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3 - Syme 
4 - Peng 
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1 - Visual Analog Scale (VAS) 
2 - Ober test 
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1 - Cross Sectional Area 
2 - Ultrasound probe 
3 - Shapiro-wilk 

    

)/P>(. 

)/P>(.

 

)/=P

 

)/=P

.  

/±/

 

/±/

  
 [

 D
O

I:
 1

0.
22

10
2/

20
.2

.3
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 s
jk

u.
m

uk
.a

c.
ir

 o
n 

20
25

-1
2-

22
 ]

 

                               4 / 8

http://dx.doi.org/10.22102/20.2.32
http://sjku.muk.ac.ir/article-1-1742-en.html


   

   
 :

      
/±/

 
/±/

 
)(  

/±/

 
/±/

 
)(

 
/±/

 
/±/

 
)( 

/±/

  
/±/

  
)VAS(  

   

: 

      

t

          

/

 

/

 

/±/

  

/±/

     

/

 

/

 

/±/

  

/±/

    

/* /- /±/

  

/±/

     

/* /- /±/

  

/±/

    

*/P   

  

. 

 

)

 

)

  

MRI

 

).(        

 

)

 

)

 

.(

 

-

    

)

                                                            
1 - Wolff s law 

 [
 D

O
I:

 1
0.

22
10

2/
20

.2
.3

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

25
-1

2-
22

 ]
 

                               5 / 8

http://dx.doi.org/10.22102/20.2.32
http://sjku.muk.ac.ir/article-1-1742-en.html


      
)

    

 .

  

-. 

  
 .  

      

- .    

  

.    

References 
1. Levinger P, Gilleard W. The heel strike transient during walking in subjects with patella 
femoral pain syndrome.PhysTher Sport 2005; 6:83 8. 
2. Ahmad CS, Kwak SD, Ateshian GA, Warden WH, Steadman JR,Mow VC.Effects of 
patellar tendon adhesion to the anterior tibia on knee mechanics.Am J Sports Med 1998; 
26:715-724. 
3. Callaghan MJ, Oldham JA. Quadriceps atrophy: to what extent does it exist in patella 
femoral pain syndrome? Br J Sports Med 2004; 38:295-9. 
4. Claudon B, Poussel M, Grumillier CB, Beyaert C, Paysant J. Knee kinetic pattern during 
gait and anterior knee pain before and after rehabilitation in patients with patellofemoral pain 
syndrome. Gait & Posture 2012; 36: 139 143. 
5. Pan J, Stehling C, Muller-Hocker C, Schwaiger BJ, Lynch J, McCulloch CE, et al. 
Vastuslateralis/vastusmedialis cross-sectional area ratio impacts presence and degree of knee 
joint abnormalities and cartilage T2 determined with 3T MRI an analysis from the incidence 
cohort of the Osteoarthritis Initiative. Osteoarthritis and Cartilage 2011; 19: 65-73. 
6. Syme G, Rowe P, Martin D, Daly G. Disability in patients with chronic patellofemoral pain 
syndrome: A randomised controlled trial of VMO selective training versus general quadriceps 
strengthening. Man Therap 2009; 14: 252-263. 

 [
 D

O
I:

 1
0.

22
10

2/
20

.2
.3

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

25
-1

2-
22

 ]
 

                               6 / 8

http://dx.doi.org/10.22102/20.2.32
http://sjku.muk.ac.ir/article-1-1742-en.html


   

  
7. Peng HT, Kernozek TW, Song CY. Muscle activation of vastusmedialisobliquus and 
vastuslateralis during a dynamic leg press exercise with and without isometric hip adduction. 
PhysTher Sport 2013; 14: 44-9. 
8. Berry PA, Hanna FS, Teichtahl AJ, Wluka AE, Urquhart DM, Bell RJ, et al. 
Vastusmedialis cross-sectional area is associated with patella cartilage defects and bone 
volume in healthy women. Osteoarthritis and Cartilage 2008; 16: 956-960. 
9. Narici MV, Binzoni T, Hiltbrand E, Fasel J, Terrier F, Cerretelli P. In vivo human 
gastrocnemius architecture with changing joint angle at rest and during graded isometric 
contraction. J Physiol 1996; 496:287 97. 
10. Mannion AF, Pulkovski N, Gubler D, Gorelick M, O'Riordan D, Loupas T, et.al. Muscle 
thickness changes during abdominal hollowing: an assessment of between-day measurement 
error in controls and patients with chronic low back pain. Eur Spine J 2008; 17: 494 501. 
11. Okita M, Nakano J, Kataoka H, Sakamoto J, Origuchi T, Yoshimura T. Effects of 
therapeutic ultrasound on joint mobility and collagen fibril arrangement in the endomysium of 
immobilized rat soleus muscle. Ultrasound Med Biol 2009; 35: 237 44. 
12. Ichinose Y, Kawakami Y, Ito M, Fukunaga T. Estimation of active force-length 
characteristics of human vastuslateralis muscle. ActaAnat1997; 159: 78 83. 
13. Maganaris CN. Force length characteristics of in vivo human skeletal 
muscle.ActaPhysiolScand 2001; 172: 279 85. 
14. Mahlfeld K, Franke J, Awiszus F. Postcontraction changes of muscle architecture in 
human quadriceps muscle. Muscle Nerve 2004; 29: 597 600. 
15. Barton RS, Ostrowski ML, Anderson TD, Ilahi OA, Heggeness MH.Intraosseous 
innervation of the human patella: a histologic study. Am J Sports Med 2007; 35: 307 311. 
16. Diaz JFJ, Rey GA, Matas RB, De La Rosa FJB, Padilla EL, Vicente JGV. New 
technologies applied to ultrasound diagnosis of sports injuries. AdvTher 2008;25: 1315 30. 
17. Bernathova M, Felfernig M, Rachbauer F, Barthi SD, Martinoli C, Zelger B, 
etal.Sonographic imaging of abdominal and extraabdominal desmoids. Ultraschall Med 2008; 
29: 515 9.  
18. Andrade AS, Gaviao MBD, Derossi M, Gameiro GH. Electromyographic activity and 
thickness of masticatory muscles in children with unilateral posterior crossbite.ClinAnat 
2009; 22: 200 6. 
19. Bolgla LA, Malone TR, Umberger BR, Uhl TL. Hip strength and hip and knee kinematics 
during stair descent in females with and without patellofemoral pain syndrome. J Orthop 
Sports PhysTher 2008; 38(1): 12 8. 
20. Cowan SM, Bennell KL, Hodges PW, Crossley KM, McConnell J. Delayedonset of 
electromyographic activity of vastusmedialisobliquus relative to vastuslateralis in subjects 
with patellofemoral pain syndrome. Arch Phys Med Rehabil 2001; 82: 183 9. 
21. Cacchio A, Don R, Ranavolo A, Guerra E, McCaw ST, Procaccianti R, et al.  Effects of 8-
Week strength training with two models of chest press machines on muscular activity pattern 
and strength. J ElectromyogrKinesiol 2008; 18: 618-627. 
22.Escamilla RF, Fleisig GS, Zheng N, Lander JE, Barrentine SW, Andrews JR, et al. Effects 
of technique variations on knee biomechanics during the squat and leg press. Med Sci Sports 
Exerc 2001; 33: 1552-1566. 

 [
 D

O
I:

 1
0.

22
10

2/
20

.2
.3

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

25
-1

2-
22

 ]
 

                               7 / 8

http://dx.doi.org/10.22102/20.2.32
http://sjku.muk.ac.ir/article-1-1742-en.html


   
23. Baechle TR, Groves BR.Arazi H. Weight Training Instruction: Steps to Success (Steps to 
Success Activity Series). 1st ed. Tehran:Physical Education Organization of I.R. Iran, 
1994:p122.    
24. Guo JU, Zheng YP, Xie HB, Chen X. Continuous monitoring of electromyography 
(EMG), mechanomyography (MMG), sonomyography (SMG) and torque output during ramp 
and step isometric contractions. Med Eng Phys 2010; 32: 1032 1042. 
25. Hodges PW, Pengel LHM, Herbert RD, Gandevia SC. Measurement of muscle 
contraction with ultrasound imaging. Muscle Nerve 2003; 27: 682 92. 
26. Keen D, Yue G, Enoka. Training related enhancements in the control of motor output in 
elderly humans. JApplPhysiol 1994; 77: 2648-2658. 
27. Hakkinen K, Hakkinen A. Neuromuscular adaptations during intensive strength training in 
middle-aged and elderly males and females. ElectromyogrClinNeurophysiol 1995; 35: 137-
147. 
28. Bamman MM, Newcomer BR, Larson-Meyer DE, Weinsier RL, Hunter GR. Evaluation 
of the strengthesize relationship in vivo using various muscle size indices. Med Sci Sports 
Exerc 2000; 32: 1307-13. 
29. Frontera WR, Hughes VA, Fielding RA, Fiatrone MA, Evans W, Roubenoff R. Aging of 
skeletal muscle: a 12 yr longitudinal study. J ApplPhysiol 2000; 88: 1321-6. 
30. Harridge SD, Kryger A, Stensgaard A. Knee extensor strength, activation, and size in very 
elderly people following strength training. Muscle Nerve 1999; 22: 831-9. 
31. Frost HM. From Wolff s law to the Utah paradigm: insightsabout bone physiology and its 
clinical applications.Anat Rec 2001; 262: 398-419.                  

 [
 D

O
I:

 1
0.

22
10

2/
20

.2
.3

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

25
-1

2-
22

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

http://dx.doi.org/10.22102/20.2.32
http://sjku.muk.ac.ir/article-1-1742-en.html
http://www.tcpdf.org

