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bptb

Dk
FMS

IKDC 2000

YBT
Kk
K-SES

LESS

Odk
Okk
PKR
PKRr
Slope P2
st/g

qtpb

134 N displ. diff —
134 N Drmax diff —
150 N displ. diff —

150 N Dmax diff —

SANTRUMPOS

klausimynas ,,Priekinis kryzminis raiStis — grjzimas |
fizing veiklg po traumos“ (angl. Anterior Cruciate
Ligament—Return to Sport After Injury)

girnelés savojo raiscio transplantas (angl. Bone-Patellar
Tendon-Bone Graft)

desiné koja

funkciniy judesiy vertinimo sistema (angl. Function
Movement Screen)

subjektyvus kelio sgnario vertinimo klausimynas (angl.
International Knee Documentation Committee — Subjec-
tive Knee Form)

Y pusiausvyros testas (angl. Y Balance Test)

kairé koja

objektyvi kelio sgnario veiksmingumo vertinimo skalé
(angl. Knee—Self—Efficacy Scale)

nusokimo nuo pakylos klaidy vertinimo sistema (angl.
Landing Error Scoring System)

operuota desiné koja

operuota kair¢ koja

priekinis kryZminis raiStis

PKR rekonstrukcija

rai$¢io stabilumo kreivés nuolydis
pusgyslinio—grakséiojo raumeny sausgyslés transplantas
(angl. Semitendinosus and Gracilis Graft)

Slaunies keturgalvio raumens sausgyslés transplantas
(angl. Quadriceps Tendon-Patellar Bone Graft)
vidutinis blauzdikaulio poslinkio slaunikaulio atzvilgiu
skirtumas veikiant 134 N jégai

maksimalus blauzdikaulio poslinkis §launikaulio atzvil-
giu veikiant 134 N jégai

vidutinis blauzdikaulio poslinkio $launikaulio atZvilgiu
skirtumas veikiant 150 N jégai

maksimalus blauzdikaulio poslinkis §launikaulio atzvil-
giu veikiant 150 N jégai



SAVOKOS

Ciurnos strategija — kiino judéjimas $uoliy metu per &iurny sanarius.

Genourob — automatizuotos dinaminés laksimetrijos aparatas.

Genu valgum (lot.) — susdares kampas, kai kelio sagnarys pakrypes i vidy
nuo vertikalios kiino asies; kelio sgnario deformacija.

HOP — Suoliy viena koja testy rinkinys (tarptautinis testo pavadinimas).

Laksimetrija — rai$¢io elastingumo vertinimas.

Ligamentizacija — rekonstruoto priekinio kryzminio raisc¢io biologiné
remodeliacija.



IVADAS

Priekinio kryzminio rais¢io (PKR) trauma yra spaciai auganti sveikatos
sutrikdymo problema tarp vaiky ir suaugusiyjy. Tai viena dazniausiy kelio
sgnario traumy, kurios daznis yra 85 i§ 100 000 asmeny nuo 16 iki 39 mety
amziaus [1]. Priekinio kryzminio rai$¢io rekonstrukcijos (PKRr) esmé —
atgauti kelio sgnario funkcijg ir stabilumg. Rekonstrukcijos tikslas — asmens
grizimas ] prie§ traumg buvusj fizinio aktyvumo lygj. Pries PKRr 91 proc.
asmeny tikisi, jog jie galés grjzti j prie§ traumg buvus] aktyvumo lygj [2],
taciau po rekonstrukcijos tik 65 proc. pasiekia savo tikslg [3]. Lietuvoje per
vienerius metus jvyksta apie 980 PKR traumy bei atliekama apie 810 PKRr
(Lietuvos sveikatos moksly universiteto ligoninés Kauno kliniky
informacija). Amerikoje per metus atliekama daugiau nei 120 000 PKR
rekonstrukcijy [4]. Europoje PKR traumos daznis svyruoja nuo 0,03 proc.
nesportuojan¢iy asmeny tarpe iki 3,7 proc. auksto meistriSkumo sportininky
tarpe [5]. Asmenys, kurie patyré PKR plySimg, véliau gali susidurti su
sveikatos pasekmémis, kurios susijusios su trauma (pvz.; osteoartritas, antra
trauma) ir psichologinés biuiklés sutrikdymu, kuri gali biiti susijusi su socialine
sgveika su bendraamziais, paZzymiais universitete [6]. Siekiant sumazinti
PKR traumos daznj ir palengvinti grizima | fizing veikla po PKRr, kuriami
jvairtis reabilitacijos protokolai bei testai, kuriy pagalba lengviau sekamas
reabilitacijos progresas arba jvertinama traumos patyrimo galimybé.

Grjzimas | fizing veikla po PKRr yra labai ilgas procesas, dazniausiai
trunkantis apie 12 mén. Taciau néra jokios garantijos, jog asmuo grjs j pries
traumg buvusj fizinio aktyvumo lygj. Atlikti moksliniai tyrimai rodo, jog
grizti | fizing veikla, pra¢jus 6 mén. po PKRr, jau néra tikétina norma [7, 8].
Todél PKRr reabilitacijos procesas turi biiti paremtas ne laiku po
rekonstrukcijos, bet objektyviais kriterijais, tokiais kaip viso kiino
biomechanikos rodikliy vertinimas bei psichologinio pasitikéjimo grjzti |
fizing veiklg vertinimas [9]. Nors labai daznai, priimant sprendima dél
grizimo ] fizing veikla, vis dar pasitelkiamas laikas po rekonstrukcijos, visgi
reikia atsizvelgti | individualy asmens sveikimg ir kelio sgnario minkstyjy
audiniy gijimg po rekonstrukcijos [10]. Moksliniuose tyrimuose pateikiami
jvairGs Kriterijai ir testai, kuriuos reikéty naudoti, siekiant jvertinti asmens
galimybes grizti j fizing veiklg [11]. Didzioji dalis chirurgijos ir reabilitacijos
specialisty naudoja jvairias asmens sveikatos vertinimo formas (subjektyvios
vertinimo formos, kelio sgnario mobilumo, izokinetiniai, funkciniai Suoliy,
pusiausvyos testai ir kokybiniai judesiy vertinimai), kuriy tikslas — nustatyti
asmens galimybe grizti | fizing veiklg [9]. Visgi nereikia pamirsti, jog itin
svarbus yra ir individualus asmens poreikiy nustatymas, bendras asmens ir
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gydytojo reabilitacijos planavimas, progreso vertinimas. Tai gali pagerinti
asmens galimybes grjzti j prie§ traumag buvusj fizinj aktyvuma [12].

Vis daugiau mokslininky domisi ir tyrin¢ja asmeny po PKR rekonstruk-
cijos grizimg | fizing veikla. Vienas dazniausiai Siuo metu literatiiroje
aptariamy objekty — vertinti ne tik fizinius ir psichologinius parametrus, bet j
asmenj zitréti biopsichologiniu pozitiriu. Nors literatiiroje pateikiama daug
funkciniy testy, taCiau vis dar triksta jrodymy, koks testy derinys leisty
puikiai prognozuoti reabilitacijos progresg ir laika, kada biity galima grizti |
fizing veiklg [13]. 2016 m. Berne vykusiame pirmajame pasaulio sporto
kineziterapijos kongrese buvo priimtas bendras susitarimas, [14] kuriame
pateikiamos tokios grjzimo j sporta rekomendacijos, pasirenkant testus:
1) naudoti ne viena, bet kelis testus; 2) kai tik yra galimybé, pasirinkti maziau
kontroliuojamas uzduotis; 3) jtraukti testus, kurie reikalauja greito tiriamojo
apsisprendimo; 4) jvertinti paciento psichologinj pasiruosima grizti j fizing
veiklg; 5) jvertinti paciento vidin;j ir iSorinj darbo krtvius. Visgi didziojoje
dalyje tokio pobudzio tyrimy vertinti aukSto meistriSkumo sportininky
rezultatai. Svarbu pabrézti, kad Lietuvoje stebimas moksliniy tyrimy,
kuriuose biity tirti jauno amziaus fiziSkai aktyviis asmenys po PKR
rekonstrukcijos ir biity stebétas jy grjzimas j fizing veikla, stygius.

Siame tyrime siekiame iStirti jauno amziaus fiziskai aktyviy asmeny,
kuriems atlikta PKR rekonstrukcija, psichologinj pasitikéjimag grjzti j fizing
veiklg bei apatiniy galiiniy biomechaninius rodiklius. Miisy spé&jami
rezultatai, jog pra¢jus 6 bei 12 mén. po rekonstrukcijos, asmeny funkciniai
rodikliai néra pakankamai atsistatg, jog buty galima grjzti j fizing veikla.
Tikimés jrodyti, jog poveikj funkcijy atsistatymui turi ne tik laikas po
rekonstrukcijos, bet ir PKR transplanto tipas, storis, traumos mechanizmas.
Taip pat sieckiame jrodyti, jog psichologinis pasitikéjimas grjzti j fizing veikla
yra toks pat svarbus reabilitacijos vertinimo rodiklis kaip ir fiziniai
parametrai. Siai hipotezei jrodyti siekéme i§versti j lietuviy kalba ir paruosti
naudojimui uzsienyje sukurtg ,,Anterior Cruciate Ligament — Return to Play
After Injury* (trump. ACL-RSI) klausimyng [15], kuris yra placiai
naudojamas kity Saliy mokslininky praktikoje.

Mokslinis naujumas. Objektyvus jauno amziaus fiziskai aktyviy zmo-
niy atsigavimas po PKR rekonstrukcijos ir antros traumos rizikos laipsnio
jvertinimas. Tokio pobiidzio tyrimai daZniausiai atliekami tik su aukSto
meistriSkumo sportininkais, todél miisy tyrimo naujumas — tyrimo rezultaty
pritaikymas jauniems fiziskai aktyviems asmenims. Taip pat disertacinio
darbo rengimo laikotarpiu buvo iSverstas j lietuviy kalbg ,,ACL-RSI* psicho-
loginio pasitikéjimo klausimynas, kuris gali biiti oficialiai naudojamas, Sie-
kiant jvertinti asmens psichologinj pasitikéjima grizti j fizin¢ veikla po PKRr.
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Praktiné reik§mé. ACL-RSI klausimyno lietuviskos versijos validavi-
mas sudaré galimybes lengvai ir greitai jvertinti asmeny, kuriems atlikta PKR
rekonstrukcija, psichologinj pasitikéjimg grjzti j fizing veikla po PKR
rekonstrukcijos. Taip pat Sio klausimyno rezultaty rySys su funkciniy testy
rezultatais leido geriau jvertinti asmens pasiruoS§img grjzti j fizing veikla.

Autorés indélis. Autoré¢ buvo atsakinga uz visg tyrimg: klausimyno
ACL-RSI validacijg, tiriamyjy iStyrima, duomeny surinkimg i$ tiriamojo
operacinio iSra§o. Minéti etapai reikalavo klausimyno vertimo ir viso proceso
organizavimo tinkamai validacijai, duomeny statistinés analizés, publikacijy
rankras$¢iy paruo$imo, rezultaty pristatymo mokslinése konferencijose.
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1. DARBO TIKSLAS IR UZDAVINIAI

Tikslas

Jvertinti jauno amziaus fiziSkai aktyviy asmeny, kuriems atlikta priekinio
kryzminio rai$¢io rekonstrukcija, tolimuosius gydymo rezultatus.

Darbo uzdaviniai:

1.

Parinkti, pritaikyti ir iSversti j lietuviy kalba psichologinio
pasitikéjimo grizti i fizing veikla po priekinio kryzminio rai§¢io
rekonstrukcijos klausimyna.

[vertinti jauno amziaus fiziskai aktyviy asmeny, kuriems atlikta
priekinio kryzminio rai$¢io rekonstrukcija, apatiniy galliniy
biomechaninius rodiklius, pra¢jus 6 arba 12 mén. po priekinio
kryzminio raisc¢io rekonstrukcijos.

Nustatyti priekinio kryzminio rai$¢io tranpslanto tipo ir diametro
ry$j su apatiniy galiiniy biomechaniniais rodikliais, jauno amziaus
fiziSkai aktyviems asmenims, po priekinio kryZminio rai§¢io rekon-
strukcijos.

Ivertinti traumos mechanizmo ir psichologinio pasitikéjimo grizti j
fizing veiklg sasajas su tolimaisiais gydymo rezultatais, jauno
amziaus fiziSkai aktyviems asmenims, pra¢jus 6 arba 12 mén. po
priekinio kryZminio rai§¢io rekonstrukcijos.
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2. LITERATUROS APZVALGA

2.1. Kelio sanario anatomija ir biomechanika

Kelis yra didziausias bei kompleksiskiausias sgnarys, esantis Zmogaus
kiine. Didzigja dienos dalj kelio sgnarys yra veikiamas Zzmogaus kiino svorio
bei atlieka didelés amplitudés fleksijos—ekstenzijos, vidinés—iSorinés
rotacijos judesius [16]. Kelio sanari sudaro du sgnariai — $launikaulio—
blauzdikaulio ir Slaunikaulio-girnelés. Blauzdikauliy krumpliai yra gana
1€kstoki, taciau vidinis ir iSorinis meniskai juos pavercia sgnario jdubomis.
Patj sgnarj viduryje tvirtina priekinis kryZzminis raistis (PKR) (pradzia —
Slaunikaulio $oninio Krumpio vidinis pavirSius, pabaiga — prie$ tarpkrumpling
pakyla) ir uzpakalinis kryZminis raistis (pradzia — vidinio krumplio $oninis
pavir$ius; pabaiga— uz tarpkrumplinés pakilos) (2.1.1 pav.). Priekinis
kryzminis raistis yra pagrindiné struktiira, kuri kontroliuoja ir stabilizuoja
fleksijos bei rotacijos judesius per kelio sgnarj [17]. Kelio sgnario stabilumas
labiausiai priklauso nuo PKR, kai kampas kelio sgnaryje yra nuo 15° iki 45°.
Tinkamiausias kampas kliniskai jvertinti PKR stabilumg — 30°. Raistis
stipriai jsitempia veikiamas 15 proc. tempimo jégos, o virSijus 15-30 proc.
tempimg arba esant kelio sgnariniy pavirsiy pasisilinkimui apie 1 cm, galima
tikétis PKR pazeidimo [17]. IS abiejy Sony kelio sgnarj stabilizuoja vidinis ir

evve

Facies patellaris Epicondylus med.

Condylus medialis 4
\

Facies poplitea
Lig. cruciatum post.

/Epicondylus lat.

)\ Lig. cruciatum

Condylus lat. 8
Lig. cruciatum post.
Lig. cruciatum ant. &

EpiCOndylMS lat"&? | ‘; ?:lgt menisco-
Lig. collaterale 4 4| femorale post.

fibulare
Meniscus lat.

A

= 1.\ Meniscus lat.
N m - Lig. collaterale

Condylus ant.} ! JLig. Col”a' V| fibulae
e i s
Collum fibulae fibulae post.
Lig. transversum genus Coiis
Tuberositas tibiae Collum fibulae

Meniscus med. Meniscus med.

2.1.1 pav. Kelio sqnario anatomija (Stropus ir kt.)
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Kelio sgnarys yra dvikrumplis, per jj galimi judesiai: blauzdos fleksija,
ekstenzija, nedidelé¢ blauzdos rotacija kartu su péda [18]. Slaunikaulio—gir-
nelés sanarys atlieka kelio sgnarj tiesiamojo mechanizmo vaidmen;.
FunkciSkai ekstenzijos judesj atlicka keturgalvis Slaunies raumuo,
susitraukdamas ekscentri$kai éjimo, bégimo arba Suoliavimo judesiuose.
Blauzdikaulio—slaunikaulio sgnario stabiluma uztikrina ir statiniai, ir dinami-
niai elementai. Dinamin] stabilumg sudaro raumeny, esanciy ant ir aplink
sgnarj, veikla. Keturgalviai §launies raumenys yra antagonistai sveikiems
priekiniams kryzminiams rai$§¢iams ir sumazina uZpakaling subliuksacija
esant uzpakalinio raisc¢io pazeidimui. Dvigalviai §launies raumenys yra anta-
gonistai sveikiems uzpakaliniams kryzminiams rai§¢iams ir mazina prieking
subliuksacijg esant priekinio kryZzminio rai$¢io pazeidimui. Statinis stabilu-
mas kyla i§ blauzdikaulio—§launikaulio sgnario rai$¢iy, menisky, sgnariniy
pavir$iy topografijos ir jégos pasiskirstymo sgnariniuose pavir§iuose, derinio
[19].

Apibendrinus, galima teigti, jog kelio sanarys yra vienas sudétingiausiy
ir kompleksiskiausiy sgnariy visame Zzmogaus kiine. Atliekant bet kokia
fizing veikla, daugiausiai judesiy vyksta apatinése galiinése. Lyginant, kaip
klubo sanarys yra prisitaikes atlikti visy krypciy judesius, kelio sanarys yra
veikiamas zymiai daugiau jégy, nes néra toks mobilus ir prisitaikes. Kelio
sanario stabilumas priklauso nuo raumeny, raisciy ir kity minsStyjy audiniy,
esanCiy aplink sgnarj, sinergijos.

2.2. Priekinio kryZminio raiS¢io traumos rizikos veiksniai

Mokslininkai savo tyrime pateikia nemodifikuojamus ir modifikuojamus
rizikos veiksnius [20].

Nemodifikuojami rizikos veiksniai:
Lytis.
Bendras sgnariy laisvumas.
Kelio sanario hiperekstenzija.
Padidéjes lateralinis blauzdikaulio poslinkis.
Sumazeéjes krumplinés arkos dydis.
Struktiiriné apatiniy galtiniy valgus padétis.
Slaunikaulio pasvirimas j priekj.
Apatiniy galiiniy ilgio skirtumas.
Seimos sveikatos istorija.
lO PrieSingos kojos kelio sagnario PKR plySimas.
Modifikuojami rizikos veiksniai:
1. Neuroraumeninés kontrolés modelis.

CoNoak~wNE
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Bendrieji biomechanikos judesiy modeliai.

Aplinkos veiksniai (treniruotése naudojama jranga, danga, oras).
Dvigalviy Slaunies raumeny jéga, dvigalviy Slaunies — keturgalviy
Slaunies raumeny jégos santykis.

Liemens jéga ir propriocepsija.

Kelio sanario fleksijos kampas Suolio/nusileidimo metu.

Dinaminé apatiniy galtiniy valgus padétis.

Sporto Saka.

H~own

N O

2.2.1. Lyties poveikis priekinio kryZminio rai$¢io plySimui.

Anatominiai, hormoniniai, neuroraumeninés kontrolés skirtumai biome-
chanikoje turi poveikj PKR pazeidimy daznio skirtumams tarp lyéiy.
Sportuojant nekontaktinés PKR traumos gali jvykti per 30-100 ms nuo
pradinio pédos kontakto su Zeme. Nusileidimo jégy paskirstymas ir
veiksminga neuroraumeniné kontrolé (uz atramg atsakingy raumeny,
sugrupavimas, siekiant kontroliuoti pavojingas iSorines apkrovas apatinéms
galinéms) yra butini, siekiant iSvengti traumos Sporto metu. Moterys,
pasibaigus brendimo laikotarpiui, pasizymi didesnémis nusileidimo jégomis
ir apkrovos jégy grei€iu, mazesniu dvigalvio Slaunies raumens ir keturgalvio
Slaunies raumens sukimo momento santykiu esant didesniam kampiniam
greiCiui bei pakitusia keturgalviy Slaunies raumeny/dvigalviy Slaunies
raumeny aktyvacijos strategija [21]. Didéjant pritipimo intensyvumui,
motery keturgalviy Slaunies raumeny aktyvumas, lyginant su dvigalviy
raumeny aktyvumu, biina didesnis. Sie motery neuroraumeniniai skirtumai
gali padidinti judesiy amplitudes ir apkrovas priekin¢je plokStumoje.
Subrendusios moterys pasizymi pakitusia klubo sgnario jsijungimo j judesj
strategija, kuri yra svarbi nusileidimo kontroléje. Tada judesiai per klubo
sanarj yra didesni, didesnis keliy ir kluby sgnariy momenty santykis,
sumazéjes didZiojo s€dmens raumens aktyvumas, padidéjes tiesiojo Slaunies
raumens aktyvumas, didesnis klubo sanario addukcijos kampas ir momentas
[22]. Taip pat skirtumai tarp ly€iy yra nustatyti juosmens ir klubo
neuroraumeningje kontroléje bei biomechanikoje visose judesiy plokstumose
(frontalinéje, horizontalingje, sagitalinéje). Moterys turi geresnj Soninj
liemens poslinkj, pakitusius liemens ir klubo sanario fleksijos kampus ir
didesng¢ liemens judesiy amplitudg. Dél ly¢iy skirtumo nusileidimo judesiy
metu, sumazéjusio liemens stabilumo, padidéjusio sanariy laisvumo, moterys
turi didesne rizikg patirti PKR traumg [23].
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2.2.2. Brendimo poveikis priekinio kryZminio rai$¢io plySimui.

Greiti anatominiai, hormoniniai, neuroraumeniniai ir biomechaniniai
poky¢iai, kurie jvyksta brendimo laikotarpiu, stipriai skiriasi tarp lyCiy ir 18
dalies paaiskina PKR traumy daznio skirtumus po brendimo. Tiek tarp vyry,
tiek tarp motery, greitai didéjant tigiui bei kiino masei, pakinta masés centras
ir ilgéja apatinés galtinés (Slaunikaulis ir blauzdikaulis) [24]. Nustatyta, jog
neuroraumeniné funkcija dinamiSkai kinta visu paauglystés laikotarpiu, o kai
kuriems asmenims $i funkcija véluoja arba regresuoja [25]. Literatiiroje
teigiama, jog dvigalviy Slaunies raumeny ir keturgalviy Slaunies raumeny
sinerginé saveika yra susijusi su amziumi ir jgudziy lavinimu. Taip pat
adekvatus dinaminis kelio sgnario stabilumas ir efektyvis judesio modeliai
paauglystéje yra svarbus komponentas visiems funkciniams judesiams ir pa-
deda i$vengti per dideliy jégos apkrovy kelio sanariui [26]. Funkciniai neuro-
raumeninés kontrolés tritkumai yra susij¢ su padidéjusia PKR traumos rizika.
Abi lytys turi padidéjusj aktyvy standuma kelio sanaryje. Visgi vyrai turi di-
desnj kelio, ¢iurnos ir klubo sgnariy sastingj dél spartesnio augimo [24].
PrieSingai nei moterims vyrams padidéja jéga ir koordinacija (neuroraume-
ninis spurtas), kuris sutampa su antropomorfiniais ir hormoniniais pokyciais
Iytinio brendimo laikotarpiu. Todél jie geba padidinti neuroraumeninius mat-
menis, tokius kaip, vertikalaus Suolio aukstis ir nusileidimo metu kylanciy
jégy kontrolé [27]. Taigi, neuroraumeniniai ir biomechaniniai PKR traumos
rizikos veiksniai, tokie kaip, prasta nusileidimo technika, nepakankamai
i8lavinti jégy kontrolés geb¢jimai gali biiti modifikuojami.

2.2.3. Genetiniy veiksniy poveikis priekinio kryZminio raiscio

plySimui.

Mokslinéje literatiiroje vis dazniau diskutuojama, jog genetika turi
poveikj patirti PKR traumg. Sanariy hipermobilumas dazniausiai yra
paveldétas, pavyzdziui, tokie kolageno sutrikimai kaip Ehlers Danlos arba
Marfano sindromas [28]. Taciau, tiksliis genetiniai pozymiai, kurie gali
didinti rizikg patirti PKR trauma, kol kas néra aiskiai apibrézti [23]. Atliktoje
tyrimy metaanalizéje teigiama, jog viena dazniausiy PKR traumg lemianciy
veiksniy yra kolegeno geny variacijos nepriklausomai nuo lyties [29].

2.2.4. Kelio sanario laisvumo ir anatomijos poveikis priekinio

kryZminio raiscio plySimui.

Tyrimai rodo, jog rySys yra tarp PKR traumos ir kelio sgnario laisvumo,
bendro sgnariy laisvumo. Teigiama, jog ovuliacijos fazé yra susijusi su

padidéjusiu kelio sgnario laisvumu, 0 moterims prie§ ovuliacijg gali buti
didZiausias, rizikos patirti PKR traumg, lygis [30]. Taip pat tyrimuose
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teigiama, jog po brendimo pradzios moterys turi zymiai didesnj bendra
sgnariy laisvuma [23]. Tyrimy metaanalizé parod¢, jog asmenys, kurie patyré
PKR traumg, tur¢jo tarpkrumplinés arkos stenoze arba per siaurg tarp-
krumpling arkg. Galima teigti, jog esant per siaurai arkai, yra 70 proc.
tikimybé jvykti PKR traumai [29]. Taip pat mazéjant tarpkrumplinés arkos
dydziui kas milimetra, traumos tikimyb¢ moterims didéja 1,5 karto daugiau
nei vyrams [6].

2.2.5. Biomechanikos ir neuroraumeninés kontrolés poveikis

priekinio kryZminio rais¢io plySimui.

Neuroraumeniniai arba biomechanikos trikumai, Kitaip nei anatominiai
veiksniai, gali biiti reguliuojami. Sumazéjes gebéjimas kontroliuoti juosmenj
po staigiy, greity sutrikdymy yra stipriai susij¢s su padidéjusia kelio sgnario
rai$éiy traumos rizika [31]. Vienos kojos kontrolés trikumas po PKR
rekonstrukcijos (PKRr) taip pat didina tikimybe patirti antrga PKR trauma.
Raumeny jéga, aktyvacija ir raumeny sinergisty koordinacija yra svarbis
visai neuroraumeninei funkcijai. Sie veiksniai, atliekantys didelj vaidmenij
PKR traumy prevencijoje, gali biiti modifikuojami [32]. Taip pat nustatyta,
jog keliy abdukcija, klubo iSorin¢ rotacija ir asimetrijos apatinése galiinése
yra PKR traumg prognozuojantys veiksniai [23]. Keliy sgnariy valgus padétis
nusileidus po Suolio didina kontakto su Zeme jégas. Taip pat net normalaus
nusileidimo metu jvairts blauzdikaulio judesiai (pvz., priekinis pasislinkimas
su abdukcija, priekinis pasisilinkimas su iSorine rotacija) sukelia papildoma
jtampg PKR. Asmenys, kurie turi padidéjusiag klubo sgnario viding arba
1Soring rotacijg, vertinant sgsajas su asmens kiino svoriu, reciau patiria PKR
traumg [29]. Sagitalinéje plokStumoje vykstantys judesiai per klubo sanarj
padidina kelio sgnario abdukcijg ir PKR traumos rizika [23].

2.2.6. Buvusiy traumy poveikis priekinio kryZminio raiscio

plySimui.

Buvusios PKR traumos stipriai padidina tikimybe patirti kita PKR
traumg. Sveiky aukSto meistriSkumo sportininky tikimybé susizaloti PKR
svyruoja nuo 1:30 iki 1:100 [33]. Grjzus j auksto aktyvumo veiklg po PKR
traumos, tikimybé patirti kitos kojos PKR plySimg padidéja 15-25 kartus.
Laikysenos kontrolés trikumai ir suprastéjusi kelio bei klubo sgnariy neuro-
raumeniné kontrolé turi didelj poveikj antrai PKR traumai [34]. Asmenims
po PKRr, grizus | fizing veikla, daznai aptinkami apatiniy galtiniy asimet-
riniai kraiviai. Tokie asmenys dar ilgg laikotarpj judesius atlieka kompen-
suodami sveikaja kontralateralia galtine. Tai gali tgstis net iki dviejy mety po
rekonstrukcijos. Laiku pastebétos kompensacijos padeda iSvengti antros
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traumos [35]. Vienas geriausiy testavimo budy, siekiant nustatyti asimetrijas
apatinése galtinése, yra Suoliai viena koja, kuriy metu galima palyginti abiejy
kojy jéga, nusileidimo ir judesio technikas.

Taigi, siekiant kiek jmanoma tiksliau jvertinti asmens rizikg patirti PKR
trauma, bitina atsizvelgti j daug veiksniy, tokiy kaip lytis, biomechanika bei
neuroraumeniné kontrolé, brendimas, genetika arba buvusios traumos ir
atsigavimas po jy. Taip pat butina iSsiaiSkinti, kurie veiksniai, turintys
poveikj PKR plySimui, gali biiti modifikuojami. Kuo daugiau démesio bus
skiriama pastariesiems veiksniams, tuo lengviau bus koreguoti silpnasias
kiino vietas. Tai padés mazinti PKR plySimy daznj bei pagerins pooperacinés
reabilitacijos rezultatus.

2.3. Priekinio kryZminio raiscio plySimo mechanizmas

Kelio sgnarys juda ir rotuoja visose trijose plokstumose (frontalingje,
horizontalioje, sagitalinéje). DidZiausia dalis judesiy vyksta sagitalioje ploks-
tumoje (blauzdos fleksija/ekstenzija). Bet koks judesys, kuris vyksta vir$
fiziologiniy riby, gali turéti poveikj rais¢iy traumai [36]. PKR traumos
dazniausiai jvyksta daugiaplokStuminiy judesiy metu. Rais¢iy plySimo
vaizdo analizé rodo, jog traumos metu biina padidéjes Soninis liemens
judesys, didesné kelio sanario abdukcija, ploksc¢ios pédos padétis kontakto su
zeme metu, padidéjusi klubo fleksija [37]. Moterims taip pat kaip ir vyrams
stebimas toks pats keliy valgus mechanizmas, kurio metu jvyksta PKR
plySimas. Taciau, analizuojant traumos vaizdo medziagg, moterys
dazniausiai atlieka zymiai didesng¢ keliy ir kluby sgnariy fleksijg [38]. Taip
pat PKR traumos jvyksta esant padidéjusiai keliy valgus padéciai kartu su
daugiaplokstuminémis blauzdikaulio abdukcijos perkrovomis blauzdikaulio
judesiu j priekj arba vidine, iSorine blauzdikaulio rotacija. Dauguma PKR
traumos mechanizmy jvyksta dél sutrikusios apatiniy galtiniy biomechanikos.
To galima iSvengti su neuroraumeniniy treniruo¢iy programomis.
Nusileidimo technikos modifikacija ir edukacija apie pavojingas kelio sana-
rio padétis yra svarbios traumy prevencijos strategijos [39].

Atlikti tyrimai rodo, jog nekontaktiné trauma jvyksta daug karty dazniau
nei kontaktiné tiek vyrams tiek moterims [40]. Nekontaktinés PKR traumos
dazniausiai jvyksta, kai klubo sgnarys biina sulenktas ir atitrauktas, kelio
sanarys ankstyvojoje fleksijos fazéje, péda pritraukta ir rotuota j iSore. Sios
apatiniy galiiniy sanariy padétys sukelia valgus kelio sanario padétj, o to
pasekmé — PKR trauma (2.3.1 pav.) [41].
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2.3.1 pav. Kelio sgnario priekinio kryzminio raiscio plysimas
(https://www.knee-pain-explained.com/ACL-knee-injury.html)

Fiziné veikla, kuri yra susijusi su PKR traumomis, gali bati jvairi, taciau
dazniausiai jtraukiami grei¢io pokyciai arba daugiaaSiniy jégy kaita, veikianti
kelio sgnarj. Ypa¢ — greiti 1ét¢jimo momentai, tokie kaip, traumuotos kojos
perstatymas, siekiant nukirsti arba greitai pakeisti judesio kryptj.
Nusileidimas po Suolio, posiikio arba krypties keitimas yra su PKR trauma
susije veiksniai [41]. Visgi Michael J. Anderson [42] atliktoje tyrimy
metaanaliz¢je teigiama, jog nusokimo, tipimo, nuzengimo, krypties keitimo
ir Sokinéjimo judesiai turi biiti vertinami kiekvienam asmeniui individualiai,
atsizvelgiant  jo galimybes ir judesiy atlikimo kokybe.

Nekontaktines PKR traumas dazniausiai sukelia dauginiai jégy vektoriai,
veikiantys kelio sgnarj arba daugiaaSinés apkrovos. Ypac, sagitalinés ir
frontalinés apkrovos, atliekamos su nevienodomis raumeny susitraukimo
jégomis keturgalvio Slaunies ir dvigalvio $launies raumeny grupése. Tyrimai
parodé, jog valgus keliy padéties ir rotacijos momento derinys yra itin daznas
PKR traumos mechanizmas. Taip pat nustatyta, jog sukimosi arba sagitaliy
jégy pridéjimas prie frontaliniy jégy, esant kelio sgnario hiperekstenzijai, taip
pat didina PKR jtempima [43]. Kiti tyréjai teigia, jog blauzdos fleksija ir aginé
apkrova kartu su blauzdikaulio rotacija ir keliy valgus padéties jégomis yra
pagrindinis PKR traumos mechanizmas [44].

PKR pirmiausia riboja blauzdikaulio priekinj poslinkj per kelio sanari.
Proksimalinés blauzdikaulio dalies priekinis tempimas veikia PKR. Tada
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didéja tempimo jéga, kurig didina Slaunies keturgalvio ir dvilypio raumeny
jéga aplink kelio sanari, kai prieSinasi dvigalvis Slaunies raumuo. Geras dvig-
alviy ir keturgalviy Slaunies raumeny susitraukimas sumazina PKR jtempimo
jéga, taciau Sis apsauginis poveikis iSnyksta esant blauzdos ekstenzijai. Taip
pat klubo sgnariui esant fleksijos padétyje, dvigalvis §launies raumuo sutrum-
péja ir sumazéja jo apsauginés savybés leidziantis po Suolio [45]. Apibend-
rinus galima teigti, kad, esant blauzdos ekstenzijai, padidéja priekinis
blauzdikaulio Slytis ir sumazéja apsauginis dvigalvio §launies raumens susi-
traukimas. Tai lemia padidéjusig PKR jtampg ir galimg trauma.

Sagitali traumuotos kojos padétis traumos metu daznai kei¢iasi nuo mini-
malios fleksijos j hiperekstenzijg. Taip pat minimalios fleksijos metu §launies
keturgalvio raumens susitraukimas sukelia didesnj PKR tempimg didelés
fleksijos metu. Tai didina tikimybe patirti trauma esant dideliam susitrau-
kimui §io judesio amplitudéje. Slaunies keturgalvio jéga, kuri skirta
sustabdyti sportininkg, padidéja ir raumens susitraukimai stiprina PKR
jtempima [46]. Vaizdo analizé parodé, jog sagitalioje plokStumoje klubo ir
Ciurnos sgnariy nusileidimo padétis yra svarbiausi veiksniai: ypaé
nusileidimas pilna péda ir klubo fleksija [41].

Apibendrinus galima teigti, kad, dazniausiai PKR trauma jvyksta dél
kelio sgnario hiperekstenzijos, per didelés keliy valgus jégos, kai péda
plantaringje fleksijoje, stipraus Slaunikaulio iSorinio sukimo, kai péda yra
fiksuotoje padétyje, esant bet kokiam staigiam judesio krypties keitimui ir
staigiam stabdymui. Labai didelj poveikj traumos mechanizmui turi
uzsiimama fiziné veikla. Visa veikla, kuri reikalauja staigaus krypties keitimo
ar yra kontaktiné, turi didesnj poveikj PKR ply§imui, nei ta, kuri yra cikliska,
individuali ir neprovokuoja perkrovy kelio sgnaryje.

2.4. Reabilitacija po priekinio kryZminio rais¢io rekonstrukcijos

Autoriai, atlike straipsniy metaanalize, parengé pagrindiniy reabilitacijos
principy gaires [13]:

e 1lygis. Pragjus trims savaitéms po PKRr yra saugu pradéti ekscent-
rinius pratimus §launies keturgalviy raumenims. Tai skatina geresnj
ir didesnj Slaunies keturgalviy raumeny jégos didé¢jima nei
koncentriné treniruoté.

e 2 lygis. Neuroraumeniné treniruoté turi baiti pradéta kartu su jégos
treniruotémis, siekiant geresniy aSmens saves vertinimo rezultaty.

e 3lygis. Izometriniai Slaunies keturgalviy raumeny pratimai yra saugus
po pirmos pooperacinés savaiteés.
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4 lygis. Treniruo¢iy metu naudojami svareliai, Svoriai nepaveikia
kelio sgnario stabilumo rezultaty ir sumazina priekines kelio sgnario
dalies skausmo tikimybe.

Kiti mokslininkai pateikia 12 zingsniy programa, kuri skirta sekmingai
PKR reabilitacijai [47]:

ook wnE

7.
8.
9.

Paciento ir jo kelio sgnario paruoS$imas operacijai.

Pilnas pasyvios ekstenzijos atkiirimas.

Pooperacinio tinimo sumazinimas.

Palaipsnis (tolygus) blauzdos fleksijos atkiirimas.

Pilnas girnelés mobilumo atkiirimas.

Individuali ir pritaikyta reabilitacijos programa, paremta kelio sana-
rio bukle.

Slaunies keturgalvio raumens aktyvacijos atkiirimas.

Kelio sgnario komplekso dinaminio funkcinio stabilumo atkiirimas.
Kelio sgnario stabilumas ir dinaminé kontrolé turi bati stiprinama
tiek nuo apacios, tiek nuo virsaus.

10. Kelio sgnario saugojimas dabar ir véliau.

11. Objektyvus pradéjimas bégioti.

12. Objektyvus progresas nuo bégimo iki grizimo j fizin¢ veikla.

Didelé dalis moksliniy straipsniy pateikia panaSius, taciau skirtingus
reabilitacijos programy principus. Dar vienas mokslinis darbas [48] iSskiria
keturias reabilitacijos fazes.

1.

Pirmoji fazé — prieSoperaciné reabilitacija. Jos metu iSskiriami
pagrindiniai tikslai: pilna blauzdos ekstenzija, 120° arba daugiau
blauzdos fleksija, tiesios kojos kélimas jjungiant keturgalvj Slaunies
raumenj be vélavimo poZymiy, pilnas svorio perneSimas ant trau-
muotos kojos, pacienty supratimas apie prieSoperacinés ir anksty-
VOSIi0S pooperacinés reabilitacijos svarba, minimalus arba visiskas
kelio sgnario tinimo nebuvimas.

Antroji fazé — ankstyvoji pooperaciné reabilitacija. Jos metu keliami
tokie tikslai: simetriSka, lyginant su sveika koja, blauzdos ekstenzija,
fleksija nuo 90° iki 120° ir daugiau, nuo izoliuoto keturgalvio §lau-
nies raumens susitraukimo iki tiesios kojos pakélimo be raumens
susitraukimo vélavimo pozymiy, nuo toleruotino svorio perkélimo
su ramentais iki pilno perkélimo atsisakant ramenty, jtvaro kampo
didinimas, minimalus girnelés judesiy suvarzymas, pjiviai Svaris,
sausi, minimalus kelio sgnario tinimas.

Trecioji fazé — jégos fazé. Pradzioje atlieckami pratimai ant abiejy
galtiniy, didinant iki pratimy ant vienos kojos, palaipsniui didinant
jéga ir judesiy amplitude, itraukiami daugiakryptiniai judesiai,
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siekiant imituoti funkcing veiklg. Pradedama vaikscioti ilgus atstu-
mus, gerinama pusiausvyra nuo stovéjimo viena koja ant zemés iki
jvairiy judesiy ant nestabiliy plokStumy.

4. Ketvirtoji fazé — grizimas j funkcionaly aktyvumo lygj. Pradzioje
daugiausiai démesio skiriama mazo poveikio aktyvumui, kuriame
skatinama abiejy apatiniy galtiniy vienoda atremtis. Viduringje daly-
je pradedama jtraukti greito éjimo, léto bégimo intervalai, vienos
kojos pasokimy progresija, sudétingesni dviejy kojy Suoliai su
apsisiikimais ore 90°-180° kampu, uzduociy atlikimas su komanda,
kurios nereikalauja staigaus sustojimo, krypties keitimo. Vélyvojoje
dalyje atliekami staigaus sustojimo, krypties keitimo judesiali,
griztama ] fizing veikla be kontakto, sickiamas 100 proc. greitis.
Prie§ griztant | fizing veikla, turi bati atliekami funkciniai testai,
kuriy apatiniy galtiniy simetrijos indeksas turi siekti 90 proc.

Taigi, siekiant geriausiy rezultaty reabilitacijoje, svarbu atsizvelgti ]
individualius Zmogaus trilkumus ir geb&jimus. Literatiiroje pateikiamas labai
didelis kiekis informacijos, koks turéty biti reabilitacijos procesas. Vieni
siilo daugiau démesio skirti jégai ir amplitudei, kiti — atsizvelgti j laika po
rekonstrukcijos. Taciau, kiekvienam asmeniui reabilitacija turi buti skirtinga,
pritaikyta jam individualiai ir dazniausiai ji netiks kitam Zmogui, kuris yra
patyres PKR traumg. Didziausias démesys prie§ leidZziant asmeniui grizti i
fizing veiklg — pilnai atkurti funkciniai viso kiino biomechaniniai rodikliai.

2.5. Grizimas j fizine veikla po priekinio kryZminio raiscio
rekonstrukcijos

PKR plySimas yra dazna kelio sanario trauma, kuri sukelia didele rizika
patirti fizing negalig atetyje. Tai vyksta dél padidéjusios antros PKR traumos
tikimybés ir ilgalaikiy sgnario problemomy, tokiy kaip, kelio sgnario
kremzlés degeneracija. Grjzimo j sportg daznis yra gana mazas: 63 proc.
grizta | prie§ traumg buvusj aktyvumo lygi ir tik 44 proc. — | profesionaly
sportg [49]. Taip pat apibréziamos dvi pagrindinés negjzimo ] sportg
priezastys — baimé dar kartg susizeisti (19 proc.) ir funkcinés problemos
rekonstruoto raiscio kelio sanaryje (13 proc.) [42].

Dazniausia problema, su kuria susiduriama nusprendziant, kada galima
grizti | fizing veikla, yra ta, jog sunku tiksliai parinkti, kuris testas gali
geriausiai nustatyti arba parodyti rizikos, patirti pakartoting PKR trauma,
laipsnj [13]. Nors funkciniy testy atlikimas sumazina rizikg patirti transplanto
plySima, tyrimai rodo, jog patirti prieSingo kelio PKR plySima rizika padidéja
net 23,5 proc. [50]. Visgi, psichologiniai veiksniai taip pat yra stipriai susije
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su negrjizimu j fizing veiklg po PKRr. Tai gali bati susije su asmens
kompetensija, autonomija ir pan. (pvz., maza vidiné motyvacija, prastas
pasitikéjimas, didelé baimé dar karta susizeisti). Zinoma, psichologinis
atsakas ger¢ja reabilitacijos laikotarpiu, taciau baime gali padidéti ir iSlikti
svarbiausia emocija grjztant j fizing veikla [51].

PKR rekonstrukcija yra standartinis metodas, taciau vis dar nesutariama
dél tinkamo transplanto tipo ar diametro parinkimo. Nors vis dar iSlieka
priestaravimy deél konkreCiy transplanto tipo privalumy ir trikumuy,
akivaizdu, jog svarbiausias neigiamas rezultatas — pakartotinis PKR plySimas
ir reviziné PKRr [52]. Dazniausiai naudojami transplanto tipai yra girnelés
savojo rai$¢io transplantas (angl. Bone-Patellar Tendon-Bone Graft; trump.
bptb), pusgyslinio—graksc¢iojo raumeny sausgyslés transplantas (angl.
Semitendinosus and Gracilis Graft; trump. st/g), Slaunies keturgalvio
raumens sausgyslés transplantas (angl. Quadriceps Tendon-Patellar Bone
Graft; trump. qtpb) transplantai. Tipo parinkimas daZniausiai paremtas
daugeliu veiksniy, jskaitant chirurgo pasirinkimg, paciento veiksnius,
transplanto charakteristikas [100]. Vienas pastaruoju metu nagrinéjamy
veiksniy yra transplanto diametras, ypa¢ démesj skiriant biomechaniniams
veiksniams. Moksliniuose tyrimuose teigiama jog > 8 mm transplanto
diametras sumazina pakartotinio rai§¢io plySimo tikimybe [53]. Taliau
informacijos apie transplanto diametro ir tipo jtaka apatiniy galiiniy
biomechanikos rodikliams néra analizuota.

Prie§ griztant | fizing veikla po PKR traumos, turi buti atlikti funkciniai
testai, kurie padeda jvertinti asmens fizing buklg ir pasiruosimg. Daugelis
testy komplekty sudaryti i§ uzduociy, kurios yra skirtos imituoti su fizine
veikla susijusius judesius ir neuroraumening kontrole [54].

Prie$ pasirenkant testus, kurie skirti jvertinti grjzimo | fizing veiklg
galimybes, biitina iSsiaiSkinti: asmens lyt] bei amZiy, apsauginiy priemoniy
naudojimg (jtvarai, teipai), buvusios fizinés veiklos iki traumos intensyvuma,
trukme bei daznj (kontaktiné, nekontaktiné, su pasisukimais ar be, fiziné
veikla), asmens aktyvumo lygj (auksto meistriSkumo sportininkas ar fiziskai
aktyvus asmuo) bei laikg ir trukme, praleista sportuojant pries PKRr [55].
Siekiant istirti asmenis po PKRr, naudojama daugybé jvairiy testy. Visgi
dazniausiai naudojami vertinimo metodai yra slaunies keturgalviy raumeny
jégos testavimas bei Suoliy testai, kurie skirti funkcijai vertinti. DaZniausiai
naudojamas kojy simetrijos indeksas >90 [50].

Grizimo | fizing veiklg laikas yra dar vienas svarbus veiksnys, 1 kurj
bitina atsizvelgti. Nustatyta, kad mazdaug pusé visy transplanto plySimy
pirmaisiais pooperaciniais metais jvyksta jauniems auk$to meistriSkumo
sportininkams. Toks aukstas pakartotiniy traumy daznis tarp jauny auksto
meistriSkumo sportininky gali biiti dél per greito grizimo j sporta arba grizimo
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1 fizing veikla, kuri reikalauja daug Suoliy, staigiy posiikiy, greity krypties
keitimy [56].

Kelio sgnario funkcijos ir biologinés sveikatos trilkumai daznai matomi
praéjus net vieneriems metams po PKRr. Ryskus sgnario sveikatos bei funk-
cijos pageré¢jimas ir simptomy iSnykimas labiausiai pastebimi pra¢jus dve-
jiems metams nuo rekonstrukcijos dienos. Dvejy mety laikotarpis po PKRr
néra sutartinis, ta¢iau naujausi tyrimai rodo, jog $is terminas yra tinkamiau-
sias grizimui ] fizing veikla (2.5.1 pav.). Sporto medicina yra padariusi didelg
pazanga operacijos technikoje, pooperacingéje reabilitacijoje, rizikos veiksniy
patirti pakartoting PKR traumg nustatyme, taciau tai nereiskia, jog sumaz¢jo
tikimybé patirti antrg PKR traumg. Pradinés kelio sgnario sveikatos bei
funkcijos atktirimas turéty biiti pagrindinis reikalavimas pries griztant j fizing
veikla [57].

Uzdelsiantys veiksniai: Veiksniy sprendimai:
o kauly sumusimai o kauly sumusimai
« proprioicepcija  proprioicepcija
« ligamentizacija « ligamentizacija
« neuroraumeniné kontrolé « neuroraumeniné kontrolé
o kelio jéga o kelio jéga
A
PKR 6 ménesiai 12 ménesiai 24 ménesiai
trauma ir H_J
PERR Tikimasis laikas grizti
j sporting veikla

Didelis antros PKR traumos daznis

2.5.1 pav. Atsigavimo laikas po priekinio kryzminio raiscio rekonstrukcijos
[57]

Tyrimai rodo, kad net 75 proc. asmeny po PKRr nepaiso, jog neatitinka
grizimo ] fiziSkai aktyvig veikla kriterijy ir tik 14 proc. jauny atlety atitinka
kompleksiniy Suoliy, jégos ir simptomy kriterijus, nors buvo pra¢je grizimo |
sportg testus [56]. Autoriai teigia, jog pagrindiniai komponentai, lemiantys
grizimg ] prie§ trauma buvusj fizinio aktyvumo lygj yra jaunesnis amzius,
vyriskoji lytis, teigiamas psichologinis nusiteikimas bei simetrija tarp kojy,
atliekant vienos kojos HOP testus [42]. D¢l funkciniy testy gausos ir vis dar
esamy trikumy mokslininkai sitilo punktus, kuriuos asmenys turi atitikti ir
didelj kiekj tyrimy, kuriuos reikia atsirinkti ir tinkamai derinti pagal norimus
jvertinti parametrus reabilitacijos metu arba pabaigoje [55]:
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e Laikas po PKR rekonstrukcijos >9 mén.;
e Tiriamojo saves vertinimo formos:

— IKDC 2000.

—  Tegner aktyvumo skalé.
e Psichologinis vertinimas:

— ACL-RSI.

- K-SES.

e  Objektyvus vertinimas:

— Klinikinis kelio sgnario sutrikimo jvertinimas (pilna judesio
amplitudé, skausmo, tinimo nebuvimas).

¢ Kiekybinis vertinimas:

— Raumeny jéga.
— HOP testai.

e Judesio kokybeé:

—  Daugiasegmentinio judesio kokybés vertinimas atliekant vienos
ir abiejy kojy dinaminius judesius.

—  Su sportu susijusio nuovargio vertinimas.

e  Sporto reintegravimas:

— Laipsniskai realiy zaidimy situacijy treniravimas.

— Laipsniskas krtivio didinimas.

—  Su sportu susijusios treniruotés tolerancijos vertinimas (skausmo,
tinimo, sustingimo nebuvimas).

e Medicinos ir sporto rizikos vertinimas.

e Sprendimas dél modifikuojamyjy veiksniy koregavimo.

e Bendras sprendimy priémimas.

Jauni, fiziSkai aktyvilis asmenys, kurie yra patyr¢ PKR trauma, tikisi
pilnai atgauti prie§ traumag buvusig funkcijg ir grjzti j buvusj fizinio
aktyvmumo lygj. Remiantis atliktu tyrimu, tiek fizinis, tiek psichologinis
pasiruoSimas yra svarbiis sékmingui grizimui i fizine veikla. Taciau daznai
pastebima, jog negatyvus psichologinis atsakas sumazina sékmingo grjzimo
tikimybe [58]. Vienas i§ naujai sukurty psichologinio pasitikéjimo vertinimo
metody — ACL-RSI klausimynas [59] yra specifiskai sukurtas bitent
pacientams po PKR traumos. Jis yra placiai naudojamas uzsienyje ir yra
jtraukiamas ] grjzimo j fizing veiklg vertinimo sistemas [60]. Taip pat kity
mokslininky atliktuose tyrimuose gauti rezultatai teigia, jog ACL-RSI
klausimyno rezultatai turi rySj su asmens charakteristika, fizine veikla,
funkciniy Suoliy rezultatais, subjektyviai vertinama fizine veikla bei
pooperaciniu laikotarpiu [61].

Priekinio kryzminio rai$¢io anatomija ir biomechanika turi poveikj bet
kokiam judesiui. Asmuo, kuris neuzsiima jokia fizine veikla, gali puikiai
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gyventi be PKR rekonstrukcijos. Taciau, jei asmuo yra fiziskai aktyvus,
traumuotas kelio sanarys gali tinti, strigti. Sios kelio sanario problemos turi
buti gydomos. Pagrindinis sprendimas — PKR rekonstrukcija. Kaip bet kuri
operacija, PKRr veikia ne tik kelio sgnario funkcija, bet ir viso kiino
biomechanikg. Reabilitacija po PKRr trunka labai ilgai, nuo 6 mén. iki 2 m.
Kaip teigiama mokslingje literatiiroje, norint pilnai atstatyti visas kiino
funkcijas po rekonstrukcijos, gali prireikti net 9 mén. Taciau ir tada néra
visiSkai aiSku, jog asmuo yra pilnai grizgs i prie§ traumg buvusig funkcing
bukle. Dél to labai svarbu parinkti tinkamus testus, norint gauti tiksliausig
asmens jvertinimg. Jy kiekis literatiiroje yra labai didelis. Taciau testy,
klausimyny tinkamumas vis labiau kritikuojamas moksliniuose straipsniuose.

Per greitas asmens nukreipimas ] prie§ trauma buvusig fizing veikla gali
turéti poveikj pakartotinei traumai. Dél $iy priezas¢iy nusprendéme jvertinti
jauno amziaus fiziskai aktyviy asmeny, kuriems atlikta priekinio kryzminio
rai$¢io rekonstrukcijos, tolimuosius gydymo rezultatus praéjus 6 arba
12 mén. po rekonstrukcijos.
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3. TYRIMO METODIKA

Metodikos parengimas ir tyrimai atlikti LSMU MA SF Sporto medi-
cinos klinikoje 2016-09 — 2020-06. Tyrimams atlikti gautas Kauno regio-
ninio biomedicininiy tyrimy Etikos komiteto leidimas (Nr. BE-2-24)
(1 priedas). Tyrimy duomenys buvo nuasmeninami ir visi vertinimai buvo
atlikti laikantis gauto Valstybinés duomeny apsaugos inspekcijos leidimo
(Nr. 2R-5100(2.6-1.)) reikalavimy (2 priedas).

Tyrimo imties pasikliautinasis lygmuo 95 proc., o imties paklaida
10 proc. nustatyta remiantis Panioto formule:

kur:

n — imties dydis,

N =10064,25 (generalinés visumos dydis),

A =0,1 (klaidos tikimybg).

Apskaiciuota tiriamyjy imtis — 99 asmenys. Tyrime sutikusiy dalyvauti
tirlamyjy imtis — 102 asmenys.

Visi asmenys buvo operuoti to paties ortopedo — traumatologo. Taip pat
visi tiriamieji po rekonstrukcijos praéjo valstybinés ligoniy kasos
finansuojama 14 dieny reabilitacijg skirtinguose miestuose. Po to visiems
tiriamiesiems buvo sitiloma testi reabilitacijg savarankiSkai, konsultuojantis
su kineziterapeutu. Tiriamyjy charakteristikos pateikiamos 3.1 lenteléje.

3.1 lentelé. Tyrimo imties charakteristika

Vyrai 62 (60,8 proc.)
Moterys 40 (39,2 proc.)

AmZius (metai) 24,6 (95 proc. PI: 23,3-25,8)
Ugis (cm) 180,9 (95 proc. PI: 178,7-183,2)
Svoris (kg) 78,8 (95 proc. PI: 75,8-81,8)
KMI 23,9 (95 proc. PI: 23,3-24,5)

Pastaba: KMI — kiino masés indeksas; duomenys pateikiami kaip aritmetinis vidurkis ir 95
proc. pasikliautinasis intervalas x (PI).
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3.1. Tyrimo organizavimas ir tyrimo protokolas

Tyrime dalyvavo asmenys, kurie buvo patyre kelio sanario PKR traumag
ir kuriems buvo atlikta rais¢io rekonstrukcija. Tiriameji, praéjus 6 arba
12 mén. po rekonstrukcijos, atvyke pas operavus] chirurga, buvo siun¢iami
funkciniams testams. Asmenys, kurie atitiko musy keltus reikalavimus, buvo
jtraukti j tyrima. Tiriamieji jau buvo pra¢j¢ ambulatoring kineziterapija, atlike
chirurgo rekomenduotus reabilitacijos pratimus, konsultuojantis su kinezite-
rapeutu.

[traukimo j tyrimg Kriterijai:

e  Priekinio kryZminio rai$¢io rekonstrukecija.

e 6 arba 12 mén. po priekinio kryzminio rais¢io rekonstrukcijos.

e Jaunas amzius (nuo 18 iki 44 mety pagal PSO).

o  FiziSkai aktyviis asmenys. Fizinis aktyvumas buvo jvertintas ortopedo—

traumatologo, naudojant Tegner fizinio aktyvumo klausimyna.
Misy pasirinktas maziausias Tegner fizinio aktyvumo klausimyno
balas — 4, didZiausias — 8 [62].

e SavanoriSkai sutike¢ dalyvauti tyrime.

Nejtraukimo kriterijai:

e Nesutikimas dalyvauti tyrime.

e Kita griauCiy-raumeny sistemos problema toje pacioje arba kitoje

kojoje.

e Kitos sveikatos problemos, kurios trukdo atlikti funkcinius testus

(pvz., sirdies kraujagysliy sistemos, kvépavimo sistemy sutrikimai).

Prie§ operacijg tiriamasis turéjo konsultacijg su ortopedu—traumatologu.
Ivertinus asmens biikle, nutartu metu buvo atlikta PKR rekonstrukcija. Toliau
seké 14 dieny ambulatoriné reabilitacija. Po jos asmuo atvyko antrai orto-
pedo—-traumatologo konsultacijai, kurios metu buvo nukreiptas reabilitacijai
namuose su Kkineziterapeuto konsultacija. Praéjus 6 arba 12 mén. po
rekonstrukcijos, tiriamasis vél atvyko ortopedo—traumatologo konsultacijai.
Sutikus dalyvauti tyrime, asmuo nusiystas atlikti funkcinius testus. Tyrimo
organizavimas pavaizduotas 3.1.1 pav.
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Priekinio kryZminio raiscio
rekonstrukcija

6 mén. po PKRr arba

12 mén. po PKRr

Medicininé informacija
Laksimetrijos vertinimas
IKDC 2000 klausimynas

FMS
Y pusiausvyros testas
HOP $uoliy testai
LESS
ACL-RSI klausimynas

3.1.1 pav. Tyrimo organizavimas
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3.2. Tyrimo metodai

3.2.1. Medicininé informacija

IS operacijos apraSo buvo surinkta §i informacija:

e  Ugis ir svoris.

e Raiscio transplanto tipas.

e Raiscio transplanto diametras.

e Fizinio aktyvumo lygis (Tegner fizinio aktyvumo klausimyno verti-
nimas).

3.2.2. Kelio sanario priekinio kryZminio rais¢io automatizuotos
dinaminés laksimetrijos vertinimas

Genourob prietaiso pagalba buvo atlickama automatizuota dinaminé
laksimetrija. Tai objektyvus ir paprastas buidas atlikti Lachmano testa, kurio
metu tiksliai bei automatiskai jvertinama kelio sgnario raisc¢iy buklé [63].
Genourob artrometras yra kompiuterizuota sistema, kuri turi spaudimo ir
judesio jutiklius tiksliam priekiniam kelio sgnario laisvumui jvertinti [64].
Vertinimas atliekamas tiriamajam gulint ant nugaros. Viena koja jstatoma |
Genourob prietaisa, stabiliai pritvirtinama. Jutiklis, kuris fiksuoja rezultatus,
dedamas po girnele. Tuomet aparato pagalba blauzdikaulis stumiamas j priekj
nuo O iki 300N jéga (jéga parenkama tyréjo). Fiksuojamas priekinio
blauzdikaulio poslinkis §launikaulio atzvilgiu. Pirma testuojama sveika koja,
lyginami abiejy kojy rezultatai [63]. Misy tyrime buvo naudojama 134 N ir
150 N jéga. 134 N jéga yra naudojama jvairiy gamintojy prietaisuose siekiant
jvertinti PKR savybes (pvz., KT-1000 artrometras). Si veikimo jéga laikoma
»auksiniu standartu®, lyginant duomenis su kity autoriy duomenimis ir
moksliniais tyrimais. Miisy naudotas aparatas leidzia jvertinti PKR savybes
ir prie didesnés poslinkio jégos, tod¢l tai tampa aktualu vélesniuose gyjimo
etapuose, pvz., pra¢jus 6 arba 12 mén. Siuo laikotarpiu vyksta transplanto
ligamentizacija ir didesnés poslinkio jégos suteikia galimybe spresti, kokios
PKR transplanto mechaninés savybés bus esant didesnéms kelio sgnario
biomechaninéms apkrovoms. Pagal autorius visiskas raiscio plySimas
(Jjautrumas 70 proc., specifiskumas 90 proc.) nustatomas kai yra >3 mm
skirtumas tarp kojy, dalinis rais¢io plySimas (jautrumas 80 proc.,
specifiSkumas 87 proc.) nustatomas kai yra 1,5 mm skirtumas tarp kojy.
Funkcinis nestabilumas vertinamas stebint raisc¢io stabilumo kreivés nuolydj
(P2): didelé¢ funkcinio nestabilumo rizika P2>10, vidutin¢ funkcinio
nestabilumo rizika 5<P2<10, maza funkcinio nestabilumo rizika P2<5 [63].
Nestabilumo rizikg apibréziantis rodiklis P2 neturi matavimo vieneto, tai yra
iSvestinis prognostinis rodiklis.
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3.2.3. Subjektyvus tiriamojo savo biiklés vertinimas.

Subjektyviam tiriamojo vertinimui naudotas IKDC 2000 klausimynas
(3 priedas). Jis sudarytas i§ 18 klausimy, kurie apima tris sritis: 1-7 Klausimai
apibtidina simptomus; 8-9 klausimai apibtidina aktyvumo lygj; 10-12 klau-
simai apibudina kelio sgnario funkcijg. Jomis vertinamas skausmas, sgstingis,
tinimas, laisvumo bei uzstrigimo jausmas, fiziné bei kasdiené veikla, kelio
sgnario funkcionalumas pries bei po operacijos arba traumos. Testo rezultatai
vertinami nuo 0 iki 100 baly. Nustatyta norma sveikiems Zzmonéms — 87,65
baly [65].

3.2.4. Funkciniy judesiy atlikimo kokybés vertinimas.

Funkcinis judesiy vertinimas atliktas pasitelkiant FMS metodika. FMS
susideda i§ septyniy fundamentaliy judesiy modeliy (4 priedas), kurie reika-
lauja pusiausvyros tarp mobilumo ir stabilumo. Atliekant judesius, iSpro-
vokuojamos silpnosios kiino vietos, jei tokios yra. Atlickami septyni pagrin-
diniai judesiai:

¢  Gilus pritiipimas.

Zengimas per kliatj.

[tupstas.

Peties mobilumas.

Aktyvus tiesios kojos kélimas.
Liemens stabilumas pasikeliant.
Liemens stabilumas pasisukime.

Taip pat yra trys provokaciniai judesiai, kuriy tikslas — sukelti skausmag
tam tikroje kiino vietoje, jei yra problema:

e Peties ankStumo provokacinis testas.

e Atsilenkimo atgal provokacija.

e Lenkimosi j prieki provokacija.

Vertinimas:

e 0 baly — jei, atlieckant judesj, jau¢iamas bet koks skausmas.

e 1 balas — jei tiriamasis negali atlikti judesio arba atsistoti ir i§laikyti

pradinés padéties.

e 2 balai — jei tiriamasis gali atlikti judesj, bet yra kompensacijos.

e 3 balai — kai tiriamasis judesj atlieka teisingai, be kompensacijy.

Maksimalus vertinimas — 21 balas [16, 17]. Nustatyta riba, kuri rodo pa-
didéjusig rizikg patirti traumg — 14 baly [68].
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3.2.5. Dinaminés apatiniy galuniy pusiausvyros vertinimas.

Dinamin¢ pusiausvyra buvo vertinta naudojant modifikuota Zvaigzdés
nuokrypio testag arba kitaip vadinamg Y pusiausvyros testa (5 priedas). Pries
tyrimg iSmatuojamas tiriamojo desinés kojos ilgis, kuris reikalingas rezultaty
apskai¢iavimui. Tiriamasis atsistoja ant centre esancios platformos ties rau-
dona linija. Kita koja stumia kaladéle maksimaliai kiek imanoma toliau trimis
kryptimis: priekine, vidine ir Sonine (3.5.5.1 pav). Visomis kryptimis atlie-
kami trys bandymai kiekviena koja, rezultatui apskai¢iuoti imamas geriausias
nustumtas atstumas (cm). Rezultatas neuzskaitomas, jeigu:

e neiSlaikoma pusiausvyra ant platformos (palieCiamos grindys ar

nukrentama);

¢ neiSlaikomas tinkamas kontaktas su stumiama kaladéle judesio metu

(kaladélé nuspiriama);

e kaladélé naudojama islaikyti pusiausvyrg (péda remiamasi j kala-

dele);

e nustimus kaladélg nepavyksta griZti | prading padét;.

Norint apskai¢iuoti kobinuotg rezultata naudojama formulé:

Priekine Soniné . Vidine
Kombinuotas _ kryptis (cm) =~ kryptis (cm) ~ kryptis (cm) i
rezultatas 3 x desines kojos ilgis *

4 (. 1 “}‘ In! f
£ ~ i
3.2.5.1 pav. Y pusiausvyros testo (a) priekineé, (

il Oy -

b) vidiné, (C) Soniné kryptys

i HERL

Taip pat lyginami abiejy kojy visy trijy kryp¢iy rezultatai. Pagal atliktus
tyrimus, priekiné kryptis tarp kojy gali skirtis 4 cm, Soniné bei vidiné Kryp-
tys— 6 cm [62, 63]. Literatiiroje pateikiama, jog Y pusiausvyros kairés ir
desinés kojy kombinuotas rezultatas, kad biity galima teigti, jog néra rizikos
patirti trauma, yra < 94 balai. [69].
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3.2.6. Apatiniy galiiniy Suoliy biomechaniniy parametruy
vertinimas.

Horizontaliis apatiniy galiiniy biomechaniniai parametrai matuoti naudo-
jant vienos kojos HOP testus (6 priedas). HOP testy rinkinys naudojamas
siekiant jvertinti dinaminj kelio stabiluma, kojos jéga bei neuroraumening
koordinacija. Taip pat tai yra puikus metodas siekiant jvertinti tiriamojo prog-
resg reabilitacijos metu ir palyginti kojy rezultatus tarpusavyje, ypa¢ po PKRr
[71].

Siam testui atlikti naudojama 6 metry sugraduota linija, kurios pagalba
matuojamas nusoktas atstumas. HOP testy rinkinj sudaro keturi skirtingi Suo-
liai: maksimalus Suolis viena koja (stengiamasi nusokti kiek jmanoma toliau);
maksimals trys Suoliai viena koja jstrizai (zigzagu); maksimalis trys Suoliai
tiesia linija viena koja; Suoliai 6 metrus viena koja laikui (3.2.6.1 pav.).
Kiekvienas Suolis atlickamas stovint ant vienos kojos nuo starto linijos. Trys
pirmi Suoliai vertinami nuSoktu atstumu (cm), paskutinis — laiku (s).

3

o,

Qo “.,'
, ...‘.

: o,

nd?
o~
g

Qo .‘.‘ .....
00,
ooi Oo,.., o, .,
Maksimalus Trys $uoliai  Trys Suoliai Suoliai
$uolis viena  viena koja  vienakoja  viena koja
koja tiesiai jstrizai 6 m laikui

3.2.6.1 pav. HOP testo suoliy schemos
(https://lwww.researchgate.net/figure/Performance-of-the-single-leg-
hop-tests-top-including-the-single-hop-for-distance_figl 229425704)
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Simetrijos indeksas apskaiciuojamas pagal sveikos kojos rezultatg. Norma,
kuomet rezultatas tarp abiejy kojy nesiskiria daugiau kaip 10 proc. (kai si-
metrijos indeksas siekia >90 proc.) [72]. Taip pat pateikiamos Suoliy normos
sveikoms moterims ir vyrams [73]:

o Maksimalus Suolis viena koja — vyrai (192 = 20 cm), moterys
(149 = 17 cm).

J Trys Suoliai viena koja jstrizai (zigzagu) — vyrai (570 = 75 cm),
moterys (406 = 54 cm).

o Trys Suoliai viena koja tiesia linija — vyrai (632 £ 72 cm), mote-
rys (470 = 53 cm).

o Suoliai 6 metrus viena koja laikui — vyrai (1,74 0,21 s), moterys

(2,13 +£0,205).

Kadangi pateikiamos skirtingos vertinimo normos vyrams ir moterims,
duomeny analize taip pat pateikéme pagal lytj.

Apatiniy galiiniy biomechaniniai parametrai vertikaliy Suoliy metu ver-
tinti filmuojant nuZzengima nuo pakilos ir vertikaly Suolj  virSy. Filmuota
medziaga analizuota pasitelkiant LESS metodika. LESS yra nebrangus klini-
kinis vertinimo jrankis. Tyrimo metu naudojamos dvi kameros: viena filmuo-
ja frontaly vaizda, kita — sagitaly. Jy pagalba fiksuojami aukstos rizikos patirti
trauma judesio modeliai (,,klaidos*), atliekant pasokimo — nusileidimo judesj.
Tiriamasis atsistoja ant 30 cm auks$éio pakilos ir turi nusokti dviem kojomis
50 proc. savo tigio atstuma. Tada i§ karto atliekamas maksimalus vertikalus
Suolis. Tyrimo metu atliekami trys Suoliai, 1§ kuriy pasirenkamas geriausias
variantas vertinimui. LESS sistemg sudaro 17 vertinimo punkty (7 priedas),
kuriuos galima suskirstyti j keturias dalis. Pirmoji dalis vertina apatiniy
galliniy ir juosmens padét] pirmo kontakto su Zeme metu:

e Kampas kelio sgnaryje pirmo kontakto su Zeme metu. Klaida Zymima,
kai kelio sgnarys sulenkiamas maziau nei 30°.

e Kampas klubo sgnaryje pirmo kontakto su Zeme metu. Klaida

zymima, kai §launis yra vienoje linijoje su liemeniu.

e Liemens fleksijos kampas sagitalioje plok§tumoje pirmo kontakto su
Zzeme metu. Klaida zymima, kai liemuo yra vertikalus arba tiesus
kluby atzvilgiu.

e Genu valgum laipsnis pirmo kontakto su Zeme metu. Klaida Zymi-
ma, kai girnelés centras yra pasislinkes medialiau nuo pédos centro.

e Soniné liemens fleksija pirmo kontakto su Zeme metu. Klaida Zymi-
ma, kai liemens vidurio linija yra pasislinkusi j kair¢ arba deSing
puse.

Antroji dalis vertina pédy padéties ,,klaidas* tiek pirmo kontakto su zeme

metu, tiek kai tiriamasis kontaktuoja su Zeme pilna péda:
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Ciurnos plantariné fleksija pirmo kontakto su zeme metu. Klaida
Zymima, kai péda pastatoma nuo kulno ant pirSty arba pilna péda.
Kojy padétis — plati. Klaida zymima, kai pédy padétis yra platesné
nei peciy plotis.

Kojy padétis — siaura. Klaida zymima, kai pédy padétis siauresné nei
peciy plotis.

Pédos padétis — iSoriné rotacija. Klaida Zymima, kai tarp kontakto su
zeme ir maksimalaus pritipimo péda pasisuka j iSor¢ daugiau kaip
30°;

Pédos padétis — vidiné rotacija. Klaida Zymima, Kai tarp kontakto su
zeme ir maksimalaus pritiipimo péda pasisuka j vidy daugiau kaip
30°.

Pédy simetriskumas pirmo kontakto su zeme metu. Klaida Zymima,
kai viena péda zeme paliecia anksé¢iau nei kita arba viena péda nusi-
leidzia nuo kulno ant pirsty, o kita — nuo pirsty ant kulno.

Trecioji dalis vertina apatiniy galiniy ir liemens judesius gilaus pritapi-
mo metu prie§ maksimaly vertikaly Suolj:

Kampo kelio sgnaryje pokytis. Klaida Zzymima, Kai tarp pirmo kon-
takto su Zeme ir gilaus pritiipimo kampas kelio sgnaryje yra maZzes-
nis nei 45°.

Kampo klubo sanaryje pokytis. Klaida Zzymima, kai tarp pirmo kon-
takto su zeme ir gilaus pritipimo $launis nesilenkia daugiau nei
liemuo.

Liemens fleksijos pokytis. Klaida zymima, kai tarp pirmo kontakto
su Zeme ir gilaus pritiipimo liemens kampas nesikeicia.

Genu valgum pokytis. Klaida zymima, kai maksimalaus pritiipimo
metu girnelés centras yra pasislinkes medialiai pédos centro atzvilgiu.

Ketvirtoji dalis vertina bendrg Suolio vaizdg ir judesiy kokybe:

Sanariy paslankumas, mobilumas. Klaida zymima, kai tiriamojo
liemens, klubo, kelio sgnariy mobilumas, paslankumas yra prastas.
Bendras jspudis. Klaida zymima, kai nusileidimas yra su papildo-
mais nereikalingais judesiais sagitalioje ir frontalioje plok§tumose
arba atlieka ,,kietg* nusileidima.

Autoriai pateikia tokias vertinimo normas: <4 — puiki Suolio technika;
5 — gera Suolio technika; 6 — vidutiné Suolio technika; >6 — bloga Suolio te-
chnika [74].
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3.2.7. Psichologinio pasitikéjimo grizti i fizine veikla vertinimas.

Psichologiniam pasitikéjimui vertinti naudotas ,,Priekinis kryzminis
raiStis — grjzimas | fizing veiklg po traumos“ (angl. Anterior Cruciate
Ligament — Return to Play After Injury, trump. ACL-RSI) klausimynas.
Klausimyng sudaro 12 klausimy, kurie suskirstyti j tris grupes. Jos yra Susiju-
sios su grizimu | fizing veikla: emocijos, pasitikéjimas judesiu ir rizikos ver-
tinimas [59]. Kuo surenkamas jvertis (proc.) aukstesnis, tuo geresnis asmens
psichologinis pasitikéjimas grizti j fizing veiklag. Mokslininky atliktame
tyrime pateikiama, jog ACL-RSI jvertis (proc.), kuris rodo padidéjusia rizikg
negrijzti i prie$ traumg buvusig fizing forma — 56 ir maziau [75]. Visgi pagal
McPherson su bendraautoriais [76] atliktus skai¢iavimus, ACL-RSI jvertis
(proc.), pragjus 12 mén. po PKRr turéty siekti 76,7 proc. Sis klausimynas
buvo iSvertas j lictuviy kalbg ir validuotas (8 priedas) [15]. Klausimynas
vertinamas procentais:

Surinkty baly suma
%

ACL-RSI (proc.) = o

100

3.2.8. Matematiné statistika.

Statistiné duomeny analizé buvo atlikta SPSS 23.0 for Windows kompiu-
terine programa. Vidinis klausimyno suderinamumas vertintas naudojant
Kronbacho alfa (a) koeficients. Jis laikytas geru, kai rezultatas buvo nuo 0,7
iki 0,9, daugiau kaip 0,9 — laikytas puikiu. Turinio patikimumas vertintas
analizuojant koreliacijos koeficientus tarp ACL-RSI, IKDC 2000 klausi-
mymy ir IKDC-subskaliy. Dviem priklausomoms imtims palyginti, kai
duomenys tenkino normalumo prielaidg (duomenys pasiskirste pagal norma-
lyji skirstinj, p>0,05), taikytas porinis Stjudento t kriterijus, kai netenkino —
Vilkoksono kriterijus. Dviem nepriklausomoms imtims palyginti, kai duome-
nys tenkino normalumo prielaidg, taikytas Stjudento t testas, kai netenkino —
Mano—Vitnio—Vilkoksono kriterijus. Trims nepriklausomoms imtims paly-
ginti, kai duomenys netenkino normalumo prielaidos, taikytas Kruskalo—
Voliso kriterijus, kai duomenys buvo ranginiai — Chi kvadrato (y2) nepriklau-
somumo kriterijus. Vertinant dviejy kintamyjy priklausomybe, kai duomenys
tenkino normalumo prielaida, taikyta Pirsono koreliacija, kai netenkino —
Spirmeno koreliacija. Rezultatai pateikti kaip ir aritmetinis vidurkis ir 95
proc. pasikliautinasis intervalas x (PI) arba mediana (min; max). Skirtumas
statistiSkai reikSmingas, kai p<0,05.
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4. REZULTATAI

4.1. Lietuviskos ACL-RSI klausimyno versijos validavimas

Pirminé lietuviska ACL-RSI klausimyno versija buvo iSversta pagal
reikalavimus. Klausimynas dviejy profesionaliy vertéjy iSvertas i$ angly
kalbos j lietuviy kalbg. Tuomet atliktas vertimas is lietuviy kalbos j angly
kalbg ir pateiktas klausimyno autoriy perzitrai. Jie pastaby neiSsakeé.
LietuviSska klausimyno versija pavadinta ,,Priekinis kryZminis raistis —
grizimas j sportg po traumos®, trumpinys ACL-RSI-Lt. Siekdami palengvinti
duomeny suvedimg, iSlaikéme originalig 11 langeliy skalg, kuriy vertinimas
yra nuo 0 iki 10 baly. Po pirminio tyrimo nebuvo atlikti jokie pakeitimai, nes
visi asmenys, dalyvave validacijos procese, teige, jog klausimai buvo aiskiis
ir lengvai suprantami. | validacijos procesa buvo jtraukti 65 asmenys (39
vyrai; 26 moterys): vidutinis amzius 25,5 metai, vidutinis tgis 180,9 cm,
vidutinis svoris 79,1 kg, vidutinis KMI 24,0. Minimalus laikas po PKRr buvo
6 mén. (43 asmenys), maksimalus laikas — 12 mén. (22 asmenys). Visiems
tiriamiesiems buvo atlikta vienos kojos PKRr. Tiriamyjy charakteristika
pateikiama 4.1.1 lenteléje.

4.1.1 lentele. Tyrimo grupiy charakteristikos priklausomai nuo laiko po
rekonstrukcijos

6 mén. (n=43) 12 mén. (n=22) p
AmZius (m) 25,3 (18,0; 39,0) 26,0 (18,0; 42,0) 0,781
Ugis (cm) 180,7 (154,0; 208,0) 181,2 (157,0; 208,0) 0,713
Svoris (kg) 79,6 (65,3; 93,9) 78,2 (61,0; 100,5) 0,744
KMI 24,2 (20,5; 32,9) 23,6 (19,2; 33,6) 0,332
Vyrai 59,3 proc. 55,9 proc. 0,652
Moterys 40,7 proc. 44,1 proc.

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (xmin), maksimali
reik§mé (xmax) arba kaip daznio procentinis pasiskirstymas. KMI — kiino masés indeksas.

Vidinis nuoseklumas buvo jvertintas pagal Kronbacho alfa koeficienta,
kuris buvo laikomas puikiu, jei a>0,9. ISverstas ACL-RSI klausimynas,
remiantis nagrinéty dvylikos klausimy koreliacijos stiprumu, laikytas puikiu
(o= 0,94). Dalijimo pusiau patikimumas abiem puséms buvo 0,89 ir 0,92.
Koreliacija tarp pirmos ir antros klausimyno pusiy buvo jvertinta 0,79.
Gatmano koeficientas buvo 0,88, Spirmeno ir Brauno koeficientas — 0,89.
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4.1.2 lentelé. Klausimyny ir subskaliy funkciniy rodikliy koreliaciniai rySiai

ACL-RSI
I's p
IKDC 2000 0,648 <0,001
IKDC-simptomai 0,579 <0,001
IKDC—funkcija 0,574 <0,001
IKDC—sportas 0,488 <0,001

Pastaba: ACL-RSI — klausimynas ,,Priekinis kryzminis rai$tis — grjzimas j fizing¢ veiklg po
traumos*; IKDC — subjektyvus kelio sgnario vertinimo klausimynas; rs — Spirmano ranginés
koreliacijos koeficientas.

Vidutiné teigiama koreliacija buvo tarp ACL-RSI klausimyno ir IKDC
2000 klausimyno, IKDC-simptomai, IKDC—funkcija ir IKDC—sportas sub-
skaliy (4.1.2 lentelé).

Taigi, galima teigti, jog ACL—RSI klausimyno vertimas j lietuviy kalbg
ir validavimas yra atliktas pagal reikalavimus. Tai naujas, lengvas jrankis
siekiant jvertinti asmens, kuris patyré PKR trauma, psichologinj pasiruoS$ima
grizti i fizing veikla.

4.2. Tiriamyjy apatiniy galiniy biomechanikos rodikliu
vertinimas, praéjus 6 arba 12 mén. po priekinio kryZminio raisc¢io
rekonstrukcijos

Tyrime dalyvavo 102 asmenys, kurie sutiko dalyvauti tyrime ir atitiko
atrankos kriterijus. 6 mén. po PKRr grup¢je buvo 67 asmenys, 12 ménesiy po
PKRr — 35 asmenys. Grupiy charakteristikos pateikiamos 4.2.1 lenteléje.

4.2.1 lentelé. Tyrimo grupiy charakteristikos priklausomai nuo praéjusio
laiko po rekonstrukcijos

6 mén. (n =67) 12 mén. (n = 35) p
Amzius (m) 24,0 (18,0; 42,0) 22,0 (18,0; 39,0) 0,248
Ugis (cm) 180,0 (152,0; 208,0) 180,0 (152,0; 208,0) 0,830
Svoris (kg) 80,0 (47,4; 115,0) 78,0 (53,0; 108,0) 0,357
KMI 23,6 (19,2; 33,6) 23,2 (19,5; 28,4) 0,390
Vyrai 62,7 proc. 57,1 proc. 0.509
Moterys 37,3 proc. 42,9 proc.

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reikSmé (xmin), maksimali
reik8meé (Xmax) arba kaip daznio procentinis pasiskirstymas. KMI — kiino masés indeksas.
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Palyginus grupiy laksimetrijos testo rezultatus (4.2.2 lentelé), statistiskal
reik§mingy skirtumy negavome. 6 mén. grupéje nustatyta, jog raistis dar néra
pakankamai sutvirtéjes — visi rezultatai virSija 1,5 mm, ta¢iau nesiekia 3 mm.
Pragjus 12 mén. po rekonstrukcijos, rais¢iy elastingumo skirtumai yra labai
minimalts visose kategorijose. Abejose grupése funkcinio nestabilumo rizika
buvo maza — P2<5.

4.2.2 lentelé. Kelio sqnario priekinio kryzminio raiscio stabilumo vertinimas
priklausomai nuo praéjusio laiko po rekonstrukcijos

. . Kriterijaus
6 mén. (n = 67) 12 mén. (n = 35) reiks mJé U p
Slope P2 4,7 (0,0; 28,2) 4,7 (0,1; 16,5) 1204,5 0,821
134 N displ. diff (mm) 1,7 (-2,2;5,2) 0,4 (-2,8; 3,0) 973,5 0,160
134 N Dmax diff (mm) 1,7 (—2,2; 5,6) 0,4 (-2,8; 3,0) 941,5 0,103
150 N displ. diff (mm) 1,8 (-3,7;5,1) 0,4 (-2,9; 2,9) 1004 0,234
150 N Dpax diff (mm) 1,8(-2,4;5,1) 0,5 (-2,9; 3,0) 992 0,203

Pastaba: Slope P2 — raiscio stabilumo kreivés nuolydis; 134 N displ. diff — vidutinis blauz-
dikaulio poslinkio $launikaulio atzvilgiu skirtumas veikiant 134 N jégai; 134 N Dmax diff —
maksimalus blauzdikaulio poslinkis §launikaulio atzvilgiu veikiant 134 N jégai; 150 N displ.
diff — vidutinis blauzdikaulio poslinkio §launikaulio atZvilgiu skirtumas veikiant 150 N jégai;
150 N Dmax diff — maksimalus blauzdikaulio poslinkis §launikaulio atzvilgiu veikiant 150 N
jégai; duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali reik§mé
(Xmax)-

Atlike HOP testy rezultaty palyginimus, gauta, jog 12 mén. grupés,
,,HOP 3 Suoliai jstrizai“ rezultatai buvo geresni 4,5 proc., nei 6 mén grupés.
(p<0,05). Visy kity subtesty rezultatai statistiskai reikSmingai nesiskyré. Taip
pat visi subtestai sieké literatliroje nustatytas simetrinio indekso normas (>90
proc.), i8skyrus 6 meén. grupés ,,HOP 1 Suolis* ir ,,HOP 3 Suoliai jstrizai®.
HOP subtesty Simetriniy indeksy rezultatai pateikiami 4.2.3 lenteléje.
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4.2.3 lentelé. Apatiniy galiiniy biomechanikos vertinimas Suoliy viena koja

metu priklausomai nuo praéjusio laiko po rekonstrukcijos

. _ . _ Kriterijaus
6 mén. (n = 67) 12 mén. (n = 35) reikime U p

HOP 1 Suolis (proc.) 89,9 (95 proc. PI: | 93,5(95proc. Pl: | 12615 | 0,860

87,8-92,2) 91,1-95,9)
HOP 3 Suoliai jstriZai 89,2 (95 proc. PI: | 93,7 (95 proc. PI: 1292 0,025
(proc.) 86,9-91,5) 91,3-96,2)
HOP 3 suoliai tiesiai 90,7 (95 proc. Pl: | 94,1 (95 proc. PI: 1251,5 0,102
(proc.) 88,7-92,8) 91,7-96,5)
HOP 6 m laikui (proc.) 93,9 (95 proc. PI: | 96,2 (95 proc. PI: 1209,5 0,190

93,9-95,5) 93,8-98,6)

Pastaba: duomenys pateikiami kaip aritmetinis vidurkis ir 95 proc. pasikliautinasis intervalas
% (PI). HOP — $uoliy viena koja rinkinys.

Taip pat palyginome HOP subtesty rezultatus tarp operuotos ir sveikos
kojos praéjus 6 arba 12 mén. po PKRr. Rezultatus turéjome isskirti pagal
lytis, nes literatiiroje pateikiamos normos skirstomos atskirai vyrams ir
moterims. Nagrinéjant 4.2.4 ir 4.2.5 lenteles, aisku, jog, lyginant abiejy ly¢iy
operuotos kojos ir sveikos kojos subtesty rezultatus, pra¢jus 6 mén. po PKR
rekonstrukcijos, statistiSkai reik§mingai (p<0,05) prastesni operuotos kojos
rezultatai. Vyry grupé pagal literattiroje pateikiamas subtesty normas, tiek su
sveika, tiek su operuota koja nenusoko reikiamo atstumo, laiko. Motery
grupés abiejy kojy rezultatai buvo normos ribose, taciau, kaip miné¢jome
anksciau, nustatytas didelis skirtumas tarp sveikos ir operuotos kojos.
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4.2.4 lentelé. Apatiniy galiniy biomechanikos vertinimas Suoliy viena koja metu
praéjus 6 menesiams po kairés kojos priekinio kryzminio raiscio rekonstrucijos

Moterys Vyrai
Kriterijaus Kriterijaus

Okk Dk reik§mé t P Okk Dk reikSmeé t P
HOP 1 3uolis (cm)| 145,0 | 152,5 2,810 |0,005|160,0| 170,0 2,421 0,015

(90,0; [(113,0; (115,0;| (125,0;

200,0) |210,0) 200,0) | 205,0)
HOP 3 $uoliai 402,5 | 4475 3,049 0,002 505,0 | 550,0 3,249 0,001
jstrizai (cm) (285,0; |(355,0; (205,0;| (270,0;

590,0) |600,0) 620,0) | 655,0)
HOP 3 3uoliai 468,5 | 499,5 3,298 |0,001|510,0 | 560,0 3,253 |0,001
tiesiai (cm) (356,0; [(425,0; (340,05 (380,0;

650,0) [670,0) 650,0) | 695,0)
HOP 6 m 2,2 2,0 2,554 0,011 2,0 2,2 3,022 |0,003
laikui (s) 1,6; | (1,6 (1,6; | (1.6;

2,7) | 2,4) 2,6) | 25)

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali reiks-
mé (Xmax). HOP — Suoliy viena koja testy rinkinys; Okk — operuota kairé koja; Dk — de§iné

koja.

4.2.5 lentelé. Apatiniy galiniy biomechanikos vertinimas Suoliy viena koja metu
praéjus 6 menesiams po desinés kojos priekinio kryZminio raiscio rekonstrukcijos

Moterys Vyrai
Kriterijaus Kriterijaus

Kk | Odk | ikgmet | P | KK | OdK | eikgmet | P
HOP 1 $uolis (cm)| 150,0 | 135,0 | 2,710 |0,007| 165,5 | 145,0 3,926 |<0,001

(110,0;|(200,0; (105,0;| (80,0

227,0) | 209,0) 210,0) [(210,0)
HOP 3 $uoliai 435,0 | 400,0 | 2,549 |0,011|460,0 | 423,5 3,878 |<0,001
jstrizai (cm) (275,0;|(225,0; (240,0;/(210,0;

718,0) | 623,0) 620,0) | 625,0)
HOP 3 Suoliai 475,0 | 425,0| 2,501 |0,012|517,5 | 466,5 3,734 |<0,001
tiesiai (cm) (365,0;|(305,0; (320,05{(280,0;

768,0) | 645,0) 649,0) | 656,0)
HOP 6 m 2,6 2,3 2,703 |0,007| 2,1 2,3 3,201 | 0,001
laikui (s) 1,9; | (1,9 1,7; | 18

2,6) | 3,3 29) | 31

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali reik§-
mé (Xmax). HOP — Suoliy viena koja testy rinkinys; Kk — kairé koja; Odk — operuota desiné

koja.
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Lyginant HOP testy rezultatus, pra¢jus 12 mén. po rekonstrukcijos, kai
rekonstruotas kairés kojos PKR (4.2.6 lentel¢) statistiskai reik§mingi
skirtumai gauti tiek vyry, tiek motery grupése ,,HOP 3 Suoliai jstrizai” ir
,,HOP 3 Suoliai tiesiai” subtestuose (p<0,05). Tiek vyrai, tick moterys sické
literattiroje nustatytas vidutines normy ribas.

Apskaiciavus rezultatus, kai buvo operuotas desinés kojos PKR (4.2.7 len-
tele), statistiskai reikSmingus skirtumus gavome vyry grup¢je (p<0,05). Taip pat
rezultatai nesieké vidutiniy normos riby. Motery grupéje statistiskai reikSmingy
skirtumy nerasta.

4.2.6 lentelé. Apatiniy galiiniy biomechanikos vertinimas Suoliy viena koja metu
praéjus 12 ménesiy po kairés kojos priekinio kryzminio raiscio rekonstrukcijos

Moterys Vyrai
Okk Dk | Kriterijaus | p Okk Dk | Kriterijaus | p
reik§mé t reik§mé t

HOP 145,0 | 165,0 2,555 0,011| 165,0 | 175,0 1,841 0,066
1 Suolis (cm) | (105,0; | (113,0; (155,0; | (170,0;

205,0) | 210,0) 185,0) | 205,0)
HOP 482,5 | 507,5 2,533 0,011 545,0 | 570,0 2,023 0,043
3 Suoliai (285,0; | (355,0; (430,0; | (520,0;
jstrizai (cm) | 570,0) | 610,0) 580,0) | 655,0)
HOP 505,0 | 540,0 1,992 0,046 | 560,0 | 590,0 2,023 0,043
3 Suoliai (385,0; | (465,0; (480,0; | (525,0;
tiesiai (cm) | 660,0) | 660,0) 625,0) | 675,0)
HOP 6 m 2,1 2,1 0,848 0,396 (1,9 (1,8;|1,8 (1,7; 1,625 0,104
laikui (s) 19; | (1.8 2,3) 2,0)

2,5) 2,4)

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali reiks-
mé (Xmax). HOP — Suoliy viena koja testy rinkinys; Okk — operuota kairé koja; Dk — deSiné
koja.

4.2.7 lentelé. Apatiniy galiiniy biomechanikos vertinimas Suoliy viena koja metu
praéjus 12 ménesiy po desinés kojos priekinio kryZminio raiscio rekonstrukcijos

Moterys Vyrai
Kriterijaus Kriterijaus

Kk Odk reikSmé t P Kk Odk reikSmé t P
HOP 155,0 | 140,0 0,368 0,713| 167,5 | 152,0 3,194 0,001
1 Suolis (cm) | (135,0; | (140,0; (95,0; | (85,0;

192,0) | 206,0) 210,0) | 200,0)
HOP 415,0 | 420,0 0,677 0,498 | 495,0 | 451,5 2,451 0,014
3 Suoliai (410,05 | (400,0; (335,0; | (305,0;
jstrizai (cm) | 605,0) | 642,0) 620,0) | 645,0)
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4.2.7 lentelés tesinys

Moterys Vyrai
Kriterijaus Kriterijaus

Kk Odk reikSmé t P Kk Odk reikSmé t P
HOP 475,0 | 480,0 1,219 0,223| 556,5 | 505,0 3,296 0,001
3 Suoliai (460,0; | (450,0; (380,0; | (320,05
tiesiai (cm) | 675,0) | 713,0) 670,0) | 650,0)
HOP 6 m 2,1 2,2 1,219 0,223| 2,0 2,3 2,189 0,029
laikui () (18, | (1.8 (18, | (1.8

2,3) 2,4) 2,6) 2,9)

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali reik§-
mé (Xmax). HOP — Suoliy viena koja testy rinkinys; KK — kairé koja; Odk — operuota desiné
koja.

Palyginus Y pusiausvyros testo krypc¢iy skirtumy ir suminiy baly rezul-
tatus tarp grupiy, statistikai reikSmingas skirtumas gautas tik tarp priekinés
krypties skirtumo rezultaty (p<0,05). Atsizvelgiant | literatiiroje pateikiama
informacija, visi rezultatai buvo vir§ normos riby, iSskyrus deSinés kojos
suminio balo rezultatus (norma >97 balai). Y pusiausvyros testy rezultatai
pateikiami 4.2.8 lenteléje.

4.2.8 lentelé. Dinaminés pusiausvyros vertinimas priklausomai nuo praéjusio
laiko po rekonstrukcijos

. _ . _ Kriterijaus
6 mén. (n=67) | 12 mén. (n = 35) reikéme U p

YBT priekinés Okk | =2,5(-15,0; 4,5) | -0,5(-12,5; 4,5) 302,5 0,044
krypties skirtumas

Odk | 4,0 (-19,5; 2,5) | —-1,0(-18,0; 8,0) 439,5 0,039

YBT vidinés Okk | -2,5(-13,0; 7,0) | -1,0(-9,0;7,0) 280,5 0,176
krypties skirtumas

w Odk | 3.5 (14,5 40) | —35 (18,0; 8,0) 435 0,253

YBT Soninés Okk | -2,3(-9,0; 11,5) | -2,0(-6,0; 11,5) 258,5 0,410
krypties skirtumas

Odk | -0,5(-9,5;7,5) 0,0 (-20,0; 8,5) 449 0,167
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4.2.8 lentelés tesinys

6 mén. (n=67) | 12 mén. (n = 35) ':;'lt(es:::‘ff D
YBT kairés kojos Okk |97,3(85,7;110,5)| 97,5 (83,3; 118,8) 266,0 |0,316
suminis balas Odk | 1005 (85,9; |100,2(88,9; 108,9) 391 0,691

111,4)
YBT desinés kojos Okk 100,9 (87,9; 100,7 (87,3; 115,2) 222,0 0,962
suminis balas 111,3)
Odk | 95,7 (82,6; 107,5) | 100,9 (91,5; 107,7) 441 0,213

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (xmin), maksimali
reik§mé (xmax); YBT — Y pusiausvyros testas; Okk — operuota kairé koja; Odk — operuota
desiné koja.

Y pusiausvyros testo rezultatus, kai buvo vertinos prieking, vidiné ir
Soniné kryptys, palyginimome pagal laikg po rekonstrukcijos ir operuotg
koja. StatistiSkai reikSmingi skirtumai (p<0,05) gauti pra¢jus 6 mén. po
rekonstrukcijos, kai rekonstruotas kairés kojos PKR (YBT priekiné kryptis:
kairé koja — 68 cm, deSiné koja— 71 cm; YBT vidiné kryptis: kairé koja —
111,4 cm, deSiné¢ koja— 115,2cm; YBT Soniné kryptis: kairé koja—
105,5cm, deSiné koja— 107,5cm) (4.2.1pav.). Taip pat statistiskai
reik§mingi skirtumai (p<0,05) gauti ir kai rekonstruotas deSinés kojos PKR
(YBT priekiné kryptis — kairé koja 70,3 cm, desiné koja 65,2 cm; YBT vidiné
kryptis — kairé koja 114,9 cm, deSiné koja 110,4 cm) (4.2.2 pav.).
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4.2.1 pav. Dinaminés pusiausvyros vertinimas
praéjus 6 mén. po kairés kojos priekinio kryzminio raiscio rekonstrukcijos
Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali reiks-
mé (Xmax). (@) p<0,001; (b) p =0,018; (c) p = 0,012. YBT — Y pusiausvyros testas.
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o HH
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.
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YBT priekiné ~ YBT vidiné  YBT $oniné
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4.2.2 pav. Dinaminés pusiausvyros vertinimas
praéjus 6 mén. po desinés kojos priekinio kryzminio raiscio rekonstrukcijos

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (xmin), maksimali
reik8meé (xmax). (&) p<0,001; (b) p = 0,001. YBT — Y pusiausvyros testas.
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Palyginus Y pusiausvyros testo visy trijy kryp¢iy rezultatus tarp operuo-
tos ir sveikos kojos, praéjus 12 ménesiy po rekonstrukcijos, statistiSkai

reikS§mingy skirtumy nerasta (4.2.3 ir 4.2.4 pav.).
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o BB
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4.2.3 pav. Dinaminés pusiausvyros vertinimas
praéjus 12 meén. po kairés kojos priekinio kryzZminio raiscio rekonstrukcijos

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (xmin), maksimali
reik8meé (xmax). YBT — Y pusiausvyros testas.
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[ Kairé koja
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j
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z
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4.2.4 pav. Dinaminés pusiausvyros Vertinimas praéjus 12 mén. po desinés
kojos priekinio kryzminio raiscio rekonstrukcijos

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali
reikSmeé (xmax). YBT — Y pusiausvyros testas.
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Lyginant IKDC, ACL-RSI klausimyny, FMS ir LESS testy rezultatus
tarp grupiy, reikSmingy skirtumy nerasta (p>0,05) (4.2.9 lentel¢). FMS rezul-
tatai abejose grupése virSija literatiroje nustatytas pakartotinés traumos
rizikos normg (>14 baly). Taip pat, jvertinus LESS testo rezultatus, klaidy
skaiCius lygus 6, tai rodo blogg vertikalaus Suolio biomechanikg. Vertinant
IKDC klausimyno rezultatus, nustatyta, jog nei po 6, nei po 12 mén. tiriamojo
savo buklés vertinimas nesieké nustatytos 87,6 baly rizikos ribos.

4.2.9 lenteleé. Psichologinio pasitikéjimo grizti j fizine veiklg ir subbjektyvaus
kelio sgnario vertinimy, funkciniy judesiy ir vertikalaus Suolio
biomechanikos vertinimy palyginimas priklausomai nuo praéjusio laiko po
rekonstrukcijos

. . Kriterijaus
6 mén. (n = 67) 12 mén. (n = 35) reiks mjé U p
IKDC (proc.) 78,5 (46,0; 98,9) 77,0 (43,7; 98,9) 1022 0,288
FMS balas 16,0 (9,0; 20,0) 15,0 (9,0; 19,0) 1027,5 0,302
ACL-RSI (proc.) 73,3 (15,0; 100,0) 75,0 (16,7; 95,8) 1260 0,537
LESS balas 6,0 (3,0; 10,0) 6,0 (3,0; 10,0) 993 0,717

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali reik§-
mé (Xxmax). IKDC — subjektyvus kelio sgnario vertinimo klausimynas; FMS — funkciniy
judesiy vertinimo sistema; ACL—RSI — klausimynas ,,Priekinis kryZminis raistis — grjzimas
] fizing veiklg po traumos®, LESS — nuSokimo nuo pakylos klaidy vertinimo sistema.

Atlikus FMS subtesty rezultaty palyginimus tarp grupiy, nustatéme
statistiSkai reikSmingy skirtumy (4.2.10 lentelé). Atliekant judesj ,,zingsnis
per klititj** 6 mén. grupéje 9,5 proc. daugiau tiriamyjy buvo jvertinti 1 balu.
Tai reiskia, jog buvo didelis pusiausvyros sutrikimas, nesugebéjimas atlikti
vientiso ir nuoseklaus judesio, nesugebéjimas atlikti kojos fleksijos nepalie-
Ciant arba nenuverciant barjero. 12 mén. grupéje tame paciame judesyje,
26,5 proc. daugiau gauti 2 balai. Tai reiskia, jog judesio metu buvo
atliekamas pasukimas arba pakreipimas kojoje, kuri atliko fleksijg, ar nugaros
palinkimas, atsiloSimas. 17 proc. daugiau tiriamyjy gavo 3 balus atliekant
judesj ,,zingsnis per klititj 6 mén. grupéje. Tai reiskia, jog aktyvios kojos
klubo, kelio bei ¢iurnos sanariai judesio metu iSliko sagitalinéje plokStumoje,
juosmeniné nugaros dalis viso judesio metu iSliko stabili, nepastebéta jokiy
papildomy stabilizaciniy — kompensaciniy judesiy.

Taip pat rezultatai statistiSkai reikSmingai (p<0,05) skyrési tarp grupiy
atliekant ,,liemens stabilumas pasikeliant* judesj. 6 mén. grupéje — 16,4 proc.,
12 mén. grupéje — net 34,3 proc. asmeny buvo jvertinti 0 balu, nes, atlikus
provokacinj judesj, jauté skausmg apatinéje nugaros dalyje. 55,2 proc. (6 mén.
grupé) ir 54,3 proc. (12 mén. grupé) tiriamyjy atliekant $j judesj buvo jvertinti
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3 balais. Tai reiskia, jog nyksciai iSliko pradinéje padétyje, kiinas buvo pake-
liamas nuo grindy kaip vientisa struktiira, nebuvo jokio nugaros arba dubens
kampo pasikeitimo.

4.2.10 lentelé. Funkciniy judesiy vertinimo palyginimas priklausomai nuo
praéjusio laiko po rekonstrukcijos

Judesys Grupé Tiriamieji (proc..) 1, o
0 baly | 1 balas |2 balai | 3 balai

Gilus prittpimas 6 mén. (n=67) — 16,4 43,3 40,3 [2,070|0,558
12 mén. (n = 35) 2,9 14,3 45,7 37,1

Zingsnis per kliitj |6 mén. (n = 67) - 20,9 47,82 | 31,3 |6,636|0,036
12mén. n=35) | - 11,4 | 74,32 | 143

Jtipstas 6 mén. (n=67) - 9,0 50,7 | 40,3 |3,350|0,187
12 mén. (n = 35) - - 54,3 457

Peties mobilumas |6 mén. (n=67) 7,5 15 34,3 56,7 (0,830(0,842
12mén. (n=35) | 5,7 - 31,4 | 62,9

Aktyvus tiesios 6 mén. (n=67) - 6,0 34,3 59,7 |2,011|0,366

kojos kelimas 12mén. n=35) | — 57 | 486 | 457

Liemens stabilumas |6 mén. (n= 67) 16,4 3,0 25,4 | 552 16,570|0,047

pasikeliant 12mén (n=35) | 343 | 29 | 86° | 543

Liemens rotacinis |6 mén. (n=67) - 19,4 73,1 75 14,962(0,175

stabilumas 12mén. n=35) | 29 | 314 | 543 | 114

Pastaba: (a) p = 0,012; (b) p = 0,032.

4.2.5 pav. pateikiama LESS klaidy pasiskirstymas pagal ménesius. Dia-
gramoje matyti, kad reCiausiai daromos klaidos abejose grupése yra per didelé
iSoriné pédy rotacija pirmo kontakto su zeme metu (6 mén. — 4,8 proc.,
12 mén. — 3,0 proc.), kampo kelio sanaryje pokytis maksimalaus pritipimo
metu (6 mén. — 1,6 proc., 12 mén. — 3,0 proc.). Dazniausiai pasitaikancios klai-
dos yra per mazas kampas kelio sgnaryje pirmo kontakto su Zeme metu (6 mén. —
63,5 proc., 12 mén. — 66,7 proc.) bei per didelé Soniné liemens fleksija pirmo
kontakto su zeme metu (6 mén. — 54,0 proc., 12 mén. 57,6 proc.).
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4.2.5 pav. Tiriamyjy procentinis pasiskirstymas pagal daromas klaidas
vertikalaus Suolio metu priklausomai nuo praéjusio laiko po rekonstrukcijos

Pastaba: 1 — kampas kelio sgnaryje, pirmo kontakto su Zeme metu; 2 — kampas klubo sgna-
ryje, pirmo kontakto su zeme metu; 3 — liemens fleksijos kampas sagitalioje plok§tumoje,
pirmo kontakto su zeme metu; 4 — ¢iurnos plantariné fleksija, pirmo kontakto su Zeme metu;
5 — genu valgum laipsnis kelio sanaryje pirmo kontakto su Zeme metu; 6 — Soniné liemens
fleksija pirmo kontakto su Zeme metu; 7 — kojy padétis kontakto su zeme metu plati; 8 — kojy
padétis kontakto su Zeme metu siaura; 9 — pédos iSoriné rotacija kontakto su Zeme metu; 10 —
pédos vidiné rotacija kontakto su Zeme metu; 11 — pédy simetrisSkumas kontakto su Zeme
metu; 12 — kampo kelio sgnaryje pokytis maksimalaus pritipimo metu; 13 — kampo klubo
sanaryje pokytis maksimalaus pritiipimo metu; 14 — liemens fleksijos pokytis maksimalaus
pritapimo metu; 15 —genu valgum pokytis kelio sgnaryje gilaus pritipimo metu; 16 — sgnariy
paslankumas, mobilumas; 17 — bendras jspudis.

Kita labai daznai atlickama klaida vertikalaus Suolio metu — genu valgum
pokytis kelio sanaryje gilaus pritipimo metu (6 mén. — 73 proc., 12 mén. —
54,5 proc.). Apzvelgus LESS rezultatus, galima daryti iSvada, jog dazniau-
sios kompensacijos judesio metu jvyksta kelio sgnaryje ir liemens srityje.

Apibendrinant, praé¢jus 6 mén. po PKRr transplantas dar néra prisitaikes
atlikti kelio sgnario stabilizavimo funkcijos, Soninis kelio sgnario stabilumas
nepakankamas, dinaminés pusiausvyros priekinés krypties rezultatai
blogesni, lyginant su 12 mén. grupe, vertikalaus Suolio kokybé vertinta
vidutiniSkai, psichologinis pasitikéjimas grjzti j fizing veikla ir kelio sanario
bukle nesiekia nustatyty normos riby.

4.3. SKkirtingy chirurginio gydymo metody rysys su apatiniy galiiniy
biomechanikos parametrais, asmenims, kuriems atlikta priekinio
kryZminio rai§¢io rekonstrukcija
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Sis uzdavinys sudarytas i§ dviejy daliy. Pirmoje dalyje asmenys buvo
suskirstyti pagal kryzminio raiscio transplanto tipa. 1 grupé — pusgyslinio-
graks¢iojo raumeny sausgysliy transplantas (st/g); 2 grupé — Slaunies ketur-
galvio raumens sausgyslés transplantas (qtpb); 3 grupé — girnelés savojo rais-
¢io transplantas (bptb). Pirmg grup¢ sudaré 65 asmenys, antrg — 21 asmeny,
treCig — 16 tiriamieji (4.3.1 lentele).

4.3.1 lentelé. Tyrimo grupiy charakteristikos priklausomai nuo transplanto
tipo

st/g qtpb bptb
(n = 65) (n=21) (n = 16) P

AmzZius (m) 24,0 (18,0; 42,0) 22,5 (18,0; 32,0) 20,0 (18,0; 34,0) | 0,307
Ugis (cm) 180,0 (152,0; 208,0) | 181,5(178,0; 195,0) | 185,0 (152,0; 200,0) | 0,232
Svoris (kg) 78,0 (53,0; 115,0) 80,0 (47,4; 114,0) 84,0 (47,4; 115,0) | 0,690
KMI 22,5 (19,2; 33,6) 23,9 (20,2; 33,6) 24,1 (19,5;33,6) | 0,423
Vyrai 61,3 proc. 64,3 proc. 50,0 proc. 0.791
Moterys 38,7 proc. 35,7 proc. 50,0 proc.

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reikSmé (Xmin), maksimali
reik§meé (xmax) arba kaip daznio procentinis pasiskirstymas. KMI — kiino masés indeksas; st/g
— pusgyslinio—graks¢iojo raumeny sausgyslés transplantas; qtpb — $launies keturgalvio
raumens sausgyslés transplantas; bptb — girnelés savojo raiscio transplantas.

Palyginus grupiy laksimetrijos testo rezultatus (4.3.2 lentel¢), Statistiskai
reik§mingg skirtumg (p<0,05, skirtumas 4,1 balo) nustatéme tarp st/g ir qtpb
grupiy, vertinant rai$éio stabilumo kreivés nuolydj. Taip pat qtpb grupéje
buvo nustatyta vidutiné funkcinio nestabilumo rizika (Slope P2>5). Visgi,
stebint maksimalius ir vidutinius blauzdikaulio poslinkius Slaunikaulio
atzvilgiu veikiant 134 N ir 150 N jégoms, matome, jog rais¢io buklé pakan-
kamai gera (skirtumai <1,5 mm).

4.3.2 lentelé. Kelio sqgnario priekinio kryzminio raiscio stabilumo vertinimas
priklausomai nuo transplanto tipo

st/g gtpb bptb Kriterijaus
(n = 65) (n=21) (n=16)  |reiksmeU| P
Slope P2 4,7 (0,0;28,2)2 | 8,0(0,0;28.2)* | 5,9 (0,0;28,2) 4,241 10,120
134 N displ. | 05(-2,8;52) | 04(-28:52) | 0,5(-1,7;3,) 2,322 0,313
diff (mm)
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4.3.2 lentelés tesinys

st/g gtpb bptb Kriterijaus
(n = 65) (n=21) (n=16)  |reiksme¢U| P
134 N Dpmax 0,5 (-2,8; 5,6) 0,4 (-2,8; 5,6) 0,5(-1,7; 3,6) 2,526 0,283
diff (mm)
150 Ndispl. | 05(-3,7;5,1) | 05(-3,7;51) | 0,5(-1,5;3,8) 1,037 |0,595
diff (mm)
150 N Dpmax 0,6 (-2,9;5,1) 0,6 (-2,9;5,1) 0,6 (-1,2;4,1) 1,326 |0,515
diff (mm)

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (xmin), maksimali
reikSmeé (xmax). (2) p = 0,035. Slope P2 —rai§¢io stabilumo kreivés nuolydis; 134 N displ. diff
— vidutinis blauzdikaulio poslinkio §launikaulio atzvilgiu skirtumas veikiant 134 N jégai;
134 N Dmax diff — maksimalus blauzdikaulio poslinkis §launikaulio atzvilgiu veikiant 134N
jégai; 150N displ. diff — vidutinis blauzdikaulio poslinkio $launikaulio atzvilgiu skirtumas
veikiant 150N jégai; 150 N Dmax diff — maksimalus blauzdikaulio poslinkis $launikaulio
atzvilgiu veikiant 150 N jégai; st/g — pusgyslinio—grakséiojo raumeny sausgyslés
transplantas; qtpb — Slaunies keturgalvio raumens sausgyslés transplantas; bpth — girnelés
savojo raiscio transplantas.

Palyginus HOP subtesty rezultatus tarp trijy grupiy (4.3.3 lentelé) gauti
statistiSkai reik§mingi skirtumai (p<0,05) tarp qtpb ir bptb grupés ,,HOP
1 Suolis®, ,,HOP 3 Suoliai jstrizai“ ir ,,HOP 3 Suoliai tiesiai* subtesty. Taip
pat st/g grupés rezultatai buvo statistiSkai reik§mingai mazesni (p<0,05)
atlikus ,,HOP 3 suoliai tiesiai“ ir ,,HOP 6 m laikui*, lyginant su bptb grupe.
Pagal literatiroje teikiamg informacijg, qtpb grupé visuose subtestuose,
i8skyrus ,,HOP 6 m laikui* subtesta, nesieké normos riby (>90 proc.).

4.3.3 lentelé. Apatiniy galiiniy biomechanikos vertinimas Suoliy viena koja
metu priklausomai nuo transplanto tipo

st/g gtpb bptb Kriterijaus
(n = 65) (n=21) (n = 16) reik§mét | P
HOP 1 3uolis| 91,2 (95 proc. PI: 87,7 (95 proc. P1:|97,2 (95 proc. P1:| 7,344 0,025
(proc.) 89,3-93,1) 82,0-92 4)2 92,0-102,3)2
HOP 3 jstri- | 90,9 (95 proc. PI: |86,7 (95 proc. PI: (95,5 (95 proc. PI:| 6,056 |0,058
Zai (proc.) 88,9-93,0) 81,8-91,6)° 91,3-99,9)°
HOP 3 tiesiai 91,1 (95 proc. PI:|88,5 (95 proc. P1:|97,1 (95 proc. PI:| 5,931 {0,052
(proc.) 90,2 -93,7)° 83,4-93,5)¢ 94,7-99,6)¢
HOP 6 m 94,2 (95 proc. P1:{ 94,9 (95 proc. PI: |98,6 (95 proc. PI:| 3,638 |0,162
laikui (proc.) 92,6-95,8)¢ 91,5-98,4) 95,4-101,8)¢

Pastaba: duomenys pateikiami kaip aritmetinis vidurkis ir 95 proc. pasikliautinasis intervalas
x (PI); (a) p = 0,019; (b) p = 0,019; (c) p = 0,002; (d) p = 0,011; (e) p = 0,043. st/g —
pusgyslinio—graks$éiojo raumeny sausgyslés transplantas; gtpb — Slaunies keturgalvio
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raumens sausgyslés transplantas; bpth — girnelés savojo rai§¢io transplantas; HOP — Suoliy
viena koja testy rinkinys.

Apskaiciavus Y pusiausvyros testo rezultatus (4.3.4 lentelé), gauti statis-
tiskai reikSmingi skirtumai (p<0,05). Vertinant vidinés krypties skirtumus,
kai operuotas deSinés kojos PKR, qtpb grupés rezultatas buvo reikSmingai
blogesnis, lyginant su kitomis grupémis. Geriausias rezultatas (1,8 cm) buvo
bptb grupéje. Vertinant Soninés krypties skirtuma, qtpb grupéje rastas dides-
nis skirtumas tarp kairés operuotos kojos ir desinés sveikos (4 cm), lyginant
su bptb grupe (1,5 cm). Qtpb grupés desinés kojos suminis balas buvo blo-
gesnis nei bptb grupés (p<0,05). Taip pat qtpb grupés didzioji dalis rezultaty
nesieke literatiiroje nustatyty normos riby.

4.3.4 lentelé. Dinaminés pusiausvyros Vvertinimas priklausomai nuo
transplanto tipo

st/g gtpb bptb Kriteriaus
(n = 65) (n=21) (n=16) | reiksme¢U | P
YBT prickineés [Okk 1,0 3,0 18 1,858 [0,395
krypties (-15,0: 4,5) | (-7,5:-05) | (-9,0;1,5)
skirtumas (cm) |ogk 40 95 30 3453 0,178
(719151 810) (717101 110) (73151 315)
YBT vidines |Okk 15 15 25 0,375 |0,829
krypties (-13,0:7,0) | (-8,0:6,0) | (~13,0;7,0)
skirtumas (cm) | ogk 25 70 18 6,800 0,032
(=14,5; 4,02 | (-14,5; =1,0%° | (~0,5; 4,0)°
YBT Soninés |Okk -3,0 4,0 -1,5 8,736 0,013
krypties (=9,0; 4,0)° | (1,5; 11,5)%¢ | (~7,5; 0,5)4
skirtumas (Cm)| gk 0,0 35 1,0 0467 [0,792
YBT kairés  |Okk 99,0 94,0 107,5 2169 0,338
kojos suminis (85,7;110,5)| (91,7;105,3) | (89,8;110,5)
balas Odk 98,3 104,8 107,2 4585 0,101
(85,9; 115,2)| (87,3;111,4) | (99,8; 107,4)
YBT desinés  |Okk 101,6 95,4 106,5 5678 |0,058
kojos suminis (87,9; 111,7)| (90,9; 107,4)° | (99,8; 111,7)°
balas Odk 96,2 95,7 107,4 4,470 0,107
(82,6; 118,8)| (84,2; 106,4)" |(101,4; 109,5)f

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali reik§-
mé (xmax). (@) p = 0,013; (b) p = 0,021; (c) p<0,0001; (d) p = 0,002; (e) p = 0,016;
(f) p = 0,048; Okk — operuota kairé koja; Odk — operuota desiné koja; st/g — pusgyslinio—
graks¢iojo raumeny sausgyslés transplantas; qtpb — slaunies keturgalvio raumens sausgyslés
transplantas; bptb — girnelés savojo rais¢io transplantas, YBT — Y pusiausvyros testas.
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Palyginus dviejy kokybiniy testy (FMS ir LESS) bei dviejy klausimyny
(ACL-RSI ir IKDC) rezultatus, statistiskai reik§mingai skyrési tik FMS testo
st/g ir bptb grupiy rezultatai (p<0,05). Kaip teigiama literatiiroje, FMS rezul-
tatai buvo vir§ rizikos patirti traumg ribos (>14 baly), taciau to negalima
pasakyti apie LESS rezultatus. Visy grupiy rezultatai vir$ijo nustatyta
traumos rizikos norma, kuri literatiiroje nurodoma <4 balai. ACL-RSI
klausimyno balai buvo didesni uz normos ribas. Tai reiskia, jog tiriamieji
vidutiniskai gerai pasitiki savo galimybémis grizti i fizing veikla. Vertinant
IKDC klausimyno rezultatus, matoma, jog né vieno transplanto grupé nesieké
nustatytos 87,7 baly ribos (4.3.5 lentelé).

4.3.5 lentelé. Psichologinio pasitikéjimo grizti j fizing veiklq ir subjektyvaus

kelio sgnario vertinimy, funkciniy judesiy ir vertikalaus suolio
biomechanikos vertinimy palyginimas priklausomai nuo transplanto tipo
st/g qtpb bptb Kriterijaus

(n = 65) (n=21) (n = 16) reiksme¢ U| P
IKDC (proc.)| 77,6 (43,7; 98,9) | 83,5 (57,5; 97,7) | 84,5(54,0;97,7) | 1,397 |0,497
FMSbalas | 16,0 (9,0; 20,0) | 15,5(11,0; 19,0) | 17,5 (15,0; 19,0) | 4,547 |0,045
ACL-RSI  |72,1(15,0;100,0)| 86,7 (32,5; 91,7) | 70,4 (50,8;91,7) | 3,268 |0,195
(proc.)
LESS balas | 6,0 (3,0;10,0) 6,0 (3,0; 9,0) 4,9 (3,0; 8,0) 1,198 0,549

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali reiks-
mé (Xmax) arba kaip aritmetinis vidurkis ir 95 proc. pasikliautinasis intervalas x (P1); (a) p =
0,037; st/g — pusgyslinio—graks¢iojo raumeny sausgyslés transplantas; qtpb — Slaunies
keturgalvio raumens sausgyslés transplantas; bptb — girnelés savojo rais¢io transplantas;
YBT — Y pusiausvyros testas; IKDC — subjektyvus kelio sgnario vertinimo klausimynas;
FMS — funkciniy judesiy vertinimo sistema; ACL-RSI — klausimynas ,,Priekinis kryzminis
raistis — grizimas | fizine veiklg po traumos®, LESS — nuSokimo nuo pakylos klaidy vertinimo
sistema.

Atlikus FMS subtesty rezultaty palyginimus (4.3.6 lentelé) tarp grupiy,
statistiSkai reikSmingy skirtumy nerasta. [vertinus visus subtestus, nustatyta,
jog tam tikruose judesiuose tiriamieji buvo jvertinti 0 balu. 1,3 proc. asmeny,
kuriems buvo transplantuotas st/g transplantas, jauté¢ skausma kelio sanaryje
atliekant gily pritipima. Net 21,4 proc. tiriamyjy, kuriems buvo transplantuo-
tas qptb transplantas, jauté skausma atlikus peties sgnario provokacinj testa.

St/g grupéje 55,0 proc., gtpb — 35,7 proc., bptb grupéje 87,5 proc. tiria-
muyjy, atliekant aktyvy tiesios kojos kélima, buvo jvertinti 3 balais. Tai reis-
kia, jog yra pakankamas dubenj stabilizuojamyjy raumeny funkcionalumas,
pakankamas atraminés kojos priekinés raumeny grupés mobilumas, pakan-
kamas aktyvios kojos uzpakalinés §launies raumeny grupés mobilumas.
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4.3.6 lentelé. Funkciniy judesiy vertinimo palyginimas priklausomai nuo
transplanto tipo

Judesys Grupé Tiriamieji (proc.) 2 0
Obaly | 1lbalas | 2balai | 3balai
Gilus stlg (n = 65) 13 17,5 45,0 36,3 [3,147/0,790
pritiipimas qtpb (n = 21) - 14,2 42,9 42,9
bptb (n = 16) - - 37,5 62,5
Zingsnis per | st/g (n = 65) - 21,2 53,8 25,0 |3,671|0,452
kliatj qtpb (n = 21) - 7.1 64,3 28,6
bptb (n = 16) - - 75,0 25,0
Jtapstas st/g (n = 65) — 7,4 53,8 53,8 5,160(0,271
qtpb (n = 21) - - 57,1 42,9
bptb (n = 16) - - 25,0 75,0
Peties st/g (n = 65) 3,7 1,3 37,5 57,5 |8,543(0,201
mobilumas | gtpp (n = 21) 21,4 - 21,4 57,2
bptb (n = 16) 12,5 - 12,5 75,0
Aktyvus st/g (n =65) - 75 37,5 55,0 |7,897|0,095
tiesios kojos [ gtph (n = 21) - - 64,3 35,7
kelimas bptb (n = 16) _ _ 12,5 875
Liemens st/g (n =65) 25,0 3,8 15,0 56,2 |7,145(0,308
stabilumas [ qinp (n = 21) 14,2 - 42,9 42,9
pasikeliant = 0 0= 16) | 125 - 25 62,5
Liemens st/g (n =65) 1,3 25,0 63,7 10,0 |2,755|0,839
rotacinis qtpb (n = 21) - 21,4 78,6 -
stabilumas = = 16) - 125 75 125

Pastaba: st/g — pusgyslinio—graks¢iojo raumeny sausgyslés transplantas; qtpb — Slaunies
keturgalvio raumens sausgyslés transplantas; bptb — girnelés savojo raisc¢io transplantas.

4.3.1 pav. pateikiamas LESS klaidy pasiskirstymas pagal raiscio trans-
planto tipa. Diagramoje matyti, kad reciausiai daromos klaidos visose trijose
grupése yra vidiné rotacija pédose pirmo kontakto su Zeme metu (St/g—
4,1 proc. gtpb — 0 proc., bptb — 12,5 proc.); kampo pokytis kelio sgnaryje
maksimalaus pritapimo metu (st/g — 2,7 proc., gtpb — 0 proc., bptb — 0 proc.);
kampo pokytis klubo sgnaryje maksimalaus pritapimo metu (st/g — 13,5 proc.,
gtpb — 7,1 proc., bptb — 0 proc.).

StatistiSkai reikSmingi skirtumai rasti dvejuose LESS judesiy vertini-
muose (p<0,05). Qtpb transplanto grup¢, vertinant ¢iurnos plantarine fleksija
pirmo kontakto su Zeme metu, statistiskai reikSmingai dazniau klydo (42,9 proc.)
nei kitos grupés. Tos pacios grupés (qtpb — 71,4 proc.) Zymiai didesnis klaidy
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skaiCius nustatytas ir vertinant pédy simetriSkumg pirmo kontakto su zeme

metu.
80

70 1] I 5
60 - — =
50 - . Mo B

40 —HH Hi A =

Proc.

B

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

‘ Ost/g [Cqtpb Ebptb ‘

4.3.1 pav. Tiriamyjy procentinis pasiskirstymas pagal daromas klaidas
vertikalaus Suolio metu priklausomai nuo transplanto tipo

Pastaba: 1 — kampas kelio sgnaryje, pirmo kontakto su Zeme metu; 2 — kampas klubo
sgnaryje, pirmo kontakto su zeme metu; 3 — liemens fleksijos kampas sagitalioje plok§tumoje
pirmo kontakto su zeme metu; 4 — ¢iurnos plantariné fleksija pirmo kontakto su Zeme metu;
5 — genu valgum laipsnis kelio sanaryje pirmo kontakto su Zeme metu; 6 — Soniné liemens
fleksija pirmo kontakto su Zeme metu; 7 — kojy padétis kontakto su zeme metu plati; 8 — kojy
padétis kontakto su Zeme metu siaura; 9 — pédos iSoriné rotacija kontakto su Zeme metu; 10 —
pédos vidiné rotacija kontakto su Zeme metu; 11 — pédy simetrisSkumas kontakto su Zeme
metu; 12 — kampo kelio sgnaryje pokytis maksimalaus prittipimo metu; 13 — kampo klubo
sanaryje pokytis maksimalaus pritiipimo metu; 14 — liemens fleksijos pokytis maksimalaus
pritipimo metu; 15 — genu valgum pokytis kelio sgnaryje gilaus pritipimo metu; 16 — sgnariy
paslankumas, mobilumas; 17 — bendras jspudis; st/g — pusgyslinio—graks§éiojo raumeny
sausgyslés transplantas; qtpb — Slaunies keturgalvio raumens sausgyslés transplantas; bptb —
girnelés savojo rai$éio transplantas; (a) p = 0,048; (b) p = 0,029.

Antroje uzdavinio dalyje asmenys buvo suskirstyti pagal kryzminio
raiS¢io transplanto diametrg. 1 grupé — <9 mm (25 asmenys); 2 grupé — 9,5—
10 mm (50 asmeny); 3 grupé —>10,5 mm (27 asmenys). 4.3.7 lenteléje paly-
gintos grupiy charakteristikos.
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4.3.7 lentelé. Tyrimo grupiy charakteristikos priklausomai nuo transplanto

diametro

<9 mm 9,5-10 mm >10,5 mm

(n = 25) (n = 50) (n = 27) P
Amzius (m) 24,0 (18,0; 34,0) 22,0 (18,0; 42,0) 24,0 (18,0; 40,0) | 0,751
Ugis (cm) 179,0 (152,0; 205,0) | 180,0 (154,0; 208,0) | 182,0 (152,0; 208,0) | 0,452
Svoris (kg) 77,0 (53,0; 115,0) 80,0 (47,4; 114,0) 84,0 (47,4;115,0) | 0,177
KMI 22,5 (19,2; 33,6) 23,9 (19,2; 32,9) 24,1 (19,5;33,6) | 0,193
Vyrai 52,0 proc. 58,0 proc. 59,3 proc. 0.495
Moterys 48,0 proc. 42,0 proc. 40,7 proc. ’

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reikSmé (Xmin), maksimali
reik§mé (xmax) arba kaip daznio procentinis pasiskirstymas; KMI — kiino masés indeksas.

Palyginus grupiy laksimetrijos testo rezultatus (4.3.8 lentelé), statistiskai
reik§mingy skirtumy nerasta. Ta¢iau, <9 mm grupéje nustatyta vidutiné funk-
cinio nestabilumo rizika (Slope P2>5). Visgi, stebint maksimalius ir viduti-
nius blauzdikaulio poslinkius §launikaulio atzvilgiu, veikiant 134 N ir 150 N
jégoms, matome, jog rai§¢io buklé pakankamai gera (skirtumai <1,5 mm).

4.3.8 lentelé. Kelio sqnario priekinio kryZminio raiscio stabilumo vertinimas
priklausomai nuo transplanto diametro

<9 mm 9,5-10 mm >10,5 mm |Kriterijaus

(n = 25) (n = 50) (n=27) |reiksme¢u| P
Slope P2 5,0(0,1; 13,0) | 4,7 (0,0;28,2) | 3,6 (0,0; 28,2) 1,248 0,536
134 N displ. diff | 0,4 (-1,1;4,2) | 0,4 (-2,8;5,2) | 0,5(-1,7; 3,6) 0,105 {0,949
(mm)
134 N Dpax diff 0,4 (-1,1;4,2) | 0,4(-2,8;5,6) | 0,5(-1,7; 3,6) 0,105 {0,949
(mm)
150 N displ. diff | 0,5(-1,0;3,9) | 0,5(-3,7;5,1) | 0,5(-1,5; 3,8) 0,323 {0,851
(mm)
150 N Dmax diff 0,6 (-1,1;4,0) | 0,6 (-2,9;5,1) | 0,6 (-1,2;4,1) 0,606 {0,739
(mm)

Pastaba: Slope P2 - rai¢io stabilumo kreivés nuolydis; 134 N displ. diff — vidutinis
blauzdikaulio poslinkio $launikaulio atzvilgiu skirtumas veikiant 134 N jégai; 134 N Dmax
diff — maksimalus blauzdikaulio poslinkis $launikaulio atZvilgiu veikiant 134 N jégai; 150 N
displ. diff — vidutinis blauzdikaulio poslinkio $launikaulio atZvilgiu skirtumas veikiant 150 N
jégai; 150 N Dmax diff — maksimalus blauzdikaulio poslinkis §launikaulio atzvilgiu veikiant
150N jégai; duomenys pateikiami kaip mediana (xme), minimali reik§mé (xmin), Mmaksimali
reikSmé (Xmax)-
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Palyginus HOP subtesty rezultatus tarp grupiy (4.3.9 lentel¢), statistiskai
reikSmingy skirtumy nerasta. Pagal literatiiroje teikiamg informacija, >10,5 mm
grupés ,,HOP 1 Suolis*“ subtesto rezultatas nesieké normos riby (>90 proc.).
Visi kiti grupiy rezultatai buvo geri.

4.3.9 lentelé. Apatiniy galuniy biomechanikos vertinimas Suoliy viena koja
metu priklausomai nuo transplanto diametro

<9 mm 9,5-10 mm >10,5 mm Kriterijaus
(n = 25) (n = 50) (n=27) |reiksmeu| P

HOP 1 suolis |90,1 (74,3; 108,6)|92,7 (70,2; 106,3)|88,6 (72,0; 107,3)| 4,282 {0,118
(proc.)
HOP 3 jstrizai {90,8 (70,0; 105,2)|91,8 (65,8; 106,9)(92,0 (69,2; 106,1)| 0,077 |0,962
(proc.)
HOP 3 tiesiai |95,7 (80,5; 102,9)|91,3 (71,9; 105,8)(90,1 (68,6; 105,6)| 0,910 [0,634
(proc.)
HOP 6 m 97,2 (81,3; 105,2)|94,8 (81,4; 106,6)(94,8 (78,4; 108,2)| 1,183 0,554
laikui (proc.)

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali reiks-
meé (Xmax); HOP — Suoliy viena koja testy rinkinys.

Statistiskai reikSmingy skirtumy tarp grupiy rasta vertinant: priekinés
krypties rezultatus (9,5-10 mm grupés skirtumas geresnis 3 cm, lyginant su
<9 mm grupe, kai operuotas kairés kojos PKR); vidinés krypties rezultatus
(9,5-10 mm grupés geresnis skirtumas 1,2 cm, lyginant su <9 mm grupe, kai
operuotas kairés kojos PKR ir >10,5 mm grupés skirtumas geresnis 5 cm,
lyginant su <9 mm grupe, kai operuotas desinés kojos PKR); Soninés krypties
rezultatus (9,5-10 mm grupés geresnis skirtumas, lyginant su kitomis dviem
grupémis, kai operuotas kairés kojos PKR); kairés kojos suminius balus (9,5
10 mm grupés geresnis skirtumas, lyginant su kitomis dviem grupémis, kai
operuotas kairés kojos PKR). Taip pat nustatyta didelé dalis suminiy baly,
kurie nesieké nustatytos 97 baly ribos (4.3.10 lentelé).
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4.3.10 lentelé. Dinaminés pusiausvyros
transplanto diametro

vertinimas priklausomai nuo

<9 mm 9,5-10 mm >10,5 mm | Kriterijaus
(n = 25) (n = 50) (n=27) | reikkmeU | P
YBT priekinés |Okk —4,0 -1,0 -3,0 9,09 0,006
krypties (-15,0; 3,0 | (-9,5; 4,5)2 (-15,0; 0,0)
skirtumas (cm) |0 gk 4,0 45 1,0 6,79 |0,204
(-11,0;35) | (-19,5;8,0) | (~-17,0;3,0)
YBT vidines |Okk —3,0 ~1,8 15 241  |0,098
krypties (-13,0; 3,0)° | (-8,0;7,0)® (-9,0; 2,0
skirtumas (cm) |ogk 55 52 0,5 3,64  |0,120
(-145; 1,5 | (-14,0;4,0) | (~14,5; 5,5)°
YBT Soninés |Okk -5,0 0,0 -1,8 12,23 0,001
krypties (=9,0; 1,5) | (=5,5; 11,5)% | (-8,5; 1,5)°
skirtumas (cm) [ogk 2.0 0,0 2,0 2,76 |0,282
(-20,0;85) | (-155;7,5) | (-8,0;10,5)
YBT kairés  |Okk 92,1 101,3 93,8 8,24 0,01
kojos suminis (85,7; 102,1)" | (89,5; 110,5)%9| (87,9; 104,2)°
balas Odk 104,8 97,56 98,3 296  |0,342
(87,3:115,2) | (88,8:122,2) | (81,8;111,4)
YBT desinés |Okk 99,8 103,6 97,4 112 |0,617
kojos suminis (90,1; 109,0) | (88,4;111,7) | (87,9;110,3)
balas Odk 96,0 94,5 96,6 098 [0,778
(84,2;118,8) | (82,6;118,8) | (84,8;108,9)

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reikSmé (Xmin), maksimali
reikSmeé (xmax). (@) p = 0,002; (b) p = 0,033; (c) p = 0,041; (d) p<0,01; (¢) p=0,031; () p =
0,005; (g) p = 0,043; Okk — operuota kairé koja; Odk — operuota desiné koja; YBT — Y
pusiausvyros testas.

Lyginant dviejy kokybiniy testy (FMS ir LESS) bei dviejy klausimyny
(ACL-RSI ir IKDC) rezultatus (4.3.11 lentel¢), skirtumy tarp grupiy taip pat
nerasta. FMS rezultatai visose trijose grupése buvo geri (>14 baly), taciau
LESS rezultatai buvo vidutiniai (5 balai — gera Suolio technika, 6 balai
vidutiné Suolio technika). ACL-RSI klausimyno jver¢iai (proc.) buvo didesni
uz normos ribas, tai reiskia, jog tiriamieji vidutiniskai gerai pasitiki savo
galimybe grjzti | fizing veiklg. Vertinant IKDC klausimyno rezultatus,
matoma, jog né viena grupé nesieké 87,6 normos ribos.
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4.3.11 lentelé. Psichologinio pasitikéjimo grizti j fizine veiklq ir subjektyvaus

kelio sgnario vertinimy, funkciniy judesiy ir vertikalaus Suolio
biomechanikos vertinimy palyginimas priklausomai nuo transplanto
diametro

<9 mm 9,5-10 mm >10,5 mm Kriterijaus

(n = 25) (n = 50) (n=27) reiksmé U| P
IKDC 73,0 (51,7;98,9) | 83,9 (43,7,98,9) | 79,3(54,0;93,1) | 1,626 |0,444
(proc.)
FMS balas | 16,0 (9,0;19,0) | 15,0 (9,0;20,0) | 16,0 (9,0; 19,0) 3,358 |0,187
ACL-RSI | 74,2 (15,0;95,8) | 78,3 (16,7;99,2) | 71,7 (26,7, 100,0) | 2,614 |0,271
(proc.)
LESShalas | 5,0(3,0;9,0) | 6,0(3,0;10,0) 6,0 (3,0; 9,0) 0,408 0,815

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali reiks-
mé (xmax); IKDC — subjektyvus kelio sgnario vertinimo klausimynas; FMS — funkciniy
judesiy vertinimo sistema; ACL—RSI — klausimynas ,,Priekinis kryZminis raistis — grizimas
i fizing veikla po traumos®, LESS — nuSokimo nuo pakylos klaidy vertinimo sistema.

Atlikus FMS subtesty rezultaty palyginimus tarp grupiy (4.3.12 lentelé),
rasta statistiSkai reikSmingy skirtumy (p<0,05). Vertinant FMS subtesto
»zingsnis per klititj rezultatus, nustatyta, jog <9 mm grupéje tik 8 proc.
tirlamyjy buvo jvertinti 1 balu. Minétame judesyje ploniausio transplanto
grupés 72 proc. tiriamyjy buvo jvertinti 2 balais. Tai reiskia, jog <9 mm gru-
péje, asmenys, atlikdami Zengima per klititj, dazniausiai lenkiamoje kojoje
atliko pasukima, pakreipima, nugaros palenkima, atlo§ima, pakeité laikomos
lazdos padét;.

Atliekant ,,liemens stabilumg pasikeliant* judesj, grupé, kurioje trans-
planto dydis buvo <10,5 mm, dazniausiai vertinti O balu. Tai reiskia, jog,
atliekant provokacinj testa, tiriameji jauté skausma juosmeninéje nugaros
dalyje. Taip pat ta pati grup€, lyginant su kitomis, dazniausiai buvo vertinti
3 balais. Tai reiskia, jog tiriamieji, atlikdami judesj, atkélé kiing kaip vientisa
struktiirg, nebuvo jokio nugaros arba dubens kampo pasikeitimo.
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4.3.12 lentelé. Funkciniy judesiy vertinimo palyginimas priklausomai nuo
transplanto diametro

Judesys Grupé Tiriamieji (proc.) 2 o
Obaly | 1 balas | 2 balai | 3 balai
Gilus <9 mm (n = 25) - 12,0 44,0 | 44,0 |3,446 0,751
pritipimas 195 10 mm (n=50)| 1,9 19,2 40,4 38,5
>10,Smm (n=27) | - 10,4 552 | 345
Zingsnis per  |<9 mm (n = 25) - 800 | 7200 | 200 [12,519]0,014
kliatj 95-10mm(n=50)| - | 30,820 | 404c | 28,9
>10,Smm (n=27) | - 6,9° 68,9 | 24,2
[tapstas <9 mm (n = 25) - - 52,0 48,0 |5,185|0,269
95-10mm (n=50)| - 5,8 500 | 44,2
>10,Smm (n=27) | - 13,8 552 | 31,0
Peties <9 mm (n = 25) 8,0 - 320 | 600 |6,534(0,366
mobilumas |95 10 mm (n=50)| 5,7 - 31,8 | 625
>10,Smm (n=27) | 3,5 6,9 379 | 51,7
Aktyvus <9 mm (n = 25) - 4,0 160 | 80,0 |8,930/0,063
tiesios kojos |95 10 mm (n=50)| - 3,9 46,1 | 50,0
kelimas >10,5mm (n=27) | - 103 | 414 | 483
Liemens <9 mm (n = 25) 16,0 - 40,04 44,0 |11,581|0,042
stabilumas 195 10 mm (n=50)| 231 | 58 154 | 557
pasikeliant | o m=27) | 276 | 34 690 | 621
Liemens <9 mm (n = 25) - 20,0 72,0 80 8,000 /0,238
rotacinis 95-10mm(n=50)| 1,9 | 327 53,9 11,5
stabilumas 1 0 S mm m=27) | - 13,8 82,8 34

Pastaba: (a) p = 0,013; (b) p = <0,001; (c) p = 0,021; (d) p = 0,016.

4.3.2 pav. pateikiamas LESS klaidy pasiskirstymas pagal rai$¢io trans-
planto diametra. Reciausiai daromos klaidos tarp tiriamyjy buvo pédos vidiné
rotacija pirmo kontakto su zeme metu (<9 mm — 0proc.; 9,5-10 mm —
8,16 proc.; >10,5 mm — 0 proc.) ir kampo kelio sanaryje pokytis maksimalaus
pritipimo metu (<9 mm — 0Oproc.; 9,5-10 mm — Oproc.; >10,5 mm —
7,4 proc.).

Dazniausiai atlickamos klaidos buvo: kampas kelio sgnaryje pirmo kon-
takto su zeme metu (<9 mm —79,2 proc.; 9,5-10 mm — 61,2 proc.; >10,5 mm —
63 proc.) ir genu valgum pokytis kelio sgnaryje gilaus pritipimo metu
(<9 mm - 62,5 proc.; 9,5-10 mm — 65,3 proc.; >10,5 mm — 70,4 proc.).
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4.3.2 pav. Tiriamyjy procentinis pasiskirstymas pagal daromas klaidas
vertikalaus Suolio metu priklausomai nuo transplanto tipo priklausomai nuo
transplanto diametro

Pastaba: 1— kampas kelio sanaryje, pirmo kontakto su Zeme metu; 2 — kampas klubo
sgnaryje, pirmo kontakto su zeme metu; 3 — liemens fleksijos kampas sagitalioje
plokstumoje, pirmo kontakto su Zeme metu; 4 — ¢iurnos plantariné fleksija, pirmo kontakto
su zeme metu; 5 — genu valgum laipsnis kelio sgnaryje pirmo kontakto su Zeme metu; 6 —
Soniné liemens fleksija pirmo kontakto su Zzeme metu; 7 — kojy padétis kontakto su zeme
metu plati; 8 — kojy padétis kontakto su Zeme metu siaura; 9 — pédos iSoriné rotacija kontakto
su zeme metu; 10 — pédos vidiné rotacija kontakto su zeme metu; 11 — pédy simetriSkumas
kontakto su zeme metu; 12 — kampo kelio sgnaryje pokytis maksimalaus pritiipimo metu;
13 — kampo klubo sgnaryje pokytis maksimalaus pritipimo metu; 14 — liemens fleksijos
pokytis maksimalaus pritipimo metu; 15— genu valgum pokytis kelio sgnaryje gilaus
pritipimo metu; 16 — sgnariy paslankumas, mobilumas; 17 — bendras jspudis. (a) p = 0,048.

StatistiSkai reikSmingas skirtumas tarp grupiy (p<0,05) gautas vertinant
liemens fleksijos pokytj maksimalaus prittipimo metu. Storiausio transplanto
grupé dazniausiai daré Sig klaida (44,4 proc.) lyginant su kitomis dviem
grupémis.

Vertinant rai$¢io transplanto tipo poveikj apatiniy galtiniy biomecha-
niniams rodikliams, nustatyta, jog qtpb grupé turi didziausig funkcinio nesta-
bilumo rizikg, HOP Suoliy ir dinaminés pusiausvyros rezultatai buvo bloges-
ni, lyginant su kitomis dviem grupémis. Taciau qtpb grupés psichologinio
pasitikéjimo grjzti j fizing veiklg rezultatai buvo geriausi. Ploniausio
transplanto grupéje nustatyta vidutiné funkcinio nestabilumo rizika, dinami-
nés pusiausvyros rezultatai blogesni, lyginant su kitomis grupémis.
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4.4. Traumos mechanizmo ir psichologinio pasitikéjimo
grizti j fizine veikla sgasajos su tolimaisiais gydymo
rezultatais praéjus 6 arba 12 mén. po rekonstrukcijos

Siekiant jvykdyti §j uzdavinj, duomenis suskirstéme j dvi dalis. Pirmoje
dalyje tiriamieji buvo suskirstyti pagal patirtos traumos tipg. Kontaktiné trau-
ma — tai, kai tiriamasis traumos metu susiduria su kitu asmeniu arba objektu,
0 tai turi jtakos PKR plySimui. Nekontaktiné trauma — tai, kai PKR plysimas
jvyksta bet kokio judesio metu, nesusidiirus su kitu Zzmogumi arba objektu.
Taip pat traumos mechanizmo sasajos su gydymo rezultatais buvo lyginti
praéjus 6 arba 12 mén. po rekonstrukcijos. 6 mén. po PKRr kontaktinés trau-
mos grupéje buvo 22 asmenys, nekontaktinés traumos grupéje — 45 asmenys.
12 mén. po PKRr kontaktinés traumos grupéje buvo 16 asmeny, nekon-
taktinés traumos grupéje — 19 asmeny. Grupiy charakteristikos pateikiamos
4.4.1 lenteléje.

4.4.1 lentelé. Tyrimo grupiy charakteristikos priklausomai nuo traumos
mechanizmo ir laiko po rekonstrukcijos

Laikas po Kontaktiné Nekontaktiné trauma
operacijos trauma (n = 38) (n=64) P
AmZius (m) 6 mén. 23,5 (18,0; 42,0) 24,0 (18,05 39,0) 0,799
12 mén. 21,0 (18,05 39,0) 22,0 (18,0; 36,0) 0,230
Ugis (cm) 6 mén. 181,0 (158,0; 208,0) 179,0 (152,0; 208,0) | 0,175
12 mén. 185,0 (152,0; 208,0) 178,0 (158,0; 195,0) | 0,193
Svoris (kg) 6 mén. 79,5 (58,0; 114,0) 82,0 (47,4; 115,0) 0,500
12 mén. 82,3 (53,0; 108,0) 70,0 (55,0; 100,0) 0,009
KMI 6 mén. 24,1 (19,2; 28,1) 23,1 (19,2; 33,6) 0,557
12 mén. 24,8 (20,0; 28,4) 22,1 (19,5; 27,7) 0,014
Vyrai ) 59,1 roc. 60,0 proc.
6 mén. 0,354
Moterys 40,9 proc. 40,0 proc.
Vyrai . 42,1 proc. 56,3 proc.
12 mén. 0,870
Moterys 57,9 proc. 43,7 proc.

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (xmin) arba kaip daZnio
procentinis pasiskirstymas; KMI — kiino masés indeksas.

StatistiSkai reikSmingas skirtumas nustatytas lyginant maksimaly blauz-
dikaulio poslinkj Slaunikaulio atzvilgiu veikiant 134 N jégai, praé¢jus 6 mén.
po PKRr (nekontaktinés traumos grupés rezultatas mazesnis 0,7 mm, lyginant
su konktaktinés traumos grupe) ir maksimaly blauzdikaulio poslinkj
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Slaunikaulio atzvilgiu, veikiant 150 N jégai, praéjus 6 mén. po PKRr (nekon-
taktinés traumos grupés rezultatas mazesnis 0,7 mm, lyginant su konktaktines
traumos grupe). Nors daugiau StatistiSkai reik§mingy skirtumy neradome
(p>0,05), tac¢iau matome, jog nekontaktinés traumos grupei, praéjus 12 mén.
po PKRr, nustatyta vidutiné funkcinio nestabilumo rizika (Slope P2>5).
Raiscio buklé visose grupése vertinta gerai (Skirtumai <1,5 mm). Duomenys
pateikiami 4.4.2 lenteléje.

4.4.2 lentelé. Kelio sgnario priekinio kryzminio raiscio stabilumo vertinimas

priklausomai nuo traumos mechanizmo ir laiko po rekonstrukcijos

Laikas po Kontaktiné Nekontaktiné |Kriterijaus

operacijos | trauma (n =38) | trauma (n = 64) | reik§mé U P
Slope P2 6 mén. 47(0,0;28,2) | 4,1(00;200) | 4545 0,420

12 mén. 44(0,7;165) | 5,8(0,1;13,0) 202 |0,341
134 N displ. diff |6 mén. 08(22,42) | 04(-17;52) 6385 0,117
(mm) 12 mén. 04(-1,1;3,0) | 02(-28;24) 202 0,341
134 N Dyax diff |6 mén. 11(22;42) | 04(-17;56) 680 0,036
(mm) 12 mén, 04 (11,30 | 02(2824) | 202 |0341
150 N displ. diff |6 mén. 09(24;39 | 05(-3,7;51) 659,5 |0,066
(mm) 12 mén. 05(-1,1:2,9) | 0,3(-209;25) 2105 0,220
150 N Dpax diff |6 mén. 12(-2,4;41) | 05(-13;51) 7015 0,017
(mm) 12 mén. 0,6(-1,3:3,0) | 0,3(-209;26) 217 0,158

Pastaba: Slope P2 — rai§¢io stabilumo kreivés nuolydis; 134 N displ. diff — vidutinis
blauzdikaulio poslinkio §launikaulio atzvilgiu skirtumas veikiant 134 N jégai; 134 N Dmax
diff — maksimalus blauzdikaulio poslinkis Slaunikaulio atZvilgiu veikiant 134 N jégai; 150 N
displ. diff — vidutinis blauzdikaulio poslinkio §launikaulio atzvilgiu skirtumas veikiant 150 N
jégai; 150 N Dmax diff — maksimalus blauzdikaulio poslinkis §launikaulio atzvilgiu veikiant
150 N jégai; duomenys pateikiami kaip mediana (Xme), minimali reik§mé (xmin), maksimali
reik8me (Xmax).

Palyginus HOP subtesty rezultatus tarp grupiy (4.4.3 lentel¢), statistiskai
reik§mingy skirtumy nerasta. Stebint 6 mén. rezultatus, matoma, kad grupéje,
kurioje tiriamieji patyré kontakting trauma, ,,3 Suoliai jstrizai“ ir ,,3 Suoliai
tiesiai“ subtesty rezultatai nesieké normos riby (>90 proc.). Pragjus 12 mén.
po rekonstrukcijos, visi rezultatai buvo didesni uz normg, tai reiskia, jog
tiriamieji pagal HOP testus yra pasiruo$¢ grizti j fizing veikla.
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4.4.3 lentelé. Apatiniy galuniy biomechanikos vertinimas suoliy viena koja
metu priklausomai nuo traumos mechanizmo ir laiko po rekonstrukcijos

Laikas po Kontaktiné Nekontaktiné Kriterijaus
operacijos| trauma (n = 38) trauma (n = 64) | reik§meé t P
HOP 1 $uolis |6 mén. 92,0 (95 proc. PI: 88,9 (95 proc. PI: 525 0,285
(proc.) 87,5-96,5) 86,4-91,4)
12 mén. 94,1 (95 proc. PI: 92,8 (95 proc. PI: 150,5 {0,606
89,9-98,3) 89,9-95,7)
HOP 3 jstrizai |6 mén. 86,9 (95 proc. PI: 90,4 (95 proc. PI: 359 0,185
(proc.) 82,6-91,3) 87,7-93,1)
12 mén. 93,6 (95 proc. PI: 93,9 (95 proc. PI: 122 0,838
91,1-96,1) 93,9-98,5)
HOP 3 tiesiai |6 mén. 89,5 (95 proc. PI: 91,4 (95 proc. PI: 365,5 (0,218
(proc.) 86,2-92,9) 88,8-94,0)
12 mén. 92,9 (95 proc. PI: 95,2 (95 proc. PI: 115 0,465
89,0-96,8) 91,9-98,5)
HOP 6 m 6 mén. 93,3 (95 proc. PI: 94,2 (95 proc. PI: 433,5 10,801
laikui (proc.) 90,2-96,5) 92,2-96,1)
12 mén. 95,9 (95 proc. PI: 96,4 (95 proc. PI: 139 0,929
92,3-99,4) 92,7-100,1)

Pastaba: duomenys pateikiami kaip aritmetinis vidurkis ir 95 proc. pasikliautinasis intervalas
x (P1);HOP — suoliy viena koja testy rinkinys.

Paskaiciavus Y pusiausvyros testy rezultatus, kai operuota kairé koja,

visi rezultatai sieké normos ribas, iSskyrus nekontaktinés traumos grupés
kairés kojos (6 mén.) suminio balo rezultatus. Taip pat Sios grupés rezultatai
buvo statistiskai reikSmingai 10,6 proc. mazesni nei kontaktinés grupés,
vertinant kairés kojos suminj balg praéjus (6 mén.) ir 8,7 proc. mazesni,
lyginant deSinés kojos suminius balus (6 mén.). Daugiau statistiskai
reikSmingy skirtumy tarp grupiy nenustatyta (4.4.4 lentelé¢).

4.4.4 lentelé. Dinaminés pusiausvyros vertinimas priklausomai nuo traumos
mechanizmo ir laiko po rekonstrukcijos, kai operuota kairé koja

Laikas po Kontaktiné Nekontaktiné |Kriterijaus
operacijos| trauma (n =38) | trauma (n = 64) |reik§mé U P
YBT priekines |6 mén. -1,0 (-15,0; 4,5) | 3,0 (-15,0; 0,0) 167 /0,082
krypties skirtumas
(cm) 12 mén. 3,3(-5,5;4,5) -0,8 (-12,5; 4,5) 29,5 0,188
YBT vidinés kryp- |6 mén. -2,5(-5,0;3,00 | -1,5(-13,0;7,0) 945 0,317
ties skirtumas (Cm) 12 men. ~2,3(-9,0; -1,0) 1,8 (-8,0;7,0) 7 0,076
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4.4.4 lentelés tesinys

Laikas po Kontaktiné Nekontaktiné |Kriterijaus

operacijos| trauma (n=38) | trauma (n =64) | reik§mé U P
YBT $oninés kryp- |6 mén. -25(-8,0;4,0) |-15(-90;115) | 118 {0,925
ties skirtumas (M) |15 men. ~35(-6,0:1,0) | -0,5(-5,0;11,5) 11 0,240
YBT kairés kojos |6 mén. 103,8 (91,7; 110,5) | 93,2 (85,7; 108,8)| 181  |0,021
suminis balas 12meén. | 101,7 (92,9; 106,7) |99,9 (88,9; 108,9)| 22  [0,839
YBT desinés kojos |6 mén. 107,1(90,1; 111,7) |98,3 (87,9; 110,3)| 181  [0,021
suminis balas 12meén. | 102,4 (98,8; 107,1) |99,7 (91,5; 107,7)| 26  |0,454

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali reiks-
mé (Xmax); YBT — Y pusiausvyros testas.

Paskaiciavus Y pusiausvyros testy rezultatus, kai operuota desiné koja
(4.4.5 lentelé), visi rezultatai sické normos ribas, iSskyrus nekontaktinés
traumos grupés kairés (12 mén.) ir desinés (6 ir 12 mén.) kojy suminiy baly
rezultatus, kontaktinés traumos vidinés krypties skirtumo (6 mén.) bei desinés
kojos suminio balo (6 mén.) rezultatus. StatistiSkai reikSmingy skirtumy tarp
grupiy nenustatyta (p>0,05).

4.4.5 lentelé. Dinaminés pusiausvyros vertinimas priklausomai nuo traumos
mechanizmo ir laiko po rekonstrukcijos, kai operuota desiné koja

Laikas po Kontaktiné Nekontaktiné Kriterijaus
operacijos | trauma (n = 38) trauma (n = 64) reik§mé U P
YBT priekines |6 men. -35(-12,0;1,0) | -4,5(-19,5;2,5) 164 0,378
krypties
skirtumas (cm) 12 mén. -1,0 (-13,5; 3,5) -3,5(-18,0; 8,0) 86 0,376
YBT vidinés |6 men, ~7,0(-14,5;3,0) | -2,5(-14,5;4,0) 1155 |0,456
krypties
skirtumas (cm) |12 mén. -0,5(-7,5;5,5) -2,8 (14,0, 4,0) 75,5 0,522
YBT Soninés |6 men. 0,0 (-8,0; 3,5) -0,5(-9,5; 7,5) 1315 0,839
krypties
skirtumas (Cm) 12 mén. 1,0 (*5,0; 8,5) 0,5 (720,0, 10,5) 76 0,522
YBT kairés |6 men. 98,3 (91,4; 106,9) | 100,9 (85,9; 122,2) 120 0,565
kojos suminis
balas 12 mén. 101,1 (81,8; 115,2) | 94,6 (87,3; 113,3) 87 0,186
YBT desinés |6 men. 95,8 (87,4;99,7) | 95,7 (82,6;118,8) 140 0,946
kojos suminis
balas 12 mén. 99,6 (84,8; 118,8) | 93,8(83,3; 107,7) 91 0,115

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali
reikSmeé (xmax); YBT — Y pusiausvyros testas.
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Palyginus dviejy kokybiniy testy (FMS ir LESS) bei dviejy klausimyny
(ACL-RSI ir IKDC) rezultatus (4.4.6 lentelé¢), statistiskai reikSmingy skir-
tumy tarp grupiy nenustatyta. Tiek praéjus 6 mén., tieck 12 meén. po
rekonstrukcijos, FMS testo rezultatai buvo didesni uz rizikos patirti trauma
normos ribas, o LESS testo balai buvo vidutiniai arba blogi (FMS>14 baly,
LESS<4 balai). ACL-RSI klausimyno balai buvo didesni uz nustatyta rizikos
norma, tai reiskia, kad tiriamieji gana neblogai pasitikéjo savo galimybe grjzti
1 fizing veikla. Vertinant IKDC klausimyno rezultatus, matoma, jog abi
grupés, tiek pragjus 6 mén., tieck 12 mén. po rekonstrukcijos, nesické
nustatytos 87,7 baly normos ribos.

4.4.6 lentelé. Psichologinio pasitikéjimo grizti j fizing veiklg ir subjektyvaus

kelio sgnario vertinimy, funkciniy judesiy ir vertikalaus Suolio
biomechanikos vertinimy palyginimas priklausomai nuo traumos
mechanizmo ir laiko po rekonstrukcijos
Laikas po Kontaktiné Nekontaktiné |Kriterijaus| p
operacijos | trauma (n = 38) trauma (n = 64) |reik§mé U
IKDC (proc.) |6 mén. 80,5 (51,7;98,9) | 82,8(46,0;989) | 5065 |0,878
12 mén. 74,2 (52,0;98,9) | 77,0(437;98,9) 141 |0,731
FMS balas 6 mén. 16,0 (11,0; 20,0) 16,0 (9,0; 20,0) 548,5 (0,471
12 mén. 15,0 (11,0; 19,0) | 16,0 (9,0; 19,0) 1415 0,731
ACL-RSI 6 mén. 71,3 (22,5;99,2) | 78,3 (15,0; 100,0) 392 (0,169
(proc.) 12 mén. 70,8 (16,7;95,8) | 77,0(48,3;950) | 111,5 0,182
LESS balas |6 mén. 6,0 (3,0; 10,0) 5,0 (3,0; 9,0) 493 |0,539
12 mén. 5,5 (3,0; 9,0) 6,0 (3,0; 10,0) 131 0,873

Pastaba: duomenys pateikiami kaip mediana (Xme), minimali reik§mé (Xmin), maksimali reiks-
mé (xmax); IKDC — subjektyvus kelio sgnario vertinimo klausimynas; FMS — funkciniy
judesiy vertinimo sistema; ACL—RSI — klausimynas ,,Priekinis kryZminis raistis — grjzimas
1 fizing veiklg po traumos®, LESS — nuSokimo nuo pakylos klaidy vertinimo sistema.

Vertindami psichologinj pasitikéjimg grjzti j fizing veikla (ACL-RSI
klausimynas) su visais Kitais tirtais rodikliais (4.4.7 lentelé), analizavome jy
stiprumg ir statistinj reikSmingumg. Labai silpno arba silpno stiprumo,
statistiSkai reikSmingi tiesiniai rySiai nustatyti tarp ACL-RSI klausimyno ir
,,HOP 1 Suolis*“ (rxy = 0,288); ,,HOP 3 Suoliai tiesiai* (rxy = 0,356); YBT testo
priekinés krypties skirtumo (rxy = 0,333) rezultaty. Tiesiniai rySiai yra
teigiami, tai reiskia, jog kuo didesnis ACL—-RSI balas, tuo geresni HOP Suoliy
ir YBT testo priekinés krypties skirtumo rezultatai.
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4.4.7 lentelé. Psichologinio pasitikéjimo grizti | fizing veiklg rySys su
funkciniais rodikliais

ACL-RSI (proc.)
rs/ ryy p

Slope P2 rs = 0,045 0,716
134N displ. diff rs = 0,094 0,440
134N Dpax diff rs = 0,095 0,435
150N displ. diff rs = 0,067 0,587
150N Drmax diff rs = 0,066 0,590
HOP 1 Suolis (proc.) Iy = 0,288 0,02

HOP 3 jstrizai (proc.) rs =0,319 0,01

HOP 3 tiesiai (proc.) rs = 0,356 0,004
HOP 6 m laikui (proc.) Iy = 0,262 0,035
YBT priekinés krypties skirtumas Iy = 0,333 0,007
YBT vidinés krypties skirtumas rs=0,227 0,06

YBT Soninés krypties skirtumas rs=0,211 0,092
YBT kairés kojos suminis balas Iy = 0,216 0,084
YBT desinés kojos suminis balas ry = 0,231 0,064
IKDC (proc.) rs = 0,528 <0,001
FMS rs=0,113 0,355
LESS rs = 0,226 0,027

Pastaba: rs — Spirmano ranginés koreliacijos koeficientas; ryy — Pirsono tiesinés koreliacijos
koeficientas; slope P2 — rais¢io stabilumo kreivés nuolydis; 134 N displ. diff — vidutinis
blauzdikaulio poslinkio $launikaulio atzvilgiu skirtumas veikiant 134 N jégai; 134 N Dmax
diff — maksimalus blauzdikaulio poslinkis §launikaulio atzvilgiu veikiant 134 N jégai; 150 N
displ. diff — vidutinis blauzdikaulio poslinkio §launikaulio atzvilgiu skirtumas veikiant 150 N
jégai; 150 N Dmax diff — maksimalus blauzdikaulio poslinkis $launikaulio atzvilgiu veikiant
150 N jégai; HOP — Suoliy viena koja testy rinkinys; YBT — Y pusiausvyros testas; IKDC —
subjektyvus kelio sanario vertinimo klausimynas; FMS — funkciniy judesiy vertinimo
sistema; ACL-RSI — klausimynas ,,Priekinis kryzminis raiStis — grjzimas | fizin¢ veikla po
traumos®, LESS — nuSokimo nuo pakylos klaidy vertinimo sistema.

Taip pat labai silpno, silpno arba vidutinio stiprumo statistiskai reiks-
mingi ry$iai monotoniskumo prasme nustatyti tarp ACL-RSI klausimyno ir
,HOP 3 Suoliai jstrizai* (rs = 0,319); ,,HOP 6 m laikui” (rs = 0,262), LESS
testo (rs = 0,226) bei IKDC klausimyno (rs = 0,528) rezultaty. Statistiniai
rySiai monotoniSkumo prasme yra teigiami, tai reiskia, jog kuo didesnis
ACL-RSI jvertis (proc.), tuo geresni HOP Suoliy, LESS testo ir IKDC
klausimyno rezultatai.
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Asmenims, kurie patyré nekontakting trauma, pra¢jus 12 mén. po PKRr,
nustatyta funkcinio nestabilumo rizika. Tos pacios grupés dinaminés pusiau-
svyros rezultatai buvo blogesni, nei nekontaktinés traumos grupés rezultatai.
Visgi asmeny, kurie traumg patyré be kontakto, psichologinis pasitikéjimas
grizti ] fizing veikla ir kelio sgnario funkcija buvo aukstesnis.
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5. REZULTATU APTARIMAS

Priekinis kryZminis raistis yra viena dazniausiai pazeidziamy struktiiry
kelio sanaryje. Sis raistis turi ypaé svarby vaidmenj fiziologijoje ir kinemati-
koje. Be to fiziologijos ir kinematikos pokytis sukelia funkcinius sutrikimus
ir osteoartritg [64]. Literatiiroje pateikiama nemazai informacijos apiec nemo-
difikuojamus rizikos veiksnius, kurie turi poveikj patirti PKR traumg. Taciau
nemazai jy yra ir modifikuojami: dinaminé keliy valgus padétis, per maza
fleksija klubo arba kelio sgnaryje nusileidimo po Suolio metu, prasta kluby
arba liemens kontrolé, raumeny, kurie atlieka blauzdos fleksija ir $launies
abdukcijg, silpnumas, véluojanti fleksijg atlickanéiy raumeny aktyvacija, pro-
priocepsijos stygius arba raumeny nuovargis [77]. Suprasdami, jog yra didelé
dalis veiksniy, kuriuos galime koreguoti, siekiant iSvengti pasikartojanciy
PKR traumy, turime atsirinkti tinkamiausius vertinimo metodus, Kurie
atskleisty visus kiino biomechaninius ir psichologinius triikumus.

Prie§ pasirenkant Kriterijus, reabilitacijos specialistai turi pasirinkti
testus, kurie yra objektyvis, reliabil@is ir validis. Taip pat testai turi buti
praktidki savo jranga ir laiko trukme. Zinoma, atliekant pasirinktus testus,
neturi Kilti jokios rizikos reabilitacijos etape esan¢iam asmeniui. Pasirinkti
Kriterijai turi turéti norminius dydzius, kuriuos biity paprasta analizuoti ir
palyginti su kity autoriy tyrimais [73] bei kurie blity gana aiskiis paciam
tirlamajam. Taip pat didelé dalis kity mokslininky tyrimy, kuriuose tirti
asmenys po PKRr, yra atlikti pragjus vieneriems metams po rekonstrukcijos
[78]. Miisy tyrimo stiprioji grandis, jog turime galimybg palyginti tiriamyjy
rezultatus praéjus 6 arba 12 ménesiy po PKRr. Rezultaty progreso vertinimas
per tam tikrg laikotarp] uztikrina geresnj pooperacinj pasitikéjimg grizti |
fizine veikla tinkamu laiku.

Psichologiniai veiksniai turi poveikj asmens, kuriam atlikta PKRr, fizi-
niam ir funkciniam atsigavimui. Antros traumos baimé yra viena i§ daZniau-
siai minimy problemuy, kurios stabdo asmen;j grjzti j fizine veikla [76]. Siai
problemai spresti yra kuriami jvairlis metodai, kurie padeda atrasti silpnasias
psichologines grandis. Kaip teigiama literatiiroje, psichologinés intervencijos
po PKRr gali net sumazinti skausma ir pagerinti funkcijg [79]. Vienas i$ tokiy
metody — ACL-RSI klausimynas. Jo naudojimo paplitimas ir mokslinis nau-
jumas paskatino mus atlikti ACL-RSI klausimyno vertimg j lietuviy kalbg ir
validacija.

Lietuviska ACL-RSI versija yra nuoseklus, pagrjstas ir patikimas klausi-
mynas asmenims, kuriems atlikta PKR rekonstrukcija. Vidinis ACL-RSI
klausimyno nuoseklumas pagal Kronbacho alfa koeficienta buvo laikomas
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puikiu. Palyginus su misy tyrimo rezultatais, olandy [80] ir $vedy [81] versi-
jose gautas toks pats rodiklis (o = 0,94), kiny [82] ir pranctizy [83] versijose —
0,96, turky [84] — 0,88, o Brazilijos [85] versijoje — 0,87. Tod¢l, galime teigti,
jog misy iSverstas klausimynas yra atitinkantis visus reikalavimus, norint jj
oficialiai naudoti tyrimuose.

Pasak jsisenéjusio modelio, | fizin¢ veiklg po priekinio kryzminio rai§¢io
rekonstrukcijos galima grjzti pra¢jus 4—8 savaitéms nuo rekonstrukcijos, jei
yra pilnai atsistaciusi sgnario amplitudé ir nebéra tinimo kelio sanaryje [36,
37]. Taciau pastaruosius penkerius metus atliekami tyrimai rodo kitokius
rezultatus. Yra teigiama, jog grizimas j fizing veikla praéjus 9 mén. arba net
daugiau, Zymiai sumazina antros traumos daznj [88]. Jei tiriamasis nori grjzti
] prie$ traumag buvusj fizinio aktyvumo lygj, biitina nustatyti tinkamiausig
laikg. Vis dar néra moksliskai patvirtinto tinkamo laiko momento [89]. Todél
antroje tyrimo dalyje nusprendéme analizuoti rezultaty kaita pragjus 6 arba
12 mén. po rekonstrukcijos ir stebéti, kokia biomechanikos rodikliy kaita
vyrauja miisy pasirinktoje imtyje.

Ivertinus kelio sgnario stabilumg ir palyginus rezultatus tarp grupiy,
skirtumy negavome. Nors, vertinant pagal literatiiroje pateikiamas normas,
pragjus 6 ménesiams po PKRr tiek vidutiniai, tieck maksimaliis blauzdikaulio
poslinkiai $launikaulio atzvilgiu virSijo rizikos patirti traumg normos ribas.
Tai reiSkia, jog vis dar vyksta transplanto ligamentizacija. Kiti mokslininkai,
tyre blauzdos ekstenzijos pratimy po PKRr jtaka rai§¢io mobilumui, praéjus
6 ménesiams po rekonstrukcijos taip pat neaptiko statistiSkai reik§mingy
skirtumy ir rezultatai tenkino normos ribas [90]. Be to, jy tyrime skirtumai
tarp sveikos ir operuotos kojos rezultaty nevir$ijo normy. Poveikj miisy
rezultatams galéjo turéti tai, jog misy tiriamieji buvo fiziskai aktyvis
asmenys. Didziojoje dalyje tyrimy pasirinktas tiriamyjy kontingentas —
auksto meistrisSkumo sportininkai, kuriems yra aktualu kuo greiciau grjzti j
prie§ traumg buvusig sporting veikla. Todél jie daznai paspartina visg
reabilitacijos procesg ir grei¢iau pasiekia geresniy rezultaty.

Kim su bendraautoriais [91] atliktame tyrime, kuriame dalyvavo 91 asmuo
po PKRYr, atlikus HOP testus 6 mén. arba 12 mén. po rekonstukcijos, visuose
subtestuose rasta statistiSkai reikSmingy rezultaty pageréjimy. Deja, tik
8 proc. triamyjy sieké >90 proc. normos ribg, prag¢jus 12 mén. po raiscio
rekonstrukcijos. Misy tyrimo rezultatai skyrési viename i$ subtesty. Taciau
visi rezultatai buvo didesni uz normos ribas. Tai gali biiti dél to, jog miisy
tirilamieji turéjo geresn¢ ortopedo-traumatologo ir kineziterapeuto prieziiirg
poreabilitaciniame laikotarpyje. Jy gijimo laikotarpis buvo stebimas,
konsultuojama. Lygindami subtesty rezultaty skirtumus tarp operuotos ir
sveikos kojos aptikome daug skirtumy. Sportuojantys asmenys po PKRr
dazniausiai siekia HOP testy normy ribas (>90 proc.), bet neretai aptinkami
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vidutiniai, netgi dideli skirtumai, lyginant kelio sgnario funkcijas tarp kojy.
88 proc. nusoktiems atstumams stipry poveiki turi klubo bei ¢iurnos sanariai,
todél daznai yra sudétinga pastebéti kelio sgnario trilkumus. Paprastai tariant,
nusoktas atstumas yra prastas rodiklis, norint jvertinti kelio sgnario funkcija,
nes jis dazniau atspindi klubo ir Ciurnos sgnariy funkcijas [92]. Todél
neuztenka pasizitiréti tik simetriniy indeksy rezultatus, visada aktualu daug
démesio skirti rezultaty palyginimui tarp kojy (ar operuotos kojos rezultatas
siekia sveikosios savo nusoktu atstumu).

Atlikus Y pusiausvyros testo rezultaty palyginimus, reik§mingg rezultaty
pageréjimg nustatéme Y priekinéje kryptyje, neatsizvelgiant j tai, kuri koja
buvo operuota. Li su bendraautoriais [93] lygino operuoty asmeny rezultatus
su sveiky asmeny rezultatais pra¢jus 12 mén. po PKRr ir taip pat neatrado
statistiSkai reikSmingy skirtumy tarp grupiy. Kitame tyrime buvo lyginti
asmenys, pra¢jus 6 mén. po PKRr. Jie buvo suskirstyti j dvi grupes: gali grjzti
1 fizing veiklg ir dar ne. Skirtumo tarp grupiy nebuvo aptikta, tac¢iau Y
pusiausvyros testo rezultatai abejose grupése buvo zemiau rizikos patirti
trauma ribos [94]. Miisy tiriamyjy suminiai balai tick 6 mén., tiek 12 mén. po
PKR sieké literatiiros nustatytas ribas (>94), taciau statistiskai reikSmingai
tarp grupiy nesiskyré. Tam poveikj gali turéti tai, jog pagrindinés
pooperacinés reabilitacijos metu pakankamai daug démesio skiriama
neuroraumeningés kontrolés trikumams pasalinti.

Miisy atliktame tyrime FMS rezultatas po 6 mén. buvo 16 baly, o pragjus
12 mén. — 15 baly. Tai rodo, jog pagal literatiiroje pateiktas rizikos patirti
traumg normas funkciniai judesiai jau yra gana gerai atsistate, tad asmuo jau
galéty grjzti j fizing veikla. Kity autoriy rezultatai buvo panasas [95,97,96].
Visgi reikéty atkreipti démesj, jog, atliekant skirtingus judesius, vertinimai
gali biti skirtingi, taciau galutinis rezultatas toks pats. Todél svarbu anali-
zuoti kiekvieno judesio stereotipg atskirai ir koreguoti kompensacinius jude-
sius butent toje struktiiroje, kurioje randama problema. Misy atliktuose
skaiCiavimuose, uzfiksuota, kad, pra¢jus 12 mén. po rekonstrukcijos,
sustipréjo skausmas apatin¢je nugaros dalyje. Tai gali rodyti suprastéjusj
juosmens raumeny jégos pusiausvyrg arba atsiradusius kitus struktarinius
pazeidimus, tokius kaip stuburo disko i$varza.

Kity autoriy atliktame tyrime [76], kai asmenys buvo tirti praéjus
12 mén. po PKRr, gauti ACL-RSI rezultatai buvo mazesni (60,9 = 29,1),
lyginant su miisy tyrimo analizuotais rezultatais. Hart su bendraautoriais [98]
atliktame tyrime ACL-RSI indeksas (proc.) buvo dar mazesnis (53 + 20).
Nustatyta, jog 76,7 ACL-RSI indeksas (proc.) yra riba, kuri parodo tikimybe
patirti antrg PKR traumg, praéjus 12 mén. po rekonstrukcijos (jautrumas
78 proc.). Misy tyrimo rezultatai nesieké nustatytos ribos. Tai reiskia, jog
zemesnis nei nustatyta psichologinio pasitikéjimo indeksas (proc.) rodo
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didesne galimybe patirti antrg PKR trauma. Galima daryti iSvada, jog 12 mén.
néra pakankamas laikotarpis grizti j prie§ trauma buvusia fizing veikla arba
yra per mazai démesio skiriama asmens psichologiniam pasitikéjimui ugdyti.
Nors reabilitacijoje yra siilomos psichologo konsultacijos, didzioji dalis
asmeny atsisako Sios paslaugos. Visgi Sio specialisto paslauga yra biitina,
ypac tiems asmenims, kuriy psichologinis pasitikéjimas grjzti i fizing veikla
yra per Zemas, nors biomechaniniai rodikliai jau yra visiskai atsistate j pries
trauma buvusia funkcine buklg.

LESS sistema vertinta Suolio biomechanika tiek 6, tiek 12 mén. po PKRr
buvo bloga (>6 balai). Taip galéjo jvykti dél to, kad reabilitacijos laikotarpiu
nebuvo mokoma teisingos suolio technikos, daugiau démesio buvo skiriama
raumeny jégos, dinaminés pusiausvyros, neuroraumeninés kontrolés
gerinimui. Visgi labai svarbu tiksliai jsivertinti Suolio biomechanika ir
koreguoti tas kiino vietas, kurios turi trikumy. Mokslininkai, atlike regresine
analize, atrinko keturis veiksnius, kurie gali nulemti antrg PKR trauma:
1) nedominuojancios kojos per didelé¢ klubo rotacija nusileidimo metu;
2) blogas kelio sgnario judesys frontalioje plokstumoje nusileidimo metu;
3) kelio sanario momentinés asimetrijos pirmo kontakto su zeme metu
sagitalioje plokstumoje; 4) statinio stabilumo triikumas operuotoje kojoje
[99].

PKR transplanto pasirinkimas yra ypa¢ svarbus zingsnis prie§ PKR re-
konstrukcijg. Vis délto idealus transplanto Saltinis vis dar yra itin diskutuo-
jama tema. Dazniausiai pasitaikantys variantai: girnelés savojo raiscio trans-
plantas; pusgyslinio—graksc¢iojo raumens sausgysliy transplantas; $launies
keturgalvio raumens sausgyslés transplantas [100]. Jo pasirinkimas paprastai
grindZiamas daugeliu veiksniy, jskaitant chirurgo nuomong, paciento anato-
mines savybes, transplanto ypatybes. IstoriSkai, girnelés savojo raiscio
transplantas buvo laikomas auksiniu standartu dél lengvo prieinamumo, gero
kauly gijimo ir biomechaniniy savybiy [101]. Taciau naujausi tyrimai rodo,
jog pusgyslinio—graks¢iojo raumens sausgysliy transplanto naudojimas is-
augo dél geresnio donorinés vietos gyjimo ir geresniy klinikiniy rezultaty [97,
98]. D¢l didelés PKR transplanty jvairovés, kitoje tyrimo dalyje pasirinkome
lyginti pusgyslinio-graks¢iojo raumens sausgysliy transplanto, girnelés
savojo raiS¢io transplanto ir Slaunies keturgalvio raumens sausgyslés trans-
planto poveikj apatiniy galiiniy funkciniams rodikliams.

Siame tyrime, vertinant rai$¢iy stabiluma tarp skirtingy transplanty,
reik§mingy skirtumy, veikiant skirtingoms jégoms, neradome. Vienintelis
reikSmingas skirtumas aptiktas tarp keturgalvio §launies raumens sausgyslés
ir pusgyslinio—graksé¢iojo raumens sausgysliy transplanty rais¢io stabilumo
kreivés nuolydzio. Tai reiskia, jog kelio sgnaryje, kuriame PKR rekonstruotas
naudojant keturgalvio S$launies raumens sausgyslés transplantg, triksta
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stabilumo. Kiti mokslininkai lygino girnelés savojo rai$¢io ir pusgyslinio-
graksc¢iojo raumens sausgysliy transplantus. Stebint girnelés savojo raiscio
transplanto grupe, stabilumo pokyciy, praéjus 6 arba 12 mén. po PKRr,
neaptikta. Visgi, palyginus pusgyslinio-grakséiojo raumens sausgysliy
transplanto grupés rezultatus, rastas rai$¢io nestabilumo didéjimas [104].
Taciau, lyginant rai$¢iy grupes tarpusavyje, kaip ir musy tyrime, reikSmingy
skirtumy tarp grupiy nerasta. Lind su bendraautoriais [105], lygine
keturgalvio Slaunies raumens sausgyslés ir pusgyslinio-graksciojo raumens
sausgysliy transplantus, taip pat neaptiko reikSmingy rais¢io stabilumo
skirtumy.

Sueyoshi su bendraautoriais [106] atliktame tyrime buvo lyginti HOP
testy rezultatai tarp dviejy raisciy tipy: girnelés savojo raiscio ir pusgyslinio-
graksciojo raumens sausgysliy transplanty. Kitaip nei misy atliktame tyrime
autoriai neaptiko statistiskai reik§mingy skirtumy tarp raiséiy transplanty
tipy. Vertinant HOP testus, pastebéjome, jog blogiausi rezultatai gauti ketur-
galvio §launies raumens sausgyslés transplanto grupéje. Kiti autoriai noréjo
iSsiaiSkinti, ar keturgalvio Slaunies raumens transplantas yra taip pat tinkamas
kaip ir girnelés savojo raiS¢io transplantas. Palyginus gautus HOP testy
rezultatus, reikSmingy skirtumy tarp dviejy grupiy nerasta [107]. Priesingai
nei minétame tyrime, remdamiesi misy rezultatais, negalime teigti, kad
keturgalvio Slaunies raumens transplantas yra tinkamas pasirinkimas misy
tirtai imciai. IS atlikty HOP testy rezultaty, prie§ tai minétos transplanto
grupés keturgalvio raumens jéga néra pilnai atsistaciusi. Kaip savo tyrime
teigia Sueyoshi [106], blauzdos fleksijg ir ekstenzijg atlickanéiy raumeny
jéga koreliuoja su HOP testy rezultatais. Visgi ateityje, norint gauti dar
tikslesnius rezultatus, reikéty atlikti ir atskiry kojos raumeny jégos vertinimg
panaudojant dinamometrija.

Palyginus Y pusiausvyros testo duomenis, blogiausi rezultatai, lyginant
su kitais transplanto tipais, gauti keturgalvio $launies raumens sausgyslés
transplanto grupéje, vidinéje, Soningje kryptyse, suminiame deSinés kojos
bale. Kita mokslininky komanda tyré asmenis pra¢jus 6 mén. po PKRr, kur
tiriamieji buvo suskirstyti j tris grupes: girnelés savojo raiscio; pusgyslinio—
graks¢iojo raumens sausgysliy; iliotibialinio rai$¢io transplanty grupes.
Statistiskai reik§mingai didesnis rezultatas buvo girnelés savojo raiscio
grupéje Y pusiausvyros testo priekinéje kryptyje [108]. Clagg su bendraauto-
riais [109] taip pat lygino pusgyslinio—grakséiojo raumens sausgysliy ir
girnelés savojo rai$¢io transplantus ir nustaté, jog pastarojo transplanto
grupés rezultatai buvo blogesni Soninéje kryptyje. J[domiausia, jog geresni nei
kity autoriy rezultatai, miisy tyrime gauti girnelés savojo raiscio transplanto
grupéje. Todél galime teigti, kad mtsy imties tiriamieji, kuriems buvo naudo-
tas girnelés savojo raiscio transplantas, buvo gana gerai atsitate¢ kelio sanario
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raumeny jé€gos pusiausvyra, o tai turi didelj poveikj dinaminés pusiausvyros
rezultatams.

Palygine FMS testo rezultatus, nustatéme, jog girnelés savojo raiscio
transplanto grupé siekeé statistiSkai reikSmingai aukstesnj balg, lyginant su
kitomis grupémis. Visgi palyginti su kity autoriy rezultatais, galimybés nebu-
vo, nes tyrimy, kuriuose naudotas FMS ir lyginti transplanty tipai neradome.
Tai gali buti dél to, jog FMS metodika apima viso kiino biomechanikos
vertinima, o didziojoje dalyje tyrimy po PKRr vertinama tik apatiniy galtiniy
biomechanika.

Ivertinus vertikalaus Suolio biomechanika, reik§mingy skirtumy tarp
transplanto tipo nerasta, taciau girnelés savojo raiS¢io transplanto grupé
turéjo maziausig rizikos balg. LESS sistema vertinama Suolio kokybé ir
simetrija. Miles su bendraautoriais [110] reikSmingai didesniy asimetrijy
Suolio metu rado girnelés savojo raisc¢io transplanto grupéje, lyginant su pus-
gyslinio—graksc¢iojo raumens sausgysliy transplanto grupe. Visgi mokslinin-
kai pataria, jog geriausias laikotarpis pradéti Sokinéti ant dviejy kojy (simet-
riskai), yra praéjus 6-8 mén. po PKRr [111].

Naujausi moksliniai tyrimai vis labiau analizuoja operacijos technikas ir
su ja susijusius veiksnius, tokius kaip, rais¢io transplanto tipas, fiksacija,
menisky, kremzliy bei kity rais¢iy pazaida [112]. Taip pat daug démesio
skiriama ir transplanto diametrui. 2017 m. atliktame tyrime teigiama, jog
transplanto diametro did¢jimas nuo 7 mm ik 10 mm diapazone, kas 0,5 mm,
mazina tikimybe patirti pakartoting traumg 0,9 karto [113]. Taip pat kitame
moksliniame tyrime jrodyta, jog pusgyslinio—graks¢iojo raumens sausgysliy
transplanto <7 mm diametras yra stipriai susijes su auks$tu PKR transplanto
plySimu [114]. Visgi yra labai maza dalis tyrimy, kuriuose bity lygintas
transplanto diametro poveikis apatiniy galiiniy biomechanikos rodikliams.
Todé¢l kitoje treio uzdavinio dalyje nusprendéme pazituréti transplanto
diametro poveikj miisy tiriamyjy judesiy biomechanikai.

Tyrime, kuriame tiriamieji buvo suskirstyti j tris grupes pagal transplanto
storj (1 grupé — >8 mm; 2 grupé — >10 mm; 3 grupé — >10 mm), 32,1 proc.
padidéjes transplanto laisvumas buvo nustatytas storiausio transplanto
grup¢je, lyginant su kitomis grupémis. Kaip autoriai teigia savo darbo
iSvadose, norint gauti geresnius laksimetrijos rezultatus, geriau vengti
>10 mm storio transplanty [115]. Analizuojant miisy gautus rezultatus, kaip
tik maziausio transplanto grupéje gauta didesné funkcinio nestabilumo rizika,
lyginant su kitomis dviem grupémis. Atliktame moksliniame tyrime su
gyviinais, kuriame buvo vertintas transplanto diametro poveikis jégai ir
atsparumui, nustatyta, jog mazesnis nei 8 mm transplanto diametras turi
didesne tikimybg plysti [116]. Kitame moksliniame straipsnyje teigiama, jog
Genourob aparatas, naudojant 134 N jéga, turi 80 proc. jautrumo ir 87 proc.
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specifiSkumo rodiklius, nustatant dalinj PKR plySimg [63]. Kity autoriy
atliktame tyrime (1 grupé — <8 mm; 2grupé — <8 ir <9 mm; 3 grupé — >9 mm)
statistiS8kai reik§mingy skirtumy tarp rai$¢io laisvumo nerasta nei 6 mén., nei
12 mén. po rekonstrukcijos [117]. Visgi misy tyrimo rezultatai buvo geresni
(nesieké 0,5 mm) lyginant su kity mokslininky rezultatais.

Palyginus HOP testy rezultatus, tarp grupiy, suskirstyty pagal transplanto
diametra, reikSmingy skirtumy neradome. Visgi palyginus su kity autoriy
atlikty tyrimy rezultatais (1 grupé <8 mm; 2 grupé <9 mm, 3 grupé >9 mm),
misy gauti rezultatai buvo geresni [118]. Taip pat kaip ir misy tyrime jy
rezultatai buvo geresni didziausio diametro (9 mm) grupéje. Sis, tick minéty
autoriy, tiek miisy rezultatas, tik patvirtina kity mokslininky iSvadas, jog kuo
didesnis naudoto transplanto diametras, tuo mazesné tikimybé patirti antrg
PKR traumg [119].

Analizuojant miisy tyrimo Y pusiausvyros testo rezultatus, negalime
teigti, koks rais¢io diametras turi geriausig poveikj apatiniy galiniy dinami-
nei pusiausvyrai. Stebint atskirus rezultatus (priekinés, vidinés, Soninés
krypties skirtumus), matoma, jog geriausi rezultatai esant >10,5 mm diamet-
rui. Kiti mokslininkai teigia, jog PKR transplanto diametras yra susijes su
padidéjusia tikimybe patirti antrg trauma. Tang su bendraautoriais [120],
iSanalizave savo tyrimo rezultatus, nustaté, jog 8 mm ir didesnis PKR
diametras sumazina traumos rizikos tikimybe, vertinant apatiniy galiiniy
dinamine pusiausvyrg. Kiti autoriai analizavo reviziniy operacijy daznj pagal
PKR diametrg [113]. Jie teigia, jog asmenys, kuriems buvo naudotas 10 mm
transplantas, reCiau patyré antrg traumg ir jiems nereikéjo revizinés PKR
rekonstrukcijos. Todél galime teigti, jog, esant didesniam PKR transplanto
diametrui, yra geresn¢ apatiniy galliniy dinaminé pusiausvyra ir mazesné
tikimybé patirti antrg PKR trauma, lyginant su mazesnio diametro
transplantais.

ISanalizavus funkciniy judesiy kokybe, tarp grupiy reikSmingy skirtumy
nerasta. Visy transplanto diametry grupése FMS testo rezultatas buvo
vidutinis. Sudétinga palyginti tyrimy rezultatus su kity autoriy rezultatais, nes
§io testo mokslininkai nenaudoja, analizuojant asmenis po PKR
rekonstrukcijos. Kaip teigia autoriai [121], FMS negali adekvaciai jvertinti
judesiy modelius, kurie gali biiti susij¢ su PKR trauma. Kadangi musy tikslas
buvo jvertinti net tik kelio sanario biiklg, bet  asmenj zvelgti kompleksiskai,
todél analizei buvo pasirinkta ir FMS metodika. Perzvelgus FMS subtesty
rezultatus, pastebéjome, jog <9 mm grupés asmenys dazniau kompensuodavo
judesj, pasitelkdami kitas kiino dalis, atliekant ,,Zengimas per klitit}* judesj
(lenkiamaja koja pasukdavo arba pakreipdavo, palenkdavo arba atlosdavo
nugarg). Taip pat kiti mokslininkai savo darbe teigia, jog ,,zengimas per
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klittj“ judesio rezultatas gali parodyti padidéjusig rizikg patirti kelio sgnario
traumg [122].

Ivertinus nusokimo nuo pakylos ir gilaus pritipimo bei Suolio vaizdo
medziaga, naudojant LESS vertinimo sistema, <9 mm grupés biomechanika
buvo jvertinta kaip gera, kity dviejy grupiy — vidutiné. Rezultatus palyginti
su kitais autoriais nepavyko, nes tokio testo moksliniuose tyrimuose, kai
analizuojama transplanto diametro sgsajos su Suoliy biomechanika, iki $iol
neatlikta. Visgi Padua [123] su bendraautoriais savo tyrime, kuriame buvo
vertinta Suoliy biomechanikos kokyb¢ tarp sveiky asmeny ir ty, kurie patyré
PKR traumg, nustaté, jog liemens fleksijos pokytis maksimalaus pritiipimo
metu, kampo klubo sanaryje pokytis maksimalaus pritiipimo metu, sgnariy
paslankumas, mobilumas, liemens fleksijos kampas pirmo kontakto su zeme
metu, iSorin¢ pédos rotacija pirmo kontakto su Zeme metu bei kampo kelio
sgnaryje pokytis maksimalaus pritipimo metu yra geriausiai nurodantys
galimg PKR trauma judesiai. Miisy tyrime reikSmingai didesnj klaidy skaiciy,
vertinant liemens fleksijos pokytj maksimalaus pritipimo metu, surinko
storiausio transplanto grupé. Kiti autoriai [124], kurie stebéjo krepSininkiy
biomechanikos rodiklius ketverius metus, pastebéjo, jog genu valgum pokytis
kelio sanaryje gilaus pritipimo metu yra viena i§ dazniausiai atliekamy
klaidy. Si $uolio biomechanikos klaida stebima kaip daZniausia tarp visy
tyrimo grupiy ir misy tyrime.

Beveik trys ketvirtadaliai visy PKR traumy jvyksta ne kontakto su kitu
asmeniu arba objektu metu [125]. ISskiriama daug nekontaktinés traumos
veiksniy, tokiy kaip, PKR suspaudimas, $launies keturgalviy raumeny jéga,
Slaunies dvigalviy raumeny kompensacija, viso kiino dinamika, moteriskoji
Iytis ir kita [126]. Kitame moksliniame tyrime teigiama, jog asmenims, kurie
patyré kontakting PKR traumg, yra padidéjusi rizika IV laipsnio kremzlés
pazaidai ir III laipsnio $oniniy kelio sanario rai$éiy pazaidai [127]. Taciau,
triksta mokslinés informacijos apie kontaktinés, nekontaktinés traumos
poveikj apatiniy galiiniy biomechanikos rodikliams. DaZniausiai
straipsniuose pateikiami nekontaktinés traumos mechanizmo rodikliai. Todél
ketvirtame uzdavinyje nusprendéme paanalizuoti sgsajas tarp traumos
mechanizmo ir apatiniy galiiniy bei psichologinio pasitikéjimo grjzti i fizing
veiklg rodikliy.

Ketvirtame misy tyrimo uzdavinyje lyginome rezultatus, suskirste asme-
nis pagal traumos mechanizmg: trauma patirta kontakto su kitu zmogumi arba
objektu metu bei trauma patirta nekontakto metu (keiCiant krypti, nusilei-
dziant, staigiai stabdant ir pan.). Jvertinus kelio sgnario PKR raisc¢io laksimet-
rijos rezultatus, pastebéta, jog, pra¢jus 6 mén. po rekonstrukcijos, asmeny,
kurie patyré¢ kontakting traumg, transplanto stabilumas buvo statistiSkai
reik§mingai blogesnis nei nekontakting trauma patyrusiy asmeny. Taip pat
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mokslininkai, kurie tyré asmenis, pra¢jus 12 mén. po PKRr, gavo panaSius
rezultatus kaip miisy kontaktinés traumos tiriamieji, praé¢jus 6 ménesiams po
rekonstrukcijos [128]. Labai jdomus faktas, kur] pateiké mokslininkai,
stebéje asmeny priekinio kryzminio rai$¢io mobilumg septynerius metus
[129]. Transplanto mobilumas per tokj ilga laiko tarpg padidéjo 2,7 mm nuo
pirmos dienos po rekonstrukcijos. Visgi palyginti miisy rezultatus su kity
autoriy rezultatais nelabai galime, nes tokio tyrimo, kuriame bty lygintas
rai$¢io mobilumas tarp kontakting ir nekontaktine trauma patyrusiy asmeny,
iki Siol neatlikta.

Masy pasirinkta HOP testy riba, kuri rodo, jog antros traumos rizika yra
maza — >90 proc. Perzvelgus tiriamyjy rezultatus, pastebéta, jog kontaktinés
traumos grupéje, praéjus 6 mén. po PKRr, ,,HOP 3 Suoliai jstrizai* ir ,,HOP
3 Suoliai tiesiai* subtesty rezultatai nesieké normos ribos. Mokslininky atlikti
tyrimai rodo, jog ,,HOP 3 Suoliai tiesiai* subtesto rezultatai koreliuoja su kojy
raumeny jéga (R2 = 61,8 proc.) [130]. Todél, remdamiesi $iais rezultatais,
galime teigti, jog asmenims, kurie patyré konktating trauma, praéjus 6 mén.
po rekonstrukcijos, vis dar triksta raumeny jégos operuotoje kojoje. Kity
autoriy tyrime [131] asmenys buvo suskirstyti j dvi grupes: kurie atitiko
grizimo ] fizing veiklg kriterijus (HOP testy rezultatai >80 proc.) ir kurie
neperzenge nustatytos testy rezultaty ribos. Nekontaktinés traumos grupéje
42 proc. asmeny HOP testy rezultatai virSijo autoriy nustatyta riba, 58 proc.
tiriamyjy rezultatai buvo Zemesni. Kontaktinés traumos grup¢je 45 proc.
asmeny rezultatai HOP testy riba vir$ijo 80 proc., o 55 proc. asmeny rezultatai
buvo Zemesni. Kadangi S$iy autoriy pasirinkta traumos rizikos riba buvo
Zemesné nei miisy, mes negalime tiksliai palyginti gauty rezultaty
tarpusavyje.

Atlikus literatiiros analiz¢ rasta daug tyrimy, kuriuose vertinama asmeny,
patyrusiy PKR traumg neuroraumeniné kontrolé, kiino padéties kontrolé ir
funkciniy judesiy trikumai. Taciau tik viename tyrime Y pusiausvyros testas
buvo naudotas, siekiant jvertinti dinaminius apatiniy galiiniy kontrolés
trikumus po PKRr. Skirtumai, lyginti tarp operuotos ir sveikosios kojos
rezultaty, svyravo nuo 5 iki 28 proc. Miisy atliktoje analizéje iSryskéjo keli
komponentai. Pirma, praéjus 6 mén. po rekonstrukcijos, kai buvo operuota
kairé koja, nekontaktinés grupés abiejy kojy suminiai balai buvo blogesni nei
kontaktinés grupés (p<0,05), o kairés kojos suminis balas nesieké nustatytos
94 baly ribos. Antra, kai buvo operuota deSiné koja, nekontaktinés traumos
grupés desinés kojos suminis balas taip pat nesieké nustatytos 94 baly ribos.
Kadangi, nekontakting traumg lemia kiino raumeny jégos pusiausvyros arba
anatominiai trilkumai, jaunas amzius, $launikaulio anteversija [132], todél
galime daryti iSvada, jog nekontakting traumg patyre asmenys lé¢iau atgauna
tinkamg dinaming pusiausvyrg apatinése galtinése.
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Didelé dalis asmeny po PKRr ir reabilitacijos atgauna gerg kelio sgnario
funkcija, taciau vistiek negrjzta j prie$ trauma buvusj aktyvumo lygj. Daz-
niausios to priezastys: baimé patirti pakartoting traumg arba pajusti skausma,
nepasitikejimas kelio sgnario funkcija, kitos negatyvios psichologinés min-
tys, tokios kaip, rtpestis zaisti ne taip gerai kaip iki traumos arba kine-
ziofobija. Pakankamai naujas Webster [59] su bendraautoriais parengtas
klausimynas, kuris tiria psichologinj pasitikéjima grjzti j fizing veiklg po
traumos, labai placiai naudojamas visame pasaulyje [75-80, 128-132]. Miisy
tyrime, iSanalizavus koreliacinius rySius tarp ACL-RSI klausimyno ir visy
funkciniy testy, radome, jog psichologinis pasitikéjimas grjzti i fizing veikla
tiesine priklausomybe koreliuoja su Suoliy viena koja kokybe, dinamine
pusiausvyra, subjektyviu asmens savo buiklés vertinimu bei vertikalaus Suolio
kokybe. Blakeney su bendraautoriais [138] taip pat savo tyrime nustaté, nors
ir silpnus, bet reikSmingus tiesinius rySius su HOP subtestais. Slagers su
kolegomis [80], atlikdami ACL—RSI klausimyno vertimag, nustaté vidutinio
stiprumo tiesinius koreliacinius ry$ius su IKDC klausimynu. Miisy rezultatai,
kaip ir kity autoriy rodo, jog psichologinis atsigavimas po PKR traumos ir
rekonstrukcijos tapo ypa¢ svarbus veiksnys sékmingai reabilitacijai ir
grizimui j fizing veikla Kaip ir biomechaniniai rodikliai.

Tyrimo metu susidiirtme su problemomis, kurios sukeélé sunkumy
renkant metodus bei vykdant tiriamajj darba. FiziSkai aktyvis asmenys po
PKRr néra tiriami ir stebimi sveikatos prieziiiros specialisty Visg reabilitacijos
laikotarpj iki pilnos funkcijos atgavimo (t.y. 6 arba 12 mén.). 14 dieny
ambulatoriné reabilitacija pra¢jus 1 mén. po PKRr néra pakankamas
reabilitacijos protokolas jauno amziaus fiziskai aktyviems asmenims. Taip
pat itin stinga tam tikrai sporto Sakai (krepSiniui, futbolui, slidinéjimui,
sportiniams Sokiams ir pan.) specifiniy testy, kurie leisty priimti sprendima
del grizimo | fizing veikla. Be to psichologinis pasirengimas grjZti po traumos
vis dar néra jprasta praktika PKR traumg patyrusiems asmenims. Turime
pripazinti, jog misy tyrimas turi trikumy. Norint tiksliau jvertinti
biomechaniniy rodikliy kaitg laike, reikéty asmenis tirti ilgiau, bent 2 metus.
Taip pat biity naudinga atlikti apatiniy galiiniy dinamometrijg, siekiant
tiksliai jvertinti jégos atsistatyma kojose. Ateityje biity naudinga iSskirti
vyriska bei moteriska lytis, siekiant jvertinti lyties poveikj biomechaniniams
rodikliams. Visgi, stiprioji musy darbo pusé¢ — tiriamyjy kontingentas.
DidZioji dalis tyrimy yra atlickami su auk$to meistriSkumo sportininkais.
Misy tiriamieji — uzsiimantys kasdienine aktyvia fizine veikla. Kita darbo
stiprioji pusé¢ yra didelé funkciniy ir psichologiniy testy jvairove. Miisy
tikslas buvo asmenis jvertinti kompleksiskai. FMS testas ir ACL-RSI
klausimynas vertina ne tik kelio sgnario biomechaninius rodiklius, bet ir viso
kiino biomechanikg ir psichologinj asmens pasiruosima grjzti i fizin¢ veikla.
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Didelis skaicius veiksniy, vis délto, turi poveikj geram rezultatui po PKR
rekonstrukcijos: pasirinkta operacijos technika, transplanto tipo pasirinkimas,
transplanto fiksavimo budas, pooperaciné reabilitacija, asmens edukacija.
Deja, transplanto plySimas ir kito kelio sanario PKR plySimas gali jvykti netgi
po sékmingos PKR rekonstrukcijos ir reabilitacijos. Todél netgi esant puikiai
rais¢io biklei, pilnai atsistaciusiai biomechanikai ir geram psichologiniam
pasitikéjimui, negalime tikétis, jog trauma nepasikartos.
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ISVADOS

Atrinktas ,,Priekinis kryZzminis raiStis — grizimas ] fizing veikla po
traumos® (angl. Anterior Cruciate Ligament—Return to Sport After
Injury, trump. ACL-RSI) klausimynas yra tinkamas naudoti vertinant
asmens psichologinj pasitikéjimg grjzti | fizing veiklag po priekinio
kryzminio rai§¢io traumos.

* Praéjus 6 mén. po priekinio kryzminio rai$¢io rekonstrukcijos, operuo-
tos kojos funkcinio nestabilumo rizika maza, priekinio kryzminio rai$¢io
transplanto funkcija, lenkimo kampas kelio sanaryje nepakankami grjzti
1 fizing veikla.

* Pragjus 12 mén. po priekinio kryzminio raiS§¢io rekonstrukcijos,
priekinio kryzminio rai$¢io transplanto funkcija pakankama grjzti j fizing
veikla, lateralinis kelio sgnario stabilumas Suoliy metu ir dinaminés
pusiausvyros priekinés krypties rodiklis reik§mingai geresni palyginti 6
meén. grupe.

a) Jauno amziaus fiziskai aktyviems asmenims, kuriems naudotas
Slaunies keturgalvio raumens sausgyslés transplantas, nustatyta per
didel¢ funkcinio nestabilumo rizika grizimui ] fizing veikla,
nepakankama funkcija Suoliy metu ir dinaminé pusiausvyra, lyginant su
asmenimis, kuriems naudoti kiti transplantai. Jauno amziaus fiziskai
aktyviems asmenims, kuriems naudotas girnelés savojo rais$éio
transplantas, funkciniy judesiy kokybé yra reik§mingai geresné, lyginant
su kitais transplantais. Jauno amziaus fiziskai aktyviy asmeny, kuriems
naudotas pusgyslinio—grakséiojo raumeny sausgyslés transplantas,
apatiniy galiiniy biomechanikos rodikliai reik§mingai nesiskyré, lyginant
su Kitais transplantais.

b) Jauno amzZiaus fiziSkai aktyviems asmenims, kuriems naudotas <9 mm
raiS¢io transplantas, biomechaniniai rodikliai buvo geri, taciau nustatyta
reikSmingai blogesné dinaminé pusiausvyra, lyginant su kito diametro
transplantais. Jauno amziaus fiziskai aktyviy asmeny, kuriems naudotas
>10,5 mm raisc¢io transplantas, biomechaniniai rodikliai pakankami
grizti i fizing veikla, taciau nustatyta, jog blogiau atliekamas vertikalaus
Suolio judesys, nes naudojama tik Ciurnos strategija. Jauno amziaus
fiziskai aktyviy asmeny, kuriems naudotas 9,5-10 mm rai$cio
transplantas, biomechaniniai rodikliai pakankami grjzti j fizing veikla.

* Nekontakting kelio sgnario traumg patyrusiy jauno amziaus fiziskai
aktyviy asmeny, prag¢jus 6 mén. po priekinio kryZminio raiscio
rekonstrukcijos, biomechaniniai rodikliai geri, taciau dinaminé
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pusiausvyra nepakankama grjzti j fizine veikla, lyginant su kontakting
traumg patyrusiy asmeny grupe. Praéjus 12 mén., po priekinio kryzminio
raiS¢io rekonstrukcijos, biomechaniniai rodikliai geri, ta¢iau kelio san-
ario funkcinio nestabilumo rizika per didelé grizti i fizing veikla, lyginant
su kontakting traumg patyrusiy asmeny grupe.

* Nustatytas silpnas teigiamas rySys tarp jauno amziaus fiziskai aktyviy
asmeny psichologinio pasitikéjimo grjzti j fizing veikla bei Suolio
kokybés ir apatiniy galiniy dinaminés pusiausvyros.
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REKOMENDACIJOS

Misy tyrimo metu validuotas ir j lietuviy kalbg iSverstas Klausimy-
nas ,,Priekinis kryZminis raistis — grjzimas } fizin¢ veiklg po traumos‘
(angl. Anterior Cruciate Ligament—Return to Sport After Injury; trump.
ACL-RSI) yra naujas jrankis, padésiantis jvertinti asmens, kuriam atlikta
priekinio kryzminio rai$c¢io rekonstrukcija, psichologinj pasitikéjimag. Jj
rekomenduojama naudoti gydytojams, Kineziterapeutams, atletinio
rengimo treneriams, norint objektyviai jvertinti asmens psichologinj
pasirengimg grizti j buvusj fizinj aktyvumo lyg;.

Prie$ grjztant j fizing veiklg rekomenduojama vertinti asmeny fizing
bukle individualiai, nes ne visi biomechaniniai apatiniy galtniy rodikliai
priklauso nuo pragjusio laiko po priekinio kryzminio rais¢io
rekonstrukcijos. Rekomenduojama pasirinkti kelis funkcinius testus ir
juos naudoti ne tik aukSto meistriSkumo sportininkams, bet ir fiziskai
aktyviems asmenims.

Informacija apie priekinio kryZminio rai$cio transplanto tipa ir diametra,
traumos mechanizmo pobiidj, asmens pasiekta funkcin; lygj,
psichologinj pasiruo$ima grjzimui j fizing veiklg svarbi visai komandai,
kuri dirba su pacientu (ortopedui—traumatologui, reabilitologui,
kineziterapeutui), nes tai gali turéti jtakos tolimiesiems gydymo
rezultatams ir jauno amZiaus asmeny pasirengimui grjzti j fizing veikla.
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SUMMARY

ACRONYMS AND ABBREVIATIONS

ACL anterior cruciate ligament

ACLr ACL reconstruction

ACL-RSI Anterior Cruciate Ligament-Return to Sport After Injury
questionnaire

bptb Bone-Pattelar Tendon-Bone Graft

FMS Function Movement Screen

IKDC 2000 International Knee Documentation Committee — Subjec-
tive Knee Form

LESS Landing Error Scoring System

LI left leg

oll operated left leg

Orl operated right leg

gtpb Quadriceps Tendon-Patellar Bone Graft

RI right leg

Slope P2 the slope of compliance curves

st/g Semitendinosus and Gracilis Tendon Graft

YBT — Y Balance Test

134 N displ. diff — average of the tibia displacement differential under a

force of 134N

134 N Dmax diff — the maximum of the tibia displacement differential
under a force of 134 N

150 N displ. diff — average of the tibia displacement differential under a
force of 150 N

150 N Dmax diff — the maximum of the tibia displacement differential
under a force of 150 N

1. INTRODUCTION

Anterior cruciate ligament (ACL) injury is a growing health problem in
both children and adults. It is one of the most common knee injuries, affecting
85 out of every 100 000 people aged 16 to 39 [1]. The goal of anterior cruciate
ligament reconstruction (ACLY) is to restore the function and stability of the
knee joint so that the person can return to sports activities. Prior to ACLsr,
91% of people expected to be able to return to post activity levels [2], but
only 65% did [3]. Various rehabilitation protocols and tests are being deve-
loped to help monitor the recovery process or assess the possibility of trauma
in order to reduce the frequency of ACL injuries and facilitate the return to
sports activities following ACLYr.
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One of the most hotly debated topics in the literature right now is
evaluating not only physical and psychological parameters, but also looking
at a person from a biopsychological perspective. Despite the availability of a
large number of functional tests in the literature, there is still a lack of
evidence as to which combination of tests would be a good predictor of reha-
bilitation progress and time to return to physical activity [11]. Furthermore,
the majority of this type of research is conducted with highly skilled athletes.
It is important to note that there is a lack of research in Lithuania that studies
physically active young people after ACL reconstruction and monitors their
return to sports activities.

The purpose of this study is to look into the psychological confidence in
the condition of the knee joint as well as the biomechanical parameters of the
lower extremities in young people who have had ACL reconstruction. We
hypothesized that individuals’ functional parameters would not be sufficient-
ly recovered 6 or 12 months after surgery to allow them to return to sports
activities. We hope to demonstrate that the recovery of functions is influenced
not only by the time after the operation, but also by the type, thickness, and
trauma mechanism of the ACL graft. We also try to show that psychological
confidence in the knee joint's condition is as important an indicator of
rehabilitation assessment as physical parameters. To prove this hypothesis,
we intend to translate and prepare for use the ,,Anterior Cruciate Ligament —
Return to Play After Injury” (ACL-RSI) questionnaire, which is widely used
in the research practice of other countries.

Scientific novelty of the study. Objective assessment of young physi-
cally active individuals following ACL surgery, as well as risk of re-trauma.
This type of research is typically conducted with highly skilled athletes, so
the novelty of our study is the application of research findings to young,
physically active individuals. In addition, during the dissertation preparation,
the ACL-RSI psychological confidence questionnaire was translated into
Lithuanian, which can now be used to assess a person’s psychological confi-
dence in the condition of his or her knee joint after ACLr.

Importance in practice. The validation of the Lithuanian version of the
ACL-RSI questionnaire allowed us to assess the psychological confidence of
people who had ACL reconstruction to return to physical activity after ACL
reconstruction in a quick and easy way. Furthermore, the relationship
between the results of this questionnaire and the results of functional tests
allowed for a more accurate assessment of a person’s readiness to return to
physical activity.
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2. THE AIM AND THE OBJECTIVES OF THE STUDY

Aim of the study: to assess the long-term treatment outcomes of
physically active young people who had anterior cruciate ligament surgery.

The objectives:

1. To select, adapt and translate into Lithuanian the questionnaire of
psychological confidence to return to physical activity after anterior
cruciate ligament reconstruction.

2. To assess the biomechanical parameters of the lower extremities of
physically active young individuals who had anterior cruciate
ligament reconstruction at 6 or 12 months after reconstruction.

3. To evaluate how the type and diameter of anterior cruciate ligament
transplant affected the biomechanical parameters of the lower
extremities of young physically active people who had anterior
cruciate ligament reconstruction.

4. To assess the relationship between the injury mechanism and
psychological confidence to return to sports activities with long-term
treatment outcomes in physically active young subjects who
underwent anterior cruciate ligament reconstruction at 6 or 12 months
after reconstruction.

3. MATERIALS AND METHODS

Methodology development and research were carried out at the LSMU
MA Department of Sports Medicine from 2016-09 to 2020-06. The Kaunas
Regional Biomedical Research Ethics Committee approved the study (No.
BE-2-24). The research data were depersonalized, and all evaluations were
carried out in accordance with the requirements of the State Data Protection
Inspectorate’s permit (Nr. 2R-5100(2.6-1)).

The sample size was 102 individuals. All patients were operated on by
the same orthopaedic surgeon. Following the operation, all individuals
underwent 14-day rehabilitation in different cities, which was paid for by the
State Health Insurance Fund. Following that, all subjects were referred by the
orthopaedic surgeon for post-ambulatory physiotherapy under the supervi-
sion of a physiotherapist. Table 3.1 shows the characteristics of the subjects.
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Table 3.1. Characteristics of the research sample

Men 62 (60.8%)

Women 40 (39.2%)

Age (yrs) 24.6 (95% CI: 23.3-25.8)
Height (cm) 180.9 (95% Cl: 178.7-183.2)
Weight (kg) 78.8 (95% CI: 75.8-81.8)
BMI 23.9 (95% CI: 23.3-24.5)

Values are expressed as a mean (95% CI for mean).

3.1. Inclusion and exclusion criteria

Inclusion criteria:

anterior cruciate ligament reconstruction surgery;

6 or 12 months after ACLr;

young age (from 18 to 44 years);

People who are physically active. An orthopedist-traumatologist
used the Tegner Physical Activity Questionnaire to assess physical
activity. Our Tegner Physical Activity Questionnaire received the
lowest score of 4, highest — 8 [55];

Voluntarily agreed to take part in the study.

Exclusion criteria:

refusal to take part in the study;

another musculoskeletal issue in the operated or other leg;

other health issues that obstruct functional tests (e.g., cardiovascular,
respiratory disorders).

3.2. Methods of the study

3.2.1. Medical information.

Upon the individual's arrival, the following medical information about
the operation was collected:

Graft type;

Graft diameter;

Level of physical activity (Tegner Physical Activity Questionnaire
evaluation).
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3.2.2. The evaluation of the anterior cruciate ligament with
automated dynamic laximetry.

A Genourob was used to perform automated dynamic laximetry. The
assessment is carried out while the individual is lying on his or her back. One
leg is securely attached to the Genourob device. Under the patron is placed
an indicator that captures the results. The tibia is then pushed forward with a
force ranging from 0 to 300 N. (the force is chosen by the examiner). The
anterior tibial displacement in relation to the femur is measured. In our study,
we used forces of 134 N and 150 N. A complete ligament rupture is defined
as a gap of more than 3 mm between the legs; a partial ligament rupture is
defined as a gap of less than 1.5 mm between the legs. The slope of the
ligament stability curve (P2) is used to assess functional instability: high risk
of functional instability P2>10; medium risk of functional instability
5<P2<10; low risk of functional instability P2<5 [63].

3.2.3. Individual's subjective assessment of his or her own
condition.

The IKDC 2000 questionnaire was used for the individuals’ subjective
self-assessment. The questionnaire consisted of 18 questions divided into
three sections: questions 1-7 describe symptoms, questions 8-9 describe
level of activity, and questions 10-12 describe knee joint function. Test
results are graded on a scale of 0 to 100. The established healthy-person
norm is 87.65 points [65].

3.2.4. Evaluation of quality of functional movement performance.

FMS was used to assess the functional efficiency of movements. FMS is
made up of seven fundamental movement models that require a balance of
mobility and stability: deep squat, hurdle step, in-line lunge, shoulder
mobility, active straight-leg raise, trunk stability push-up and rotary stability.
There are also three provocative movements designed to cause pain in a
specific area of the body if there is a problem: shoulder clearing test;
extencion clearing test; flexion clearing test. Movements are assigned a point
score scale from 0 to 3. 21 points is the maximum FMS evaluation [16, 17].
There is a 14-point threshold for increased risk of injury [58].

3.2.5. Dynamic lower extremity balance evaluation.

A modified Star Excursion Test, also known as the Y Balance Test, was
used to assess dynamic balance. The individual stands on a platform in the
center, near the red line. With the other leg pushes the block as far as possible
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in three directions: anterior, posteromedial and posterolateral. To calculate
the result, the best offset distance (cm) is used. Norms: anterior direction
<4 c¢m, posteriomedial and posterolateral directions <6 cm [59, 60]; compo-
site score <94 [59]. The formula for calculating the composite score is as
follows:

Anterior = Posteromedial " Posterolateral
(cm) (cm) (cm)

3 x right leg length

x 100

Composite score =

3.2.6. Evaluation of jump biomechanical parameters
in the lower limb.

Single-legged HOP tests were used to measure horizontal lower limb
biomechanical parameters. The HOP test kit measures dynamic knee stabi-
lity, leg strength, and neuromuscular coordination. For this test, a 6-meter
graduated line is used to measure distance. The HOP test kit includes four
distinct jJumps: single hop for distance (cm); triple hop for distance (cm);
crossover hop for distance (cm); 6 meter timed hops (s). The norm is when
the difference between the two legs is less than 10% (when the symmetry
index is greater than 90%) [62].

By filming the drop vertical jump test, the biomechanical parameters of
the lower extremities during vertical jumps were assessed. The LESS
methodology was used to analyze the footage. During the drop vertical test
movement, two cameras were used to capture high-risk traumatic movement
errors. The subject stood on a 30 cm high box and had to jump 50% of his
height with two legs. The maximum vertical jump was then immediately
performed. Three jumps were performed, and the best option for evaluation
was chosen. There are 17 evaluation points in the LESS methodology.
Norms: 4 — excellent jJumping technique; 5 — good jumping technique; 6 —
average jumping technique; >6 — bad jumping technique [64].

3.2.7. Self-assessment of psychological confidence
in the knee joint’s condition.

To assess psychological confidence, the Anterior Cruciate Ligament —
Return to Play After Injury (ACL—RSI) questionnaire was used. The question-
naire is made up of 12 questions divided into three groups: assessments of
emotions, confidence in movement, and risk [65]. The higher the score, the
more confident an individual is in the knee joint’s condition. ACL-RSI score
of 56 and higher indicates that there is no risk of not returning to pre-
traumatic physical condition [66]. This questionnaire was translated and
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validated into Lithuanian [68]. The result of the test is expressed as a
percentage:
Sum of Points

ACL-RSI (%) = ————x 100
120

3.2.8. Statistical analysis.

The statistical analysis of the data was performed using SPSS for
Windows 22.0 computer program. Internal consistency was measured using
Cronbach’s alpha. The alpha value between 0.70 and 0.90 was considered as
good, greater than 0.90 was considered as excellent. Construct validity was
evaluated by correlating ACL-RSI-Lt with IKDC and IKDC subscales. As
the data distributed normally, for two dependent samples we applied paired-
samples t-test. As the data did not distribute normally, we applied Wilcoxon
Signed-ranks Test. As the data distributed normally, for two independent
samples, we used independent-samples t-test. As the data did not distribute
normally, we used Mann-Whitney Test. As the data did not distribute
normally, for three independent samples, we used Kruskal-Wallis test, when
samples were ordinal — Chi-squared (y?) test. When the data met the assump-
tion of normality, a Pearson correlation was used to assess the dependence of
the two variables. When the data did not meet the assumption of normality, a
Spearman correalation was used to assess the dependence of the two
variables. The results are presented as the median (min; max) or the arith-
metic mean (95% CI for mean). The significance level P<0.05 was chosen
for statistical hypotheses.

4. RESULTS

4.1. Validation of the Lithuanian version of the ACL-RSI questionnaire

The original Lithuanian version of the ACL-RSI questionnaire was
translated qualitatively. The questionnaire was translated into Lithuanian by
two translators whose native language is Lithuanian but who have excellent
English skills. The questionnaire’s Lithuanian title is “Priekinis kryZzminis
raistis — grjzimas j sportg po traumos” abbreviated ACL-RSI-Lt. We kept the
original 11-cell scale with a score ranging from 0 to 10 points to make data
aggregation easier. After the initial study, no changes were made because all
individuals involved in the validation process stated that the questions were
clear and easy to understand. The validation process included 65 subjects
(39 men and 26 women) with the following characteristics: mean age 25.5
years, mean height 180.9 cm, mean weight 79.1 kg, and mean BMI 24.0. The
average time after ACLr was 6 months (43 people), with a maximum of 12
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months (22 persons). All subjects had one-legged ACLr. Table 4.1.1 shows
the characteristics of the subjects.

Table 4.1.1 The characteristics of group ‘s based on time after reconsruction

6 months (n = 43) 12 months (n = 22) P value

Age (yrs) 25.3(18.0; 39.0) 26.0 (18.0; 42.0) 0.781
Hight (cm) 180.7 (154.0; 208.0) 181.2 (152.2; 208.0) 0.713
Weight (kg) 79.6 (65.3; 93.9) 78.2 (61.0; 100.5) 0.744
BMI 24.2 (20.5; 32.9) 23.6 (19.2; 33.6) 0.332
Male 59.3% 55.9%

0.652
Female 40.7% 44.1%

Values are expressed as a median (minimum; maximum) or as a frequency percentage
distribution; BMI — body mass index.

Internal consistency was measured using the Cronbach’s alpha coeffi-
cient, which was considered excellent if it was greater than 0.9. Based on the
correlation strength of the twelve questions examined, the translated ACL—
RSI questionnaire was deemed excellent (o = 0.94). Split-half reliability for
the entire questionnaire was 0.89 and 0.92 for both halves, Guttman split-half
coefficient was 0.88, correlation between first and second halves was 0.79,
and Spearman—Brown prophecy coefficient was 0.89.

Table 4.1.2. Correlation of ACL-RSI, IKDC 2000 questionnaire, and subsca-
le functional indicators

ACL-RSI
r P value
IKDC 2000 0.648 <0.001
IKDC-symptoms 0.579 <0.001
IKDC—function 0.574 <0.001
IKDC-sport 0.488 <0.001

IKDC — International Knee Documentation Committee — Subjective Knee Form; ACL-RSI
— Anterior Cruciate Ligament—Return to Sport After Injury questionnaire.

The ACL-RSI questionnaire had a mean positive correlation with the
IKDC 2000 questionnaire, IKDC—symptoms, IKDC-function, and IKDC—
sport subscales (Table 4.1.2).

4.2. Evaluation of lower limb biomechanical parameters at
6 or 12 months after surgical anterior cruciate ligament treatment
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The study included 102 individuals who agreed to participate and met
the eligibility requirements. There were 67 subjects in the group 6 months
after ACLr and 35 subjects 12 months after ACLr (Table 4.1.2).

Table 4.2.2. The characteristics of group ‘s based on time after reconstruction

6 months (n = 67) 12 months (n = 35) P value

Age (yrs) 24.0 (18.0; 42.0) 22.0 (18.0; 39.0) 0.248
Hight (cm) 180.0 (152.0; 208.0) 180.0 (152.0; 208.0) 0.830
Weight (kg) 80.0 (47.4; 115.0) 78.0 (53.0; 108.0) 0.357
BMI 23.6 (19.2; 33.6) 23.2 (19.5; 28.4) 0.390
Male 62.7% 57.1%

0.509
Female 37.3% 42.9%

Values are expressed as a median (minimum; maximum) or as a frequency percentage
distribution; BMI — body mass index.

We found no statistically significant differences between the groups’
laximetry test (Table 4.2.2) results. The ligament is not yet sufficiently
strengthened in the 6-month group — all results exceed 1.5 mm but were less
than 3 mm. Ligament elasticity differences at 12 months postoperatively
were very small in all categories. Both groups had a low risk of functional
instability— P2<5.

Table 4.2.2. Comparison of knee ligament laximetry between groups based
on time after reconstruction

6 months (n = 67)| 12 months (n = 35) | U criteria value|P value
Slope P2 4.7 (0.0; 28.2) 4.7 (0.1; 16.5) 1204.5 0.821
134 N displ. diff (mm) | 1.7 (-2.2;5.2) -0.4 (-2.8; 3.0) 973.5 0.160
134 N Dpax diff (mm) 1.7 (-2.2;5.6) -0.4 (-2.8; 3.0) 941.5 0.103
150 N displ. diff (mm) | 1.8 (-3.7;5.1) -0.2(-2.9;2.9) 1004 0.234
150 N Dpmax diff (mm) 1.8(-2.4;5.1) -0.5(-2.9; 3.0) 992 0.203

Slope P2 —the slope of the ligament stability curve; 134 N displ. diff — the average of anterior
tibial displacement relative to the femur during 134 N force; 134 N Dmax diff — maximum
anterior tibial displacement relative to the femur during 134 N force; 150 N displ. diff — the
average of anterior tibial displacement relative to the femur during 150 N force; 150 N Dmax
diff — maximum anterior tibial displacement relative to the femur during 150 N force; values
are expressed as a median (minimum; maximum).

Comparisons of HOP test results (Table 4.2.3) revealed that triple hop
for distance was 3.8% better after 12 months than after 6 months (P<0.05).
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All other subtest results did not differ statistically significantly. In addition,
all subtests followed symmetric index norms (>90%).

Table 4.2.3. Comparison of the symmetry index of the HOP test set between
groups based on time after reconstruction

6 months (n =67) | 12 months (n = 35) | t criteria value |P value

HOP 1 jump (%) 89.9 (95% CI: 93.5 (95% CI: 1261.5 0.860

87.8-92.2) 91.1-95.9)
HOP 3 jumps 89.2 (95% CI: 93.7 (95% Cl: 1292 0.025
crossover (%) 86.9-91.5) 91.3-96.2)
HOP 3 jumps 90.7 (95% CI: 94.1 (95% CI: 1251.5 0.102
straight (%) 88.7-92.8) 91.7-96.5)
HOP 6 m timed 93.9 (95% CI: 96.2 (95% CI: 1209.5 0.190
jump (%) 93.9-95.5) 93.8-98.6)

Values are expressed as a mean (95% CI for mean); HOP — one leg jumps tests.

When the results of the Y balance test direction differences and the total
scores of the groups were compared, only the results of the anterior direction
difference showed a statistically significant difference (P<0.05) (Table
4.2.4). Except for the right leg composite score, all scores were above normal

(>97 score).

Table 4.2.4. Comparison of Y Balance Test results between groups based on
time after reconstruction

6 months (n = 67) 12 months (n = 35) U criteria P value
value

YBT anterior | Oll —2.5(-15.0; 4.5) —0.5 (-12.5; 4.5) 302.5 0.044
difference

Oorl | -4.0(-19.5; 2.5) ~1.0 (-18.0; 8.0) 439.5 | 0.039
YBT oll | -2.5(-13.0;7.0) ~1.0 (-9.0; 7.0) 280.5 | 0.176
posteromedial
difference orl -3.5(-14.5; 4) ~3.5(18.0; 8.0) 435 0.253
YBT oll -2.3(-9.0; 11.5) -2.0 (-6.0; 11.5) 258.5 0.410
posterolateral
difference Orl -0.5(-9.5; 7.5) 0.0 (-20.0; 8.5) 449 0.167
YBT leftleg | Oll | 97.3(85.7;110.5) 97.5(83.3; 118.8) 266.0 0.316
ggg:gos”e Orl | 100.5(85.9; 111.4) | 100.2 (88.9; 108.9) 391 | 0.691
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Table 4.2.4. Comparison of Y Balance Test results between groups based on
time after reconstruction

6 months (n = 67) 12 months (n = 35) U criteria P value
value
YBT rightleg | Oll | 100.9 (87.9; 111.3) 100.7 (87.3; 115.2) 222.0 0.962
composite
score Orl| 95.7 (82.6; 107.5) 100.9 (91.5; 107.7) 441 0.213

Values are expressed as a median (minimum; maximum). OIll — operated left leg; Orl —
operated right leg; YBT — Y Balance Test.

There were no significant differences between groups in the results of
the IKDC, ACL-RSI questionnaires, FMS, and LESS tests (P>0.05)
(Table 4.2.5). FMS scores in both groups exceeded the injury recurrence rate
(>14). In addition, the LESS test results show a score of 6 errors, indicating
poor vertical jump biomechanics. The results of the IKDC questionnaire
showed that neither after 6 nor after 12 months, the individual’s self-assess-
ment of his condition did not reach the set risk threshold of 87.65 points.

Table 4.2.5. Comparison of IKDC, ACL-RSI, FMS and LESS tests results
between groups based on time after reconstruction

6 months (n = 67) 12 months (n = 35) U criteria P value
value
IKDC (%) 78.5 (46.0; 98.9) 77.0 (43.7; 98.9) 1022 0.288
FMS score 16.0 (9.0; 20.0) 15.0 (9.0; 19.0) 10275 | 0.302
ACL-RSI (%) 73.3(15.0; 100.0) 75.0 (16.7; 95.8) 1260 0.537
LESS score 6.0 (3.0; 10.0) 6.0 (3.0; 10.0) 993 0.717

Values are expressed as a median (minimum; maximum); IKDC - International Knee
Documentation Committee — Subjective Knee Form; FMS — Function Movement Screen;
ACL-RSI — Anterior Cruciate Ligament—Return to Sport After Injury questionnaire; LESS
— Landing Error Scoring System.

4.3. The effects of different surgical treatment methods on the
biomechanical parameters of the lower extremities of individuals
undergoing anterior cruciate ligament reconstruction.

This objective is divided into two parts. Individuals were classified in the
first section based on the type of cross-ligament graft used. 1% group — semi-
tendinosus and gracilis tendon graft (st/g); 2" group — quadriceps tendon-
patellar bone graft (qtpb); 3" group — bone-pattelar tendon-bone graft (bptb).
The first group included 65 individuals, the second — 21 individuals, and the
third — 16 individuals (Table 4.3.1).
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Table 4.3.1. Groups’ characteristics based on type of transplant

st/g (n = 65) gtpb (n =21) bptb (n=16) |P value

Age (yrs) 24.0 (18.0; 42.0) 22.5(18.0; 32.0) 20.0 (18.0; 34.0) | 0.307

Hight (cm) 180.0 (152.0; 208.0) | 181.5(178.0; 195.0) 185.0 (152.0; 0.232
200.0)

Weight (kg) 78.0 (53.0; 115.0) 80.0 (47.4; 114.0) |84.0(47.4;115.0) | 0.690

BMI 22.5(19.2; 33.6) 23.9(20.2; 33.6) 24.1 (19.5;33.6) | 0.423

Male 61.3% 64.3% 50.0% 0.791

Female 38.7% 35.7% 50.0%

Values are expressed as a median (minimum; maximum) or as a frequency percentage
distribution; BMI — body mass index; st/g — Semitendinosus and Gracilis Graft; qtpb —
Quadriceps Tendon-Patellar Bone Graft; bptb — Bone—Patellar Tendon—Bone Graft.

When the results of the group laximetry test were compared, we disco-
vered a statistically significant difference in the slope of the ligament stability
curve between the st/g and qtpb groups (P<0.05, difference 2.1 mm). The
gtpb group was also found to have a moderate risk of functional instability
(Slope P2>5). However, observing the maximum and average displacements
of the tibia relative to the femur under forces of 134 N and 150 N, we can see
that the grafts are in good enough condition (differences <1.5 mm)
(Table 4.3.2).

Table 4.3.2. Comparison of knee ligament laximetry results between groups
based on type of transplant

st/g (n=65) | qtpb (n=21) | bptb (n=16) | ¥ MM b e
value
Slope P2 4.7(0.0: 28.2)° | 8.0 (0.0; 282)2 | 5.9 (0.0;28.2) | 4241 | 0.120
134 N displ. diff | 05(-2.8,52) | 0.4 (-28:5.2) | 0.5 (_1.7;36) | 2.322 | 0313
(mm)
134 N D diff | 05 (-2.8;56) | 0.4 (-2.8:56) | 0.5 (_15;38) | 2526 | 0.283
(mm)
150 N displ. diff | 05 (-3.7,5.1) | 05 (-3.7,5.1) | 0.5 (_15;38) | 1.037 | 0.595
(mm)
150 N Doac diff | 06 (-2.9:51) | 0.6 (-29:5.1) | 0.6 ((12;4.1) | 1326 | 0515
(mm)

Slope P2 —the slope of the ligament stability curve; 134 N displ. diff — the average of anterior
tibial displacement relative to the femur during 134 N force; 134 N Dmax diff — maximum
anterior tibial displacement relative to the femur during 134 N force; 150 N displ. diff — the
average of anterior tibial displacement relative to the femur during 150 N force; 150 N Dmax
diff — maximum anterior tibial displacement relative to the femur during 150 N force; st/g —
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Semitendinosus and Gracilis Graft; qtpb — Quadriceps Tendon—Patellar Bone Graft; bptb —
Bone—Patellar Tendon—Bone Graft; values are expressed as a median (minimum; maximum).
(a) P =10.035.

When the results of the HOP subtests (Table 4.3.3) were compared
between the three groups, statistically significant differences (P<0.05) were
found between the gtpb and bptb groups for the “single hop for distance”,
“crossover hop for distance” and “triple hop for distance” subtests. In addi-
tion, the st/g group’s results were statistically significantly lower (P<0.05)
after performing “triple hop for distance” and “6 meter timed hops” compared
to the bptb group. Except for the “6 meter timed hops” subtest, the gtpb group
performed below the normal range (>90%).

Table 4.3.3. Comparison of the symmetry index of the HOP test set between
groups based on type of transplant

stig (n=65) | qtpb(n=21) | bptb (n=16) | LSMEMA Ipyajye
value
HOP 1 jump 91.2 (95% CI: | 87.7 (9% CI: | 97.2(95% CL: | 2 a00 | o008
(%) 89.3-93.1) 82.9-92.4)* | 92.0-102.3)° ' '
HOP 3jumps | 90.9 (95% CI: | 86.7 (95% CI: | 95.5(95% CI: | ¢ oce | o 0eg
crossover (%) 88.9-93.0) 81.8-91.6)° 91.3-99.9)° ' '
HOP 3 jumps 91.1 (95% CI: | 88.5(95% CI: | 97.1 (95% ClI: 5931 0.052
straight (%) 90.2-93.7)° 83.4-93.5)¢ 94.7-99.6)°¢ ' '
HOP 6 mtimed | 94.2 (95% CI: | 94.9 (95% CI: | 98.6 (95% ClI: 3638 0162
jump (%) 92.6-95.8)¢ 91.5-98.4) 95.4-101.8)¢ ' '

Values are expressed as a mean (95% CI for mean). (a) P = 0.019; (b) P = 0.019; (c) P =
0.002; (d) P = 0.011; (e) P = 0.043; st/g — Semitendinosus and Gracilis Graft; qtpb —
Quadriceps Tendon-Patellar Bone Graft; bptb — Bone—Patellar Tendon—Bone Graft; HOP —
one leg jump tests.

Statistically significant differences (P<0.05) were obtained after
evaluating the results of the Y Balance Test (Table 4.3.4). When the right leg
ACL was operated on, the gtpb group performed significantly worse than the
other groups in posteromedial direction differences. The best result (1.75 cm)
was obtained in the bptb group. When the difference in posterolateral direc-
tion was measured, the gtpb group had a larger difference (4 cm) between the
left operated leg and the right healthy leg than the bptb group (1.5 cm). The
composite score of the right leg was lower in the gtpb group than in the bptb
group (P<0.05).
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Table 4.3.4. Comparison of Y Balance Test results between groups based on
type of transplant

st/g (n = 65) | qtpb (n=21) | bptb (n = 16) |~ AP value
value
YBT anterior oll -1.0 -3.0 -1.8 1.858 | 0.395
difference (-15.0;4.5) | (-7.5;-0.5) (-9.0; 1.5)
Orl -4.0 -95 -3.0 3.453 | 0.178
(-19.5;8.0) | (-17.0;1.0) (-3.5; 3.5)
YBT postero- oll -15 -15 -2.5 0.375 | 0.829
medial (-13.0;7.0) | (-8.0;6.0) | (-13.0;7.0)
difference orl 25 -7.0 1.8 6.890 | 0.032
(-14.5; 4.0)* [(-14.5; -1.0)29 (-0.5; 4.0)°
YBT postero- oll -3.0 4.0 -15 8.736 | 0.013
lateral (-9.0; 4.0)° |(~1.5; 11.5)%4| (~7.5; 0.5)¢
difference orl 0.0 35 1.0 0.467 | 0.792
(-2.0; 8.5) (-3.5;2.5) (-2.0; 1.0
YBT left leg ol 99.0 94.0 107.5 2.169 | 0.338
composite score (85.7;110.5) | (91.7; 105.3) | (89.8;110.5)
Orl 98.3 104,8 107,2 4,585 | 0.101
(85.9; 115.2) | (87.3;111.4) | (99.8; 107.4)
YBT rightleg | Oll 101.6 95.4 106.5 5.678 | 0.058
composite score (87.9; 111.7) | (90.9; 107.4)¢ | (99.8; 111.7)¢
Orl 96.2 95.7 107.4 4470 | 0.107
(82.6; 118.8) | (84.2; 106.4)" |(101.4; 109.5)"

Values are expressed as a median (minimum; maximum). (a) P = 0.013; (b) P = 0.021;
(c) P<0.001; (d) P =0.002; (e) P = 0.016; (f) P = 0.048; Oll — operated left leg; Orl — opera-
ted right leg; st/g — Semitendinosus and Gracilis Graft; gtpb — Quadriceps Tendon-Patellar
Bone Graft; bptb — Bone—Patellar Tendon—-Bone Graft; YBT — Y Balance Test.

Only the st/g and bptb groups of the FMS test differed statistically
significantly (P<0.05) when the results of FMS, LESS, ACL-RSI, and IKDC
were compared. The FMS results were pretty good (>14 points). LESS results
exceeded the established injury risk standard in all groups. The results of the
ACL-RSI questionnaire were satisfied. This indicates that the individuals had
a moderately high level of confidence in the functional condition of their knee
joint. When the IKDC questionnaire results were evaluated, it is clear that
none of the transplant groups reached the set threshold of 87.65 points
(Table 4.3.5).
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Table 4.3.5. Comparison of IKDC, ACL-RSI, FMS and LESS tests results

between groups based on type of transplant

stlg(n=65) | qtpb(n=21) | bptb(n=16) |Y MR b e
value

IKDC (%) | 7.6 (43.7;98.9) | 835 (57.5; 97.7) | 845 (54.0;97.7) | 1397 | 0.497

FMS score | 16.0 (9.0; 20.0)* | 15,5 (11.0; 19.0) |17.5 (15.0; 19.0)2| 4547 | 0.103

ACL-RS| |72.1(15.0; 100.0)| 86.7 (32.5: 91.7) | 70.4 (50.8; 91.7) | 3.268 | 0.195

(%)

LESSscore | 6.0 (3.0;10.0) | 6.0(30;90) | 49(30:80) | 1198 | 0549

Values are expressed as a median (minimum; maximum). (a) P = 0.037; st/g — Semitendin-
osus and Gracilis Graft; gtpb — Quadriceps Tendon-Patellar Bone Graft; bptb — Bone—Pat-
ellar Tendon—-Bone Graft; IKDC — International Knee Documentation Committee — Subjec-
tive Knee Form; FMS — Function Movement Screen; ACL—RSI — Anterior Cruciate Liga-
ment-Return to Sport After Injury questionnaire; LESS — Landing Error Scoring System.

The diameter of the ACL graft was used to categorize individuals in the
second part of the objective. 1% group — <9 mm; 2" group — 9.5-10 mm; 3™
group —>10.5 mm (Table 4.3.6).

Table 4.3.6. Groups’ characteristics based on diameter of transplant

<9 mm 9.5-10 mm >10.5 mm P value
(n=25) (n =50) (n=27)
Age (yrs) 24.0 (18.0; 34.0) 22.0 (18.0; 42.0) 24.0 (18.0; 40.0) | 0.751
Hight (cm) [179.0 (152.0; 205.0) | 180.0 (154.0; 208.0) 182.0 (152.0; 0.452
208.0)
Weight (kg) | 77.0 (53.0; 115.0) 80.0 (47.4; 114.0) |84.0(47.4;115.0) | 0.177
BMI 22.5(19.2; 33.6) 23.9 (19.2; 32.9) 24.1(19.5;33.6) | 0.193
Male 52.0% 58.0% 59.3% 0.495
Female 48.0% 42.0% 40.7%

Values are expressed as a median (minimum; maximum) or as a frequency percentage
distribution; BMI — body mass index.

When we compared the group laximetry test results, we found no
statistically significant differences (Table 4.3.7). However, there was a
moderate risk of functional instability in the <9 mm group (Slope P2>5).
However, observing the maximum and average displacements of the tibia
under forces of 134 N and 150 N, we can see that the ligament is in good
condition (differences <1.5 mm).
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Table 4.3.7. Comparison of knee ligament laximetry results between groups
based on diameter of transplant

<9 mm 9.5-10 mm >10.5 mm (U criteria P value
(n=25) (n=50) (n=27) value
Slope P2 5.0 (0.1; 13.0) | 4.7 (0.0; 28.2) | 3.6 (0.0; 28.2) | 1.248 | 0.536
134 N displ. diff (mm) | 0.4 (-1.1;4.2)| 0.4 (-2.8;5.2) | 0.5 (-1.7;3.6) | 0.105 | 0.949
134 N Dpax diff (mm) |0.4 (-1.1;4.2)|0.4 (-2.8;5.6) | 0.5 (-1.7; 3.6) | 0.105 | 0.949
150 N displ. diff (mm) | 0.5 (-1.0;3.9)| 0.5 (-3.7;5.1) | 0.5(-1.5;3.8) | 0.323 | 0.851
150 N Dpax diff (mm) |0.6 (-1.1;4.0)|0.6 (-2.9;5.1)| 0.6 (-1.2;4.1)| 0.606 | 0.739

Slope P2 — the slope of the ligament stability curve; 134 N displ. diff — the average of anterior
tibial displacement relative to the femur during 134 N force; 134 N Dmax diff — maximum
anterior tibial displacement relative to the femur during 134 N force; 150 N displ. diff — the
average of anterior tibial displacement relative to the femur during 150 N force; 150 N Dimax
diff — maximum anterior tibial displacement relative to the femur during 150 N force; values
are expressed as a median (minimum; maximum).

There were no statistically significant differences in the results of the
HOP subtests between groups (Table 4.3.8). According to the literature, the
>10.5 mm “single hop for distance” result was below the normal range
(>90%).

Table 4.3.8. Comparison of the symmetry index of the HOP test set between
groups based on diameter of transplant

<9 mm 9.5-10 mm >10.5 mm U criteria |P value
(n=25) (n =50) (n=27) value
HOP 1 jump 90.1 (74.3; 92.7 (70.2; 88.6 (72.0; 4.282 0.118
(%) 108.6) 106.3) 107.3)
HOP 3 jumps 90.8 (70.0; 91.8 (65.8; 92.0 (69.2; 0.077 0.962
crossover (%) 105.2) 106.9) 106.1)
HOP 3 jumps 95.7 (80.5; 91.3 (71.9; 90.1 (68.6; 0.910 0.634
straight (%) 102.9) 105.8) 105.6)
HOP 6 m timed 97.2 (81.3; 94.8 (81.4; 94.8 (78.4; 1.183 0.554
jump (%) 105.2) 106.6) 108.2)

Values are expressed as a median (minimum; maximum); HOP — one leg jump tests.
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Statistically significant differences between groups were obtained by
evaluating: anterior direction results (9.5-10 mm group difference is better
by 3cm compared to the <9 mm group when left leg ACL was ope-
rated); posteromedial direction results (better difference of 1.25 cm for the
9.5-10 mm group versus the <9 mm group for left leg ACL surgery and better
5 cm for the >10.5 mm group versus the <9 mm group for operated right leg
ACL); posterolateral direction results (9.5-10 mm group better difference
between legs compared to the other two groups when the left leg ACL was
operated on); left leg total scores (9.5-10 mm group better difference between
legs compared to the other two groups when left leg ACL was operated on)
(Table 4.3.9).

Table 4.3.9. Comparison of Y Balance Test results between groups based on

diameter of transplant

<9 mm 9.5-10 mm >10.5 mm | U criteria P value
(n=25) (n =50) (n=27) value
YBT anterior | Oll -4.0 -1.0 -3.0 9.09 0.006
difference (-15.0; 3.5)* | (-9.5; 4.5)2 (-15; 0.0)
Orl —4.0 —4.5 -1.0 6.79 0.204
(-11.0;35) | (-19.5;8.0) | (-17.0;3.0)
YBT postero- | Oll -3.0 -1.8 -1.5 241 0.098
medial (-13.0; 3.0)° | (-8.0; 7.0)°> | (-9.0;2.0)
difference orl 55 5.3 -0.5 364 | 0120
(-14.5; 1.5)° | (~14.0;4.0) | (~14.5; 5.5)°
YBT postero- | Oll -5.0 0.0 -1.8 12.23 0.001
lateral (-9.0; 1.5)¢ | (-5.5; 11.5)%¢ | (-8.5; 1.5)°
difference orl 2.0 0.0 2.0 276 | 0.282
(-20.0:8.5) | (-15.5;:7.5) | (-8.0;10.5)
YBT left leg oll 92.1 101.3 93.8 8.24 0.01
composite (85.7; 102.1)f (89.5; 110.5)"9| (87.9; 104.2)¢
score orl| 1048 97.6 98.3 296 | 0342
(87.3;115.2) | (88.8; 122.2) | (81.8; 111.4)
YBT rightleg | Ol 99.8 103.6 97.4 1.12 0.617
composite (90.1; 109.0) | (88.4;111.7) | (87.9;110.3)
score orl 96.0 94.5 96.6 098 | 0.778
(84.2;118.8) | (82.6;118.8) | (84.8; 108.9)

Values are expressed as a median (minimum; maximum). Oll — operated left leg; Orl — ope-
rated right leg; YBT — Y Balance Test. (a) P =0.002; (b) P =0.033; (c) P =0.041; (d) P<0.01;
(e) P =0.031; (f) P = 0.005; (g) P = 0.043.
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There were no differences between the groups when the FMS, LESS,
ACL-RSI, and IKDC results were compared (Table 4.3.10). FMS scores
were strong (>14 points) in all three groups, but LESS scores were low
(5 points for good jump technique, 6 points for average jump technique). The
ACL-RSI questionnaire scores were above the normal range, indicating that
individuals were moderately confident in their knee joint’s functional status.
When the IKDC questionnaire results were examined, it is clear that none of
the groups met the 87.65 standard.

Table 4.3.10. Comparison of IKDC, ACL-RSI, FMS and LESS tests results
between groups based on diameter of transplant

<9 mm 9.5-10 mm >10.5 mm U criteria P value
(n=25) (n=50) (n=27) value
IKDC % 73.0 (51.7; 98.9)|83.9 (43.7; 98.9)(79.3 (54.0; 93.1)| 1.626 0.444
FMS score 16.0 (9.0; 19.0) | 15.0 (9.0; 20.0) | 16.0 (9.0; 19.0) 3.358 0.187
ACL-RSI % |74.2 (15.0; 95.8)|78.3 (16.7;99.2)| 71.7 (26.7; 2.614 0.271
100.0)
LESS score 5.0(3.0;9.0) | 6.0(3.0;10.0) 6.0 (3.0; 9.0) 0.408 0.815

Values are expressed as a median (minimum; maximum); IKDC — International Knee
Documentation Committee — Subjective Knee Form; FMS — Function Movement Screen;
ACL-RSI — Anterior Cruciate Ligament—Return to Sport After Injury questionnaire; LESS
— Landing Error Scoring System.

4.4. Relationships between injury mechanism and psychological
confidence in returning to sports activities with long-term
treatment outcomes at 6 or 12 months postoperatively

We divided the data into two parts to complete this task. In the first
section, individuals were classified based on the type of injury mechanism.
Contact injury occurs when the individual comes into contact with another
person or object during the injury, causing the ACL to rupture. Non-contact
trauma occurs when an ACL rupture occurs while moving without getting
contact with another person or object. The injury mechanism’s relationship
with treatment outcomes was also compared at 6 or 12 months postope-
ratively. Table 4.4.1 shows the characteristics of the groups.
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Table 4.4.1. Groups’ characteristics based on injury mechanism and time
after reconstruction

Time after Contact Non-contact P value
ACLr injury (n = 38) injury (n = 64)
Age (yrs) 6 months 23.5(18.0; 42.0) 24.0 (18.0; 39.0) 0.799
12 months 21.0 (18.0; 39.0) 22.0 (18.0; 36.0) 0.230
Hight (cm) |6 months 181.0 (158.0; 208.0) 179.0 (152.0; 208.0) 0.175
12 months 185.0 (152.0; 208.0) 178.0 (158.0; 195.0) 0.193
Weight (kg) |6 months 79.5 (58.0; 114.0) 82.0 (47.4; 115.0) 0.500
12 months 82.3 (53.0; 108.0) 70.0 (55.0; 100.0) 0.009
BMI 6 months 24.1(19.2; 28.1) 23.1(19.2; 33.6) 0.557
12 months 24.8 (20.0; 28.4) 22.1 (19.5; 27.7) 0.014
Male 59.1% 60.0%
6 months 0.354
Female 40.9% 40.0%
Male 42.1% 56.3%
12 months 0.870
Female 57.9% 43.7%

Values are expressed as a median (minimum; maximum) or as a frequency percentage
distribution; BMI — body mass index; ACLr — anterior cruciate ligament reconstruction.

By comparing the maximum tibial displacement at 134 N at 6 months
post-ACLr, statistically significant differences were obtained (non-contact
injury group score less than 0.65 mm compared to the contact injury group)
and the maximum tibial displacement with respect to the femur at 150 N at
6 months after ACLr (non-contact injury group score less than 0.7 mm
compared to contact injury group). Although no other statistically significant
differences (P>0.05) were discovered, we can see that the non-contact injury
group had a moderate risk of functional instability (Slope P2>5) 12 months
after ACLr (Table 4.4.2).
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Table 4.4.2. Comparison of knee ligament laximetry results between groups
based on injury mechanism and time after reconstruction

Time after| Contact injury _ l\_lon-contact critLéria P value
ACLr (n=38) injury (n = 64) value

Slope P2 6months | 4.7(0.0;28.2) | 4.1(0.0;20.0) | 4545 | 0.420

12months | 4.4(0.7;16.5) | 5.8(0.1;13.0) | 202 | 0.341
134 N displ. diff |6 months | 0.8(-2.2;42) | 04(-1.7;5.2) | 6385 | 0.117
(mm) 12months | 0.4(-1.1;3.0) | 02(-28;24) | 202 |o0341
134 N Dpax diff 6 months 1.1(-2.2;4.2) 0.4 (-1.7;5.6) 680 0.036
(mm) 12 months | 0.4 (-1.1;3.0) | 0.2 (-2.8;2.4) 202 | 0341
150 N displ. diff |6 months | 0.9(-2.4;3.9) | 05(-3.7;5.1) | 659.5 | 0.066
(mm) 12months | 05(-1.1;2.9) | 0.3(-2.9;25) | 2105 | 0.220
150 N Dmax diff |6 months | 1.2(-2.4;4.1) | 05(-1.3;5.1) | 7015 | 0.017
(mm) 12 months | 0.6 (-1.3;3.0) | 0.3 (-2.9;2.6) 217 | 0.158

Slope P2 — the slope of the ligament stability curve; 134 N displ. diff — the average of anterior
tibial displacement relative to the femur during 134 N force; 134 N Dmax diff — maximum
anterior tibial displacement relative to the femur during 134 N force; 150 N displ. diff — the
average of anterior tibial displacement relative to the femur during 150 N force; 150 N Dimax
diff — maximum anterior tibial displacement relative to the femur during 150N force; ACLr
— anterior cruciate ligament reconstruction; values are expressed as a a median (minimum;
maximum).

When the results of the HOP subtests were compared between groups
(Table 4.4.3), no statistically significant differences were discovered.
Observing the 6-month results, it can be seen that the results of the “crossover
hop for distance” and “triple hop for distance” subtests did not reach the
normal limits (>90%) in the group where the subjects had contact injury.
Twelve months after surgery, all results were above normal, indicating that
individuals on the HOP tests were ready to resume physical activity.
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Table 4.4.3. Comparison of the symmetry index of the HOP test set between
groups based on injury mechanism and time after reconstruction

Time after Contact Non-contact | tcriteria |P value
ACLr | injury (n=38) | injury (n=64) value
HOP 1 jump (%) |6 months 92.0 (95% CI: 88.9 (95% ClI: 525 0.285
87.5-96.5) 86.4-91.4)
12 months | 94.1 (95% ClI: 92.8 (95% ClI: 150.5 0.606
89.9-98.3) 89.9-95.7)
HOP 3 jumps 6 months 86.9 (95% ClI: 90.4 (95% CI: 359 0.185
crossover (%) 82.6-91.3) 87.7-93.1)
12 months | 93.6 (95% ClI: 93.9 (95% ClI: 122 0.838
91.1-96.1) 93.9-98.5)
HOP 3 jumps 6 months 89.5 (95% ClI: 91.4 (95% Cl: 365.5 0.218
straight (%) 86.2-92.9) 88.8-94.0)
12 months | 92.9 (95% ClI: 95.2 (95% CI: 115 0.465
89.0-96.8) 91.9-98.5)
HOP 6 m timed 6 months 93.3 (95% ClI: 94.2 (95% CI: 433.5 0.801
jump (%) 90.2-96.5) 92.2-96.1)
12 months | 95.9 (95% ClI: 96.4 (95% CI: 139 0.929
92.3-99.4) 92.7-100.1)

Values are expressed as a mean (95% CI for mean); ACLr — anterior cruciate ligament
reconstruction; HOP — one leg jump tests.

Except for the results of the non-contact injury group's composite score
of the left leg (6 months) after assessing the results of the Y Balance Test
when the left leg was operated, all of the results reached normal limits. Six
months after the left leg surgery, the composite score of the non-contact
injury group was 10.59% lower, and the composite score of the right leg was
8.74% lower than that of the contact injury group (Table 4.4.4).
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Table 4.4.4. Comparison of Y Balance Test results between groups, when left
leg operated based on injury mechanism and time after reconstruction

Time after Contact Non-contact |U criteria|P value
ACLr injury (n = 38) injury (n = 64) value
YBT anterior 6 months -1.0(-15.0;4.5) | -3.0(-15.0; 0.0) 167 0.082
difference 12 months | 3.3(-5.5:4.5) | -0.8(-12.5;45) | 295 | 0.188
YBT postero- 6 months -2.5(-5.0;3.0) | -1.5(-13.0;7.0) 945 0.317
medial difference |12 months | —2.2 (-9.0; -1.0) | 1.8 (-8.0; 7.0) 7 0.076
YBT postero- 6 months -2.5(-8.0;4.0) | -1.5(-9.0; 11.5) 118 0.925
lateral difference |12 months | 3.5 (-6.0;1.0) | —0.5(-5.0; 11.5) 11 | 0.240
YBT left leg 6 months |103.8 (91.7; 110.5)| 93.2(85.7;108.9) | 181 | 0.021
composite score 112 months [101.8 (92.9; 106.7)| 99.9 (88.9; 108.9) 22 0.839
YBTrightleg |6 months |107.1(90.1;111.7)| 98.3(87.9;110.3) | 181 | 0.021
composite SCore (12 months |102.4 (98.8; 107.1)| 99.7 (91.5; 107.7) 26 0.454

Values are expressed as a median (minimum; maximum); ACLr — anterior cruciate ligament
reconstruction; YBT — Y Balance Test.

When the Y Balance Test results were calculated (Table 4.4.5) for the
operated left leg, all results were found to be above norms, with the exception
of the non-contact injury group composite scores (6 and 12 months) and the
contact injury group posteromedial direction (6 months) and right leg
composite score (6 months).

Table 4.3.5. Comparison of Y Balance Test results between groups, when

right leg operated based on injury mechanism and time after reconstruction

Time after N Contact _ Non—contact U criteria P value
ACLr injury (n = 38) injury (n = 64) value
YBT anterior 6 months | —-3.5(-12.0; 1.0) | —4.5(-19.5; 2.5) 164 0.378
difference 12 months | —1.0 (-13.0; 3.5) | —3.5(-18.0; 8.0) 86 | 0.376
YBT posterome- |6 months | —7.0 (-14.5; 3.0) | —2.5(-14.5; 4.0) 1155 | 0.456
dial difference |12 months | -0.5(-7.5;5.5) | —2.8(-14.0;4.0) | 755 | 0522
YBT posterola- {6 months 0.0 (-8.0; 3.5) -0.5(-9.5;7.5) 1315 | 0.839
teral difference |12 months | 1.0 (-5.0;8.5) | 0.5 (-20.0; 10.5) 76 | 0.522
YBT left leg 6 months | 98.3 (91.4; 106.9) | 100.9 (85.9; 122.2) 120 0.565
composite score 112 months [101.1 (81.8; 115.2)| 94.6 (87.3; 113.3) 87 0.186
YBTrightleg |6 months | 95.8 (87.4;99.7) | 95.7 (82.6;118.8) | 140 | 0.946
composite score 12 months | 99.6 (84.8; 118.8) | 93.8 (83.3; 107.7) 91 0.115

Values are expressed as a median (minimum; maximum); ACLr — anterior cruciate ligament
reconstruction; YBT — Y Balance Test.
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There were no statistically significant differences between the groups
when the FMS, LESS, ACL-RSI, and IKDC results were compared (Table
4.4.6). FMS test scores were above the risk of trauma at both 6 or 12 months
postoperatively, while LESS test scores were moderate to poor (FMS>14
points, LESS<4 scores). The ACL-RSI questionnaire scores were above the
established risk limit, indicating that the subjects were reasonably confident
in the condition of their knee joint. When the IKDC questionnaire results are
analyzed, it is clear that both groups, 6 months or 12 months after the
operation, did not achieve the set rate of 87.65 points.

Table 4.4.6. Comparison of IKDC, ACL-RSI, FMS and LESS tests results

between groups based on injury mechanism and time after reconstruction

Time after o Contact _ I\_lon—contact U criteria P value
ACLr injury (n = 38) injury (n = 64) value
IKDC (%) 6 months 80.5(51.7;98.9) | 82.8(46.0;98.9) 506.5 0.878
12 months | 74.2(52.0;98.9) | 77.0(43.7;98.9) 141 0.731
FMS score 6 months 16.0 (11.0; 20.0) 16.0 (9.0; 20.0) 548.5 0.471
12 months | 15.0(11.0; 19.0) 16.0 (9.0; 19.0) 141.5 0.731
ACL-RSI (%) |6 months 71.3(22.5;99.2) | 78.3(15.0;100.0) 392 0.169
12 months | 70.8 (16.7;95.8) | 77.0(48.3; 95.0) 111.5 0.182
LESS score |6 months 6.0 (3.0; 10.0) 5.0 (3.0;9.0) 493 0.539
12 months 5.5(3.0;9.0) 6.0 (3.0; 10.0) 131 0,873

Values are expressed as a median (minimum; maximum); ACLr — anterior cruciate ligament
reconstruction; IKDC — International Knee Documentation Committee — Subjective Knee
Form; FMS — Function Movement Screen; ACL-RSI — Anterior Cruciate Ligament—-Return
to Sport After Injury questionnaire; LESS — Landing Error Scoring System.

We examined the strength and statistical significance of psychological
confidence in returning to sports activities (ACL-RSI questionnaire) in
relation to all other indicators investigated (Table 4.4.7).

Very weak or weak strength, statistically significant linear relationships
were found between the ACL-RSI questionnaire and “single hop for
distance” (rxy = 0.288); “triple hop for distance” (rxy = 0.356); Y Balance Test
anterior direction difference (rxy = 0.333). Linear correlations are positive,
indicating that the higher the ACL—RSI score, the better the HOP test and Y
Balance Test anterior direction difference results. There were very weak,
weak, or moderate statistically significant monotone relationships found
between the ACL-RSI questionnaire and “crossover hop for distance” (rs =
0.319); “6 meter timed hops” (rs = 0.262); LESS test (rs = 0.226); IKDC
questionnaire (rs = 0.528). Statistical monotone correlations are positive,

105



indicating that the higher the ACL-RSI score, the better the results of the
HOP jumps, LESS test, and IKDC questionnaire.

Table 4.4.7. Correlations of psychological confidence in the return to sports
activities and all functional tests

ACL-RSI (%)

rs/ rxy P value
Slope P2 rs = 0.045 0.716
134 N displ. diff rs = 0.094 0.440
134 N Dpax diff rs = 0.095 0.435
150 N displ. diff rs = 0.067 0.587
150 N Dpax diff rs = 0.066 0.590
HOP 1 jump (%) Iy = 0.288 0.02
HOP 3 jumps crossover (%) rs =0.319 0.01
HOP 3 jumps straight (%) rs = 0.356 0.004
HOP 6 m timed jump (%) Iy = 0.262 0.035
YBT anterior difference Iy = 0.333 0.007
YBT posteromedial difference rs =0.227 0.06
YBT posterolateral difference rs=0.211 0.092
YBT left leg composite score Iy =0.216 0.084
YBT right leg composite score Iy =0.231 0.064
IKDC (%) rs =0.528 <0.001
FMS score rs=0.113 0.355
LESS score rs = 0.226 0.027

rs— Spearman correlation coefficient; r., — Pearson correlation coefficient; Slope P2 — the
slope of the ligament stability curve; 134 N displ. diff — the average of anterior tibial
displacement relative to the femur during 134 N force; 134 N Dmax diff — maximum anterior
tibial displacement relative to the femur during 134 N force; 150 N displ. diff — the average
of anterior tibial displacement relative to the femur during 150 N force; 150 N Dpax diff —
maximum anterior tibial displacement relative to the femur during 150 N force; HOP — one
leg jump tests; YBT — Y Balance Test; IKDC — International Knee Documentation
Committee — Subjective Knee Form; FMS — Function Movement Screen; ACL-RSI —
Anterior Cruciate Ligament—Return to Sport After Injury questionnaire; LESS — Landing
Error Scoring System.
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5. DISCUSSION

The anterior cruciate ligament is one of the most vulnerable structure in
the knee joint. The literature is replete with information on modifiable risk
factors that contribute to ACL injury [69]. Recognizing that there are
numerous factors that can be corrected, we must select the most appropriate
assessment methods that expose all of the body’s biomechanical and
psychological deficiencies. There are also many studies in which subjects are
studied one year after ACLr surgery [70]. Our study’s strength is that we can
compare study results at 6 or 12 months after ACLr. Assessing the progres-
sion of results over time ensures greater postoperative confidence in returning
to sports at the appropriate time.

The Lithuanian version of the ACL — RSI questionnaire is a consistent,
reasonable, and reliable tool for persons undergoing ACL reconstruction.
According to the Cronbach's alpha coefficient, the internal consistency of the
ACL-RSI questionnaire was considered excellent. In comparison to our
findings, the Dutch [75] and Swedish [76] versions obtained the same
indicator (a. = 0.94), the Chinese [77] and French [78] versions — 0.96, the
Turkish [79] version — 0.88, and the Brazilian [80] version —0.87. As a result,
we can state that our translated questionnaire meets all of the requirements
for official research use.

According to studies, sports activity can be resumed 4 to 8 weeks after
ACL reconstruction if the joint amplitude is fully restored and there is no
more swelling in the knee joint [36, 37]. As a result, in the first part of the
study, we decided to analyze the change in results at 6 or 12 months
postoperatively and to see what change in biomechanical indices predomi-
nates in our chosen sample. Six months after ACLr, mean and maximal tibial
displacements exceeded the risk of injury. This indicates that the graft has not
stabilized sufficiently. There were no statistically significant differences in
the results of the other researchers at 6 months postoperatively, and they were
within the normal range [75]. When the HOP test results were compared, only
one of the subtests revealed a difference between the groups. However, all of
the results were above average. Individuals who have had ACLr usually reach
the limits of HOP test norms (>90%), but there are often moderate to large
differences when comparing knee joint functions between the legs [77]. We
found a significant improvement in the Y anterior direction after comparing
the results of the Y balance test, regardless of which leg was operated on.
Other authors [78] compared the outcomes of operated and healthy
individuals and found no statistically significant differences between groups.
Our individuals® composite scores at 6 or 12 months after ACLr were within
the normal range (>94), but did not differ statistically significantly between
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groups. This could be because adequate attention is paid to eliminating neuro-
muscular control deficiencies during the main postoperative rehabilitation.
The FMS score in our study was 16 at 6 months and 15 at 12 months. This
means that functional movements are already quite well recovered, and a
person could resume physical activity right away. Other authors’ findings
were similar [80-82]. When subjects were studied 12 months after ACLr in
a study by other authors [67], the ACL-RSI results obtained were lower
(60.9 £ 29.1) compared to the results of our study. The 76.7 ACL-RSI score
was discovered to be the cut-off value for the likelihood of repeated ACL
trauma 12 months after surgery. Our study's findings did not meet the
predefined level. It is possible to conclude that 12 months is insufficient time
to return to pre-injury physical activity, or that there is inadequate focus on
building a individual's psychological confidence. The LESS system assessed
jump biomechanics at 6 or 12 months post-ACLr and found them to be poor
(>6 points). This could be because the correct jumping technique was not
taught during the rehabilitation period, and instead, more approach based on
improving muscle strength, dynamic balance, and neuromuscular control.
The most common ACL transplant options are: semitendinosus and
gracilis tendon graft; quadriceps tendon-patellar bone graft; bone-pattelar
tendon-bone graft [100]. We chose to compare the effects of these grafts on
lower limb functional parameters in another part of the study due to the wide
variety of ACL grafts. In our study, the only significant difference in ligament
stability between different transplants was found between the slope of the
ligament stability curve of the quadriceps tendon-patellar bone graft and the
semitendinosus and gracilis tendon graft. This means that the knee joint
where the ACL was repaired with a quadriceps tendon-patellar bone graft is
lighter. Other researchers examined the semitendinosus and gracilis tendon
graft group’s results and discovered an increase in ligament instability [89].
However, when the ligament groups were compared to each other, as in our
study, no significant differences were found. When we evaluated HOP tests,
we discovered that the quadriceps tendon-patellar bon graft group had the
worst results. Other researchers wanted to know if a quadriceps tendon-patel-
lar bone graft is as effective as a “gold standard” pattelar tendon bone graft.
When the HOP test results were compared, no significant differences were
found between the two groups [92]. Based on our findings, we cannot
recommend a quadriceps tendon-patellar bone graft for our patient popula-
tion. According to the findings of the HOP tests, the quadriceps muscle
strength of the quadriceps tendon-patellar bone graft group has not fully
recovered. When the Y Balance Test data was compared, the quadriceps
tendon-patellar bone graft group had the worst results in the posteromedial,
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posterolateral, and composite right leg scores. Another study found a statis-
tically significant larger difference in the bone-patellar tendon-bone graft
group in the anterior direction of the Y Balance Test [93]. Surprisingly, the
results obtained in our study in the bone-patellar tendon-bone graft group
exceed those obtained in other authors’ studies. As a result, we can conclude
that the subjects in our sample who underwent bone-patellar tendon-bone
graft had a fairly good recovery of knee joint muscle strength balance, which
has a significant impact on dynamic balance results. When the FMS test
results were compared, we discovered that the bone-patellar tendon-bone
graft group scored statistically significantly higher than the other groups.
However, there was no possibility in comparison to the results of other
authors because we did not find any studies using FMS and comparing
transplant types. When evaluating vertical jJump biomechanics, no significant
differences in transplant type were found, but the bone-patellar tendon-bone
graft group had the lowest risk score. Other researchers [95] discovered that
the bone-patellar tendon-bone graft group had significantly more asymmet-
ries during the jump than the semitendinosus and gracilis tendon graft groups.

Recent studies have also concentrated on graft diameter. According to
one study, increasing the diameter of a graft from 7 mm to 10 mm in 0.5 mm
intervals reduces the likelihood of recurrent injury by 0.86-fold [98]. How-
ever, there are only a few studies that compare the effect of graft diameter on
lower limb biomechanical parameters. As a result, in the next section of the
second objective, we decided to investigate the effect of graft diameter on the
biomechanics of our sample. In a study where subjects were divided into three
groups based on graft diameter, the biggest graft group had 32.1 percent more
graft instability. As the authors state in their paper, it is preferable to avoid
transplants larger than 10 mm in diameter in order to obtain better laximetry
results [100]. Based on our findings, the smallest transplant group had a
higher risk of functional instability. A study on the effect of graft diameter on
strength and resistance in animals discovered that graft diameters less than
8 mm were more likely to rupture [101]. However, when compared to the
findings of other researchers, our findings were better (less than 0.5 mm).
When we compared the results of the HOP tests, we found no significant
differences between the groups. However, when compared to other authors'
studies, our results were better [103]. In addition, as in our study, their results
were better in the group with the largest diameter. This result, obtained by
both the above authors and us, only confirms previous findings that the larger
the diameter of the transplant used, the lower the likelihood of experiencing
a second ACL injury [104]. We cannot say which graft diameter has the best
effect on the dynamic balance of the lower extremities based on the results of
our study's Y Balance Test. When the individual results are examined, it is
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clear that the best results were obtained with a diameter of >10.5 mm. Tang
and co-authors [105] discovered that an ACL graft diameter of 8 mm or larger
reduces the likelihood of injury when assessing the dynamic balance of the
lower extremities. According to other authors [98], individuals who received
a 10 mm graft had a lower risk of recurrent injury and did not require a
revision ACL reconstructionAs a result, we can conclude that the larger the
ACL graft diameter, the better the dynamic balance of the lower extremities
and the lower the risk of recurrent ACL injury. There were no significant
differences between the groups after analyzing the functional movements.
For all graft diameter groups, the FMS test result was average. The results of
the jump biomechanics were evaluated using the LESS system, and the results
of the <9 mm group were rated as good, while the results of the other two
groups were rated as average.

Outside contact with another person or object causes nearly three-
quarters of all ACL injuries [110]. However, there is a lack of supply of
scientific evidence on the impact of contact and non-contact injury on lower
limb biomechanics. As a result, we decided to investigate the relationships
between the injury mechanism for the lower extremities and the indicators of
psychological confidence in the condition of the knee joint in the third
objective. When the results of ACL ligament laximetry of the knee joint were
evaluated, it was discovered that 6 months after the operation, the transplant
stability was statistically significantly worse in individuals who had contact
injury. Researchers studying individuals 12 months after ACLr found similar
results to our contact injury group 6 months after surgery [113]. After
analyzing the HOP test results, it was discovered that 6 months after ACL,
the results of the “crossover hop for distance” and “triple hop for distance”
subtests did not reach the normal limit in the contact injury group. According
to research, the “triple hop for distance” subtest correlates with leg muscle
strength (R? = 61.8%) [115]. As a result of these findings, we can conclude
that individuals who have sustained a contact injury still have a lack of leg
muscle strength in the operated leg six months after surgery. Several compo-
nents emerged from our examination of the Y Balance Test results. First,
6 months after the left leg operation, the composite scores of both legs in the
non-contact group were lower (P<0.05), and the composite score of the left
leg failed of the set limit of 94 points. Second, when the right leg was operated
on, the composite score of the non-contact injury group’s right leg also failed
of the set limit of 94 points. Non-contact injury is caused by an imbalance or
anatomical deficiency in the body’s muscular strength, young age, and femo-
ral anteversion [117], so individuals with non-contact injury are more likely
to regain proper dynamic balance in the lower extremities.
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Many people regain good knee function after ACL reconstruction and
rehabilitation, but they never return to their pre-injury activity level. The most
common reasons for this are fear of re-injury or pain, distrust of knee
function, and other negative psychological thoughts, such as worrying about
not playing as well as before injury or kinesiophobia. Webster [65] and co-
authors’ relatively new questionnaire that assesses psychological confidence
in knee joint function is widely used worldwide [118-128]. In our study, we
discovered that psychological confidence in knee joint function correlated
with HOP subtests, Y Dynamic Balance test anterior direction, IKDC
questionnaire, and LESS test. Our findings show that psychological recovery
after ACL injury and reconstruction, as well as biomechanical indicators, has
become an especially important factor in successful rehabilitation and return
to sports activities.

Nonetheless, there are some limitations to the research accomplished.
There is a significant lack of sport-specific tests in particular. They would aid
in the more accurate assessment of a individual’s functional recovery. Future
studies should also include at least two years of observation of the individuals
and an assessment of whether individuals have returned to pre-injury levels
of physical activity in order to evaluate more accurate results. Many factors
influence a good outcome after ACL reconstruction, including the surgical
technique used, the type of transplant used, the method of transplant fixation
used, postoperative rehabilitation, and personal education. Unfortunately,
even after successful ACL surgery and rehabilitation, the transplant and the
ACL of another knee joint can rupture. As a result, even with excellent
ligament condition, fully recovered biomechanics, and high psychological
confidence, injury is unlikely to reoccur.

CONCLUSIONS

1. The selected Anterior Cruciate Ligament — Return to Sport After Injury
(ACL — RSI) questionnaire is suitable for assessing a person's
psychological confidence to return to physical activity after anterior
cruciate ligament injury.

2. Therisk of functional instability of the operated leg is low 6 months after
anterior cruciate ligament reconstruction, the function of the anterior
cruciate ligament graft is insufficient to return to physical activity, and
the bending angle in the knee joint is insufficient to return to physical
activity.

The function of the anterior cruciate ligament graft is sufficient to return
to physical activity 12 months after reconstruction, and the lateral
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stability of the knee joint during jumps, as well as the anterior direction
index of dynamic stability, are much better than the 6 month group.

3. a) When compared to people who received other transplants, young

physically active people who received a Quadriceps Tendon-Patellar
Bone Graft were found to be at an increased risk of functional instability,
insufficient function during jumps, and dynamic balance. When
compared to previous transplants, the quality of functional motions in
young physically active individuals who have received a Bone-Patellar
Tendon-Bone Graft is much better. When compared to other transplants,
the lower limb biomechanical parameters of young physically active
participants who had a Semitendinosus and Gracilis Graft did not change
significantly.
b) Biomechanical parameters in young physically active individuals with
a 9 mm ligament graft were good, but dynamic balance was much lower
than with other diameter grafts. The biomechanical parameters of young
physically active people who have had a 10.5 mm ligament graft are
sufficient for them to resume physical activity, however vertical jump
movement has been found to be poor since only the ankle mechanism is
used. Young physically active people who have had a 9.5-10 mm
ligament transplant have biomechanical parameters that allow them to
return to physical activity.

4. When compared to the group of persons who had contact injury, the

biomechanical parameters of young physically active people with non-
contact knee injuries are good 6 months after reconstruction of the
anterior cruciate ligament, but the dynamic balance is insufficient to
return to physical activity. The biomechanical parameters are good
twelve months after anterior cruciate ligament reconstruction, but the
risk of functional instability of the knee joint is too high to return to
physical activity when compared to the group of people who had contact
injury.
The quality of the jump and the dynamic balance of the lower extremities
were found to have a weak positive relationship with the psychological
confidence of young physically active individuals to return to physical
activity.

PRACTICAL RECOMENDATIONS

e The “Anterior Cruciate Ligament — Return to Sport After Injury”
(ACL — RSI) questionnaire, which was validated and translated into
Lithuanian during our study, is a new tool to assess a person with
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performed reconstruction of the anterior cruciate ligament,
psychological confidence. It is recommended to be used by doctors,
physiotherapists, athletic training coaches to objectively assess a
person's psychological readiness to return to the previous level of
physical activity.

Because not all biomechanical parameters of the lower extremities
depend on the elapsed time after anterior cruciate ligament
reconstruction, it is advisable to check the physical condition of
persons individually before returning to physical activity. It is advised
that not only highly competent athletes, but also physically active
individuals use a variety of functional tests.

The entire team working with the patient needs to know about the type
and diameter of the anterior cruciate ligament transplant, the kind of
the injury mechanism, the person's functional level, and psychological
preparation for returning to physical activity (orthopedist,
traumatologist, doctor of rehabilitation, physiotherapist). results, as
well as young people's willingness to resume physical activity.
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ABSTRACT

Background. Return to participation in sport is an important outcome when evaluating the success of anterior
cruciate ligament (ACL) reconstruction surgery. A review by Arden et al. (2014) demonstrates that just because an
athlete has surgery, it does not automatically mean that they will return to sport. So, the purpose of this study was to
assess if patients could return to their pre-injury activity level 8 months after ACLR.

Methods. Patients completed IKDC-2000, ACL-RSI questionnaires, underwent FMS, YBT, HOP test sets
and drop jump tests, which were evaluated with the LESS. ACL laxity was measured by using a GNRB® device.
Participants were 81 patients. They were divided into two groups based on single leg HOP test results. The first group
included 30 persons who all had their four single leg HOP test scores above 90%. The second group consisted of 51
persons for whom at least one of the single leg HOP tests scored lower than 90%.

Results. IKDC and HOP test results in the first group scored higher than in the second group. Psychological
confidence was higher in the first group, who had better HOP test results. For the first group, FMS and LESS results
were better than those for the second group. Moderate positive correlation was found between LESS scores and laxity
results, FMS, three HOP sub-tests. IKDC had the biggest number of correlations with other tests. Results showed
negative and weak correlation with laxity results using 134 N power, as well as positive and moderate correlation
with HOP sub-tests, FMS, ACL-RSI. Single HOP for distance, triple HOP for distance, crossover HOP for distance
and LESS increased the odds of achieving RTS criteria. No other factors were found to be associated with the
accomplishment of reaching RTS criteria after ACLR.

Conclusions. The main factor which can help decide if a person can return to their pre-injury level of physical
activity are the single leg HOP test and LESS. The use of single leg HOP tests and LESS along with psychological
and self-reported evaluations is the best test combination for assessment 8 months after ACLR.

Keywords: ACL reconstruction, function tests, return to play, jump tests, psychological readiness.

INTRODUCTION

active people who undergo an anterior athletes return to previous levels of sports activity

cruciate ligament reconstruction (ACLR) is  after ACLR (Ardern et al., 2014). Therefore,
to rehabilitate their full knee ability, thus allowing  determining factors that increase the probability
them to return to sport practice (Ebert et al., 2018).  of returning to sports activity (RTS) would be
However, up to 16-33% of athletes who return to  useful. Plenty of factors and limitations can have
their previous level of sport activity with ACLR  an affect on returning to sports activity after ACLR
suffer a second anterior cruciate ligament (ACL) and current knowledge regarding these factors is
injury (Wiggins ct al., 2016). The following ACL  restricted (Cristiani et al., 2020). Previous reports
injuries can be a re-tearing of the formerly injured  suggest that one of the best predictive factors in
ACL or a later injury to the contralateral ACL returning to sports activity is single leg HOP tests

The aim for most athletes and physically (Schilaty et al., 2017). Morcover, only 55% of
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with an optimal cut-off value of 81.3% (Kitaguchi
et al., 2019). Also, other researchers found that
single leg HOP tests were strongly associated with
quadriceps strength. The capability of quadriceps to
generate torque quickly is one of the major factors
in achieving dynamic knee stability during high-
impact movements such as jumping or hopping
(Pua, Mentiplay Clark, & Ho 2017). Thus, it
can be assumed that single leg HOP tests help to
qualitatively assess the strength of the operated leg.
However, RTS can be determined not only by the
functioning of the knee joint, muscle strength, but
also by the psychological condition of patients.

Ardern et al. (2013) reported that psychological
responses are importantas well as one leg HOP tests’
symmetry and subjective knee function to RTS. Up
to 78% of athletes who did not have RTS claimed
they feared re-injury (Kitaguchi et al., 2019). Also,
researchers could not find any differences between
sexes. Athletes (male and female) demonstrated
parallel trends in readiness to RTS before and after
surgery (Kostyun, Burland, Kostyun, Milewski,
& Nissen, 2019). So we can see how necessary it
is to assess readiness to return to sports activity
and confidence during recovery. They may help
discover those persons who are at risk of re-injury.

The purpose of this study was to assess if
patients could return to pre-injury activity levels 8
months after ACL reconstruction. We hypothesized
that a combination of physical measures and self-
reported outcomes would enable us to discover
deficits in patients after ACLR.

METHODS

The study was conducted in the Department
of Sports Medicine at the Lithuanian University of
Health Sciences between 2016 and 2020. This study
was approved by the Regional Biomedical Research
Ethics Committee, No. BE-2-24. Every participant
signed a written consent form.

Participants. This study included patients
who underwent ACL reconstruction. The inclusion
criteria were: 18 years-old, capacity to do all
functional tests, no pain or swelling in the knee
during tests, no other injury or surgery in the other
or same leg. Exclusion criteria were: younger than
18 years-old, past surgery or injury in the other leg,
other musculoskeletal injuries or illnesses which
may have influence on tests results.

Research methods. All patients completed
International Knee Documentation Committee

22

(IKDC) and ACL Return to Sport after Injury
(ACL-RSI) questionnaires, underwent functional
movement screen tests (FMS), Y balance tests
(YBT), HOP test sets and drop jump tests, which
were evaluated using the Landing Error Scoring
System (LESS). Also, for all participants, ACL
laxity was measured by using the Genourob device.

The ACL-RSI questionnaire was developed
to measure psychological factors associated with
returning to sports activity following ACLR
surgery. It evaluates emotions, performance
and risk. Additionally, this questionnaire was
translated and adapted into Lithuanian (Salatkaite,
Siupsinskas, & Gudas, 2019). The FMS comprises
seven fundamental movement patterns (deep
squat, hurdle step, in-line lunge, shoulder mobility,
active straight leg rise, trunk stability push-up, and
rotary stability), which require balance between
mobility and stability. Each test is undertaken for
one specific movement which requires appropriate
functioning of the body’s kinetic linking system
(Cook, Burton, & Hoogenboom, 2006a,b). The
YBT is used to measure physical performance,
compare balance ability and identify individuals
who have chronic ankle or knee instability. The
device utilizes the anterior, posteromedial and
posterolateral components. The maximal reach
distance is measured by reading the tape measure
at the edge of the reach indicator, at the point where
the most distal part of the foot reached (Plisky etal.,
2009). The LESS score is simply a count of landing
technique “errors” on a range of readily observable
items of human movement. A higher LESS score
indicates poor technique in landing from a jump;
a lower LESS score indicates better jump-landing
technique (Padua et al., 2009). The HOP test set
consists of a single HOP for distance, a 6m HOP
for time, a triple HOP for distance and a crossover
HOP for distance. All tests were performed twice,
with the average of the two values used to calculate
limb symmetry (Noyes, Barber, & Mangine, 1991).
The GNRB® is a knee laxity testing device for
measuring anteroposterior tibial translation at 20°
of knee flexion, thus reproducing the Lachman test
position. A linear jack gradually increases thrust
forces according to the examiner, at: 67, 89, 134,
150 or 250 N on the upper section of the calf. A
displacement transducer (0.1 mm precision) records
the relative displacement of the anterior tibial
tubercle with respect to the femur. Motion data
obtained from the displacement transducer produce
a force-displacement curve whose slope determines
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ligamentous elasticity (Robert, Nouveau, Gageot,
& Gagnicre, 2009).

Statistical analysis. Descriptive statistics were
calculated for all outcomes and are presented as
the mean (standard deviation) value for continuous
variables. Comparisons between groups were
performed using the Mann—-Whitney U test and
results are presented as the median (interquartile
range) value. Correlations between LESS, FMS,
IKDC and other subjective/objective evaluation
methods were analyzed using Pearson or Spearman
correlation coeflicients. The Pearson correlation
was used when each pair of variables was bivariately
normally distributed. In other cases, the Spearman
correlation was used. The linear correlations were
interpreted as follows: .5-1.0 as strong; .3—.5 as
moderate; and .1- .3 as weak. Multivariate binary
logistic regression analyses were performed with
single leg HOP test sets, LESS, YBT, FMS test
performances, IKDC and ACL-RSI questionnaire
answers as independent variables, as well as LSI >

90% as passing RTS scores as dependent variable
(coded 0; 1). Independent variables were rejected
until the model became correct. All statistical
analyses were performed using the SPSS version
20 (IBM Corp, Armonk, New York, USA). p < .05
was considered statistically significant.

RESULTS

The study participants were 81 patients (51
males and 30 females) who underwent ACLR. The
participants were divided into two groups based
on single leg HOP test results. The first group
comprised 30 persons (10 females, 20 males), whose
four single leg HOP test results scored above 90%
of limb symmetry index (LSI). The second group
held 51 persons (20 females, 31 males) for whom
least one single leg HOP test result scored lower
than 90% of LSI. The patients were tested starting
6 months after ACLR. The descriptive data for all
subjects is presented in Table 1.

Table 1. Patient demo- . e T 600k -

graphics | LSI> 90% LSI<90% p — value
Age (years old) 22.3(5.34) 24.7 (7.54) .10
Height (cm) 183.67 (12.79) 181.04 (10.66) 35
Weight (kg) 78.18 (15.17) 80.32 (15.04) 54
BMI 22.98 (2.35) 24.36 (3.17) .18

Note. *Data is shown as | Graft size 10.02 (0.99) 10.17 (1.01) .50

the mean (standard de- = > < e

viation) value T'ime from ACLR to testing (months) 8.87 (3.00) ‘ 8.35(2.53) 77

Statistically significant differences were found
between the groups’ tests and questionnaire results
(Table 2). The IKDC questionnaire result for the first
group was 10.4 points higher than that of the second
group. Also, all single leg HOP test results were higher
in the first group (single HOP for distance LSI—9.6%
difference; triple HOP for distance LSI — 6.97%
difference; crossover HOP for distance LSI — 11.35%
difference, 6m HOP for time LSI — 6.81% difference).
Psychological confidence, as shown in the results,
was higher in the first group, who had better single
leg HOP test results (score was 15% higher). Also, the
first group’s FMS and LESS were better than those of
the second group (I8 vs 15; 5 vs 5, respectively).

Correlations were found between LESS, FMS,
IKDC and other tests, and they are presented in
Tables 3, 4 and 5. Moderate and positive correlation
was found between the LESS score and laxity
results. Moderate and positive correlation was

23

found between FMS and three single leg HOP
sub-tests. The IKDC questionnaire had the largest
number of correlations with other tests. Results
showed negative and weak correlation with laxity
results using 134 N power, positive and moderate
correlation with single leg HOP sub-tests, FMS and
the ACL-RSI questionnaire.

The multivariate binary logistic regression model
was uscd to test the contribution of the HOP test set,
LESS, YBT, FMS, IKDC and ACL-RSI in predicting
the possibility of returning to sports activity. After the
first run of the multivariate binary logistic regression
model, we found that YBT, FMS, IKDC and ACL-RSI
were not important predictor variables. The analysis
was re-run without these unimportant variables. In
the second analysis, we found that the single HOP
for distance, triple HOP for distance, crossover HOP
for distance and LESS scores increased the odds of
achieving an LSI > 90% (Table 6).
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Table 2. Knee fi tests and q ire scores for each group
LSI>90%" LSI <90%* p - value

Laxity Slope P2 47(2.3;83) 3.6 (1.8;5.75) 74
Laxity 134 N displ. Difference (mm) 0.4 (-04; 1.4) 0.5 (0; 1.25) .35
Laxity 134 N Dmax difference (mm) 04 (-0.4; 1.4) 0.5 (0; 1.25) i35
Laxity 150 N displ. Difference (mm) 0.5(-0.5;1.2) 0.6 (-0.05; 1.25) .07
Laxity 150 N Dmax difference (mm) 0.6 (-0.4; 1.2) 0.6 (0; 1.35) .09
IKDC score (pt) 89.7 (80.45; 96.85) 79.3 (73; 85.65) .01*
Single HOP for distance LSI (%) 96.55 (92.45; 102.59) 86.95 (79.87; 90.33) <.001*
Crossover HOP for distance LSI (%) 100.48 (94.74; 102.41) 89.13 (80.81: 92.27) <.001*
Triple HOP for distance LSI (%) 94.47 (95.96; 102.09) 87.5 (82.77;90.51) <.001*
6m HOP for time LSI (%) 99.47 (95.42;101.02) 92.66 (85.86; 96.44) <.001*
YBT anterior difference (cm) -2 (-4.38; 1.13) -2.5(-7.5;0) .09
YBT posteromedial difference (cm) -0.5(-2.5;3.13) -2.5(-7.51) .01*
YBT posterolateral difference (cm) -0.5(-3.63;2.75) 0(-5.5;2) 71
YBT composite score left 101.06 (91.29; 106.89) 97.31(92.91; 102.12) .29
YBT composite score right 99.54 (91.46; 105.98) 96.17 (92.88; 102.04) 24
FMS score (pt) 18 (14.75; 18) 15 (12; 17) .004*
ACL-RSI score (%) 85 (68.13; 90.83) 70 (46.67; 85) .046*
LESS score (pt) 5(4:6) 7(5:8) <.001*

Notes. “Significant difference between groups, p < .05. *Data is shown as the median (interquartile range) value.

Table 3. Correlations
between LESS, FMS,
IKDC and laxity re-
sults

Notes. i — Correlation
coefficient; ‘Significant
difference, p < .05

Table 4. Correlations
between LESS, FMS,
IKDC and single leg
HOP test results

Notes. r - Correlation
coefficient; *Significant
difference, p < .05

Laxity 134N displ. | Laxity 134N Dmax | Laxity 150N displ. | Laxity 150N Dmax
difference difference difference difference
r=.301 r=.301 r=2317 r=.344
LESS score
.02* .02* 01* 01*
r=-118 r=-118 r=-.024 r=-.06
FMS score
32 32 84 61
r=-265 r=-265 r=-.165 r=-.151
IKDC score
.047* .047* 17 21
Single HOP for distance Crossover HOP for Triple HOP for distance
LSI distance LSI LSI
r=-284 r=-310 r=-.183
LESS score
.02% .01* .09
) r= 432 r=.262 r=.284
FMS score
<.001* .02* 01*
r= 451 r=.505 r=.439
IKDC score
<.001* <.001* .001*

24
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Table 5. Correlations between LESS, FMS, IKDC and YBT test and ACL-RSI questionnaire results

YBT anterior YBT poster dial YBT P YBT ) FMS ACL-RSI%
difference difference score left score right score score
~ r=-119 r=-198 r=-320 r=-323 r=-453 r=-298
LESS score
28 .06 1% .07 <.001* 01%
. r=.075 r=.017 r=.289 r=.298 =199
FMS score -
47 .87 01%* O1* .05
r=315 r=.303 r=.023 r=.108 r=.314 r=.541
IKDC score
.02% .02* 84 35 02%* <.001*
Notes. r— Correlation coefficient; ‘Significant difference, p < .05
Table 6. Factors affecting the ——
achievement of a pass result of egx.essmn SE OR (95% CI) p - value
RTS (LSI > 90%) after ACL coefficient (B)
reconstruction 1341
Single HOP for distance LSI 0.293 0.125 .02*
(1.05-1.712)
s C 1.391
Iriple HOP for distance LSI 0.330 0.112 .003*
(1.116 - 1.734)
Notes. R* 0.855 (Nagelkerke). FiEp d LS 2 1.282 o+
el x3(5) = Crossover HOP for distance LS 0.248 0.109 .0
I\fIOdL' x¥(5) 48:47, P < .001. < - (1.035 - 1.587)
Correct model classification 93.2%.
SE standard error; OR odds ratio; 1.241
CI fid interval ‘Significz LESS 0.216 0.105 .04*
difference between groups, p < .05 (1.011-1.524)
DISCUSSION

The main finding of this study was that the
best RTS factor predictors were single HOP for
distance, triple HOP for distance and LESS tests.
According to other authors, onc of the strongest
RTS predictive factors is LSI in the single leg HOP
test (Kitaguchi et al., 2019). These discoveries
determined why we decided to compare our test
results between groups, divided by single leg HOP
test results. The most interesting findings were
that if a patient had lower than 90% as a single leg
HOP test result, we could say that the results of the
FMS or LESS tests would be worse, and that the
person would have less confidence in his/her knee
function. According to Ithurburn, Longfellow,
Thomas, Paterno, and Schmitt (2019), patients who
went back to pre-injury activity levels had better
results for the involved limb on the single leg
HOP tests than those who did not return to sports
activity. Also, other authors found that taking
into account the single leg HOP tests and ACL-
RSI questionnaire results together, just 37.9% of
patients were ready to return to pre-injury activity
levels (Meierbachtol, Yungtum, Paur, Bottoms, &

Chmielewski, 2018). The present study allowed us
to see that higher single leg HOP test results can be
associated with superior psychological readiness.
These authors have studied the mechanisms
of ACL injury in depth. The most common
mechanism of non-contact ACL injury involves a
significant dynamic valgus rotational force directed
onto a fixed planted foot (Alentorn-Geli et al.,
2009). Clinical recommendations have begun to
include LESS as a component of comprehensive
criteria that may be used to identify common
mechanisms of ACL injury (Welling et al., 2018).
Our preliminary study showed that the LESS
score could help predict ACL laxity. Researchers
demonstrated that movement quality was also a
predictive biomechanical risk factor of non-contact
or indirect-contact ACL injury (Padua et al., 2015).
We can conclude that higher ACL laxity affects
jump biomechanics, which can be a cause of not
returning to pre-injury physical activity levels.
Besides the relationship between physical
impairments and RTS, evidence is emerging that
psychological responses are strong predictors
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associated with RTS rates following athletic injury
(Arden et al., 2013). In this research, significant
differences were found between groups in ACL-
RSI and IKDC tests. Some authors state that
psychological readiness and patient self-reported
outcomes are not associated with physical function
and knee laxity (Webster, Nagelli, Hewett,
& Feller, 2018). However, this study revealed
moderate correlation amongst the IKDC, ACL-RSI
and single leg HOP, and LESS tests. So, it can be
concluded that poor physical function determines
low psychological response.

Recent studies have demonstrated an increased
re-injury risk if patients do not meet objective test
LSIs within testing batteries of >90% before RTS,
inclusion of functional HOP and strength assessments
(Ebert et al., 2018). In the present study there were
30 people who reached the RTS pass criteria after
almost 9 months from surgery. Nonetheless, Gokeler
and his co-authors (2017) found that at 6 months
after ACLR there were no patients who scored LSI
>90%. The current data indicates that performance
on the single HOP for distance test, triple HOP for
distance test and LESS may be good indicators of
the risk of future ACL injuries after ACLR and RTS.
The single leg RTS tests and LESS can be performed
in a relatively short timeframe with minimal cost
and technical skills. Nevertheless, it is presently not
known what the clinical appropriate cut off’ point is
in order for the LESS to determine patients who are
not fully recovered.

There are some limitations in our study. It
included young patients who were operated on by
the same surgeon at the same hospital. This may
explain why the results are not very generalized.
Secondly, there was a small number of patients
included in this study. In order to demonstrate
the chances of ACL re-rupture, a larger group of
subjects is needed. Additionally, after carrying
out the series of RTS tests, there is now a lack
of information about patients’ re-injuries after
examination. This remains a focus point for our
future work.

CONCLUSIONS

The evidence that emerges from this study
suggests that patients 8 months after ACLR and
willing to go back to pre-injury activity levels
require additional rehabilitation and training. The
main factors which can help to decide if a person
can return to pre-injury physical activity levels
are the single leg HOP test and LESS. Also, the
use of single leg HOP tests and LESS, along with
psychological and self-reported evaluation, is the
best test combination for passing rate assessment 8
months after ACLR.
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Abstract

Purpose

To translate, cross-culturally adapt and validate the scale to Lithuanian.

Methods

The process of translation and cultural adaptation followed the recommendations of interna-
tional guidelines. Allincluded patients were after unilateral ACL reconstruction. Study partic-
ipants completed Tegner Activity Scale, IKDC and ACL-RSI-Lt questionnaires. Reliability,
construct validity and internal consistency were measured.

Results

Study included sixty-five patients after ACL reconstruction: mean age 25.55 + 6.77, mean
height 180.91 + 11.78 cm, mean weight 79.12 + 14.88 kg and mean BMI 24.01 +2.90. The
ACL-RSI-Lt showed excellent internal consistency (Cronbanch’s alpha 0.94). Scale scores
were correlated with IKDC score (r=0.637, p < 0.001) and IKDC subscales (r = 0.530—
0.581, p <0.001) and Tegner activity score (r = 0.303-0.493, p < 0.001). Tegner activity
score before injury was significantly higher than after ACLR (6.95+1.49vs. 6.1+ 1.37,p<
0.001).

Conclusions

The ACL-RSI is successfully translated into Lithuanian (ACL-RSI-Lt). It is valid and reliable
scale to evaluate the psychological impact of returning to sports in Lithuanian patients after
ACLR surgery.
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Introduction

Anterior cruciate ligament (ACL) is the most common ligamentous injury sustained by profes-
sional athletes at all levels of play [1]. According to the Lithuanian Arthroscopic Surgeon Asso-
ciation about 950 anterior cruciate ligament injuries occur and 750 surgeries are performed
every year in Lithuania. ACL reconstruction (ACLR) is the current clinical standard for
patients with an ACL tear and considered to be at a high risk of knee instability [2]. An impor-
tant objective of ACLR is to enable patients to return to their pre injury sport or recreational
activity [3]. In order to decrease the risk of long-term deterioration of the cartilage, the recon-
struction should restore normal kinematics to the knee [4].

The aim of rehabilitation after ACLR is to return an individual to his or her chosen level of
activity in a timely and safe manner [5]. Recent meta-analysis has compared that 83% of elite
athletes and just 60% non-elite athletes return to sport after ACL surgery [6]. Mark et al. found
that 37.5% of young patients report that they feel fear to get second ACL injury [7]. Recent
work has shown that fear to injury is related with low-quality movements which can be cause
of second ACL injury [8]. Fear of reinjury is a powerful emotion that appears to play a role in
return to sport and activity after ACLR [8]. It is becoming obvious that some athletes should
require special intervention for fear of reinjury to improve function and complete a successful
return to sport.

ACL Return to Sport after Injury scale (ACL-RSI) is developed to measure psychological
factors associated with returning to sport following ACLR surgery. It containing 12 items sub-
divided into 3 domains: emotions, performance and risk assessment [9]. Developing confi-
dence in those aspects may provide a buffer from injury-related fear and anxiety and help the
athlete to resume sport participation. Also this scale was afterwards translated and validated in
Dutch, Turkish, Chinese, Brazilian-Portuguese, French and Swedish languages. All versions
demonstrated excellent reliability and validation [10-15]. Therefore, the purpose of this study
was to translate, cross-culturally adapt and validate the scale to Lithuanian.

Materials and methods
Translation and cross-cultural adaptation

The ACL-RSI scale was translated into Lithuanian according to international guidelines [16].
After receiving the authors’ agreement, the scale was translated by physical therapist and trans-
lator who were all native Lithuanian speakers and fluent in English. The translations were dis-
cussed by the translators and the authors of the study, and first drafts were agreed upon. A
common Lithuanian version was created using translated versions through consensus between
the authors and other bilingual experts. Then the translated scale was retranslated into English
by two independent native English speakers who know Lithuanian well with no medical back-
ground and have no prior awareness of the original scale. This step was to ensure that the
translated version reflected the same item content as the pre-original version. In the fourth
stage, the back-translated two versions of the ACL-RSI Lithuanian (ACL-RSI-Lt) scale were
compared to the original version of ACL-RSI by a committee consisting of the experts. The
translators and researchers then held discussions to reconcile any differences, ambiguities or
language expression issues that occurred in the questionnaire and the final version of ACL-RSI
was then obtained. Afterward, 10 patients (7 male and 3 female, with a mean age 23 years)
with ACL injuries were asked to answer the scale and comment if they have any difficulty in
answering the questions. They provided suggestions on how to rewrite the statements in order
to make the language clearer.

PLOS ONE | https://doi.org/10.1371/journal.pone.0219593 July 11,2019 2/8
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Participants

50 patients after ACL reconstruction surgery were involved in study. All patients were physi-
cally active a minimum of three times per week in sports that involved jumping, landing,
planting, cutting, and pivoting. Inclusion criteria: participants older than 18 years, minimum 6
months after ACLR surgery, unilateral lesion of ACL. Patients who had revision surgery,
multi-ligament surgery, meniscectomy or other leg injuries/surgeries were excluded. All
patients received Tegner Activity Scale, IKDC and ACL-RSI scale.

Questionnaires

The original ACL-RSI scale consist of 12 questions regarding the psychological impact of
returning to sports in this population. It is centered on the three psychological responses: emo-
tions, confidence in performance and risk appraisal [9]. Questions are initially associated with
an 11 point Likert scale in the form of boxes to be ticked from 0 to 100 [17]. ACL-RSI-Lt scale
items are scored from 0 to 10. The total score is obtained by adding the values of the 12
responses, then obtaining their relationship to 100 and thereafter divide from 120 to obtain a
percentage. High scores corresponded to a positive psychological response.

The Subjective Knee Evaluation Form (IKDC) is used to measure symptoms, function and
sports activity for people with knee disorders. The score ranges from 0 (worst possible) to 100
(best possible) and is independently produced in each subscale [18].

The Tegner Activity Scale is a numerical scale ranging from an activity level of 0 (sick leave
or disability pension due to knee problems) to 10 (competitive sports on a very high level)
[19]. The activity level of 10 is considered soccer, football, rugby at the elite level, level of 6 is
considered the same sports but at the recreational level. Sickness and disability due to knee
problems is considered as an activity level of 0 [20].

Ethical approval was obtained from the Lithuanian Bioethics Committee (no BE-2-24).
Each participant signed a consent form.

Statistical analysis

Descriptive statistics are presented as means and standard deviations. Internal consistency was
measured using Cronbach’s alpha. The alpha value between 0.70 and 0.90 was considered as
good, greater than 0.90 was considered as excellent [21].

In order to confirm that the scale was unidimensional, a principal component analysis was per-
formed. Construct validity was evaluated by correlating ACL-RSI-Lt with IKDC and IKDC sub-
scales. A Spearman correlation coefficient greater than 0.90 was considered as excellent, between
0.71 and 0.90 was considered as good, between 0.51 and 0.70 was considered as moderate, between
0.31 and 0.50 was considered as weak and less than or equal to 0.30 was considered as low [22].

Content validity was assessed by analyzing score distribution and the occurrence of ceiling
and floor effects. The percentages of responders who scored the lowest or highest in each sepa-
rate question on the ACL-RSI-Lt were documented. Floor and ceiling effects were considered
to be relevant if more than 15% of patients achieved a score at the limits of scale [21].

All analyzes were performed using IBM SPSS Statistics 22.0 software. Statistical significance
was set at p < 0.05. (http://dx.doi.org/10.17504/protocols.io.3z7gp9n)

Results
Translation and cross-cultural adaptation

The preliminary Lithuanian version of ACL-RSI questionnaire received no significant com-
ments on the translation quality. The questionnaire was translated from English into
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Table 1. Participants demographics.

6 months after ACLR ' 12 months after ACLR P-value
Age (yrs) 25.33 +£6.69 26.00 +7.04 p=0.781
Height (cm) 180.74 + 11.10 |181.23 +13.28 p=0.713
Weight (kg) 79.58 + 14.30 7821 +16.25 p=0.744
BMI 24.21+2.73 123.63+£3.25 p=0.332

https:/doi.org/10.1371/journal.pone.0219593.t001

Lithuanian by two native translators fluent in English. A Lithuanian version entitled
“PKR-GST (Priekinis kryzminis raistis—grjzimas j sportg po traumos) klausimynas”. In order
to facilitate data entry, we retained the scale of 11 boxes that were rated from 0 to 10. No
changes were made after preliminary testing, as all of the patients stated that the questions
were clear and easy to understand.

Study participants

The study included 65 (39 male, 26 female) participants: mean age 25.55 + 6.77 years, mean
height 180.91 + 11.78 cm, mean weight 79.12 + 14.88 kg and mean BMI 24.01 + 2.90. Mini-
mum time after surgery among the participants was six months (43 patients), maximum- 12
months (22 patients). All participants had undergone uniliteral ACL reconstruction. Demo-
graphic information is listed in Table 1.

Return to sport

Activity level was measured using the Tegner Activity Scale. Also, participants were asked to
evaluate their level before injury. If Tegner activity score was equal or higher than the Tegner
activity score before ACL injury, it was considered that the patient returned to the pre injury
level. Fourty-three of sixty-five participants (66%) returned to their pre injury level. Twenty-
two patients (34%) had not reached their pre injury level. Those participants who returned to
sport had higher ACL-RSI score (Table 2). Tegner activity score before ACL injury was statisti-
cally significantly higher than the Tegner activity score after ACLR (Table 3, Table 4).

Reliability

The internal consistency was assessed by the Cronbach's alpha coefficient, wich was consid-
ered to be “excellent” if . > 0.90. Translated ACL-RSI scale based upon the strength of the cor-
relation among the 12 items under consideration was “excellent” with a Cronbach’s alpha
index of 0.94. Split-half reliability for the entire questionnaire was 0.89 and 0.92 for both
halves, Guttman split-half coefficient was 0.88, correlation between first and second halves was
0.79, and Spearman-Brown prophecy coefficient was 0.89.

Table 2. Differences in ACL-RSI scores between participants who returned/did not return to sport.

ACL-RSI score | P-value
Mean Score + SD |
Return to sport 79.96  12.60 | p<0.001
n = 43 (66%) | ‘
No return to sport 50.19 +19.59
n =22 (34%)

https://doi.org/10.1371/journal pone.0219593.t002
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Table 3. Mean values of scales and correlations between the ACL-RSI-Lt scale and other scales after 6 months after ACLR.

Scale 6 months Correlation with P-value
Mean Score + SD ACL-RSI-Lt

ACL-RSI-Lt 68.10 +21.04 - -

IKDC 78.29 +10.67 r=0.648 p <0.001
IKDC symptom 27.54 +5.02 r=0.579 p <0.001
IKDC function |7285 145 0. <0001
IKDC sport 33.30 +4.07 r=0.488 p < 0.001
Tegner score before injury 16724149 r=0.368 p <0.001
Tegner score after ACLR 6.02 + 1.30 r=0.302 p <0.001

*p=0.002

https/doi.org/10.1371/journal.pone.0219593.t003

Floor and ceiling effects

The overall mean score for ACL-RSI was 69.88 + 20.78. The floor and ceiling effects of each
question and the overall score were acceptable. For floor effect, the percentage of score 0 for
each question ranged from 0 to 6%. The maximum permissible ceiling effect, adequate to the
percentage of patients with 10 point for each question, ranged from 8 to 20%. For the overall
score, 2% of participants scored below 20 and 14% of participants scored above 90. No item of
the ACL-RSI-Lt was missed.

Construct validity

Principal component analysis showed one underlying factor of the ACL-RSI-Lt with an
explained variance of 62.62% and an eigenvalue of 7.51. The moderate positive correlation was
observed with IKDC subjective form, subscale IKDC-symptom and weak correlation was
observed with Tegner activity score before injury and after ACLR. The correlations were also
moderate with subscales including IKDC-function and IKDC-sports (Table 3, Table 4).

Discussion

The purpose of this study was to translate, cross-culturally adapt and validate the scale to Lith-
uanian. Lithuanian version of the ACL-RSI proved to be internal consistent, valid and reliable
questionnaire for patients after ACLR. Internal consistentcy of the ACL-RSI-Lt, according to
Cronbach alpha index, was 0.94 which is considered as excellent. Compared to the findings of
our study, the Dutch [10] and Swedish [15] versions had the same Cronbach alpha (0.94), the

Table 4. Mean values of scales and correlations between the ACL-RSI-Lt scale and other scales after 12 months after ACLR.

Scale 12 months Correlation with ACL-RSI-Lt P-value
Mean Score + SD |

ACL-RSI-Lt 73.37 £20.28 - -

IKDC |79.10 + 14.59

IKDC symptom 28.05 +6.36

IKDC function 7.68 £ 1.70

IKDC sport 33.09 +5.82

Tegner score before injury 7.41 + 1.44°

Tegner score after ACLR 6.27 + 1.52*

* p=0.007

https//doi.org/10.1371/journal.pone.0219593.t004
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Chinese [12] and French [14] versions had 0.96, the Turkish [11] version had 0.88 and the Bra-
zilian [13] version had 0.87. All studies consolidate the strong correliation between the 12
questions of the scale, demonstraiting that 3 subscales (emotions, confidence in the perfor-
mance and risk assessment) cannot be used separately. Previous studies have shown the rela-
tionship between fear and physical function performance, activity [23] and second ACL injury
risk [6]. Some authors revealed that 85% of the patients reported the fear of reinjury (kineso-
phobia) as the main reason for not returning to sport [24]. Chmielewski and George [25] also
reported that greater kinesiophobia at 4 weeks post-surgery increase the odds for not meeting
advanced rehabilitation criteria at 12 weeks post-surgery. However, in literature review we
haven't found a scale that specifically measures the psychological impact of returning to sport
after incurring an ACL injury, with the exception of the ACL-RSI scale.

Some of the measurement properties of the ACL-RSI-Lt have been evaluated. We found
that the mean score of the ACL-RSI-Lt was 69.43 and varied from 15-99. Also the mean scores
by the gender were above 63. Ardern with authors revealed that a score of fewer than 56 points
at the ACL-RSI may indicate an increased risk of not returning to the pre injury level and may
help clinicians to identify at-risk athletes [26]. Either, Langford et al. [17] concluded that
patients who did return to sport had a better ACL-RSI score 6 months after surgery. In our
study, the scales score revealed that all patients had no increased risk to not return to the pre
injury level. When comparing this study mean score with other studies, we got a little higher
ACL-RSI score then Turkish (53.5), Dutch (56.1), Chinese (61.3), French (62.04) and original
English versions. Likewise, in this study, no floor or ceiling effects were observed.

When compared ACL-RSI with the IKDC, the results revealed moderate correlation coeffi-
cients. In the Dutch version correlation between ACL-RSI and IKDC was 0.51 [10], in the Bra-
zilian version was 0.58 [13], while in the Turkish version was 0.44 [11] and in the French
version the correlation was 0.42 [14]. Chen et al. [12] reported a week correlation between
ACL-RSI and IKDC subscales. In our study, only the correlation between ACL-RSI-Lt and
subscale IKDC-sports was week. These moderate correlations can be explained by the IKDC
2000 primary developed to measure constructs, such as symptoms, limitations in function and
sports due to impairment of the knee, but do not specifically evaluate psychological impact
upon the return to sport. Likewise, the results of one study showed that the ACL-RSI and the
IKDC are significant predictors of passing all return to sport criteria [27].

Our study has some limitations. First of all, the ACL-RSI questionnaire was not compared
with other scale like KOOS scale. Secondly, the follow-up duration was too short. Future stud-
ies should examine the change in results from 6 to 12 months after ACLR. A large population
of patients, following ACLR, return to the pre injury level later than 6 months.

A strength of this study is population. Included patients did not only participate in competitive
sport but also took part in a recreational sports, such as jogging or cycling. Therefore, it can be
suggested that the results of our study are able to represent all patients with ACL reconstruction.

Conclusion

The ACL-RSI is successfully translated into Lithuanian (ACL-RSI-Lt). It is valid and reliable
scale to evaluate the psychological impact of returning to sports in Lithuanian patients after
ACLR surgery.

Supporting information

S1 File. ACL-RSI data.
(XLSX)
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LEIDIMAS ATLIKTI BIOMEDICININI TYRIMA
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! Biomedicininio tyrimo pavadinimas: "Jauno amiavs fiziSkai aktyviy asmeny, patyrusiy kelio
|_sanario priekinio kryZminio rai§¢io trzumsg, tolimyjy gydymo rezultaty jvertinimas®.
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3 priedas

2000 IKDC subjektyvi kelio sanario funkcijos jvertinimo forma

Paciento dalis:

Vardas Pavarde

Sios dienos data: / / Traumos data: / /
metai ménuo diena metai ménuo diena

Simptomai per paskutine savaite:

1. Koks auksciausias aktyvumo lygis, kuriame jiis galite atlikti veikla be Zymesnio kelio
sanario skausmo?

labai sunki fiziné veikla, kaip $uoliai ar judesio krypties keitimas (kreps$inis, futbolas)

sunki fizine veikla, kaip sunkus fizinis darbas, slidinéjimas ar tenisas

vidutiné fiziné veikla, kaip vidutinis fizinis darbas, bégimas, greitas éjimas

nesunkus fizinis darbas, éjimas, namy ruosa ar darbas darze

negalima jokia fiziné veikla dél kelio sgnario skausmo

Oooooag

2. Kaip daznai jums skaudéjo per paskutines 4 savaites?

Niekada 0 1 2 3 4 5 6 7 8 9 10 Pastoviai
3. Jei jums skauda, tai kaip stipriai?

Niekada 0 1 2 3 4 5 6 7 8 9 10 Pastoviai
4. Kaip stipriai sustinges ar sutings buvo jusy kelio sanarys per paskutines 4 savaites?
nebuvo
nezymiai
vidutini$kai
stipriai
labai stipriai

ooooag

5. Koks auks¢iausias aktyvumo lygis, kuriame jus galite atlikti veiklg be Zymesnio kelio
sanario tinimo?

labai sunki fiziné veikla, kaip $uoliai ar judesio krypties keitimas (krep$inis, futbolas)

sunki fizine veikla, kaip sunkus fizinis darbas, slidinéjimas ar tenisas

vidutiné fiziné veikla, kaip vidutinis fizinis darbas, bégimas, greitas éjimas

nesunkus fizinis darbas, éjimas, namy ruosa ar darbas darze

negalima jokia fiziné veikla dél kelio sgnario tinimo

ooooo

6. Ar per paskutines 4 savaites jusy selio sanarys buvo ,,uzsiblokaves® ar ,,uzstriges“?
O Taip O Ne

7. Koks auksciausias aktyvumo lygis, kuriame jas galite atlikti veiksma be Zymesniy
kelio sanario panirimy?

labai sunki fiziné veikla, kaip $uoliai ar judesio krypties keitimas (kreps$inis, futbolas)

sunki fizine veikla, kaip sunkus fizinis darbas, slidinéjimas ar tenisas

vidutiné fiziné veikla, kaip vidutinis fizinis darbas, bégimas, greitas éjimas

nesunkus fizinis darbas, éjimas, namy ruosa ar darbas darze

negalima jokia fiziné veikla dél kelio sgnario patinimo

ooooo
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Sportiné veikla:

8.

Koks auksciausias fizinio aktyvumo lygis, kuriame jiis paprastai dalyvaujate?

labai sunki fiziné veikla, kaip $uoliai ar judesio krypties keitimas (krepsinis, futbolas)
sunki fizine veikla, kaip sunkus fizinis darbas, slidinéjimas ar tenisas

vidutiné fiziné veikla, kaip vidutinis fizinis darbas, bégimas, greitas éjimas

nesunkus fizinis darbas, éjimas, namy ruosa ar darbas darze

negalima jokia fiziné veikla dél kelio sgnario

oooogoo

9. Kaip jusy kelio sgnarys jtakoja jasy galimybes:
Visai | Minimaliai | Vidutini$kai| Labai .
nesunku| sunku sunku sunku Nejmanoma
a. | Lipti laiptais j virSy O O O O O
b. | Lipti laiptais Zemyn O O O O O
c. | Klauptis O O O O O
d. | Atsitapti O O ] O O
e. | Séstis lenkiant kelius O O O O O
f. | Atsikelti nuo kédeés O O O O O
g. | Bégti j priekj O O O O O
h. i;ési(ﬁ ant traumuotos O 0 O O O
i. | Staigiai sustoti ir pradéti O O O O O

Kelio sanario funkcija:
10. Kokia buty jusy jprastiné kelio sgnario funkcija, vertinant skaléje nuo 0 iki 10, kai

10 - baty normali sveika kelio sanario funkcija ir, 0 - negalima atlikti jokiy jprasti-
niy judesiy bei sportuoti.

Kelio sanario funkcija, kuri buvo pries$ pazeidima:

Negalima atliktijokiy 0 1 2 3 4 5 6 7 8 9 10 Beapribojimy
jprastiniy judesiy

Dabartiné kelio sanario funkcija:
Negalima atliktijokiy 0 1 2 3 4 5 6 7 8 9 10 Beapribojimy
jprastiniy judesiy
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Funkciné judesiy vertinimo (angl. FMS) sistema

4 priedas

Tiriamojo kodas Data
Tarpinis | Galutinis
balas balas
Gilus pritipimas
Kairé
Zingsnis
per kliatj
Desiné
Kairé
Jtapstas
Desiné
Kairé
Peties
mobilumas
Desiné
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Testas

Tarpinis
balas

Galutinis
balas

Peties ank$tumo
provokacijos
testas

Kairé

Desiné

Aktyvus tiesios
kojos kélimas

Kaireé

Desiné

Liemens
stabilumas
pasikeliant

Atsilenkimo
atgal provokacija

Liemens
rotacinis
stabilumas

Kaire

Desiné

Lenkimosi
j priekj

provokacija

IS viso

153




5 priedas

Y pusiausvyros (angl. YBT) testas

Tiriamojo kodas

Data

Priekiné kryptis

Atraminé |kairé koja

Desinés kojos ilgis (cm)

Priekiné kryptis

Atraminé |desiné koja

Soniné kryptis Vidiné kryptis Vidiné kryptis Soniné kryptis
Kaireé koja Desiné koja Skirtumas
Priekiné kryptis
Vidiné kryptis
Soniné kryptis

(Priekiné kryptis + Vidiné kryptis + Soniné kryptis)

Suminis balas =

x 100

(3 x desinés kojos ilgis)

Suminis balas

Desiné koja

Kairé koja




6 priedas

Suoliy viena koja HOP testas

Tiriamojo kodas Tyrimo data
Pazeidimas Laikas po operacijos
Suolis viena  Suoliai viena  Trys $uoliy Suoliai
koja koja jstrizai atstumas laikui

6 m 6m 6m|

1‘n|

Trauma Koja Suolkis viena | Trys Suoliai Trys Suoliai | 6 m greiciui
oja zig zag

Kaire
1 bandymas cm cm cm ] s
2 bandymas cm cm cm : s
3 bandymas cm cm cm 5 s
Desine
1 bandymas cm cm cm : s
2 bandymas cm cm cm : s
3 bandymas cm cm cm : s
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LESS (angl. Landing error scoring system)

7 priedas

Tiriamojo kodas Tyrimo data
Ugis Svoris AmZzius metai
Traumuota koja
Testo Klaida atliekant ;
o Judesys prrar Balas| Komentarai
pavadinimas judesj
Kampas kelio Kontakto su Zeme 0 = klaidos néra
sgnaryje metu kelio sgnarys 1 = klaida yra
kontakto su sulenkiamas maziau
Zeme metu nei 30°
Kampas klubo Kontakto su Zeme 0 = klaidos néra
sgnaryje metu $launis yra 1 = klaida yra
kontakto su vienoje linijoje su
Zeme metu liemeniu
Liemens Kontakto su Zeme 0 = klaidos néra
lenkimo metu liemuo yra 1 = klaida yra
kampas vertikalus arba tiesus
sagitalioje kluby atzvilgiu
plokstumoje
konktakto su
Zeme metu
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Testo

Klaida atliekant

pavadinimas Judesys e Balas| Komentarai
Ciurnos Kontakto su zeme 0 = klaidos néra
plantariné metu péda pastatoma 1 = klaida yra
fleksija nuo kulno ant pirsty
konktakto su arba pilna péda
Zeme metu
Genu valgum Kontakto su Zeme 0 = klaidos néra
laipsnis metu girnelés cen- 1 = klaida yra
kontakto su tras yra pasislinkes
Zeme metu medialiau nuo pédos

centro
Soninis Kontakto su Zeme 0 = klaidos néra
liemens metu liemens vidurio 1 = klaida yra
lenkimas linija yra pasislinkusi
kontakto su j kaire arba desine
Zeme metu puses
Kojy padétis: Kontakto su Zeme 0 = klaidos néra
plati metu pédy padétis 1 = klaida yra

platesné nei peciy
plotis
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Testo Klaida atliekant :
o, P 3 Balas| Komentarai
pavadinimas judesi
Kojy padétis: Kontakto su zeme 0 = klaidos néra
siaura metu pédy padétis 1 = klaida yra
siauresné nei peciy
plotis
Pédos padétis: Tarp kontakto su 0 = klaidos néra
iSoriné Zeme metu ir mak- 1 = klaida yra
rotacija simalaus pritapimo
péda pasukta j iSore
daugiau kaip 30°
Pédos padétis: Tarp kontakto 0 = klaidos néra

vidiné rotacija

su Zeme metu

ir maksimalaus
pritapimo péda
pasukta j vidy
daugiau kaip 30°

1 = klaida yra

Pédy simetris-
kumas pirmo
kontakto su
Zeme metu

Viena péda Zeme
paliecia anksciau nei
kita arba viena péda
nusileidzia nuo kulno
ant pirsty, o kita -
nuo pir$ty ant kulno

0 = klaidos néra
1 = klaida yra
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Te.s t(.) Judesys Klald.a ath.e ko Balas| Komentarai

pavadinimas judesj
Kampo kelio Tarp kontakto 0 = klaidos néra
sanaryje su Zeme ir gilaus 1 =klaida yra
pokytis pritapimo kampas

kelio sgnaryje yra

mazesnis nei 45°
Kampo klubo Tarp kontakto 0 = klaidos néra
sanaryje su Zeme ir gilaus 1 = klaida yra

pokytis

pritapimo $launis
nesilenkia daugiau
nei liemuo

Liemens
lenkimo

pokytis

Tarp kontakto

su zeme ir gilaus
pritipimo liemens
kampas nesikeicia

0 = klaidos néra
1 = klaida yra

Genu valgum

pokytis

Maksimalaus
pritipimo metu
girnelés centras
yra pasislinkes
medialiai pédos
centro atzvilgiu

0 = klaidos néra
1 = klaida yra

159




Testo
pavadinimas

Judesys

Klaida atliekant
judesi

Balas

Komentarai

Sanariy
paslankumas/
mobilumas

Puikus (minkstas):
tiriamasis demon-
struoja gerg liemens,
klubo, kelio sgnariy
mobiluma/paslan-
kuma. Vidutinis: tiri-
amasis demonstruoja
nepilng mobiluma/
paslankumg. Prastas:
tiriamasis demon-
truoja prastg arba
i$vis neturi liemens,
klubo, kelio sanariy
mobiluma/paslan-
kumo

0 = puikus
(minkstas)
1 = vidutinis
2 = prastas

Bendras
jspudis

Puikus: tiriamasis
atlieka ,,minkstg“
nusileidimg be jokiy
papildomy judesiy
frontalioje ir sagita-
lioje plokstumose.
Vidutinis: minks-

tas nusileidimas su
papildomais judesiais
frontalioje ir sagita-
lioje ploks§tumose.
Prastas: tiriamasis
$uolio metu atlieka
didelés amplitudés
judesius frontalioje

ir sagitalioje ploks-
tumose arba atlieka
»kietg“ nusileidimag
su keliais papildomais
judesiais plokstumose

0 = puikus
1 = vidutinis
2 = prastas

Bendras rezultatas (baly suma)
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8 priedas

ACL-RSI klausimynas

Tiriamojo kodas Data

Sis klausimynas padés jvertinti Jisy emocine biikle, pasitikéjimg savimi sportuojant bei ri-
zikos vertinimg prie$ grjztant js portg po kelio sgnario priekinio kryzminio rai$c¢io rekons-
trukcijos. Prasome j kiekvieng klausimg atsakyti pagal Jasy dabartine bukle.

1. Ar Jus nervinatés prie$ pradédamisportuoti?
Labai O O O O O O O O O O O Visiskai
nervinuwosi 0 1 2 3 4 5 6 7 8 9 10 pesinervinu
2. Ar Jus trikdo mintys apie savo kelio sanarj sportuojant?

labasi O O O O O O O O
ikdo 0 1 2 3 4 5 6 7

Visiskai
10 petrikdo

o
o
]

3. Ar jauciatés atsipalaidave sportuodami?

Tkrai O O O O O O O 0O 0O 0O O Tikrai
4. Ar bijote i$ naujo susizeisti kelio sanarj sportuodami?
Labai O O O O O O O 0O 0O 0O O Visiskai
bjau © 1 2 3 4 5 6 7 8 9 10 pepijau
5. Ar bijote atsitiktinai susizeisti kelio sanarj sportuojant?
Labai O O O O O O 0O 0O 0O 0O O VisiSkai
bjau © 1 2 3 4 5 6 7 8 9 10 pebijau
6. Ar pasitikite savo kelio sanario funkcija sportuojant?
Visiskei O O O O O O O 0O 0O 0O 0O Visiskai
9

nepasitikiu 0 1 2 3 4 5 6 7 8 10 pasitikiu
7. Ar esate uztikrintas, kad galite sportuoti, nesiriipindami dél kelio sanario?

Visiskai O O O Od O O Od O O Od O Visiskai
neuztikrintas 0 1 2 3 4 5 6 7 8 9 10 yitikrintas

8. Ar esate jsitikines, kad kelio sanarys atlaikys apkrovas?

Visiskai O O O O O O O O O O O Visiskai
nejsitikines 0 1 2 3 4 5 6 7 8 9 10 jsitikines
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9. Ar esate jsitikines, kad galite sportuoti, iSlaikydamas ankstesnij lygj?
Visiskei O O O 0O O O 0O O 0O 0O O Visiskai
nejsitikines 0 1 2 3 4 5 6 7 8 9 10 jsitikines
10. Ar pasitikite savo galimybémis kokybiskai sporuoti?
Visiskei O O O 0O O O 0O O O 0O O Visiskai
nepasitikiu 0 1 2 3 4 5 6 7 8 9 10 pasitikiu
11. Ar manote, kad galite vél susiZeisti kelio sanarj sportuodami?
Tkrai O O O O O 0O O 0O 0O O O Tikrai
wp O 1 2 3 4 5 6 7 8 9 10 pe
12. Ar mintys apie pakartoting¢ operacijg ir reabilitacija stabdo Jus nuo uzsiémimo
sportu?

Tkrai O O O O O O O O 0O 0O 0O Tikrai

Amzius

Traumos data

Operacijos data

Ugis

Svoris

Kontaktiné trauma/nekontaktiné trauma (pabraukti)
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Phone:
E-mail:
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20102014
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2020-till present
2018-till present

2016-till present
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2016-2017

2014-2016
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