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INTRODUCTION
• The importance of maintaining the lateral patellar stabilizing structures has been demonstrated by the rate of iatrogenic medial patellar instability following lateral 

retinacular release (LRR) procedures. In patients with medial patellar instability, lateral patellofemoral ligament (LPFL) reconstruction has been clinically shown to 
restore patellar stability while improving patient reported outcomes. However, the biomechanics associated with different LPFL reconstruction techniques remain 
largely unknown.

• Purpose: The purpose of this study was to (1) investigate whether LPFL reconstruction restores medial patellar translation compared to the intact state following LRR, 
and (2) evaluate for any biomechanical differences between a soft tissue versus osseous-based LPFL reconstruction.   

CONCLUSION
• The soft tissue LPFL reconstruction had significantly greater medial patellar translation at 

30° and 45° compared to the intact group, while the osseous-based LPFL reconstruction 
group had significantly greater translation only at 30°. 

• Both the soft tissue and osseous-based reconstruction techniques resulted in comparable 
medial patellar translation at all degrees of knee flexion except 10°, where the osseous-

based reconstruction was more similar to the intact state. 
• Compared to an LRR, the soft tissue-based LPFL reconstruction was able to restore 

stability against medial patellar translation at most degrees of flexion, while the osseous-
based technique did not provide adequate stabilization beyond 30° of flexion. 

• While the LPFL does appear to have osseous based insertions, a soft tissue-based 
reconstruction performed more similarly to the intact state after LRR. 

RESULTS
• All groups demonstrated similar patterns of medial patellar translation from 0 to 90° (Fig 

3). 

• The LRR group had significantly greater medial patellar translation when compared to the 
intact state throughout flexion (P < 0.01 – P = 0.029).

• The soft tissue LPFL reconstruction group demonstrated significantly greater amounts of 
medial patellar translation at 30° (P = 0.020) and 45° (P = 0.025) when compared to the 
intact state, with less translation when compared to the LRR group at all degrees of knee 
flexion except for 45° (Fig 4).  

• The osseous LPFL reconstruction group demonstrated significantly higher medial patellar 
translation compared to the intact group at 30° of flexion (P = 0.036), with significantly 
lower medial patellar translation compared to LRR from 0 to 30° (P < 0.01 – P = 0.013). 

• The soft tissue LPFL reconstruction demonstrated significantly greater medial translation at 
10° of flexion (15.94 ± 2.55 mm) compared to the osseous-based LPFL reconstruction 
(14.16 ± 2.34 mm; P = 0.033). 

LATERAL PATELLOFEMORAL LIGAMENT RECONSTRUCTION: A 
BIOMECHANICAL COMPARISON OF SOFT TISSUE AND 

OSSEOUS-BASED TECHNIQUES 

Figure 1.. Depiction of the two types of lateral patellofemoral ligament (LPFL) reconstructions 
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METHODS
• A total of seven knees were included in the final analysis. 
• The knees were dissected, and the tibia and femur were potted. An eye 

screw was then placed at the midpoint of the patella perpendicular to 
the medial surface.

• Medial displacement was assessed in four states: intact, LRR, soft tissue-
based LPFL reconstruction (inserted through incisions in the iliotibial 
band, quadriceps, and patellar tendon) and osseous-based LPFL 
reconstruction (Fig 1).

• A custom jig was constructed to allow for a 1 kg load to be applied to 
the quadriceps. Medial patellar displacement was investigated at 0, 10, 20, 
30, 45, 60 and 90° of knee flexion using a tensile testing machine with a 

20 N medial force applied to the patella. (Fig 2).

Figure 4.. Box plots of the medial translation (mm) at each tested degree for the four groups at 0, 30, 45 and 90° of knee flexion (* P < 0.05, ** 
P < 0.01, **** P < 0.0001)

Figure 2.. Experimental set-up. The femur and tibia of 
each specimen was potted and inserted in a custom-
made jig that allowed for a range of motion of 0-90°. 

The quadriceps was loaded with 1 kg. An eye screw was 
then placed in the midpoint of the medial side of the 
patella and connected to the Instron which applied 20 

N perpendicular force. 

Figure 3.. Mean medial patellar translation (mm) at 
each tested degree for the four groups 
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