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Patellofemoral Instability
• 3% of knee injuries
• 5.8 per 100,000 general

population
• 29 per 100,000 in

individuals 10-16 years old
• 33% of first-time dislocations

will re-dislocate

Risk Factors
Patella Alta

Tibial Tubercle
Trochlear Groove
Distance ≥20mm

Coronal or Rotational
Malalignment

Trochlear Dysplasia
Female Sex
Age 10-16



Tibial Tubercle Trochlear Groove Distance

• Distance between deepest
point of trochlear groove
and most anterior central
point of tibial tubercle

• Function of tibial tubercle
position and knee rotation
angle



Knee Rotation Angle
Angle between the
posterior femoral
condylar line at the
widest AP diameter and
posterior tibial condylar
line at the level of the
posterior cruciate
ligament insertion



Aim of Study

Is there a threshold value of knee rotation angle
which acts as an independent risk factor for patellar

instability?



Methods
Retrospective review of
patients who underwent
isolated medial
patellofemoral ligament
reconstruction (MPFLr) and
comparison group who
underwent isolated partial
meniscectomy (IPM) from
2018-2023

Parameters of interest measured
on MRI
• Tibial Tubercle Trochlear

Groove Distance (TT-TG)
• Knee Rotation Angle (KRA)
• Knee Flexion Angle (KFA)



Results
MPFLr IPM p value

Number of Patients 122 96

Age (years) 21.1 ± 9.8 38 ±17.6

Female (%) 73 (59.8) 47 (49.0)

TT-TG (mm) 15.3 ± 5.4 11.4 ± 3.5 p<0.001**

KRA (degrees) 5.9 ± 4.1 4.7 ± 2.8 p=0.018*

KFA (degrees) 7.0 ± 4.9 7.2 ± 5.2 p=0.39



Linear Regression Analysis

For every 5mm
increase in TT-TG,
KRA increased by
1.0 (p=0.034*)



Logistic Regression Analysis
Knee

measurements
significantly

associated with
MPFLr

p value

KRA p=0.034

TT-TG p<0.001

• KRA > 8.07 had a specificity of 76% inrelation to MPFLr
• TT-TG > 15mm had a specificity of 85%in relation to MPFLr

Patient
demographics
significantly

associated with
MPFLr

p value

Female Sex p=0.009

Age p<0.001

• Every one year decrease in
patient age, 0.1x more likely
to undergo MPFLr



Discussion
• What is the role of KRA in patellar

instability?
• KRA ≥ 17.7 showed a 55-fold

increased probability of patellar
instability

• What is the KFA and KRA
relationship?
• Tibia externally rotates around 15 

during the final 20 of knee flexion
• TT-TG distance may have a lower

threshold limit (>15mm)



Conclusions

• KRA is associated with patellar instability even when
controlling for TT-TG distance

• KRA>8.07 may be an independent risk factor for patellar
instability requiring surgical management

• KRA does not appear to be influenced by KFA
• Further research is needed to determine the role of KRA in

the setting of patellar instability and surgical decision
making
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