin was sutured with subcuticular
3-0 suture.

Rehabilitation

Postoperatively, patients were started on morphine
pump and were mobilized on the first postoperative day.
They were discharged on narcotic analgesic tablets. Only
rarely a lumbo softec was prescribed postoperatively to

be worn out of bed for additional comfort.

RESULTS

The estimated blood loss averaged 250+112ml, the
mean operative time was 150+20 minutes and the average
hospital stay was 1.9+0.6 days. The corresponding values
were during the initial surgeries higher and lowered with
time quickly as the learning curve of the procedure was
literally steep.

Separately for group A and B, the respective values are
shown in table 2.

Union

Based on clinical evaluation and plain x-rays assessment
(according to Lenke’s criteria (Lenke et al., 1992), all the
patients, except one (97%) had probable or definite fu-
sion (posterolateral and/or interbody) within the 1 year
after the surgery.

Reduction of spondylolisthesis
The average preoperative olisthesis was 16+9% and was
reduced to 6+4% in the last radiographic control post-



88

operatively, difference statistically significant (p <0.001).
The respective values for group A and B are shown in
Table 3 and 4.

The improvement in olisthesis between group A and B
was not statistically significant (Table 2).

CLINICAL OUTCOMES

All the patients reported improvement of their symptoms
within 3 months postoperatively and returned to work with
weight lift restrictions at 6 months and unrestricted at one
year postoperatively. They stopped taking regularly narcotic
analgesics within one month postoperatively. The average
preoperative VAS was 8.2+0.9 and preoperative ODI was
57.1+6.0 and were improved to 3.5+0.9 and 36.5+0.9,
respectively, in the last follow-up. These changes were
statistically significant (p <0.001). The respective values
for group A and B are shown in Table 3 and 4.

Complications

Complications included 1 case of screw malposition with
radiculopathy that required screw reposition within one
month following the first surgery. A case with ipsilateral
to the TLIF L5 nerve root apraxia resolved spontaneously
within 4 weeks postoperatively. There was no dural tear
or infection. The total complication rate was 12.5% (2 out
of 16 patients). There was a case of questionable bone
union but the patient was asymptomatic and, therefore,
not entered as complication.

Comparison with mini open TLIF studies

Our results regarding average blood loss, operative time,
hospital stay, fusion, reduction of olisthesis, functional and
pain outcomes are comparable to the results reported by
other studies using minimally invasive TLIF procedures for
patients with spondylolisthesis (Table 5).

DISCUSSION

Symptomatic low-grade spondylolisthesis of the lumbar
spine has traditionally been treated with operative methods
when non-operative treatment fails. Operative treatment
consists of decompression of the compressed nerve roots
and fusion of the adjacent vertebrae (McAfee et al., 2005).
Interbody fusion is added as it provides anterior column
support, restores lordosis, decompresses indirectly the
neural elements and eliminates discogenic pain originating
from degenerative disc disease of the olisthetic level (Suk
et al.,, 1997; Harms and JG, 1998).

The fact that surgical complications are mainly related
to surgical approach, not to the interbody devices them-
selves, is certainly a very important topic (Weiner & Fraser,
1998). Transient neurapraxia and dural tears due to dural
sac traction are well-recognized complications of postero-
lateral interbody fusion, with reported incidence rates as
high (Okuyama et al., 1999; Molinari & Gerlinger, 2001).
Vascular complications related to anterior approach have
also been reported, some of them leading to permanent
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sequelae, but retrograde ejaculation is an even more sig-
nificant complication in male patients.

Also, when comparing the TLIF with the PLIF procedure
regarding blood loss, operative time and length of stay,
significantly less blood loss of the TLIF patients was found
only in the two-level fusions but not in one-level fusions.
However, complications were more common in the PLIF
group (Humphreys et al., 2001).

Harms and Jeszenszky (Harms and JG, 1998) were the
first who published the use of the TLIF procedure in spine
surgery. They treated patients with degenerative and
isthmic spondylolisthesis using the TLIF technique and
reported excellent results. Several other studies followed
and reported surgical results (regarding operative time,
blood loss, hospital length of stay, complications) and
postoperative radiographic (regarding fusion and olisthesis
reduction) and functional outcomes from patients with
spondylolisthesis treated with TLIF procedures (Lowe et al.,
2002; Salehi et al., 2004; Hackenberg et al., 2005; Jang &
Lee, 2005; McAfee et al., 2005; Potter et al., 2005).

Minimally invasive approach for posterolateral lumbar
arthrodesis has been first described by Wiltse (Wiltse et al.,
1968). He used this paraspinal transmuscular approach to
achieve fusion and was later adapted by Foley and Smith
for microdiscectomy (Foley KT, 1997). Boden used a differ-
ent intermuscular approach, between the multifidus and
longissimus muscles, to perform arthrodesis (Boden et al.,
1996).More advanced minimal access surgical techniques
have evolved since then (Foley & Gupta, 2002; Foley et al.,
2003) and these have been applied in our patients as well.

Minimally invasive (MIS) posterior fusion techniques
have further improved the patient outcomes by reducing
the soft tissue morbidity. The goal is to achieve the same
objectives as the comparable open procedure via a less
traumatic approach. Numerous pathology studies have
shown the ischemic changes on the paraspinous muscle
due to stripping during exposure and excessive traction
by the retractor blades (Sihvonen et al., 1993; Kawaguchi
et al., 1994, 1996; Styf & Willen, 1998). The deleterious
effects of the open approaches on the soft tissues involve
unrelievable muscle pain and infection and may affect the
patient’s outcomes more than strictly short-term. MIS TLIF
procedure leads to shorter hospital stay, les narcotic usage
and earlier return to work (Parker et al., 2012). However,
xray exposure in MIS cases exceeds the exposure than
open cases (Wang et al., 2009). Prospective randomized
studies comparing the two approaches are lacking though
(Habib et al.).

The first study that refers to minimally invasive TLIF
procedures for only spondylolisthesis cases was the pub-
lished by Jang and Lee (Jang & Lee, 2005). The posterior
instrumentation was pedicle screws on one side and facet
screws on the other side via one incision. They reported
decreased blood loss and diminished soft-tissue injury
compared to conventional TLIF.

In a recent study with the largest number (169) of
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Figure 1. A 51 year old female patient suffering from sciatica due to L5-S1 spondylolytic spondylolisthesis and disc degeneration underwent
a minimally invasive TLIF procedure at L5-S1. Postoperative (last follow-up 2.4 years postop) (A) anteroposterior and (B) lateral radiography
showing intervertebral L5-S1 fusion. There is 5% residual spondylolisthesis at L5-S1. (C) Sagittal reconstruction CT image at the time of
last follow-up visit showing interbody bridging bone at L5-S1. The patient was symptomless and returned to the same level of her activities.

patients treated with MIS TLIF (Rouben et al.), one -or
two- level procedures did show different outcomes at
the last follow-up (average 49 months). In addition, older
patients (60 years or more) tolerated MIS surgery equally
well to younger patients.

Our study reports results on patients with spondylo-
listhesis treated with minimally invasive TLIF procedure
with bilateral transpedicular screws. The complication rate
(9.3%) in our study was among the lowest of the MIS TLIF
studies (Table 5).

Concerning the difference in outcomes between the
degenerative and spondylolytic spondylolisthesis, there are
two studies that compare these two groups treated with
TLIF procedures but exhibit dissimilar results. The first one by
Potter et al. (Potter et al., 2005) reported better outcomes
in patients with degenerative spondylolisthesis and this
was attributed to higher preoperative expectations and
postoperative functional demands of the isthmic young-
aged group of patients. The second study by Hackenberg
et al. (Hackenberg et al., 2005) did not find any significantly
different results in the postoperative evaluation at any time.
In the present study, there was no preoperative difference
in patients’ characteristics between the degenerative and
isthmic spondylolisthesis group except age. Postoperative
outcomes showed that even though the isthmic group
had less blood loss and duration of hospital stay and de-
generative group had slightly superior results in terms of
operative time, spondylolisthesis reduction and VAS and
ODI improvement, there was no significant difference in
any of the aforementioned variables. Our results coincide
with those from the study of Hackenberg et al.(Hackenberg
et al., 2005) regarding the improvement of VAS and ODI

between the one-level and two-level TLIF patients.

A weakness of our study is the lack of a matched group
with spondylolisthesis treated with open TLIF procedure.
However, the review of mini open TLIF studies proves the
superiority of minimally invasive procedures compared to
open techniques.

In conclusion, minimally invasive TLIF technique for the
treatment of patients with low-grade spondylolisthesis is a
safe and effective method with the advantages of reduced
blood loss, operative time and hospital time. There was
no difference in postoperative outcomes between the
patients with degenerative and isthmic spondylolisthesis.
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ABSTRACT

Total hip arthroplasty is a successful procedure for treat-
ment of painful hip arthritis. A large volume of literature is
devoted to the patient outcomes and complication profiles
of the commonly used surgical approaches to help refine
the technique, enhance patient function, and limit cost and
patient morbidity. We describe our preliminary results using
the anterior minimally invasive surgery (AMIS) technique
for total hip arthroplasty that allows implantation of the
femoral and acetabular components without detaching or
sectioning any of the muscles and tendons around the hip
joint. The AMIS technique allows accurate and reproducible
component positioning and leg-length restoration, offers
faster rehabilitation and shorter hospitalization of the
patient and does not increase the rate of hip dislocation.
Key words: Total hip arthroplasty, anterior minimally invasive
surgery (AMIS) technique

INTRODUCTION

Total hip arthroplasty (THA) is a successful surgical treat-
ment for painful hip conditions with high return of func-
tion for patients post operatively.' Despite the successes
that have been reported over multiple decades, there is a
constant push to refine the technique to allow improve-
ment in patient outcome, complication rate, and increase
efficiency in surgical throughput.

The four main surgical approaches to the hip for total
hip arthroplasty utilize different intervals to the hip joint
and therefore entail risk and benefit profile based on the
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anatomic structures involved.”” For example, post-operative
dislocation rate, post-operative limp, nerve injury, hip scores
and patient satisfaction, infection rates, heterotopic os-
sification, are factors which have been used to evaluate
and compare total hip approaches. While some studies
have found statistical association between approach and
outcome, most consider the individual surgeon’s comfort
and proficiency with a single approach the most important.’

The anterior approach to the hip for total hip arthroplasty
has in the recent years become more popular with sur-
geons and patients for multiple reasons. It utilizes anterior
internervous and intermuscular plane, and is described as a
modified Hueter approach, as utilized by Judet and Judet
in 1950.* Due to the intermuscular nature, it is regarded
as allowing faster patient recovery to ambulation, normal
abductor strength, and decreased dislocation rate. This
approach provides a direct view of the acetabulum with
visualization of the anterior iliac spine landmarks to allow
reference for appropriate cup positioning. However, the
femur canal preparation and component placement is
considered difficult with this approach. Attempts to re-
tract the proximal femur anteriorly have been reported to
contribute to proximal femur and femoral shaft fractures.’
This has also necessitated dissection of muscle from the
proximal femur as well, compromising the intermuscular
nature of the approach. The use of the orthopaedic traction
table solved most of those problems as it allows position-
ing assistance of the femur to permit adequate exposure
of the femur, which allows accurate femur component
positioning as well.

The up-to-date results have provided a view of this
procedure as an effective approach by experience sur-
geons with potential benefit in post-operative recovery
and dislocation rates. Herein we review the technique as
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Factor Investigated Studies

Results

Berend et al.?

Anterior approach (73 min) longer than standard approach (56 min) (p <0.01). First 3
month cases (99 min) longer than third 3 month cases (69 min) (p <0.05) then plateau

H 9
Operative Time Masonis et al.

Cases 1-100 (132.8 min); Cases 100-200 (109 min); Cases 200-300 (106 min) (p <0.0001)

Woolson et al."

Avg surgical time 164 min

Matta et al.""

Operative time averaged 75 minutes (range 40-150 minutes)

Woolson et al."

Fluoro Time Masonis et al.’ Cases 1-100 (32.1 sec); Cases 100-200 (14.5 sec); Cases 200-300 (14.5 sec) (p <0.0001)
Matta et al."" accurate component positioning overall with 96% of acetabular prostheses within the
: target abduction range, and 93% within range of anteversion
Component - - - -
positioning average cup abduction angle 44°, ranging from 33-63°, but 21% to be outliers with cup

angles greater than 50° despite using fluoroscopy, 18 of 247 (8%) of femoral components

placed in more than 5° of varus.

Sariali et al."”

27 dislocations out of 1764 hips (1.5%)

Dislocation rate Siguier et al.”

10 of 1037 (0.96%)

Matta et al."'

3 patients sustained dislocations for an overall dislocation rate of 0.61%

Woolson et al."

Intraop proximal femur fracture rate 6.5%

Berend et al.®

2 postop periprosthetic fractures (6 weeks and 3 months)

2 intraoperative femoral perforations

Fractures Masonis et al.’ 3 calcar fractures in group 1, cable and protected wt bearing, all healed

Matta et al."" 4 fractures involving the proximal calcar region and 3 fractures of the greater trochanter.
’ 2 fractures occurred at the distal stem and 3 nondisplaced ankle fractures

Jewett et al.™ 19 trochanteric fractures (2.3%) and 3 femoral shaft perforations (0.37%)
Jewett et al.™ 37 wound complications in 800 cases (4.6%)

et Matta et al."' 1 deep infection, 3 wound infections

nfection
Masonis et al.’ 3 wound complications requiring irrigation and debridement and wound closure
Berend et al.® 2 wound complications requiring irrigation and debridement and wound closure

Neuropraxia Matta et al."" 1 transient lateral femoral nerve palsy

performed at our institution, and outcome data in the
context of recent literature using the anterior approach
with a fracture table for total hip arthroplasty.

The learning curve for this technique consists primar-
ily of the surgeon gaining experience with the surgical
approach. The key aspects are becoming familiar with
the proximal femoral anatomy to indentify the location
for the femoral neck cut based on anatomic landmarks,
learning to adequately mobilize the hip capsule from the
proximal femur, and learning to adequately lateralize the
proximal femur when preparing the stem to avoid varus
and calcar fracture.

We describe the Anterior Minimally Invasive Surgery
(AMIS) technique of this single incision anterior approach
to the hip, and evaluate the radiographic data to assess
component position and leg length. We present our early
results and we evaluated the dislocation rate and the
surgical data to identify the rate of early complication
with this technique.

MATERIALS AND METHOD
In our institution, we started the direct anterior approach
for the first time in August 2011. The senior author’s pa-

tient database was used to identify a consecutive series
of unselected patients who had primary THA through
a single anterior incision between August of 2011 and
May of 2013. Patients who had previous hip surgery were
excluded from the study, as were patients having primary
arthroplasty for femoral or acetabular fracture.

Surgical Technique

The patients were placed in supine position on an ap-
propriate traction table. The surgical table requires a
perineal post be used to stabilize the patient, and act
as a counter point for gentle traction of the operative
limb. A well-padded perineal post can avoid concerns for
develop of pudenal nerve compression from traction in
the supine position. Well padded boots are placed on the
patient’s feet which are secured to the traction arms of
the table (Figure 1).

The leg was not draped free but was attached to a mo-
bile spar that can apply traction, rotate, and angulation to
the leg in all directions. The contralateral hip was placed
in neutral rotation, extension, and abduction-adduction
to serve as a radiographic control for the operated side.
The operative leg was set in slight internal rotation to
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Figure 1. Patient Positioning (Traction Arm Position, Patella
Anterior, Hip 10° Flexion, Neutral Ab-Adduction.

enhance the landmark of the natural bulge of the tensor
fascia lata muscle.

Preoperative templating of radiographs gave an initial
plan for acetabular shell size, level of neck cut, femoral
stem size, and head-neck length.

The incision started 2cm posterior and 1cm distal to
the anterior superior iliac spine (ASIS) and runs lateral to
a line connecting the anterior superior iliac spine to the
Gerdy's tubercle. This straight incision extended in a distal
and slightly posterior direction and normally ends slightly
distal to the vertical going through the apex of the greater
trochanter (Figure 2) for a total of 8 to 10cm. The incision
is centered over the TFL and is directed laterally toward
the lateral aspect of the distal femur. The placement of
this incision makes it more lateral than the classic incision
described by Smith-Peterson.

The fascia lata was incised over the tensor in line with
the skin incision. Blunt dissection around the medial aspect
of the tensor within the sheath of the incised aponeurosis
developed the interval between the tensor and sartorious
superficially. The medial side of the muscle is retracted
laterally, sparing the aponeurosis of the sartorius in order
not to injure the femoral cutaneous nerve. Continued
blunt dissection along the medial tensor in the posterior
and proximal directions allowed palpation of the lateral hip
capsule. A cobra retractor was placed along the superolateral
hip capsule. A Hibbs or a Beckmann retractor was used to
retract the sartorius and rectus femoris medially, exposing
the reflected head of the rectus that follows the lateral
acetabular rim. A small periosteal elevator was placed just
distal to the reflected head and was directed medial and
distal to elevate the iliopsoas and rectus femoris muscles
from the anterior capsule. The elevator opened a path for
a second cobra retractor, which then was placed on the
medial hip capsule (Figure 3).

Figure 2. The landmarks of surgical incision, and the incision of the fascia
lata over the tensor in line with the skin incision.

The lateral femoral circumflex vessels were observed as
they cross the distal portion of the wound. These vessels
were clamped, cauterized, and transected. Additional distal
splitting of the aponeurosis that overlies the anterior capsule,
and at times excision of a fat pad, enhanced exposure of
the capsule and the origin of the vastus lateralis muscle.

The joint capsule is incised following the iliocapsularis
muscle edge from distally to proximally. At the top, the
incision ends at the anterior edge of the acetabulum,
but may follow very slightly the edge of the acetabulum
outwards. Distally, the incision runs to the infero-medial
insertion of the capsule, then laterally following the inter-
trochanteric line, along the vastus lateralis fibres. Thus, a
triangular flap is detached laterally over the fibres of the
gluteus minimus in the direction of the tensor fascia lata.

After the capsulotomy, the femoral neck osteotomy is
made with the head in situ, using an oscillating saw in order
to prevent a femoral fracture which could occur during
coxofemoral dislocation. Before performing the femoral
neck cut, an increasing of the traction about 1cm by turn-
ing the black wheel clockwise twice and slight external
rotation, is necessary. The femoral head corkscrew was
used to remove the head.

After that, the traction is released by turning the black
wheel twice counterclockwise. The lower limb has already
been externally rotated 45° for extracting the femoral head.
This position relaxes the iliopsoas and allows adequate
placement of the AMIS® Charnley retractor. The acetabu-
lum was observed and prepared. External rotation of the
femur of about 45° facilitates acetabular exposure. A bent
Hohmann retractor was placed over the anterior rim of the
acetabulum to retract the anterior muscle, with care taken
to avoid perforation of the anterior musculature and soft
tissues. Reaming was then done. The acetabular component
was inserted under fluoroscopic guidance in all patients,
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Figure 3. Reaming of the acetabulum and insertion of the component under fluoroscopic guidance.

and the leg lengths were compared intraoperatively using
imaging after hip reduction with the trial components
(Figure 3). The acetabular prosthesis was inserted with a
curved handle inserter that reduces pressure on the distal
wound. Once the prosthesis was inserted, the liner was
inserted and any acetabular osteophytes were removed.

Access to the proximal femur for preparation and com-
ponent placement is gained with external rotation and
extension of the proximal femur. The femur is then maximally
externally rotated to extent the soft tissue attachments
allow. Axial traction is released. External rotation is often
assisted by slight knee flexion and rotation after release of
traction. The hip is then extended and adducted to allow
access to the resected portion of the femoral neck. The
table is placed into slight trendelenberg positioning at
this point (if not already so positioned) to allow increase
extension. A curved retractor on the medial aspect of the
calcar, a curved retractor is placed on the lateral aspect of
the greater trochanter to provide a path for the femoral
broaches (Figure 4). Care must be taken to ensure the
proximal femur is adequately lateralized to avoid varus
positioning of the stem. Once an adequate canal fit is ob-
tained with the broach, and the proximal femur prepared,
the retractors are removed and the femur is repositioned
to full extension.

With traction of the table and gentle internal rotation
of the leg the hip is reduced. All traction is then released.
Careful fluoroscopy can be used to evaluate canal fit of the
femoral prosthesis and overall position. After assessing the
trial components the hip is dislocated with traction and
external rotation. The leg is again returned to a position
of maximal external rotation. The hip is repositioned into
hyper extension and adduction. The final components are
placed and seated. The retractors are removed, the leg is
repositioned, and the hip is reduced. Final fluoroscopic
imaging is assessed to ensure accurate positioning. Stability
of the hip is confirmed.

The wound was checked for bleeding and the anterior
and lateral capsular tag sutures tied together. Additional
capsular closure can be done if desired. The fascia lata was

closed with a running suture followed by subcutaneous
and skin closure (Figure 5).

Patients were allowed weightbearing as tolerated a
few hours after surgery and there were no postoperative
restrictions to movement or position. Walking with the aid
of a crutch, cane, or walker was based on patient ability,
and physical therapists instructed gait training and stair
ambulation during the patients’ hospital stay.

An anteroposterior (AP) pelvis xray for hips and a lateral
hip radiograph were routinely obtained on postoperative
day 1, at 6 weeks, at 1 year, and subsequently every 2 years.
The 6-week low AP pelvic radiograph was used to evalu-
ate the acetabular component position and leg lengths.
Determination of leg length was done by measuring the
vertical height from the teardrop line to a point chosen on
the lesser trochanter considered a reproducible landmark
on both sides. The vertical height to the same landmark
was measured on the contralateral hip, and the difference
considered the postoperative leg-length discrepancy.®
The cup abduction was measured as an angle between
the teardrop line and the major diameter of the ellipse
represented by the rim of the acetabular cup.

The surgical duration, estimated blood loss, and inci-
sion length were recorded at the time of surgery and
retrieved through the patient database. The hospital stay
was obtained from review of the patients’ hospital charts.
Dislocations requiring medical assistance were recorded in
the database as they occurred. Operative complications
were recorded as they occurred.

RESULTS

From August of 2011 to May of 2013, 165 patients were
managed using AMIS technique. Indications for THA were
idiopathic osteoarthritis in 111 cases, osteonecrosis in 34
and posttraumatic arthritis in 10, or rheumatoid arthritis
in 10 during this time. The mean patient age was 68 years
(range 48-77 years). For the first 100 cases, exclusion cri-
teria were previous hip surgery, body mass index >35 and
congenital hip abnormalities. For the cases 101-165 the
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Figure 4. Preparation of the femur. The surgeon stands against the patient’s thigh and accentuates the adduction effect with his/her own

thigh pushing the limb in further adduction.

only exclusion criteria was high hip dislocation.

For the first 50 cases, the mean operating time was 118
minutes (range 78-142 minutes), and the average estimated
blood loss was 550mL. The median hospital length of stay
was 4.2 days. Image intensifier was used during the reaming
for both the acetabular and femoral component and the
mean fluoroscopy time was 35sec. There were 6 surgical
complications, including 1 periprosthetic fracture treated
with circlage wires, 1 early dislocation due to excessive
anteversion of the acetabular component treated with
close reduction, 2 acetabular floor perforations, treated
with autografts and Muller reinforcement ring and 2 lateral
cutaneous femoral nerve neurapraxia recovered in 2 and 3
months respectively. There were 2 cases with postopera-
tive leg-length discrepancy of 0.4 and 0.6cm respectively.

For the cases 51-100, the mean operating time was
91 minutes (range 68-130 minutes) and the average
estimated blood loss was 461mL. The median hospital
length of stay was 3.8 days. Image intensifier was used
only during the reaming of the acetabular component and
the mean fluoroscopy time was 20sec. There were 3 surgi-
cal complications, including 1 lateral cutaneous femoral
nerve neurapraxia recovered in 2 months, 1 superficial skin
necrosis treated conservatively and 1 partial avulsion of
the great trochanter treated conservatively. There was 1
case with postoperative leg-length discrepancy of 0.5cm.

For the cases 101-165, the mean operating time was 77
minutes (range 65-99 minutes) and the average estimated
blood loss was 354mL. The median hospital length of

stay was 3.6 days. Image intensifier was used only during
the reaming of the acetabular component and the mean
fluoroscopy time was 14sec. There were no complications.

The mean abduction angle was 42° (range 34-54°).
The average anteversion was 19.4° with a range of 0° to
30°. Although some patients report numbness around
the incision immediately postoperatively, no patients have
returned with complaints or symptoms related to lateral
femoral cutaneous nerve dysfunction.

DISCUSSION

In this series we reported our preliminary results using the
AMIS technique for THA. Anterior THA has been touted by
some as a muscle-sparing, less invasive procedure. Reports
have focused on the high intraoperative and postoperative
complication rates, the increased transfusion risk, and its
questionable clinical benefits.’

The main advantages of this technique are: shorter
stays in the hospital, shorter rehabilitation, reduced risk
of dislocation, immediate post-operative, muscle tone
preservation, decreased post-operative pain, less blood loss,
faster return to daily activities and reduction of scar tissues.

A disadvantage of this approach is the fact that a spe-
cial operating table with traction is required. Potential
complications include intra-operative femoral and ankle
fractures. These can be avoided through careful manipula-
tion of the limb. If a femoral fracture occurs, the incision
can be extended distally by lengthening the skin incision
downward along the anterolateral aspect of the thigh,
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Figure 5. Wound closure. The superficial aponeurosis of the fascia lata is closed with a running suture, taking care not to catch a
branch of the femoral cutaneous nerve.

and splitting the interval between the rectus femoris and
the vastus lateralis. This extension gives an excellent view
of the femoral shaft for application of cerclage wires or
other necessary procedures. In obese or muscular patients,
where visualization of the femur is in doubt, an increase
in incision length will give the surgeon the required view.

Several outcomes have been reported by the various
authors to allow careful consideration of this technique as
a valuable approach to THA with the potential to enhance
patient outcome. A list of reviewed studies is shown in Table,
with the outcome variables described in each report.*"

The posterior approach remains a popular exposure for
THA. The benefits of the posterior approach include surgeon
familiarity, good exposure of the femur, and preservation
of the gluteus medius and minimus. However, a high
incidence of posterior dislocation has been reported with
this exposure by many authors. The increased incidence
of dislocation has been attributed to the division of the
posterior hip capsule and external rotators and acetabular
component malposition.” '*"®

The lateral approaches involve the necessary detach-
ment of at least a portion of the gluteus minimus and
medius from the greater trochanter. This approach has the
advantage of a decreased dislocation rate, ranging from
0% to 2% and reported in a literature review to average
0.55%.” " *° However, the incidence of postoperative
limp is reported in 4% to 20.4% of patients and has been
attributed to disruption of the abductor tendon or injury
to the superior gluteal nerve.'” "'

Matta et al.'' noted that the main advantage of the an-
terior approach is that it generally is accomplished without
detachment of any muscle from the pelvis or femur. Also,
authors stated that the posterior structures, released in
the posterior approaches and implicated in instability, are
left intact and theoretically confer immediate stability to
the hip, obviating the need for dislocation precautions. In
addition, they consider the role of the gluteus maximus and
tensor fascia lata muscles as abductors and pelvic stabiliz-
ers. These two muscles insert on the fascia lata/iliotibial

band that joins them and together form a deltoid of the
hip. Preserving the hip deltoid and the abductor tendons
may avoid the risk of limp attributed to disruption of
these structures. On the other hand, the AMIS technique
allowed accurate acetabular component positioning and
leg length restoration.

As Matta et al.'" has already been noted, this technique
has several advantages compared with other described
minimally invasive approach for THA. Unlike many mini-
incision techniques, the procedure can be done on any
patient, and there is no need to select qualified patients
based on body habitus.””* The anterior approach also is
advantageous for the patient with bilateral hip disease.*
The supine positioning allows a short anesthetic time
because there is no need to reposition and re-drape dur-
ing the surgery.

CONCLUSION

The AMIS technique for total hip replacement has gained
popularity recently. The use of the fracture table allows
for realtime assessment of component positioning with
fluoroscopy. The table facilitates the procedure through
assistance with positioning. As with all techniques, the skill
and experience of the surgeon are critical to the success
of the procedure.
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