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SUMMARY 

The role and anatomy of the vastus medialis and vastus 

lateralis in patients with patello-femoral instability has not 

been adequately described, although these two compartments 

of the quadriceps muscle modulate the direction of the force 

applied on the patella and therefore the risk of patellar 

dislocation. 

 

In this MRI study we demonstrated that the VM and the VL of 

the affected limb in patients with PF instability is similar to 

the values of healthy controls. The reduced VM CSA in the 

contralateral limb of patients with PF instability might further 

indicate a general muscle-based predisposition to PF 

instability in these subjects.  

 

 

INTRODUCTION 

The etiology of patello-femoral (PF) instability is recognized 

to be multi-factorial [1]. Whilst extensive research efforts are 

invested on examining the role of the passive stabilizers of the 

patella, such as the medial patello-femoral ligament, little is 

known about the competence of the quadriceps and its role in 

providing active joint stabilization in patients with PF 

instability [2].  

 

The vastus medialis (VM) is the primary dynamic stabilizer 

for the patella by producing a medial and posterior force that 

resists lateral patellar movement [3]. However, any imbalance 

between the medial and lateral compartments of the 

quadriceps is likely to influence the joint mechanics by 

changing the magnitude and the direction of the net quadriceps 

force vector applied on the patella, and could therefore 

modulate the risk for PF instability [4]. In particular, an 

insufficient VM is expected to result in an increased lateral 

pull on the patella and could thus increase the risk of lateral 

patellar dislocation and PF instability. This study hypothesized 

that an imbalance between the vastus lateralis (VL) and VM 

exists in patients with PF instability such that the VM is 

relatively smaller than the VL when compared against the 

conditions in healthy controls.  

 

 

METHODS 

After approval by the local ethics committee, bilateral MRI 

scans of the femurs of 15 healthy subjects and 13 patients with 

unilateral patello-femoral instability scheduled to undergo 

MPFL reconstruction were obtained. After 3D reconstruction 

of the MRI data, a single slice where the cross sectional area 

(CSA) would be measured was identified as follows [5]: for 

the VL the slice was obtained at a 50% of the distance 

between the hip joint centre and the knee joint centre; for the 

VM the slice was obtained at the 30% of the distance between 

the two joint centres measured from the distal femur. The CSA 

for each muscle was quantified in each of the slices by 

manually segmenting the borders of the muscles in a computer 

screen. 

 

To assess the measurement error, the observer repeated the 

evaluation process in order to measure the intra-observer 

reliability, which was expressed in the form of the intra-class 

correlation coefficient (ICC) and the 95% confidence interval 

(CI). The reliability was measured for both the left and the 

right limb of all subjects. A t-test was used to identify whether 

differences existed between the CSAs of the VL and VM 

among both the affected and unaffected limbs of the patients 

and healthy controls. 

 

 

 

RESULTS AND DISCUSSION 

All reported ICCs were above 0.95 indicating a highly reliable 

analysis process. 

 

The vastus medialis CSA of the contralateral limb of the 

patients (1627.9 ± 364.4 mm
2
) was significantly smaller 

(p<0.01) than both the VM of the patients’ affected leg 

(1859.8 ± 489.0 mm
2
) and the VM of the controls (2020.5 ± 

395.4 mm
2
). However, no significant differences were found 

for the VM between the affected limb of the patients and the 

controls (Fig. 1). Finally, when examining the relative ratios 

of the VL and the VM in the healthy and the patients, a clear 

trend to an increased ratio for the contralateral limb (1.31 ± 

0.27) was found both when either compared to the healthy 

control (1.13 ± 0.22; p=0.065) or to the affected limb (1.15 ± 

0.25; p=0.058) (Fig. 2). 

 

The results of this study suggest that the CSA of the VM and 

the VL of the affected limb in patients with PF instability is 

similar to the values of healthy controls. This finding suggests 

that in the presence of other risk factors for PF instability, a 

VM CSA that is within the normal range is not protective of 

PF instability. The somewhat unexpected reduced VM CSA in 

the contralateral limb of patients with PF instability might 

further indicate a general muscle-based predisposition to PF 



instability in these subjects. As our patients with patello-

femoral instability were all subject to conservative treatment 

before a decision to operation was made, the lack of a 

difference between VM CSA on the affected limb and healthy 

controls might be a result of the rehabilitation protocol that 

specifically targets strengthening of the VM. Whether and 

under which conditions specific treatment of the asymptomatic 

limb in patients with PFI to strengthen the VM is indicated 

and effective in preventing the occurrence of PFI there 

remains to be elucidated. 

 

 
Figure 1:  Ratios of the VM and VL to the entire quadriceps 

area for all three subject groups (* p<0.05). 

 

 

CONCLUSIONS 
In this study it was demonstrated that the VM of the affected 

limb of patients with patello-femoral instability exhibited a 

CSA that was similar to healthy controls. On the other hand, 

the unaffected side of the patient was found to have a weaker 

than normal VM. The reduced VM CSA in the contralateral 

limb of patients with PF instability might further indicate a 

general muscle-based predisposition to PF instability in these 

subjects. 

 

 

 
Figure 2: VL/VM ratios show a trend towards a stronger VL 

in the contralateral limb of the patients. 
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Table 1: Reliability measures on quantifying the VM, VL, and total quadriceps area (TQ) by manually segmenting the borders of 

the muscles from single MRI slices 

 

Cross Sectional Area Intra-observer reliability 

  ICC 95% CI 

VM 0.962 [0.888, 0.987] 

VL 0.987 [0.962, 0.996] Right Leg 

TQ 0.996 [0.989, 0.999] 

VM 0.982 [0.946, 0.994] 

VL  0.991 [0.972, 0.997] Left Leg 

TQ 0.998 [0.996, 0.999] 

 


