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SUMMARY 

Whilst reconstruction of the medial patello-femoral ligament 

(MPFL) has been previously reported to be successful in 

restoring patellar stability in patients with patello-femoral (PF) 

instability, little is known about the efficacy of the procedure 

in restoring normal knee kinematics.  

 

In this study, patients with PF instability after MPFL 

reconstruction were demonstrated to exhibit an increased 

functional valgus and increased internal rotation of the knee, 

compared to healthy controls, while performing dynamic 

activities of daily living. 

 

 

INTRODUCTION 

Whilst reconstruction of the MPFL has proven effective in 

restoring patellar stability and good short term clinical 

outcomes have been reported [1], little is known about the 

dynamic function of these patients. However, any dynamic 

functional deficits that persist after surgical intervention, such 

as excessive rotation or varus-valgus RoM at the knee, have 

the potential to dynamically increase the Q angle. The latter 

will result in an increase of the lateral part of the quadriceps 

force applied on the patella and could thus contribute to an 

increased risk for lateral PF and tibio-femoral joint overload 

[2], even after reconstruction of the MPFL.  

 

In this study, we hypothesized that patients with PF instability 

will demonstrate an increased RoM of internal-external 

rotation and ab-adduction at the knee after MPFL 

reconstruction.  

 

 

METHODS 

The positions of reflective markers, attached to the lower 

extremities of 12 patients with PF instability after MPFL 

reconstruction and 15 healthy adults, were tracked using an 

optical motion capture system (Vicon, Oxford, UK) with 12 

infrared cameras, while the subjects performed standardized 

activities and activities of daily living (walking, stair 

ascending & descending). The standardized activities (StarArc 

[3], knee flexion-extension) were used for the functional 

identification of the lower limb joint centres. All subjects 

provided informed consent and the study was approved by the 

local ethics committee. 

 

Using the weighted OCST SARA & SCoRE Combined 

Approach [4] for assessing skeletal kinematics, we identified 

the trajectories of the hip, knee, and ankle centers and axes of 

rotation during the entire motion. After defining local 

coordinate systems for the pelvis, the femur, the tibia, and the 

foot lower limb joint angles were calculated using Euler angle 

decomposition [5]. The min and max values of the angles were 

identified during each entire movement cycle and the RoM 

was defined as the min-max difference. A t-test was used to 

identify whether differences existed between the RoM for the 

internal-external rotation and ab-adduction for each of three 

activities between controls and patients. 

 

 

RESULTS AND DISCUSSION 

The RoM in the varus-valgus direction was significantly larger 

in the patient group for the stair descending (13.3±5.7° vs. 

7.7±2.6°) activity, but this was not the case for the walking 

(10.3±3.3° vs. 10.2±4.0°) and stair ascending activities 

(12.5±3.5° vs. 11.6±6.0°) (Fig. 2). On the other hand, the max 

functional valgus angles achieved were significantly higher for 

the patients for all three activities (Fig. 1). The RoM of 

internal-external rotation was also significantly larger for the 

patients during walking (19.5±8.1° vs. 14.3±4.5°), stair 

ascending (17.9±5.8° vs.13.7±3.9°), and stair descending 

(20.2±8.6° vs. 15.0±3.6°) (Fig. 2).  

 

 
Figure 1:  Max angle values (°) of knee adduction (functional 

valgus) achieved during walking and stair ascending-

descending. 

 



 

The dynamic function of the knee is of major importance to 

patients with PF instability because there is a direct link 

between limb motion and the mechanics of the PF joint. In this 

first in vivo study to contrast the dynamic function of PF 

instability patients after MPFL reconstruction against the 

conditions met in healthy subjects, we found significantly 

increased internal-external rotation and ab-adduction of the 

knee joint in the patients. This motion pattern dynamically 

increases the Q-angle during functional activities, thereby 

lateralize the quadriceps force vector and increase the risk for 

lateral patellar overload.  

 

The apparent functional deficits in patients after surgical 

treatment for PF instability indicate that additional, targeted 

therapy might be necessary to fully restore function and 

effectively reduce the risk for PF joint degradation in these 

young and active patients. To which extent these functional 

deficits can be directly linked to underlying anatomical 

deformities not addressed by an MPFL reconstruction remains 

to be examined. 

 

 
Figure 2:  RoM (°) of knee ab-adduction and internal-external 

rotation during walking and stair ascending-descending. 
 

 
 

 

 

CONCLUSIONS 

This study demonstrated that even after surgical correction of 

the PF instability, patients demonstrated significant functional 

deficits which, if left untreated, could lead to chronic lateral 

overload of the PF and tibio-femoral joints. Even though the 

MPFL reconstruction is proven to be effective in restoring PF 

stability, the results of this study indicate that additional 

treatment (operative or conservative) might be required to 

address remaining dynamic functional deficits and avoid 

possible future joint degeneration. 
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