
Patellofemoral pain (PFP) is a common condition seen in 
orthopedic practice, accounting for approximately 25% of 
all knee injuries [1]. A commonly cited hypothesis as to the 
cause of PFP is elevated patellofemoral joint (PFJ) stress 
[2] secondary to abnormal PFJ structure. With respect to 
the morphological factors that influence PFJ stress, pre-
vious studies have shown that persons with PFP exhibit 
altered patella position [3], abnormal femoral morpholo-
gy [4], and decreased patella cartilage thickness [5] when 
compared to healthy individuals. However, the influence of 
the abnormal morphology on PFJ stress is unknown. Us-
ing finite element (FE) analysis, the purpose of the current 
study was to assess the relationship between PFJ morphol-
ogy and elevated PFJ stress in persons with PFP.
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Identifying the underlying factors that contribute to elevated 
PFJ stress is an important step in developing effective inter-
ventions for persons with PFP. Although abnormal PFJ mor-
phology may not be correctable through conservative mea-
sures, it is important to recognize the abnormal PFJ structure 
that may play a role in contributing to pain and pathology.

Pearson correlation coefficients revealed that only patella 
height (r=0.48, p=0.018) and patella cartilage thickness (r=-
0.58, p=0.005) were significantly correlated with peak hy-
drostatic pressure (Table 1). Results of the stepwise regres-
sion analysis revealed that patella cartilage thickness was the 
single best predictor of peak hydrostatic pressure, followed 
by patella height. Together, these 2 variables explained 50% 
of the variance in peak PFJ stress.
The results of the current study support the premise that PFJ 
stress is associated with PFJ morphology. Patella height was 
the best predictor of PFJ stress with a higher patella being 
correlated with greater stress. This is logical given that a 
higher positioned patella articulates with the more shallow 
portion of the trochlear groove, thus decreasing PFJ con-
tact area [6]. The finding that patella cartilage thickness was 
negatively correlated with PFJ stress is in agreement with 
the results of Li et al. [7], who demonstrated that a reduc-
tion of cartilage thickness causes increase cartilage stress. 

Subjects
• Nineteen subjects (10 PFP and 9 pain-free controls)

Data Collection (Figure 1.)
• Biomechanical testing: lower extremity kinematics, kinet-
ics, and surface EMG

• MRI: PFJ geometry, weight-bearing PFJ kinematics, and 
quadriceps muscle morphology

Statistics
• Pearson correlation coefficient: to examine the associations 
between patella cartilage stress (peak hydrostatic pressure) 
with patella height (Insall-Salvati ratior or ISR), lateral troch-
lear inclination angle (LTI), and patella cartilage thickness

• Stepwise regression model: to determine the best predicotr 
of elevated stress 
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table 1: Relationship between peak hydrostatic pressure and 
morphological variables of interest. 

correlation 
coefficient

Patella height (isr) 0.48*
lateral trochlear inclination -0.29
Patella cartilage thickness -0.58*
*p<0.05


