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The Effect of Medical Instruments and Therapeutic Exercises on the Rehabilitation of
an ACL Injury
Dr. Ismael Ali Ismael Abdullah
Nawfel Ali Ta'ma Omran

Sudan University of Science and Technology (SUSTech).College of Physical Education
Nawfal5534@gmail.com

Abstract
The purpose of this research is identifying the effect of medical instruments and

therapeutic exercises on the rehabilitation of an anterior cruciate ligament (ACL)
injury. According to the type of research, the researchers used the experimental
methodology by taking pretests and posttests. The research population consists of
ten patients of Al Rabbat teaching hospital ( state of Khartoum) with an ACL injury.
The research sample is divided into two groups: an experimental group and a
control group, each consisting of five participants aged between (22-44).

The results of this research are:

1- There were statistic differences between the circumference of the thigh, knee and
calf of the participants of the control group and experimental group, and the latter
seemed to show better results.

2- There were statistic differences in the active and passiverange-of-motion (ROM)
of the knee of the participants of the control group and the experimental group, and

the latter seemed to show better results.

Key Words: Medical instruments, Therapeutic exercises, Anterior cruciate ligament (ACL), Knee joint.

115


mailto:Nawfal5534@gmail.com

2016 4admadl  Gdmlall  dm@linll duiyedl pods ddane

s daaidl -1

o Slbgiadl el ) Jsagll Cusall adinall okl 3550 calall Giad) moal
Clia g ol a8y IS (e QLD ) A 5 Lo o o paill 335k e Bhall c¥lae e
Laaal la yghaiy Lpalell byt (e B2l (Sae a8 ) Gaiad Al 3 dikiss
e Llae s dualy il clbaly 1508 Llaial oaaly 1) qalal) Jialy .oy skl s acionall
dphll UK JS 3 5eae oalbpll Ghall 4a3le dub claag Lk alldy Lals
dale iy dabihagl s Aol A5G A0 @iy da) e ernhall 23l 3 5ealy 0
WiV A jledl agiage deju dal e Oaladl Glally uedl Aolly o)
bl il il ol Ll N Alal) anig ((Sea By Sl e 30U dpaly )
¢ Jilis ) sla) Al Ll cliaaiill aaf )

(807 .= « 1986

S e el Cua RSN Juaie Gllal o le el bl clibaY) S e
o) dualdll ) Ly piil) ailiadll Glly s By Lladl Ao auall Ghlic
- lae g dday ) (e 40 bl il Jalge

LSyt ol dpalll Il palidl (lpsall) Gl & Alal cigon oy 58 Jiiy
@ seal) iy 3ally (Abay) Gigan ysd) salall Al pall Gty €0 Jla 535 ke Lol
el (dandl) A8 ) sl e ally Jaadall 5y slaall daai¥) g €50 Jonie Ciysat
(Raslad) Ay Wy dgaall HluaY) i) dgaall alua¥) dihic 8 @K, A lall
o eladh 4850 Jiate @l ac dpaliay Gl (dalge s 52 gana Juadally 48 Al

Ay Gl Jaas (e padd 300 JS aals asd Jaes (ACL) @lbal cuaas
ACL cbal aiuilSuay 4l « Sopal J¥ 50 ool 1,5 cblial) sded 4y gl il
o ahaill 4 Gany LS oV Bt de gl shlis 4y 48 5 dele ddiay
O 230 dlllia g — dualll Jals gy o SO0 Jsn gl ades gl o dagedl
238 (e Aubadl daci) @iy SUE ol )l Jead 38 31 LAl 5 AR (Ll el

116



2016 4admadl  Gdmlall  dm@linll duiyedl pods ddane

wosy @) @l Amall gy dolad) Jelill o 3 puaell sl Satl) gl
U bl Jeay o oS (ACL —Ialill) cgijall ol JalSll eidlae 5 ((ACL)—)
oAy cdg sl 80 I3 sl Gaa 1Y LD aledl

(41 = 2004 ¢ g2d )y Jale 2eay)

sl Eganll 5,885 5y shal) sk ALYl e olV) aloall L) Ala) e
ey A Al s Aibie Sygane pey el LSy pall s Gpal N
sty BLA (pe any 21 Jlo 358 3y S8 oy LS L) a1 DA
Aoy Giliaty Luagl) JLee§U ALl ) 25a0 e 5500 5 Lgecn o bl ey

C A a8 e el uliall Bl L ALY

o3 aglac s Aunly il LD apdall aSlell ilad) sl daadle DA e
el Jaalil) el jy il aginglin y cibeala y £yl Gajlaal) 3 40 A 5 s
Ay G paiall il BLYL A8 diaddd ala¥) pliall Bl 3 500 LlaY
O 3 ga g are llia o) Badl dphal 5 3eal) sk salisll Caabiadll ozl 23Ul
o omS U plaal aae s Jlaa) o ALY gl ) 3 deastual d il Jladd
bl 2Ol LYl aae g dgdal) 53¢l e € IS 3l aaly ) ali
Gloadl ¢ 3 all 4Ll 44k 6l salaind 3 48lA) 5 Gladdl Al Hgax ) 05 L
S A Jaaie o dali g Ales ) AiBge dbiay oo gall Alalii L jlas (e alaya g
Loadall 5 3a) il 48 pea s A o3a Al pa ) Gfialil las Lee et pusall Jaalic
Gl Giagys -ledl sae D Legad gy il AIEAD b3a e (alall ZaDlall el jail
&

Claal i€ Jate o daadlall ey yaill g duhall 531 il e il -1
tua (e ACL ale¥) liall Jag 1

(B Jns — A8 ) e — 234l dagaa) Aol i yhall cillaas -
(A Jaaial bl gaall = 8 Juaial AlagY) saall) (S oall sadl -
() @Dlae — A€, EDliae — Al Dliac) Aliaall 5 68 -

117



2016 4admadl  Gdmlall  dm@linll duiyedl pods ddane

273;}.&“ Lﬁbﬁfﬂb@ﬂ\ﬁ)@é&\@eﬁéﬂ\ w&ﬂ\a_mu(;‘cuﬂ\ -2

: ci\;.d\ Q\;\P\ _2
d &l dagia 1-2

(21502 1988 osnneazng) - "AREY &S N diagill 3 WaliSh g malid) ¢ 5 (3]

p &) e 2-2
"lee sy dene bl gy g 23 sall) f Juall paine Jiay g3l ¢ 2l &
(8L U= 2002¢ Cisnne 4ns)

¥ uliall bl (3 5ah Gnbiaall SA e dpneall 45 Hhally Gagll die Lo
9585 (10) panre Sy ces jllae dess agh [ apdall 23l 38 50 e g yiall
e a8l AL Cslad atl (il Al Al yaatly (A 27-18) e aalecd

bl eanll e caall)

Gaal aladiul s pawdidl cplll Gk oo ALYyt gasdll W o -1

CAS N Gl A albilaly cubiaall slagiid =2

- el el iyt e i pall (aidd) il 268 0 =3
- el Gudat ol 5 Al dadle 35k Y g s ae 4
o @l i pl) B el YL Dsall agi¥ls e of =5

.Z\_.U;ﬂ\;\ﬁ\ﬁ)ﬁd\)bcjﬁu\@M\@UE\Q€MY\—6

118



2016 4admadl  Gdmlall  dm@linll duiyedl pods ddane

tdaadhuall 3 jeal¥lg el gt 1-3-2

Dl e 1 Yl

Lol ALl sl jall g g yalls 3LV Gl 18 Giadly Zalall il sleall gaa
@'Y\

: :\JLA\}(\ &5332\_15.55 dt\..;uﬂ'é‘)ulw\ _1

) sae bl Ay AR (il 1Sl 404 sie lead Ly ey 3l Al

c oA e lalaly

o Alelal) D lall dalal) bl aaatd Al o il ) ¢ Sl 3 5Ll =2
o Alelal) e lall Lalall cluldl aal e oyl salull gen) 285 281 Juais
o ALalal) cDlzally Lalal) Lulidll aal e ol pall salull pand a5 . A8 ) Juais
cgps Sl Dl Luuliall 8 )1 Juada

o oabll Joy 58 aladtaly SLll g 388N daas S -

o el Gl jaal) alastuly 554l -

o om bl Jay p8 alaatuly Jglall (bl —

- e gl pladiuly A8 Jaaldd Slull g Slag¥) ol Gl -
Ll i 3 el =3

QMQJ\ Mjﬁbd&hb&b@dﬂuﬁﬁjw\u&ﬁjb&@j

119



2016 4admadl  Gdmlall  dm@linll duiyedl pods ddane

LSl —2S,N daalal lally ) adl = o5l — Jelall — aall)
(B Ty 3330 s

¢ daadlual) il g2y Ll

OO bl (ada ) ae -

o Saditally 7 yae ald oy il -

A geall @ila gal g ol peall cand e i) —

(tens) Ak yeSh < jisa -

. Gliy delu -

el e i el o) g LS Cial g b o 591 —

s deadiual) cluldl ¢ T

PobEl Chay (e N Slea) skl el -1

b blE OOl 8 dadly Gumy S da g o jelag At 520l o oyl iy s
s Ol Zlasd AT aegd g ClAY e (o sall s axg) g cpn oll) G Al ol) AEhaial)

Feanl] Llel) Zalall Gadl ia ol J130 o SLSU a5 sl 25 381 el o
c 2 Jsh oo Jalall A gl G0 jamy Cua

Pl Caag i sl uld =2

B o)l Catie (8 Tasee g yad) Gy Cua ol ol ad) Qi) 8 pasty
ol o a) die JEWY Hhl axe s (el

(bl Coia ) au alidll Jay i aladialy Bladl g 23l Jams i -3
. Zica ) ALl me Lo 3800 cSlne cllasa

- bl Aliasd T adl nie 3Ll cillame uld

120



2016 4admadl  Gdmlall  dm@linll duiyedl pods ddane

5 pdle A ) alac (358 o) Jal A0 I e iy g 8 ) Judrio Cillagms (b
ot Al o S50 Jiul 5 I WY Gl e aalial ol ddlise o 40851 Caaliagg
Loy 5 Adansd gy illanll 3 pual) gl sl S8 85 L N Ll (e il

. okl

(Ol Coa o)z AN Jiaial S alh saall b -4

AN daadd ) B sae Gl -

RS0 damiad ) 8 e ol -

L 32 4l Soal saall Gl ol el Cphall o g SIS i gl Slea gy =

L Y i
el el Sl Gl el jaty Gleaal) oy (& (SOl Sleall jubaas o~
PPN

- bl e 8 ATy S pall slas el Gglhaall slat¥) 3 Ciphall Gliadll & jay —2

A 2 gand A Jaxacal) g Aiall A€ 0 ey liadd) a6 Slead) 56l 8 Qi any =2
- bl Soal saall dasal Sleall sel 8 38l
Dz adtel) byl dlac] < ghas 4-2

P RN |

D

Gite Calaal BT ia o380 Can gy o3 Jeedl paa g g g panty adlell gl ) aias
Cagall 138 CalaaY 5 saall 5 jual 5 a5 adl Al gl Cilaa] o gl ol @l a8y Lgle
LAJ}AM?@@M\EMU\&Y\&Q)&Sﬂ\é&m

121



2016 4admadl  Gdmlall  dm@linll duiyedl pods ddane

@&ﬁhhﬁ@)\ﬂ\@b)ﬂ\)ﬁﬁjcC_;a\judhjdmw)éﬁj&w\o&
. e g gal) Ahall i adad Lagassl

Dz A adlel) byl Cilaa) *

A Jaaiad 4l canla gl saleiad —

AlaYl i) Aliaall cile ganall liaall 5 aal) s —

c A Gty Gl Juadadl e Aldlell cDliaall 45 g g 30l -
C e Lo B W AL sl s -

- Jaadl 538 b Ll g annal

AN Jeaie o Alaball cdlianll 4l Caila gl salaiad —
bl gmall (6 Lo fl L adde Alalall D lanll s Juaball A ) cailla gl 535 —
e DU il
il ol sl JalSy anadall bl G jlas s Agmpdall dge gl a3lad liadl) 5350 -
CSan g g gl By LAYl B Lle Gl A dadl

(440a « 2002¢ s sl 2l )
Dz A adlall el ) s sine *
(Al 5 3¢l s oadlell caliy pall) iadl a8 dadiunall o Slal) i s} Coslad —
c(F 50l 12) i) gl pall Gyadaill dyia 3l 5 gl —

bl A Al e S Jal e 36 ) el iy —

122



2016 4admadl  Gdmlall  dm@linll duiyedl pods ddane

— A X Glas g o 1l gy (355 1335 ) sas gl A puil) Aulal) a3 yatal g -
(72) gelisd) A Slaa ) dae -

- (s 56) &5..;;}){\ & las gl dae -

: dge ety Al jall 5-2

J 5 yma Ao o all Lgy o s 430l A o dl )0 2 e Dldata¥) Al )

el ak Gl Al Canl) i ¢ g 8 48l gal 5 Cand) il Lis) Cangy 4iay ALl
Ala¥) dual) & jla g i) adine (o (e A6 Leal 8 Ao e ApeDUaiul) 4l
2015/1/21 N 2014/12/10 (e 3 sl

t Al pal) a8 el e dpalall e Lleal) #

A Y Ay ey dalall clebeall alag) a3 oW ApeDUaial) Aujall DA (e
4Gkl el llawy HLEAY) sale) A8 yh aladtuly el JLEAY) i syl dua Al
Op Amulie 4ie By das plll (uli Cindy Ao ganall ubi o (O je JLEAY) Bl

W a8 4y B8 ey O uds o L) Sadad salel S5 dpulu¥) Al jall die
G».nL».n )A.».n) . JL\:\A\}” 'échi L_ijluj Qfaha;\‘\ﬂlc élkﬂ:\%#\ o.JAj ¢ &j.\.m\

(56 U= 2013 « e

(1) Js>
Gual | (LBl ddes | GAN | el il Sl o B
s badl
0.94 0.89 0,67 76 el e |

123




2016 4admadl  Gdmlall  dm@linll duiyedl pods ddane

0,96 093 0,90 6.10 ol gad) e | .2

0,95 0,90 0.12 2,99 lend) 2480 Lide | .3

Cadl A el Bam a3 il el (S 4dde 5 (0,96 — 0,94) s Gaall
Reas S Gunlial) Baas il da s o i 135 € o L8 5t L
@;@L@Lbﬁuﬁﬁﬁb&;.\mij :\Tﬁtg_\]\ @J}A@M\j L}%M\ calais)

. ;-\_)..\ij\ c\_)‘:\_ﬁ_)udj;u.o %M\u#uﬂe:jau)u\

p bl Bk i A 5¥) el )

el A8 ) Jiatal Sl sadle A€ Juatdd ola¥) sadl (@lall hasa (A8 )
ool ARk Gl g gl el caad g gl o) 8

. GAL}_).\J\ (g.\.\-k.\w ¥ 6_2

Geludl b ilagll Lyl idiae Gasdl dyyseen b OV ag el Gal
2015/4 10 byl 25 jeind 85 2015/2/9 Casliadl lalia 5 2l

: LﬁJ’L‘J\ &Lugﬂ\ 7-2

codas G il oo Gapaill Coagy malipall Bplai e Aads 12 amy Lehee S
Ll hdtue alua Ll delull (BN o4 caliaddl 2015 /4 /12 &l
. dgh gl

Pl 8 deddiaa) dglasy) (bl 8-2

STATISTICAL (SPSS) Zieliial¥l aslall dglasyl Lo jall sladiuly Gl L8
dalany) CulluY) alasiuly @lls s PACKAGES FOR SOCIAL SCIENCES

O s el =

124




2016 4 damidl Samlal/

Aol | el il ks elno
Al ) —
(&)Jlﬁ;\—

gSJLJM“ u\JAJY\ -

- gbanl) Lo giall -

P d ¥ pa il Sl ya e 1-3

by paill g dphall 3 361 i) o galy oA Gl e Js¥1 gLl e 4la2l

(B e ¢ &S0 dama ¢ 3240 Tagna) il Gl e Lol il dalal

AL Ll () Ry (s pbmall Aty shuald) Jaw siall ) jatuly Gl A6
S J gl g (Fhal) Jama ¢ AN Jama (388 Jagna) i) o ylal) el il Zaadl

-l cnn

aall

.

() 28

dgaaall el

400 Ll

alad

Gllas
ol a N | L sial) <l syl Jau gl )
eobadl | Slaall Gkl JPRIVEN
Jia 11,98 6,000 50,22 4,646 46,17 3l s | -1
Jha 13,07 3,000 37,22 2,517 35,67 Sl s | =3

125




2016 4admadl  Gdmlall  dm@linll duiyedl pods ddane

sl luldll g ALl luldl) o dilias) AYS @3 3958 355 (2) dsas (e O
3 T ] L0 Ll bl Jaws i) L il 8 (2) Jponl) (e il -

Ad Al 3 T Landl cllilly (4,646 ) A olee Slials (46,17 )
cal (@) Aads (6,000 ) & cobedl Glails (50,22) all b sid
Gty ((37.83 ) i &Sl Lynad B0 bl sl Jau gl « (11,98)

& okl

<l a¥ s (40,33) sleal hugiall a1l €0 huadll Laall clulilly (3,617 )
ALl claldll bl lawgiallg ¢ (15,89) cualy (&) dads (5,54 ) &l sobnd
A Aaedl cluldlly (2,517) &l ol Qs (35,67 ) &b Gl land
@) Zads (3,000 ) & sbmall Gl a1 (37,22 ) Gl apmall sl Jaw sl
AN lagne ¢ 33 Jama (pe S0 A guanall () Ael Cela Cua  (13,07) sl (
(2,37 ) sy ills Adsaall (@) e ST (13,07 < 15,89 « 11,98) Gludl Lame

il Gl mllaly ¢ gandl s LA bl (g Ligine 398 dlia o o Jy L
couliall Al ey el g daadall 3 5ea¥) Lia) ) Jealall ot G Gaaldl g 3m
sage s ¢ AN Jualdd Sally adagl sl ady 8 Lula 18l Las o
- atbial) Juaiall 56K L Gl Juaiall 8 degall il gl

[ETEN C._;at'u (:J\ S % ¥ ITEIN| @M\ LL\L\:UA'.'J\ e\dilw\ o Lﬁm,) Jale dana XX
cuad Al 28 g L pals JSy ele¥) culiall Byl g ale S0 4S5l diadad 4l
CdaY) G i e

i Golall e Tula) Zaadlall culiy il g dudall 3 32l 5

duaiay nlall Ll 350 Guliaadl (lal e — 4850 e — 234l sy
- Al A

126



2016 4 Jdmad|

Samlal]  dumia ol il gl i

P SO g il i e 2-3

iy el Ayl 8 3eaW) 555 ¢ e iy U anl e D il e A3l

¢ (elaall s aV)AS 0 Juaidd S alh sadll e Tulay) dadlal)

AL Ll () Ry (5 sbmall Aty laal) Jan sidl) ) jaiuly sl A8

ey G U Jsaalls ¢ Sl sadl Laeli

(3) Js
()i Goaedl cluladl Al clulg Soall gadl aled &
ol m N | Lo il <l syl Jau gl
obadl | bl ERSN bl
10,6 9,22 10000 | 7.0065 | 9324 ) Sad sadi | -1
7,55 7.01 121,33 5,89 115,003 ) Sl sad | -2

o) Ll L Ll o Aslan) AND 3 Gy a5y (3) Jvs 0m o

CSoal adl e men b Al bl @ allallg

127




2016 4admadl  Gdmlall  dm@linll duiyedl pods ddane

Al bl 8 A1 Jiaddl ) adll Sloadl Jaw il 408 by o8 (3) dsax 0e Oy
gl Dl ClE) 3 beall hagidl Gad caly 85 (7,0065 Jbad Gilat s (95,24)
@l sluall Jaugidl ded cizly g 8 (10,0) obradt <l 521 5100,00 285 daadddl oYl
Lo giall dad Caly5 (5,89) bl il a1 ((15,003) Al ciluldll 3 A€ Juaddl Ll
cilys (7.55) wobadh Glails (7,01 )AS,l dunidl bl gadl gaedl cluldll 8 laal)
cialy A Al (@) oo 58 (7,55) lull sadl (@) dads (10,6) eV saal (<) ded
cllall s el 5 408 Ll G dsbias) AN I3 B8 3sas Caib (3) dsas dulyys (2,37)
Tl 8 syl Gl sy gamdl Gl 8 il 385 Al O pnie b Do) cululdl
CSpall I o) e 0w ale iy I adlall iy pl alipall o giaY Al il
g bl @l Geadll 1 G LS Ay Al @l yall sl y el I dedl e
33yl iy . A el i e cuad dagll sy L Akt 3y sy gyl Guliad) dujles
Tl (33 Oabiaddl (bl s o) JAS 1 dinid (S all sadl Lulad Zaadlell iy yall 5 bl

- Al A Jaiay il

: Gla gl g clalinuy) —4

Oliald) v Lgiiilio g Lo ye a8 L3 cllad) s il Calaal ¢ g 3 cilalinay) 1-4

:&:\.u

5 il clame b sonlly L L@l &6 op dglas) Al @il 8 29a—1

(sanl) e sanall allally GLally 2l

S Soal gad) gl Ll Ll o Ailaas) Ay @iy By agag —2

- sl lliall s RS ) saall s 40

Slaldl ooy LBl g Ginall <0 A ey Sl Cilab) o a3 0 Sluagll 2-4
b by Ol lpa gl (e de gana

eaball Ll dlal 2o 6 Al Dl ol el dydal) 33eaYl alaa¥i-1
- ol

s dal (e @lldy el bl Jaby 1 (3 5l dslal ae g ) Jaleil) 5 55 3020 =2

- llaiall 5 ellaall agall g gl

128



2016 4admadl  Gdmlall  dm@linll duiyedl pods ddane

<Slae 8 camaiall Cuindl g Uabuall o8 dpe gall 2 liW) 8 Sl 3 geadll e dldie W) =3
. olall g 48l g Al

S LlaY) A8lE aial ala¥) ubiall Jab Il ba¥l ¥ a] jSoall CalSIL alaal) -4
. Aaafis da

cAalleall Al jo (e e LYY 2ey (s aDlall Ol jaill gl B ) patu¥I =5

LAY Gl b el iy i) pladial b bl ol e 23 51500 =6

JJL).AAJ\

¢ LJJIMJ\ ';L.\i'mc M(j& alel %Gj} L_\::M\ Lial_ab.a\ ¢ d:\.jl_snj‘) JQ.G '5173;—

ate

1986 « 4y ,usuy)

Loadl s L gl 2yl many o oadle a8l s lall o sl jew -
[ asad) Arala I doda o) 5380 da g phal ¢ ihall b g sl GY YL Gubaadll

.EJ}.&.LA Jg.c 2013

cL_'QJL’_Aj\ 3Liiac U:p.alﬁjj\ Ablal QA)JM} GALJ\ Eaanll ¢ Lfﬁ,) Jdale dana —

. 20026:\91.&:“ ﬁ_ﬁﬁ\ J\J cJ\Jﬁt_.a cmtmj GALJ\ QL\A.\J\ (P gaag dun g

129



2016 4admadl  Gdmlall  dm@linll duiyedl pods ddane

c_ﬁg\ J\J&Uﬁacdmﬂ\aubcMMjGA&“m‘éﬂjkcujm@g;j—

1988 ¢ il delial

e (8 Bpaal) 5 ol Qo glall) Gy (ol ) o padl ¢ ostal) gl ay -

. 20026)41\” (;’)’d\ )SJAJ\ ¢ Eﬁm\ ¢ (:Jj‘z’\ :\.:L\H\c ‘—‘:’.Jﬂ\

130



