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Abstract

Background and Aim: Changes in lower extremity alignment are considered as a risk factor for
the injuries in this area together with Q angle. The purpose of the present study was to examine
the relationship and affecting anatomical factors of lower extremity alignment on the Q angle.
Materials and Methods: A total of 120 male students from Tehran University participated in
the study and their lower extremity alignments were investigated in these factors: hip
anteversion, internal and external rotation of the hip, valgus and varus of knee, hyperextension of
the knee, tibia rotation, tibiavara, and arch index.

Results: The results showed that the variables of plantar arch index, varus and valgus of knee,
hip anteversion, and tibial torsion had maximum effect on the predicted value of the Q angle
(p<0/05) and the most influence was found to be respectively related to plantar arch index,
anteversion of hip, tibial torsion, and varus and valgus of knee.

Conclusion: The results showed that the changes in the lower extremity anatomical alignment
can affect the amount of Q angle. Among the variables studied, the plantar arch index was noted
to have the greatest impact due to the influence of the three-point constituent of this angle.
Changes in this angle can put the person at the risk of various injuries in the segments of the
lower limb.

Keywords: Q angle, Lower extremity alignment, Lowers limb injuries

Cite this article as: Esmaeil Mozafaripour, Reza Rajabi, Hooman Minoonejad. The Study of the Relationship
between the Lower Extremity Anatomical Alignment and Q Angle. J Rehab Med. 2017; 5(4): 173-181.

* Corresponding Author: Esmaeil Mozafaripour, PhD Student, Department of Health & Sport Medicine, Faculty
of Physical Education & Sport Sciences, University of Tehran, Tehran, Iran
Email: e.mozafaripour@ut.ac.ir

J Rehab Med. 2017; 5(4): 173-181



.............. ohBGes g )93 s)abe

o 33195 43915 (3 jwo g (S 1N (S0 gIT (Sliwt y (o L 5 (w5

Tlfige ogm a2y L) & g (g pile slowsd
OIS oBEIS (55y9 pole g (S CunF 0aSiily ()59 b 0g)S plad sliwl Y

g oKl by pole 5 S S 03Kl 35y b 095 Sboliel Y

# VWAL +A/VE dlie iy WAL/ +A/Y Y Wlie g,5554 VYAE/+Y/10 dlie Cdl =

oS>

SAd g dodio

gt 30 i B I ] Jolse ol 51 56 Q gl 45 95 oo il el gl el (sl s Sy K oyt 4 ki Al el ) Sl
29 Q aly s 2 S Pl (slisly (Seagll Jalge (13851 i 5 bl

L gy 99190

0959 oy 2B 5 IS 5 )y 5 (o tsleygSTe LIE s Slisg plail (cliwly 50,8 S 15 gy i BT ) ol oK1 Dye (cgmriils VY dluss
S 8 oy 9o b S osB paSLE 5 gl s 25 2 9y i pole 9l g9 9

basl

gl M ey St 52 0 e sl 5 by Gl 9 ol 0ds BT ls 0585 5 909 sty S s L (sl it oS S L il oS gl
51 58 st G i 4 515 0osly 5 mans 5 > i <o) 03s BT b S s el e el o o (P 0)atzn Q

S5 dud

S g Sl aalllas 3,90 (sl (e 53 4 A5l IS 556 Q wly liee 2 Sl o S Pl (Kool (bl 13 s o 0l (LS Sl B gl
plul ela e o calisee (oo o] Uy )0 3,8 ygli cpl liee pei b g Al oo 18U oy ) asel; oyl odimy LSS dlad dw 2 (I8 51 > @
2yS o )8 Sles

(Sl Clols

Sz 1l gla ol ¢ Slims plal slily Q agl;

9399 b 09,5 () 5 B (o9 @9l g iy ST 0SS ¢ Jlowd )55 (LS (0145 - y92 (5 yikae o lows! 2] g Okivad g3
E.mozafaripour@ut.ac.ir 35w g yS31 w307

* (AANIT (b (legly — ale aslilos

\NAs



Published Online: 2015. December.12 Research Article
mEE E=E-

IRV Y PRPRY-

Mol )5 5 s 390 055655 Slallae 13 SIS @ 4l ul (sl sl g Sl il (slily Giliseo clojgiS16 o bl 3529
03y sy closSl 3 yuis 5 oo Al SlSogss 1 556 b Wl o Jolse ol 5 plS b 55 yueis 45 sl 03 03l s + [0
o 1) SloS plail g 258 4l cul Y sSlegygr J S s S s cage (93)l9)98 8 9 (b Jlse g (e e 3
ol U o L)) oS ool g3)l50 51 (St 55 QT angly i pll by Giliseo (slaygiSlh e 5o L tns )18 iises (sl
oyols 5 (5 oaiS Jog Lad 53 o ond S5 gy olyie 4 Q ali Dl S 15 adllas 550 oo bl Cilises sl
obis 4y ol [\‘]-35»13 o iy P by Sty g SSUS She o 0aS Juog bS5 SSUS 50 4 (ASISP g olis
203y clog s (535U )3 s Sl Wi on gl o e 53y 85 DTl o ) o Sl ©3Me (g Jlos] sl (o0
Coly Dlg o Bl i slogys cnl 4 ABl Jolio cpl 4 b et slag s ol o)y Sl 5 S, (ST St g oilj Juaio
S s 4 Q s s (V+-3) oiSon s BOING  (¥++) ol lSen 5 G 55,5 el 13 (i (o ol s
5 Krivickas 5 (v++V) o Kon 5 Puckree D7 Al o s clgie alis Ll Ll ol Ml gl 3131 55 o8 et Jole
5 Lankhorst D% M glasls o )Lal los puil )55 sl el 5 Q aigly Lialiél o byl 4 353 cldllas ,3 (VARY) o, Kon
T Jigedslsy 3,5 poyiias & o3 (Ml (sla S S S (S 1y Q apgly Sl 55 (Vo)) pliSen 5 Patil 5 (Y41Y) )5
Ogxed Slog plil Gilisee oo caml b agly ool lise )3 posd a5 a0 L5 Slalllas 395 (o sanlie 45 jobo lan 5] Azl
- dugly ol Oliee g Slyess &5 €S Gl o 5 Sl bl > (o plsl )1 sl sl 5 Jlyadsliy 3,0 (o8 (il by gl
2Ll ot Sglite (Seogill blas Jlail 51 asty) S Q aygly e amd (o0 )3 (lise (slacmsl (5520 53 1y 3,8 paslie yobo
& ol o 152 g il Y ma) 5 08g 0l 03 B Ol e (Seogill loysSl ) (gl b co 09l
ol M paseiie &5 WS (Sl e |y ugly ol Gliee Seogll BBl 1S4 50 s b Al o pl0ST 50 03 i oS o
s S8 Q gl Slyei b Laye (sln gl o] elo 5551 Sy bl 43 315 o Q sy liwe y2 5 L0l (oo 4556
w55 sse b lzy a5 Sl plul Seogill cela 15518 pols sy s &S (glanlllas A5 45 a5 b o Ld lalllas s 5 5
3y55 sod it 4y 2L IS 15 5 0L b)) 5 Q

Wy oy B isle,gsh e o Q agly e p Sl el slil) JIS 5 5 baspe Jalse (wyp pols Gaios Ban ) ol
Al (oo b S ugd (asli 5 Mlsles b (2552 5l ST pol gl Gugig 5 ey 0y (2B 5 3B LS 2

B gy 9919

so (Bl WANEAY (638 :S5ko g Jlo YY/OEY i ko b ol ye5 ol8iily obgmedils 51 ,a5 VYo Jols ysls 3uios (s )lol diges
Lisol 1y el 1> &8 b &y bigayo sl ol p 8 3w 4 399 51 L5 (Gag0il y dingss Jloyad (o359 aiilo gyl S, g 45 2325,
5l izl Q als oly (28 G352 o) B Uiz <o) g Bl sl st 3 Sl Ll slisly (658 ojlusl oS
o giile yp (lyr g ielisS dbgar b (65 o3Il (5 don )5 Cjgo b S aSLE 5 Dlgl (5 B> Som <l (9 9 05N
S5 o3l [ geil S lawgi B gl peiio 4 boape sl (55 03] (g den b e b o] (:S0le 9 €85 50 5 o1 L
@l & 8,5 bl plls (ageil 185 Ve g5y 2 5Kigei] (190 bl Alre sl (palojl adlllae Sy B Pl Sl Sy ipen 1
(ICC=-IA¥) 55; o it gtam (sly2 2Vl Sgesl (195 bl soims oLt

4 Quadriceps angle

5 Anterior Superior Iliac Spine
¢ Patellofemoral Pain
”Valgus and varus

8 Tibiavara

J Rehab Med. 2017; 5(4): 173-181



.............. ohBGes g )93 s)abe
- 1 =

SPSS JJj3l py5 5 oysite iz (b (ygme0)S) 51 Q digly polie o G Jdo 0059 sy (sl Batos o)l o g 4328 i
W5 L5 0 /oD L sols b g yiSasS Sl b 1oy A0 g 3 eioS yuly 3 (gybline gaw b odlitel Yo (g ds
(P<-7-0)as

BT (Gl puiio 4 bgy o (S (5 55 0511

b S (535 y0 b 1,08 bs g SBgh (elid 0y0ls B b SSST (5550 (slalas ) )35 LS e 4l 4 HQ gy (68 ol
st eizmon 5 SES g0 a1y JBgh ol 0308 5 oS as gl ol (65 o) sl D Q s ) s (S
Saialyd yiolisS slagil 9 <8)5 )8 SKiS 50 53 yialisS S pe 9 A a5 35 (0 Jog SIS S pe ) (18D (S &S
Dy ol e 0,8 5m (lp Q augly lsis 4 003 sl gl 5 €85 )18 o s Loghas

On &SS9 wBS i > (S a4 b Bl b lil) &5 gpdse cul (585 a3 3 Ligly oSy 9 egsg xS 0jl]
S 2 IM GIC jsie 93 o ol anb oljne bl 423l g2y () alols IMY 131 S568 95 0 9 ICY o, (131 ola fhiS’ ]
a3l G3ln g rhpe g5 lo bl xS ojll sl (iagk nl > S wed 4 g el jho bl BueB e 58
ol plSin )3 b 390l )3 (odle b (ALEN I (rizmen 9 995 4B a3 lojen st b e o g 5l oo o] )3 4 D Ly
b g 45 i s Jlen) el dls oyl g 18l o b oy IM ai g 1C oa &8 15l a3 (slodls 5 ok (s puSsls (605
soo ol IM 5 IC 50 a5 (63,8 y2 (115 &S pawy 0 IM-IC [a3ls pU 4y (6o 40 IC Jlade 5ITM Jlade 3,8 oS b s opped
Ol @ 53 9 Wb s35ln b yeps ol (bl (Gl 5 atdly (b Sliwl) oy g Blo & 390wl (dne ol 4 2L
5 elacS o 5 1l anils dhols (K0S, 51 of (55 4nb) oy sla btiS oS oS dhsleo cppat Lol 95e s w5 5l IM-IC
S 5 sl o550 il (oylml (el)ls 5,8 wil (-F) 5 YL sae ol 519 039 e IM-1C Jlade (ol)ls cil osmns o 0 b o
ol 51 5 039 st IM=IC e (gl)> 1l aiils abols 15,05 §1 o) L1515 (slacS'jsb 5 0ol awilss alols 5K 5| iuln baiS’ &S
g (o0 4B)S a3 ()h s gl s)lmial (g o)y plgis 4 2)8 AL (+Y) Sl SYL sae

S5y 4 45 b Al (33503l Sl pslate ol (gl b oslitl V5508 s Sl o) 09 BT S o3Il sl sy dg BT S o3l
Oy J iy g0ty g 35 o el |y S50 855 A s SSsail e amd )15 S a3 A0 o ) i) 5 aalis oS
(ol silge €58 o L oy 095 oloj ol 3) 99 (slse alae 55 b S5 g5 s oS Sloj b ol e S 2 1y (S3g0)
Dral s o e ageil o sl oy 0529 31 e lsie & 5 ap g 908 b o gl

2% 50 69 0l 5 913 & CES 1B (hygb s g9y i o )3 (S3g0i] 450 (55 il b 31y (208 5 B S
93l b cpl )3 g am bl (S dtels (Sl U1y ()l 9 (ol (i3 j2 <8y &5 b 03 b (S3gajl 4 g 92 (S8
Blas s oly (ool 5 (b (283 plyie @ 00 sbul gl 5 €85 )3 (e g2 3908 o alb (s5il 5 L sy sooldsS S poese
335 8 355 Jgars 5 o3liu] o 13 b 0 tlss 5dgj] | ol pbiiaS] puln 608 o5l (elys 95 oyl ple (6,8 o5l
B Cand S50 g oy plgseiel S5 085 el 53 ol ggil 93 9 oy o (2)B LS (e Ceand ) alSsS 3 p0 puge

e 990l cly oy ST yela e Glaie 4 ond bl wgly cd)S 1B Sages] Jlusle dxis (5 by Sye il 4ed g
Dael 5

5 o351 sl gy o 8 TIGNETOOL g, 51 il 5480 5 5 i i 65 031 (el 205 Sy o (68 o510
o 9 098 (o0 0S| lawg 4 (oS dali ol 5l g 298 (0 paTtie par g 4 L S L aw 3 Bl S0 9 005 (0

% intercondylar
10 Intermalleolar
! Craig's Test

* (AANIT (b (legly — ale aslilos



Published Online: 2015. December.12 Research Article

L -
o G (P by Gl agli laie 4 bt 93 (pl (o (6 Agl; 9 298 (o oy ST (oo el (Golune (6 de g A ) oy &5 S
[yy . ,a].bﬁ

5925 LB 085 sl Sy ) ooligl o o b0l s b ageil | pols 30 )5 Llgles (655 o5l el sl 65 o5l
45,8 )8 ogail s 53 Sigail e LS 0lSS gy, 5 (gl 4y 9 )l 4S5 e b ules 3 |y el (sl SO Jols ais (4l
lﬂf)'sﬁd\’bb")ba"iébgyhghwﬁgbu‘)ﬁ@w@d9ww9>@bl¢éb&5Wﬂ‘)u‘bs
(ss e agesl 10 )3 Lol e olyis & 005 oy s 5 (65 ol sy 3305 Lad (3 403l 3,5 o)
S o5y 1zl 48 0y odlistol abial g Sl o (53geil b S g i 6 o3l (sl b S Las s (65 o3l
Eord 5 s yio Nzl (3le ©jgods (S > b b dlwlgd 3,5 5l g A5 oanll (S )l 392 008 aeg 5 5l &S (sl axio 59y
& 42l 0 250 o5 e S LI ol g ea Jl8 T gy 0 1y Gl S a4 drgi g g (Ole psbas 5 038 (5B ol
b S s anl cny 0o o8 w9 A atule dxdo ) 0dd S R &L galdl b np sy b S
] 1 doloms 5,8y (ol nbisl [asls sl abis g 4ol a0
b a3l
Jsix 2 36 s s )S) ool 4 by @l 5 Cosl oaalio BB Y ojled Jpir )3 b (655 ol (slapuite 4 bgype Sl
ol 045 031> LS Y o las
sl w03 PA Ll 995 (oo Gt et 3685 Sl e g 0 & Q agly Sl ke (s O (LS Sl s @l
b Ui osd olie 5 5 s Gl Ol il s 5 rang ol <ol 0ag B Wliee com Ol 3o 4 00 2l sl it e
S Gl PELY wgls esSly 9 Gagag clie 4TVl Gy F1) 25 e i e 1 Q gl 031l g )blixe psboay
Olal3l oA (S S seite ol b B s (e 355 e it ul e 3 &5 (PEe/e) ST gd (asls P00
e 8l (oo Gl a2 PV Q agly oo b ST ud Ga3LS liee 53 I e (s o b o (gsbas 392 Q sl ol
5 0058y Ol3ee 5o Ol e (Bl Ko el g 420 VA L ag il o) 3 (BT Ol )3 GRIB a2 S il 4 Q gl 3Bl
O B i b e 92 423 SN0 L ply 5 (5 Sy home Glise ) Gl 42 G Gl g 420 YL Rl gl g
s blias 3 gl Q gl oliee s i 5o )lel B ) St yobo & g5 (ptizS] ple lise g Llolss (lie 0y 208 G152
3345

(NZIY+) (Lo @lail bl 61 judio jlome Blyouil g (ko 1) Jgia

hro Ol g oSl ST el bl (sl puiie

Yo/ Y/ (42,3) Q 4l;

VYo 0%V £ (42,3) &)1y &39S

Ye/E0%0/+0 (4259) oly 1> s 2

YA/ VVEE/AY (2 9) oly 2,8 L8 2
+joY+y/o (4 y3) &3ly CoabisinsS Ty o
«JE0%Y/AL (o slo) 935 o9 9 w99
AOYEY /Yo (4,3) 1)lglss
UVIEY/Yo (42 53) (& cdyd iy
NCAZTIAYS (o luo) b S pwgd ad L

J Rehab Med. 2017; 5(4): 173-181



.............. ohBGes g )93 s)abe

(M=) Sl @Il gluwsly g yuiso bl 31 Q 4yl i by S (B8 g S5 09051 W Y g

3,15l puf alpe

&I e tylso 3, 1itius! glas 5 o
(SE)
ey A /-4 \WYASY (constant) cub ,luse

ol eV YIvY .15 AV oly 059 &5

st VY ooy —/-0 oy S5 sy

AR =\ o[-¥ —/-¥ aly > s e

A\ ofe¥ AN, ofe¥ 915 CpniisiansS Ty

of oY A7AN N4 AN 315 weNg 9 (we49

o5 VA Y /Yy fflos

ofeebx YIAY o[-0 AL P S yd i

ol BISA v/ 21N L S el sl
P<0.05 ,Islxo cogliss

-

ol obe 3wl g bliae bL3) clyls (oldpe 0 Q gl Jade b Sliss plasl (cliwl, (ola o a8 2y lis psls Guios (claassly
aagli ol st ot 0> Jelos Ctere oy 0ag B liee 9 915 0s8g 9 g9 Ol o s Ul b ST g e ot
5390 11> puize ol b1y b3 )) o yidis g 0390 Q

il (o (S oS e g 5 Jolie Jlite (SealSogey Jlasl (labe sl o Tl 05 Gl Jodll e sl pulusl
S5 (s gl 02y ) 02 TS > e 0y s Tty sl s e bl & (late (slaoya; e g5 9
s e Sslin] Comidg y3B o5 s 0,555 oyl 9 55 oo ol o0bim] cls 3 1y Jslin pls o Camad s o 5105 ),3
Selag sl b)) Gk 3l 5 00g Jolie S o ggpn b ol 3505 45 055 5 s ale Clb b (S sl 0y pstie
2ol odalie LB Slod plul )3 o8 cul (gl opomiy oS gl 0y sl Jodl S il )l S il oo alulis LB
G Sy B ey > B S o obul coge Yoo b e olie 0 (piign ol GRS sle 085 cal ol
00 51,008 35ty (5000 o 35 Juin & 39 (oo g et 539 (o oy 2 SBD

ol ol b o U8 sl Q gl i 03 o Glar Jole i b S g pas i o o Gl ol (B sle sl
ooy 4y s ol 0 S o o len 8L o (I3l 55 Q augls (i b e o 53 iy Olire (I3R! i (a3l
S imen g ok bagly oaSly g (5 Cudyd > (I b o case b e bign ORIl (sl 0y GRSTy G (S
s ool J5) Q wli oimd LS5 Seagll bl (535,85 cvgo 3130 ol o o8 S o sboml sl oy o 1y Bl (25 2
Joo sl gl (Il aly ool oliee 45 05 (oo sl g 00 (5 Cudyd (B (St g (S8 550 ASIS) Sl el
Pl (55 (5 055 2l guie gt 4 L oS 08l ol ol o jite ol 4y G | ST a8 a3 51 Q sl (ol 58U ot
ol g2 03285 o B o Wilg o ol Camdg Sl g Canl oled )3 o) L oS Sl pll oS ol lsie 4 g 03 Slos

12 Chain Reactions
13 Postural
14 Kinetic

* (AANIT (b (legly — ale aslilos



Published Online: 2015. December.12 Research Article
mEE E=E-

asl 33,5 agl ol e Ll Coge a5 WS Sluis heskiwd |y o] eles g 0dgs HI38 56 Q aglj oaimd oSy Seogilil blis
o)l Q aygly liwe Il o b ST ugd i Ll o blo)l 4 o8 (V1Y) GllSen 5 (oatatily (glo il b polb 3o gla
7]l Lol o e azsls

i 3 Q gl e Gl g 5 by B iz e LIl o lsline bl 2gvg 1 Sl pols Saiod ol peizcen
Sl o oot 2l S gy BRI 055 (BT BRI e sl Gl pelSe S plgieds Jgane psbotr (5 cldps (25
Cage g okd iy Db Cuw 4 by 8 Stuay n Q aly sorims S5 bl I S o5 25 o cage o o
(33,5 aygly ool poolie Sl

ol 0309 B GRIBIL & JSS 09 Q gl i 2 ol 0has BT e 38 586 ) (S ol Biios @l 5S> (S
O S i oy > oy Gl g bis 08 4 000 o cge aBl (I3l 5y (5Tl o GRIBIQ agly e
s9 4l Q agly 635 ye abail lgis ) 48 SKKS ol 45 398 o crge B L5 a ol Ty 5 oy 4 Sl B
438 35 (o0 cge ol 0hag B GRIB! rzman 20,5 Q aygly alie (ljl ol Wiy oo G5 ol g 0adp Bb Cuamw 4 g
P 2l G Kbl bogh (b B @ Gis e ol el (0,8 45 aas 5 B ) 098 lal (58 ol plSa
9o ol (nl g 0l )b Cuow & (5 CuB)d (S 39 (o cge ol (pl &5 am3 18 e i) 1y 28 bl (5 et
s Q sl il

Ol b g0 s )15 2929 (5 laline bl Q agly clise L 915 0585 5 (9yg Ol o 45 A Lt pl oS gl (eizmen
ol g 0ad o S e d SSUS el Jasl cage g5 )3 (egSy oliee Gl il o SB35 Q agls il o el e
Il g o ol g amd o JE 5 S e 3 ey (St 5 (ASIS) S5 (oS (g 0yl B & s |y sl
Syt g b o5 0p0ls )5 &y Cod |) ST lgstal 28 (g5l > ogyg o SRIBIL Jlae > 093 0 Q 4yl i
Trsgi 0 Q argly pals el g ools )3 o 350 & o 5 ()5 Sl )3 G cadd

A odldio (5)lalne b3 Q aygly olise b Llsles g 915 ptiaslynle oy (208 S oy I3 Ui 2 oo w0l 3idos
ol @pde 586 b ol 5l g eg bla)l )3 35 oy (2B (182 5 o) (B 2l ite b Q gl o 0 cal b ] 08
ON plPeinl &) G SSUS obmle g oy (B (A2 GRIEI aBl plgis & g 48)S S ety Olalllas elil 555
O Pl B (5 Cubyd b s SSUS (ol cge b 9 (o (S 4 el o) BB (15 2) o Gle b g S o
bol) o2 5 205 S35 L 36 o) (28 (82 Gl 5905 (o0 Q augly Sl g 5 (9 s & Comd o) (3D 1S 2 ) e
9 M35 Q apgly 1l coly 5 by (St 9 X (B8 (olB 00l )5 b egilj g5) 00 Jlosl (5t il (3,8
b ol SMae opd Bllas! &)u8 0 Cgles 9 b (0905 (Seogilil sla coglay o a4 Wl &8 10,55 ssalivn jols 3z )d 3)90 oyl
pae b bloyl ;o s zoly 55 (Bany slp Lol Jdd bl wwwl odld 3 180 cod 1y oy widn ol dlial a5 cul odg
Spd ol Ol g WIluS'sS g DlglugS” oomen (6505 elge (65135 530 Jd> 0 LS <8 ly (oo 35 aygSE plo (g blias
asiie gy odigl 53 &8 355 Lo oMl 00,3, 55 oaalie (g boline L5yl & 039y Q gl e e Jolgs 5 S8
238 Gy (6 Olalllas dyoly cpl p Jolos pl ()15 ,50 e i

S5 A
0509 B S egd a3l (sl it Sl aygls ol 6y U 9 Q gl b Slow plil (sl bl | Sl sl Gidos sle asbly
B ilisee (slo il (2ym0 )3 1) 5,8 Q aygly s )3 s & Csl 00 aseio g ol 0585 5 999 9 (S by LA <Oy
=358 3 ol B b gy 4 Dl o Q aygly (Seogill bl S5 S5 g9y IS ,56 (Sl (slopsiS lolid o camd (o0
Jolse | S 5 Sl plal (Seogill slisly S S8 Juaio ol (gl Suad ol s (al3l (SigSe g 9lj Juabo Sialih sla

15 Acetabulum

J Rehab Med. 2017; 5(4): 173-181



........ ohBGes g )93 s)abe

P‘JJI d[wl) )L\f).ub le}c ‘S:Lwl.m) 1V c..\ju,ogo.la}udbbw] )9)JJW‘) .))_9 ‘u] )3).0.’41)450)9) 439‘) u:l)J)l.\f).ubg b)o

Mo (o0 jlaids oY jlas (5 yme 5 o8l Lol 5 Q aygly i Sl
S 408 g JKiS

SISl & 15 oSl Sy Sy 0> (e ) ypiomas 5 40tls |y S5 JMeS pidls i 5 SIS S b &S 3] puiona

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

53 1y (G13)98 Cales )5 bne |yl s plos
&bo

Powers CM, Chen P-Y, Reischl SF, Perry J. Comparison of foot pronation and lower extremity rotation in
persons with and without patellofemoral pain. Foot & ankle international. 2002;23(7):634-40.
Loudon JK, Jenkins W, Loudon KL. The relationship between static posture and ACL injury in female athletes.
Journal of Orthopaedic & Sports Physical Therapy. 1996;24(2):91-7.
Hertel J, Dorfman JH, Braham RA. Lower extremity malalignments and anterior cruciate ligament injury
history. Journal of sports science & medicine. 2004;3(4):220.
Kaneko M, Sakuraba K. Association between Femoral Anteversion and Lower Extremity Posture upon Single-
leg Landing: Implications for Anterior Cruciate Ligament Injury. Journal of physical therapy science.
2013;25(10):121.%
Amraee D, Alizadeh M, Razi M, Yazdi H, Minoonejad H. Risk factors associated with noncontact injuries of
the anterior cruciate ligament in male athletes. Minerva Ortopedica E Traumatologia. 2013;64(4):435-44.
Shultz SJ, Nguyen A-D, Levine BJ. The relationship between lower extremity alignment characteristics and
anterior knee joint laxity. Sports Health: A Multidisciplinary Approach. 2009;1(1):54-60.
Puckree T, Govender A, Govender K, Naidoo P. The quadriceps angle and the incidence of knee injury in
Indian long-distance runners. South African Journal of Sports Medicine. 2009;19(1):9-11.
Griffin LY, Agel J, Aloohm MJ, Arendt EA, Dick RW, Garrett WE, et al. Noncontact anterior cruciate
ligament injuries: risk factors and prevention strategies. Journal of the American Academy of Orthopaedic
Surgeons. 2000;8(3):141-50.
Messier SP, Davis SE, Curl WW, Lowery RB, Pack RJ. Etiologic factors associated with patellofemoral pain
in runners. Medicine and Science in Sports and Exercise. 1991;23(9.)8-) + « Ay(
Lankhorst NE, Bierma-Zeinstra SM, van Middelkoop M. Factors associated with patellofemoral pain
syndrome: a systematic review. British journal of sports medicine. 2012:bjsports-2011-090369.
Livingston L, Mandigo J. Bilateral within-subject Q angle asymmetry in young adult females and males.
Biomedical sciences instrumentation. 1996;33:112-7.
Schulthies SS, Francis RS, Fisher AG, Van De Graaff KM. Does the Q angle reflect the force on the patella in
the frontal plane? Physical therapy.¥+-Y¥:(V)ve;1440 |
Boling MC, Padua DA, Marshall SW, Guskiewicz K, Pyne S, Beutler A. A prospective investigation of
biomechanical risk factors for patellofemoral pain syndrome the joint undertaking to monitor and prevent ACL
injury (JUMP-ACL) cohort .The American journal of sports medicine. 2009;37(11):2108-16.
Krivickas LS. Anatomical factors associated with overuse sports injuries. Sports Medicine. 1997;24(2):132-46.
Sendur OF, Gurer G, Yildirim T, Ozturk E, Aydeniz A. Relationship of Q angle and joint hypermobility and Q
angle values in different positions. Clinical rheumatology. 2006;25(3):304-8.
Emami M-J, Ghahramani M-H, Abdinejad F, Namazi H. Q-angle: an invaluable parameter for evaluation of
anterior knee pain. Arch Iran Med. 2007.7-Y¥:())) +;
Greene CC, Edwards TB, Wade MR, Carson EW. Reliability of the quadriceps angle measurement. The
American journal of knee surgery. 2000;14(2):97-103.
Piva SR, Fitzgerald K, Irrgang JJ, Jones S, Hando BR, Browder DA, et al. Reliabilityof measures of
impairments associated with patellofemoral pain syndrome. BMC musculoskeletal disorders. 2006;7(1):33.
Loudon JK. Measurement of knee-joint-position sense in women with genu recurvatum. Journal of Sport
Rehabilitation. 2000;9(1):15-25.
Kwon O, Tuttle L, Commean P, Mueller M. Reliability and validity of measures of hammer toe deformity
angle and tibial torsion. The Foot. 2009;19(3):149-55.

* (AANIT (b (legly — ale aslilos



Published Online: 2015. December.12 Research Article

21.

22.

23.
24.

25.
26.

217.

28.

29.

30.
31.

32.

33.

34.

Lee SH, Chung CY, Park MS, Choi IH, Cho T-J. Tibial torsion in cerebral palsy: validity andreliability of
measurement. Clinical Orthopaedics and Related Research. 2009;467(8):2098-104.

Lohmann KN, Rayhel HE, Schneiderwind WP, Danoff JV. Static Measurement of Tibia Vara Reliability and
Effect of Lower Extremity Position. Physical Therapy.3-Y37:(Y)7V; AV |

Staheli LT, Chew DE, Corbett M. The longitudinal arch. J Bone Joint Surg. 1987;69(3):426-28.

Page P, Frank C, Lardner R. Assessment and treatment of muscle imbalance: the Janda approach: Human
Kinetics; 2010.

Patel K. Corrective Exercise: A Practical Approach: Routledge; 2014.

Daneshmandi H, Saki F, Shahheidari S, Khoori A. Lower extremity Malalignment and its linear relation with
Q angle in female athletes. Procedia-Social and Behavioral Sciences. 2011;15:3349-54.

FABRY G, MACEWEN GD, Shands Jr A. Torsion of the femur. The Journal of Bone & Joint Surgery.
1973;55(8):1726-38.

Ruwe P, Gage JR, Ozonoff M, DeLuca P. Clinical determination of femoral anteversion. A comparison with
established techniques. The Journal of Bone & Joint Surgery. 1992;74(6):820-30.

Crane L. Femoral torsion and its relation to toeing-in and toeing-out. The Journal of Bone & Joint Surgery.
1959;41(3):421-8.

Magee DJ. Orthopedic physical assessment: Elsevier Health Sciences; 2014.

Tonnis D, Heinecke A. Current Concepts Review-Acetabular and Femoral Anteversion: Relationship with
Osteoarthritis of the Hip*. The Journal of Bone & Joint Surgery. 1999;81(12):1747-70.

Powers CM. The influence of altered lower-extremity kinematics onpatellofemoral joint dysfunction: a
theoretical perspective. Journal of Orthopaedic & Sports Physical Therapy. 2003;33(11):639-46.

Hvid I, Andersen LI. The quadriceps angle and its relation to femoral torsion. Acta Orthopaedica.
1982;53(4):577-9.

Nguyen A-D, Boling MC, Levine B, Shultz SJ. Relationships between lower extremity alignment and the
quadriceps angle. Clinical journal of sport medicine: official journal of the Canadian Academy of Sport
Medicine. 2009;19(3):201.

J Rehab Med. 2017; 5(4): 173-181



