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Background
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215 MRIs for patients with and without patellofemoral 

dislocations

TT-TG > 13.5 

▪ AUC 0.806

▪ 76% sensitive, 77% specific for dislocation

PT-LTR > 5.55 mm 

▪ AUC 0.876

▪ 73% sensitive, 89% specific for dislocation 



Purpose

Assess PT-LTR in patients with 

instability with and without 

concomitant malalignment to 

explore the hypothesis that PT-LTR 

may be a significant measurement 

of patients who exhibit patellar 

maltracking in addition to patellar 

instability.

We also sought to explore the 

relationship between PT-LTR, 

patellar height, and TT-TG (Tibial 

tuberosity to trochlear groove 

distance).
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PT-LTR may help conceptualize the 
patients who present with both patellar 

instability and patellar malalignment.



Methods
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Group 1: ACL (Control):
Patients with an ACL tear 

without a history of patellar 
instability

n=30

Group 2: Isolated MPFL-
Reconstruction

Patients with a history of 
patellofemoral instability

n=30

Group 3: MPFL-
Reconstruction + Tibial 

Tubercle Transfer (TTT)*
Patients with a history of 
patellofemoral instability

n=30

March 2014 – December 2019

Presented with recurrent patellar instability (n = 261 knees)

Excluded (n = 123)

- Failed prior patellar stabilization procedure (n = 15)

- Pain ≥ 50% of symptoms (n = 14)

- Unloadable cartilage defect (n = 29)

- Subluxation in extension / jumping J-sign (n = 22)

- Multiple criteria met (n = 37)

- Previous surgery + pain ≥ 50% (3)

- Previous surgery + unloadable cartilage (5)

- Previous surgery + subluxation/jumping j-sign (2)

- Pain ≥ 50% + unloadable cartilage (10)

- Pain ≥ 50% + subluxation/jumping j-sign (10)

- Unloadable cartilage + subluxation/jumping j-sign (7)

- Other (n = 6)

Total number of knees included in analysis  (n = 138)

*Group 3 patients 
were a subset of 
excluded patients 
from the PI’s 
prospective clinical 
study (2).

• Patient demographics and pre-operative characteristics collected
• PT-LTR, CDI (Canton-Deschamps Index), and TT-TG were measured
• Pre-operative MRI’s were reviewed by 5 independent readers (all 

ICC’s appeared to be moderately-highly correlated)



Results: Patient Demographics & Imaging Measurements
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• Patients differed significantly by age. 
• Oldest: ACL
• Youngest: MPFL

• No significant differences in sex between each group, 
though the study sample was majority female. 

Groups differed significantly by:
• CDI 
• Patella Alta (CDI>1.2)
• TT-TG
• TT-TG > 15 
• TT-TG > 20
• Patella alta + TT-TG >15 
• Patella alta + TT-TG >20



Results 
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Average PT-LTR For Each Surgery Group

Higher PT-LTR with:
• Patella Alta
• Elevated TT-TG 
• Combination of both

The mean PT-LTR 
differed significantly 

between groups 
(p<0.001). 



Discussion/Conclusion & Future Work

• PT-LTR, originally described by Mistovich et al1 as a novel 
measurement on MRI of patellar instability was 
determined to be reliable, predictable, and 
discriminative for patellofemoral dislocations. 

• Our results demonstrate that mean PT-LTR is 
significantly higher in patients who underwent 
MPFLR+TTT compared to controls and patients who 
underwent isolated MPFLR, which may reflect its role 
as an additional measurement of patellar malalignment 
in the setting of patellar instability. 

• PT-LTR may be a useful tool in predicting which 
patients may benefit from a bony realignment 
procedure in addition to a soft tissue stabilization 
procedure
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Future work with the JUPITER Cohort will seek 
to understand if patients with recurrent 
instability or suboptimal outcomes after 
isolated MPFL-R have a significantly elevated 
PT-LTR compared to those patients successfully 
managed with an isolated MPFL-R. 
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