Research in Sport Medicine and Technology, Volume 12 - Issue 24 / 2022

Research in Sport Medicine and Technology

Print ISSN: 2252 - 0708  Online ISSN: 2588 - 3925 \ pr
‘Kharazmi University

Homepage: https://jsmt.khu.ac.ir

E: - 5

The Kinetics of Athletes with Anterior Cruciate Ligament Reconstruction in Neuro-
Cognitive Challenge Landing

Ghazal Mohammad Gholipour Aghdam *| Mohammad Hossein Alizadeh ? | Hooman Minoonejad *| Elham Shirzad*

®

CrossMark

1. Ph.D Student, Tehran University, Tehran, Iran.
2. Ph.D, Tehran University, Tehran, Iran.
3. Ph.D, Tehran University, Tehran, Iran.
4. Ph.D, Tehran University, Tehran, Iran.

Corresponding Author: Mohammad Hossein Alizadeh; Alizadehm@ut.ac.ir

Abstract

Neurocognitive motor tasks have been shown to have an effective relationship with
athletic performance and musculoskeletal injuries. Cognitive changes following
anterior cruciate ligament reconstruction surgery may lead to adverse knee
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biomechanical changes and an increased risk of secondary injury. This study aimed
to compare the kinetics of athletes with a history of ACL reconstruction and those
without injuries. A total of 30 professional male soccer players, comprising 15
anterior cruciate ligament reconstruction athletes who had returned to the
performance and 15 healthy athletes, participated in this study. The subjects
performed at least 5 drop landings with cognitive intervention to decide the
landing point on the force plate. The maximum ground reaction force, time to
stability and center of pressure with length of path index were calculated at the
moment of landing. The Mann-Whitney U test was used to compare the variables.
The results indicated a significant difference in four variables: the maximum mean
vertical ground reaction force in all landings (p = 0.04), the maximum mean vertical
ground reaction force in the best landings (p = 0.01), the maximum average vertical
ground reaction force in all landings (p = 0.01), and the maximum mean
mediolateral ground reaction force in the best landings (p = 0.03). However, no
statistical significance was observed in the variable of maximum time to stability in
all landing classes (p > 0.05).The study findings suggest that impaired decision-
making with cognitive interference during the flight phase may increase the risk of
re-injury in individuals with anterior cruciate ligament reconstruction.

Published by Kharazmi University, Tehran, Iran. Copyright(c) The author(s) This is an open access article under e:
CC BY-NC license (https://creativecommons.org/licenses/by-nc/4.0/)

]
https://jsmt.khu.ac.ir/

135


https://creativecommons.org/licenses/by-nc/4.0/
mailto:%20Alizadehm@ut.ac.ir
https://dorl.net/dor/20.1001.1.22520708.1401.20.24.10.5
https://jsmt.khu.ac.ir/article-1-569-en.html

VYE+) Y€ °)L°‘“3‘f’“"5'5°°:3°‘d)3w9u~3};5@;=u®53¢

op & . & &
S29L8 9 w9 b 30 Ladg R
YOAA-TATO : g i LS TYOY—+VeA :gl> by Sirrin

Homepage: https://jsmt.kKhu.ac.ir

S li— was Gl 19999 30 (ol (oo By (5wl b (15100 ) 59 S
Pl ol |7 sl e s | T eslide e dema |1 08 5 ea JI32
Ol QL0 ol (2355 pske 5 Gl S 0dSKils (Mol SIS > 5 5555 elid ] (683 gl )
Ol Ol O oBLEls (355 psbe 5 G S5 o dSCESls (Dl SIS 1 5 (5555 i el 095 slul Y
Ol Ol O o8ty (8555 p ke 5 S o5 oIS (ol SIS i 5 505 el ol 05 8 Ll Y
Ol Ol Ol o8y (5555 ke 5 o o5 oIS (ol DS o 5 (505 ol el 05 8 sland

Alizadehm@ut.ac.ir o3l 3le s dazs 1J stns o 55

ouSS 2| PP 151 ]
o _ ) ) . - s e dlie g g
S il 5 s oSles Sales i bl (ol peas S - iyl €

Sl crpe oS b Bl Lol (A Sy S Sl Ll sl SSlae

Ve ole OLT il s p sl
) . L e - . .. . \i'\olﬁ&m@;:&b‘j)')u

}wjﬁﬂbéwwdib.iﬁédow‘yujA{.ybw‘@)k‘f&}b@f‘jé&»ﬁ . 20 G

23 g el O3k OLSES ) 5 B ko DL bl dile b 0S5, (SaS alis R

ke Bl 3lsl il b I35 10 Joliolad > 550 LS 3 V0 6 gams 53 55l (andllae

[ Downloaded from jsmt.khu.ac.ir on 2024-04-29 ]

) gl slojl
L (slokd 555 0 3l b ssasl s 8 oS b oIl SIK3555 10 5 (63L& <S50 Sl aay eliB ] ¢ il oae
dosdl Ko 5 S isls el 5 mho (S50 35 bR (S el 53 (LS dtle (o o By 5Ll
Stlie Sl S lons 358 alamd 53 e Jsb (LB L LS 58 0 5 DS 4 Oy Ole 00 JU b
oSl e Sler 3 olsline Dl ¢ bl A eslinal sy e s 0sa5] Sl La e o

52 et Jedll e 3500 S0 Kb S P =t ) LS S0 S8 e SN FRUISTARPRRE
=) by S 3 e el oS s35m0 S50 50l ST D= ) s e i85,y SamS sl
20 (P =2 1Y) o i 3 n Jmall oS (i s (58 e S 5 (P s s B, sl
bl s 5P < 700) 5555 Sla IS ama 3 S 4 Oy Ol ST it 3 Lol il 35 A i s Sl
Slop e dsb 5o ol gl le b (6 8 el 3 DDl s oo S5 4 LS el (g lolns YENYNE) g 5ls o5 b

s o Gl ko Bl (63L3l aBlal 531 s 1y sdme Sdpsml Sy Vo gy

https://jsmt.khu.ac.ir/

[ DOR: 20.1001.1.22520708.1401.20.24.10.5 ]

136


mailto:Alizadehm@ut.ac.ir
https://dorl.net/dor/20.1001.1.22520708.1401.20.24.10.5
https://jsmt.khu.ac.ir/article-1-569-en.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-29 ]

[ DOR: 20.1001.1.22520708.1401.20.24.10.5]

Y€+ YE b)u cphb)"jb b)sb cd)s‘.ﬁé 9 wﬁ},, k.’a.b )b U‘“‘bﬁ)"

sdonio

Gosb ol e leds 0L, 53 Shes ol ol rrel sl S ACL) sl o b, -
3o, e s 5 (Dl e BT IS ol sdomze <L s oles & ACL Conl Jlia Yoo sl ST 5b «S
sl s s ACL ool Sl s o~ VL Ead o5 o (Nasl e ACL (5lusl sline Oley
ko Bl (5Ll S dm O 555 5l Ao s 00 5l i oS Wlesls OLES ol dal s a3l e 5o Dl ALY
Co i deoys Ve S 0r s Wles g OlsL el 51 i 5 Shes e 4 2550 s (ACLR) els
5 a8 Olgr 0La5,5 53 ACL w sl conl Ol (Mazils >l 5l am Jlo Ve B0 b gl o )T sl
S (sl od 1S IYY sy o s b el Jels S i sbeul 4 iS5 5l e JL YO
(D)l 035 i Xils (B555 4 55 mm SiS 5l 03 45 3131 ) Ol
3y 4 Ol e OF Sode b S o5lee aher S lIK Gl o 1y S s 5 b sS 5olee Kl e el ol
CWt 5 S ol (5Tl Joade U & Ol e O Sde iy (25150 5 hade 5 ¢t
IV odss ol SIS 555 e 3503 55 e Vb 5 sl Olays Sl oot & 5 (0)3 505 05L31 (53 Shos
b shasl axils U1 5 Solie =5y oolse Blg oo 555 el pl S )ls 0 &5 55 op e 5 4l cpolee
Al 533 s p 1) pSm apa Suls oo a ol 5 ol S el ool ol Oless s
s 3 5 s S8l 0313 s Sl se b UL Oleys auga edle ACL ol 518
ANV 5200 (B35 Joad Ol
Al else 058 52 53 ACL ol (6l 1) Juledtin slapesilSe 058U sddplnil Sl S )5k
ol Jelss 5 Olsse 5 0U3 o s 03 SOlesn Sl 5 ae— ae (JSensr (See LD
(AL o siwains (a5 1S £ 58 BT (5 5 S il
oSe Sonslas s Jele S el SaS blge ACL bl conl 5 SOl sla, 58506 Sy o
Sl o 4 b okt s tals (b s ACL slacanl i il pns il 5 (53500 Jondl
a3 b osp s Mg i e JerdleSe Sl s e s 258 SO L aslie o &S Bl e S Ay
5ol sk a1 ACL ol Sy ol cosls 2l530 L ACL asls slag o (S8 sl pisls
S 3 s Jedl S oy SRal 5 i B S e plmlr G S5 GASIE sl (e
i S5 Dl e SIS Cands S s otlae (55 15 s 4 Yl oS s pd e A 5 (35es
sy Saem e J 28 S F il Al S 5ss Jrade 5 ed s ol el e e JolS ASL e
e (SisS os o 5 (U e DMl T o e ae J 2S5 ol fade sl LS G
3 rAel a8 A e DL el dalpd (V)AL e ke 23 5 Pl (S Sl gies subines 5 e (S
Llg o ACL ol

|

https://jsmt.khu.ac.ir/
137


https://dorl.net/dor/20.1001.1.22520708.1401.20.24.10.5
https://jsmt.khu.ac.ir/article-1-569-en.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-29 ]

[ DOR: 20.1001.1.22520708.1401.20.24.10.5]

V€4V YE b)wc@.})"gab)sa‘d)sbésuh;}})s%ﬁb):uask

o 23 S GBS o e 2 G e S 25 S 0 (8 e S s
Sl Lw s 55 nl 45 edd e 23 50 05 St mhe o g e 35 SIS el S
Ll cpiel IS sl e OVl sl jaseie (63 Shes bline 1ilss, (61550 pad L3 LS
plod Wl &5 53 she 0> St sbml Cxrpe e 5 lae (Sl DA el ACL
a3 8 o | e b s e slac gl
Sl n by O s Sales 5 wsld Gl e sre 223 Vb S ey S > (b s b
o MU slaalgs a4 Sl ol b Gadby 50 (SOdd il ol (S el (0505, 5800
2 Gl sy SLSu 5 amme oS5, (5ls s Sl (ol 4 ST 15 edge o el b elad Sl e
(V)35 o odge 1 (S IS la sl cnl aen oS 5 S50l S s jhe 25 ol
o] Aates i ol ol gl LUls b sl 0L, 4 Lles S 1S 0Lk 5 Sl sun
S0 Ll el o 13 Lt el &Stz opl ) St Wasl ) OV)dzes ACL (g5, 55 8
Slalllae S o Culem SDlae— Sl ol ot 5 bt SULS el DL SN Ol nl op ez
Ll s ol Oleya 3l s daly 5 Ghaem e IS 5 S GUIS G oS Lles S SIS
by ot GGG bt M s 302 s S S b s (e lls el
V)l
ost Sl Oluabl 5 bz b Ll SI0555 U sl o Sol bl ez slal o sl 5 Ses
Loy S slole JaS s ool 4 plies S 3 WlE e Sl (S SLIBH pl s el
aS dads o3l HICE S5 4l S e e sl 53 el (blis 53 L pl] Sales 5 ol S
23 S5 S5 e eamen as 0L STy O 4 el 5 Sos L b DY 5 lame s w
O das oo S5 conl ot 5 me 31y 51 &S 353 0 S > Jles
025 o i ae OO U oS sy Jlllas o Gedsdoe 53 iy Sliid )2 b
ol andllas 3l Gous ol ol i ol o 1 ACL LUj 45t conl U Ls eSS gla, 5856 S
5L 4 Ok Olej ¢ 3500 Dl 53 (s Jedll pSe Gl g S b sl e Al e U o
S50 s 5 S (sl ps 4 el S (s S 3 e b el L LS S e Dbl
5> ACLR L. b
by
oled 4 Olg Wil mash s SOlaeS 3l S S by S5S ash
s, IR.UT.SPORT.REC.1400.041)

https://jsmt.khu.ac.ir/

138


https://dorl.net/dor/20.1001.1.22520708.1401.20.24.10.5
https://jsmt.khu.ac.ir/article-1-569-en.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-29 ]

[ DOR: 20.1001.1.22520708.1401.20.24.10.5]

YE VYL 2)lous cold3190 2595 (559U g (o359 b yd (g

A asdllas 315 ol Gilo O3 Wl cedli 10 S ACLR dilo bs e ol p V0 ol sanllas 5o
By edd RS alal &) w554 e

VoS s Db s 0l 4 lazis Blus 5 Kop gl 4 0L 5 ol garlllas s OB S eS8 eles
salal) i ae dedl s b OV oS il Sl VBl Lol 2SS Sl 5 L S e B35 el
Ea gils SBAS oS 8 eled b me SeNbI OUE sdss 1S sl e o)ls i
ISVERY r.k?;_; Bl

oyt (S ] g5 5 el Al Dlas Glianl 23l (L YO B Ye o anllas 4 3555 Ll 5
ede 39 bl (3l ol 3l 55 Blus c308 5 558 ol en ACL ol L oS 515 sl 0L plo b
235 OESES o b sh sy 5 2l (Sabed (e (Sl (B e B O gaiile 2158
D3l 6 a5l Gt 153 s i 5 STl opg il S e gla Gded s e b g3 gesl oS 5
L ansldS LS andlas sl cacils

5 H3gad JalS 1) asid Sl asliis s s 3 03303 Ll | ST saslilis; g3 il s s a3 51 G
O oBEls G anaS Aol 55 i G Jole gadS i (680310l DK 555l 035 5 A8 aalsl s
W23 8 ol UL G S oy 53 Wl pesl eled ey

ool (g e o ¥o i) s (s 8 (555 31253 5 o ST 51 (SnS la e oLl S Gl o
A esls 5 sal La s sa3l a5 o amio a5 2 353 S 5 ST plonil o g il s S

Yooaar o 3L SO s s wdlIS e ol ki (g5 1) 2 Ol AL GbS D5 S 0 5K Sl e
o S 31 Sl 333 313 ehdST o3 Sl Ay il plasil iy et S L s Amio S 2 SRS
¥ dol ULED (glaca 5 o3 )15 anx 5500 o b sl il bl pvme ST IS5 L
A s O Ly BS L wnr (s Bl ¥ plisl 5 (s

b G s ol 503 (K5 < s b 5155 il 045 i Sl e dholist LED (slaca¥ ) poai U illae
3555 s amio Sa) p Sl B 3550 5 s 3 oS 3s el Cahge Sl CaISS Lisls e il
Blas Bl 5,0 o (G55 0 4l V0 ol o yased S Sl . Llbe o 3L OT (65,5 4l 10 Oy 40 5 Lol o
Jlasl b Jlgme gla iy 53 (Sas oS A3 IS a5 Ao Uas s ST S o mad 3BT L L 1 (s
SS Sl e Oy (S 0 Jils ks S0 ST IS pladl Sl ey ey Jili 4 S

RRCIN N

' Drop landing
?. Footswitch

https://jsmt.khu.ac.ir/
139


https://dorl.net/dor/20.1001.1.22520708.1401.20.24.10.5
https://jsmt.khu.ac.ir/article-1-569-en.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-29 ]

[ DOR: 20.1001.1.22520708.1401.20.24.10.5]

V€4V YE b)wcpéa}‘gab)sa‘d)sbésuh;}})s%ﬁb):uask

i a6 S el 05051 N g

5> ACCGAIL Jas o 528 ol JonS (550 amio Jl OS> (SnS slaesls (oslpar sk o
oS s eslizal 355 abbsd 5 e 2xli L COP 5 TTS GRF slus- (6, 865100 cgr st eslal
58 ko Sl edd S SObI Sl eslinal bsgy oa Vet g0 ai olSiis Lo 5SS (gla it aloe
Goye 355 0 Plus Sleal Cws @ slaesls 5S0be e 5 003 Ja i ba 3505 055 L GRF Slis glaad 4
Sl osls 3leslizal gl ds 518 Al S o 50 TTS 5 i 8 515 eslital 5550 ba e asloes (Sl
Jhos 5w sl ST Bl b st VS8 I e 3 sl b sl S ey e i
oSle (MIND Lass 0 op e Sl 1 WS aw s u_iu ol s 4 glaesls LA C|J>LM| SKas
sl el 55158 (MEAN) s 3 IS o Ske s (MAX) Lass b o Scins

LS 58 e Ol ot BT 5, 1 s 51 e a8l 0 OIS s Jolas eyl (SanS slaosls alne g
230 4 sl il sdd 518 e e s Uk el b 5LES S e Oles e UL A eslinad O
)l

n
CoPpy, = Z \/(COPAP(Hl)) - (COPAP(i))2 + (COPML(i+1)) + (COPML(i))2
i=1

O Yo 5l aS us &b Sly)ssses addie an Hldie Slus 5l s Jandl Se 50 Sl il ¢l
(Y\)@ﬁ)‘ﬁééﬁ)‘k‘))}ncw.AJM|ﬁ&éﬁﬁf)\}_&}‘)}dd}_w‘.ﬁc(u)j\f

S dpwlbme o s 5 e W8 (63 ses g 4w 53 oL 4 O Oley anale (Gl ioeen
|

https://jsmt.khu.ac.ir/

140


https://dorl.net/dor/20.1001.1.22520708.1401.20.24.10.5
https://jsmt.khu.ac.ir/article-1-569-en.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-29 ]

[ DOR: 20.1001.1.22520708.1401.20.24.10.5]

YE VYL 2)lous cold3190 2595 (559U g (o359 b yd (g

Dol Jolas Baim Olos Soke Ol g 4y 45l 10 0lej 0 sa5T il Slele (S5l OLSS gl LS dal st ) s
AE sl bl Y6 Ll Gollas alad s gl Jl e oS Sl g, 5l esliazl
YT fx

\)SegAvgx (n)= -
v)SeqAvgy (n)= %

v)SegAvgz (n)= %

Yo o L bad e Tk ISl s ke 5l (SxS e Glaesls bl 5 5 el gl
A eslinal
SV eslinad bl baesls Ga g Jloj o Ad a3 8 I Y (gasd SPSS i35035 51 s osls B 5 a5 ¢l
53 Sl e Samalie Sl 5 00 el Sl e w3y oKas Gl e 5 2li)) s el = S5 S 5l S O el
A eslizal /00 5l zaS (g lsbas e b pm s e 05051 51658
basl
Vs 53 G ol 530S S sl a gl (535 sl Sy ST 5 Bl okl Gl (Sl
AL (g lslae sl wal (93 3 Slaasiie Bl 1oy S 3 (el Iy o 53 45 shailen sl ol 41

Lsuu"b}“j DCA:H&'B L)‘ﬁ,a )ié_;.)u_ 53}5 u.a;-l..l ‘[))'j A3 O J,ISU;- B JEU;— Q)U}LZ«\ A_Bl‘}?ul cu,:.<.;L:A A J}J}

;...d:u_“ 33 a.L.SC»SjJ:

_ J‘fdl _
J.s:.»..agu‘,ﬁ)‘ J’SU?- JSU?- ‘ﬁgll.:ﬁ GJJS J:;Cw
3,16k
A\ Y. A7AR YY¥Y | ACLR
YAy (D)
A\ Y. Y/Ye0 YY/0 ol
YAY 114 0/84Y \Wi/AY | ACLR
+/OY0 (oo ila) 18
YAY A\ £/07Y N a'a\% ol
\a% ¢ 0/\\o v«/AY | ACLR
5oV (¢ S 48) 033
A ¢ /vo VY/\V (.JL“
YY/YY YY/Y. Al YY/AY | ACLR S en g Larls
C/EAY
AL YV/ V/EY Y/ Wl | (e e 2 p S5
q % /AN AYY | ACLR
+/0Y0 s Ol e
q % /A4 A ol
* Butterworth
: Body mass index
>, Tegner

https://jsmt.khu.ac.ir/
141


https://dorl.net/dor/20.1001.1.22520708.1401.20.24.10.5
https://jsmt.khu.ac.ir/article-1-569-en.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-29 ]

[ DOR: 20.1001.1.22520708.1401.20.24.10.5]

\EXA g4 b)w ‘,,h.:,'l,: 0,93 c‘_g)slu’é 9 un:})')’ s«b 20 QMR

woarg b e 0L e dsb e i LCOP o) s TTS GRF Sl &0 by e Sledbl Y 53
sbadse 31 & 050 (JL“’ S L alis s ai S rb.u'\ ACL il &S a8 55 YUsds s el & c:l:.:
A alb ghls e sl Sas

ACLR 5 e o35 55 o (S8 sloedlse Solr Oleo Sl 5 e s

sarls Ol 2l 5
AB ol | bsbas ) Sl 05,5 ke
sl Sl
+ /YA L/0Y ACLR
/YA VY AN max
v /AY Y/04 (,JLN
. Ve \7AR ACLR .
/o /0 00/0 min VGRF
v/08 Y/AY V'“‘”
. v/oY \vant ACLR
v/oY o/ 0¢ mean
+ /AN Y/ 0 (.JLA
AN AR ACLR
Y v/oV aA/0 max
v/ Yans (.JL»
. o/t AR ACLR .
it oY i\ min mIGRF
YIS Y VJL,J
oY A1 ACLR
g VJAD yev/o mean
VY YE VJL.«
o/ q Y ACLR
RS A Vo4 max
v/eq s (.JLN
C/eA 421 ACLR )
Y Y A4 min apGRF
/YA /0 (JL»:
VAR +/0) ACLR
/Y1 V/YY AY mean
Yy v/08 ('JL“
v/oV VA1 ACLR
Y /1 Qe max
Al V/VA (.JLJ
/Ay \Vi23 ACLR
e VY 140 min VTTS
v/04 \/oY (JLN
A \/0A ACLR
Y VJAY \e/0 mean
S V/0¢ (JL««
A A7ANS ACLR
[VARA +/0) a1 max
7Y \/AV Wl
AV VeV | ACLR mITTS
A /8N QY min
v/80 /Ay (,JL,,

https://jsmt.khu.ac.ir/

142


https://dorl.net/dor/20.1001.1.22520708.1401.20.24.10.5
https://jsmt.khu.ac.ir/article-1-569-en.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-29 ]

[ DOR: 20.1001.1.22520708.1401.20.24.10.5]

Y€+ YE b)u cphb)"jb b)sb cd)s‘.ﬁé 9 wﬁ},, k.’a.b )b U‘“‘bﬁ)"

+/AY \/VY ACLR

Y v/0¢ av/e mean
AR \/Ve (.JL,.
"y VoY ACLR

Y v/07 A max
YV VY VJL.V
At /64 | ACLR _

AN Ve AR} min apTTS
AV /N VJLW
/e /A% | ACLR

AR /Y Q- mean
CJEA AVAX VJL.V
Wt ¥\ | ACLR

s VANt YA max
$0/0A YVA/LY (.JL.M
OANVY v/t | ACLR

o /YY A AV min CoP
AY/0A YYY/YY (.JL»
OV/A *WAAY | ACLR

VA ofet® ¢ mean
LE/AA Yie/tt V’“‘"

el (bl (6 hslins sas OLES el e
—xd
),:JU )‘ L&SL} @Lb) (\O)CMA‘ 034 r.}Lw b‘f)‘ S » m:_ejf (=L>u‘ QL’JUQ.A g_,J&‘ J.J:LJL;A (JL,: L;LAMLSJ.%
o 5 SAl Clids a8 0Vl 8 ol SOl 0 S sdliSgpael p O
S S s
jACLR Q‘)&Z})} 4.&“.2.& L’ (Y'Y') Q‘)L{J»ﬁj 4.«.;.;§ LA‘ cJJ‘J Jj?j c..\.:: WT Q‘)K.J:)‘)) Lﬁj}u—w.a.o
5 S Sl i3 B 5les S as e (sololie sl sl s LS sy 8 s Sl b s VJL.u
I G 5l o= TTS b alis (10)5)10 55 CoP , TTS GRF wibe SOlase slaadso > 5
o)ﬁy}aéjjﬂﬁjbw|Lal_méjf)\}éﬂj\sc»é#bi&;m;i“&ya)ﬁﬁféwlwl
4.34.5‘}7& J}.SJ.JA)}:L;LAMLL U'l‘ o g JJG slas J_;YJ A edaline L;.pl.> <ol o)ﬁy;f,jﬁ:ﬁ wlie
ool s S e LK 5 alS aS Jm s 3l by e old s e 5 (5 e saalis Ol
A e ol a0 S s o Sl Gl 53 S S e oS Sl Jl= s cpl s SIS 4 Ol g U ()
SLosh 4 OLSSL 51 aney 5 5L Oslge) om0 DL s Gl w0 ol Rasn 53 s Sam Sl copimen
.Jﬁa.l.ia.).i}?}{
3 23S A S el 3 S B m glesss @5 B Sl b dls s e sl
jACLRb\JA‘eJﬁjJJ‘W};eJL&w| J‘f\ ‘51{.‘.:.: BE d%‘g}.@:—&));&w\ LSWJ‘(Y'\/\) Q\)KM

https://jsmt.khu.ac.ir/
143


https://dorl.net/dor/20.1001.1.22520708.1401.20.24.10.5
https://jsmt.khu.ac.ir/article-1-569-en.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-29 ]

[ DOR: 20.1001.1.22520708.1401.20.24.10.5]

V€4V YE b)w ‘@3}‘33 2,93 ‘d}ﬁw 9 6'3})5 w 5 0;‘&5)"

LhL SO glasyp (Ye0)) OLes 5 dile  plie gandllae 53 .(WV)as e Lol pen 553 gl (b 5il5
OLES 1y g meS ls 25 wsls 5 i GRE T vany Oleiin sl 3l s S aslie w5 5L Oledr
sl 13 asdlae sy5m glem OBLw 53 1 L 3 553 el 2 L ol ST (YY) OLISes 5 s VALl
il Sl oS J s ki GRE Sl 5 adyl ol 55 0l 2SIl il o g 4t Olodir b 3553
GleSus Sl eslinal ol en 4 b ST 5y a8 s (YoTY) OLGes 5 505 5 wuly L3 (V)L 2als 5l
dglie 53 353 (Sloiltel ot 3 Uast (11 e 5 515 STl il (SIS Ll Cor e (6 lme ol
Lo Ll gad 4 S pl) s Oledir Lol 3l (555 o8 Jladiod (Y0)258 g s 5 5L Olair ol o 253 L
S 2 I e el 3 (6 S el K55 d A rmmes S I a6l 1 (8l 0k s e
LS (S st U o ety Do 4 e (3L e 5 S S| diles el Sl G 3 S
s e LSy S8 el pley S ol a S 13

33 i 5 sblize QLIS 53 3 g se gla S wdad LI Ol 63555 ool &S can ol KLl dal s
(n) et (YY)das o il 5l s il 3131 by 23 655 1 Lol (YDACL ol Jbis & 55
S P G e Lol DL 1 a5 adsl e 23 o BT talS oAbl U OIS
UL 58 adsl (S 5 (S he A3 (JeeSom (S 4l e 1S 2 (Al gl s g 0 S
Jes 5 Syt sboml sl 3L 3550 0Ly S Sl pl (Sen (M)l 0s DL 5o (13 5 ALE 3 s g
s o RS 1 feade sl U sl esY Oy AT s esls Rl

DO by S o aals (sl il (ot dile ACL ol b a5 o sl aam 3 05 208 Slallas o8 3le
ol sl el gy 5505 4 ACLR 0L 555 pasl SiS5L S il sla oy ¢lsil plnil 5 plot)
Ol 0155 o3 1y a6 ol 3 bl Jolge Jyles 5 e dalyy (58 e ST (Tl ol 55 OIS 5
by ol a6, mandl 53 opdl SV S el ol 5l S ol Giies bl Ul oS
POl G i b seen oS ODSan 5 J 8 Ganlllae 53 s S el 1 e G55 p e e S sla ST
s JB sdeme akilosle s ACLR 0o 55 je 23 oS sl Ol S ity gla s el
(Y Vs sa S5L 55 53 ACLR 01,805, otbim wae sla adl oIl S Csm 55 (Y0)s5d
ol S Sy S5 A s s s 1 ACL (SOU 51 6,800 55 505 gl S5 Ll
b 5 MBS eaim s allse 3l 2oy I o sl s slans 5 s.(wW)(PEP) ACL
55 5 U8 05,5 3 Shee Ll p0a 55 (635150 ot OnS ds o 5w Jl l b3 b iy

A3l e Sl ]

® . Prevent Performance injury and Enhance

https://jsmt.khu.ac.ir/

144


https://dorl.net/dor/20.1001.1.22520708.1401.20.24.10.5
https://jsmt.khu.ac.ir/article-1-569-en.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-29 ]

[ DOR: 20.1001.1.22520708.1401.20.24.10.5 ]

AFRA £3 b)u cwﬁb)"sb 293 ‘d)sw 9 6*3).)5 g"‘b 5 ‘)“'bs)"

ST g Ll il o ACL Cnl s b eae glaadse o5l 25 Sl S8 iass laasl
4 36 «es ACLR 00555 55 SOl Sl s Slaaie) (e Jolss PSSl Sl 0550
.b)‘b%éuw)ﬁ

v}&cd&.‘&n w\).} oslaa! JJ}A @b}d% L5_>-|J.]a J:JJMJJ:.:‘ J;ﬁ§J|J3C,>uJJ‘5ﬁ J\.:LLAL;L&[SJ‘ L5>-f
03,5 55 |y e sl b oS o) LI 3 b L U3l ol s Lol (gl &5 5 45 e
Le@L:jj:,iﬁcﬁwﬁj@ﬁL;J,;L:;_Ql.&.:iﬁcduw\b.wr@&\me\M:@&WSﬁJ;u:
W‘JL:;J)}G

s LS a5l Al e pls oS ol QLSS 3 5l b ax ST e Las L;:iuj)ts@p;@}_
LSLQML,JJ)‘QML 03) Jﬂ.’\}- b J}fww‘ug.qﬁ)‘ﬁ‘ f-fASb JL«I}-‘ w‘ O):wa Lol cas C\.»:L:
)"LA&LA)’TMA)JC,.:J_}J\M@\chw\Q.&sdiﬁri%cmpw;L;‘jﬁJ}}lou;ﬁ:{fﬁ&xﬂ&“sf
il i o sas Bnd ool L5 0T 3 (6 8 mnal oS (slailesT abo

e aS S Jlansly 5 B8 s iSO lasll 51 eslinad ajls ednl s xin SOlidss 4 5L as> opdis
sl 5l pedle i el Ul Hle S o JIKET 1 5re 528 3ledle a8l 5 lasmals cled
ey b 4 Sedul sla tass 5 Jsb Sldlas czils abie b K L3 Sldlae e L i 5 LS
rbu‘ Oy NG Sos e &_,t}ﬁ (=|J\.s| g_,..:..uT C}.;) 9 L;"}-L.Q—Ls.«a; LQ;W ey o;ﬂb L5I$‘ .b.:‘_}) QJJS
Sl s eSS, bk otlis slac )l 35 JML}QJ;fﬁj s Ot s Sl das js Slllae
Al Sl 5 e ol 4kl b OLISCE S5 5 WL

S5 4

Sl Losy b o s 15 55 e s BB (SaS <Wlett ACLR (gla ol 5 oIl 0LIKE 555 b alis
Ses (COP GRF 2050 asle) sddedalice Sl s ol o5 bl 5l sl Olis bl as
Sda b a5 sl IS5 3080 5 Ol e eslinal cdims (11 a6 ol Sl g 5 BB sk 4
A2l ACL w5l ol 5l (6 S s g s Wil o Sl Cadsdome b (68 e 350

References

1. Prodromos C, Joyce B, Shi K. A meta-analysis of stability of autografts compared to allografts after
anterior cruciate ligament reconstruction. Knee Surgery, Sports Traumatology, Arthroscopy.
2007;15(7):851-6.

2. Smith TO, Davies L, Hing CB. Early versus delayed surgery for anterior cruciate ligament
reconstruction: a systematic review and meta-analysis. Knee Surgery, Sports Traumatology, Arthroscopy.
2010;18(3):304-11.

3. iestad BE, Holm |, Engebretsen L, Risberg MA. The association between radiographic knee
osteoarthritis and knee symptoms, function and quality of life 10—15 years after anterior cruciate ligament
reconstruction. British journal of sports medicine. 2011;45(7):583-8.

4. Gokeler A, Neuhaus D, Benjaminse A, Grooms DR, Baumeister J. Principles of motor learning to
support neuroplasticity after ACL injury: implications for optimizing performance and reducing risk of

https://jsmt.khu.ac.ir/
145


https://dorl.net/dor/20.1001.1.22520708.1401.20.24.10.5
https://jsmt.khu.ac.ir/article-1-569-en.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-29 ]

[ DOR: 20.1001.1.22520708.1401.20.24.10.5 ]

VYE+) Y€ °)L°“3‘f°"”"5'5°°29"‘&.5)9L‘35‘::’};5%—J°;3u3®9}2

second ACL Injury. Sports Medicine. 2019;49(6):853—-65.

5. Hewett TE, Ford KR, Hoogenboom BJ, Myer GD. Understanding and preventing acl injuries: current
biomechanical and epidemiologic considerations-update 2010. North American journal of sports physical
therapy: NAJSPT. 2010;5(4):234.

6. Imwalle LE, Myer GD, Ford KR, Hewett TE. Relationship between hip and knee kinematics in athletic
women during cutting maneuvers: a possible link to noncontact anterior cruciate ligament injury and
prevention. Journal of strength and conditioning research/National Strength & Conditioning Association.
2009;23(8):2223.

7. Quatman CE, Hewett TE. The anterior cruciate ligament injury controversy: is “valgus collapse” a sex-
specific mechanism? British journal of sports medicine. 2009;43(5):328-35.

8. Cowling EJ, Steele JR. Is lower limb muscle synchrony during landing affected by gender? Implications
for variations in ACL injury rates. Journal of Electromyography and Kinesiology. 2001;11(4):263-8.

9. Wernli K, Ng L, Phan X, Davey P, Grisbrook T. The relationship between landing sound, vertical
ground reaction force, and kinematics of the lower limb during drop landings in healthy men. Journal of
Orthopaedic & Sports Physical Therapy. 2016;46(3):194-9.

10. Swanik CB, Covassin T, Stearne DJ, Schatz P. The relationship between neurocognitive function and
noncontact anterior cruciate ligament injuries. The American journal of sports medicine. 2007;35(6):943—
8.

11. Biswal B, Zerrin Yetkin F, Haughton VM, Hyde JS. Functional connectivity in the motor cortex of
resting human brain using echo-planar MRI. Magnetic resonance in medicine. 1995;34(4):537-41.

12. Herman DC, Barth JT. Drop-jump landing varies with baseline neurocognition: implications for anterior
cruciate ligament injury risk and prevention. The American journal of sports medicine. 2016;44(9):2347—
53.

13. Herman DC, Zaremski JL, Vincent HK, Vincent KR. Effect of neurocognition and concussion on
musculoskeletal injury risk. Current sports medicine reports. 2015;14(3):194.

14. Haddad JM, Rietdyk S, Ryu JH, Seaman JM, Silver TA, Kalish JA, et al. Postural Asymmetries in
Response to Holding Evenly and Unevenly Distributed Loads During Self-Selected Stance. Journal of
Motor Behavior. 2011 Jul;43(4):345-55.

15. Niederer D, Giesche F, Janko M, Niemeyer P, Wilke J, Engeroff T, et al. Unanticipated jump-landing
quality in patients with anterior cruciate ligament reconstruction: How long after the surgery and return to
sport does the re-injury risk factor persist? Clin Biomech (Bristol, Avon). 2020 Feb;72:195-201.

16. Wilke J, Giesche F, Niederer D, Engeroff T, Barabas S, Troller S, et al. Increased visual distraction
can impair landing biomechanics. Biol Sport. 2021 Mar;38(1):123-7.

17. Grooms DR, Chaudhari A, Page SJ, Nichols-Larsen DS, Onate JA. Visual-Motor Control of Drop
Landing After Anterior Cruciate Ligament Reconstruction. J Athl Train. 2018 May;53(5):486—96.

18. Santello M, McDonagh MJ, Challis JH. Visual and non-visual control of landing movements in
humans. J Physiol. 2001 Nov 15;537(Pt 1):313-27.

19. Chu Y, Sell TC, Abt JP, Nagai T, Deluzio J, McGrail M, et al. Air assault soldiers demonstrate more
dangerous landing biomechanics when visual input is removed. Mil Med. 2012 Jan;177(1):41-7.

20. Brazalovich P, Simon JE, Criss CR, Yom JP, Grooms DR. The effects of virtual reality immersion on
drop landing mechanics. Sports Biomechanics. 2022 Feb 9;1-17.

21. Neto T, Sayer T, Theisen D, Mierau A. Functional Brain Plasticity Associated with ACL Injury: A
Scoping Review of Current Evidence. Neural Plast. 2019;2019:3480512.

22. Grooms DR, Page SJ, Onate JA. Brain Activation for Knee Movement Measured Days Before Second
Anterior Cruciate Ligament Injury: Neuroimaging in Musculoskeletal Medicine. J Athl Train. 2015
Oct;50(10):1005-10.

23. Diekfuss JA, Grooms DR, Yuan W, Dudley J, Barber Foss KD, Thomas S, et al. Does brain functional
connectivity contribute to musculoskeletal injury? A preliminary prospective analysis of a neural biomarker
of ACL injury risk. J Sci Med Sport. 2019 Feb;22(2):169-74.

24. Gokeler A, Dingenen B, Hewett TE. Rehabilitation and Return to Sport Testing After Anterior Cruciate
Ligament Reconstruction: Where Are We in 20227 Arthroscopy, Sports Medicine, and Rehabilitation.
2022 Jan;4(1):e77-82.

25. Kapreli E, Athanasopoulos S, Gliatis J, Papathanasiou M, Peeters R, Strimpakos N, et al. Anterior
cruciate ligament deficiency causes brain plasticity: a functional MRI study. Am J Sports Med. 2009
Dec;37(12):2419-26.

https://jsmt.khu.ac.ir/

146


https://dorl.net/dor/20.1001.1.22520708.1401.20.24.10.5
https://jsmt.khu.ac.ir/article-1-569-en.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-29 ]

[ DOR: 20.1001.1.22520708.1401.20.24.10.5]

Y€+ YE a,lMS cwhb)"sb b)sb cd;slﬂé ) dﬁ}), g..,‘.b ); M’)"

26. Wiggins AJ, Grandhi RK, Schneider DK, Stanfield D, Webster KE, Myer GD. Risk of Secondary Injury
in Younger Athletes After Anterior Cruciate Ligament Reconstruction: A Systematic Review and Meta-
analysis. Am J Sports Med. 2016 Jul;44(7):1861-76.

27. Noyes FR, Barber Westin SD. Anterior Cruciate Ligament Injury Prevention Training in Female
Athletes: A Systematic Review of Injury Reduction and Results of Athletic Performance Tests. Sports
Health. 2012 Jan;4(1):36—46.

https://jsmt.khu.ac.ir/
147


https://dorl.net/dor/20.1001.1.22520708.1401.20.24.10.5
https://jsmt.khu.ac.ir/article-1-569-en.html
http://www.tcpdf.org

