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• Trochlea displasia (TD) is a complex 3-Dimensional deformity
with different degrees of severity.

• Multiple qualitative and quantitative variables have been
described to define trochlea dysplasia.

• Current classifications (Dejour and Bristol-Oswestry) are based
on qualitative variables:
– Decision to treat relies on the subjective interpretation by the surgeon of the

severity of dysplasia.
– Poor inter-observer reliability. Difficult to communicate between experts and

challenges for research.

Introduction



• We define trochlea dysplasia as the presence of
the Pathologic Double Contour (PDC).

Introduction

“PDC is flat or convex trochlea
elevated over the contour of the
Medial femoral condyle (MFC)"
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1   Lateral trochlea contour 
2   Cliff
3   Medial Femoral Condyle (MFC) 
contour (baseline). 

Pathologic Double Contour (PDC)
• Radiology sign seen on axial 

MRI scans
• PDC: flat or convex trochlea 

elevated over the MFC
• Formed by two distinct 

contours separated by a cliff
• The baseline is the contour 

of MFC



• The goal of this study is to determine if the severity
of TD can be determined by the height of PDC(hPDC).

Objectives



• Height of pathologic double 
contour(hPDC) was measured at its 
highest point.

• The hPDC ratio was calculated to 
account for different patient sizes:

• The presence of the Pathologic Double Contour (PDC) was
identified in the axial view MRI at specific anatomic
references (tv-DFP, PFCL and TSZ0).

Material and Methods



Material and Methods
• 235 patients

• The Independent Samples t Test (t student) was used to compare means of the hPDC 
and hPDCr between Cohort 2 and 3.

• A ROC curve analysis was performed using the hPDC and hPDCr value to determine 
when  a trochleoplasty was required. 



Results

• There was statistically significant difference in the height of the PDC of the cohort 2 (mean hPDC=

2.98+/-1.32) compared to the cohort 3 (mean hPDC=6.75+/-2.14) t(92)=-9.073, p<.001).

• There was statistically significant difference in the PDC height ratio of the cohort 2 (mean hPDCr=

3.85+/-1.972) compared to the cohort 3 (mean hPDC=8.64+/-2.48) t(92)=-9.746, p<.001).

Cohort 3
(Trochleoplasty)

Cohort 2
(MPFL+/_TTT)



Distribution of hPDC and hPDCr
in different cohorts

Cohort 1 
(Control)

Cohort 3
(Trochleoplasty)
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ROC analysis hPDC and hPDCr

Cut off value Sensitivity Specificity

hPDCr 4.45 98.40% 96.0%

5.43 96.80% 98.3%

hPDC 3.22 98.40% 95.4%

3.90 96.8% 97.1%

Cut-off values of hPDC and hPDCr for
determining the need for trochleoplasty.

• A hPDC of 3.22mm (or hPDCr of 4.45)
included 98.4% of cases who eventually
required trochleoplasty (sensitivity).

• In clinical practice a hPDC >3.22mm can be
used as a screening test to detect moderate
to severe trochlea dysplasia that would
potentially require trochleoplasty.

• A hPDCr of 5.43 gave a specificity of 98.3%.
In clinical terms it means that only 1.7% of
patients with less than this value were
listed for a trochleoplasty.

• In clinical practice a hPDCr >5.43 can be
used as an absolute indication for
trochleoplasty.

hPDC

hPDCr



• The height of the Pathologic Double Contour can
determine the severity of trochlear dysplasia:
– The greater the value of the height of the PDC (hPDCr), the more severe the

dysplasia is.
– This OBJECTIVE/quantitative measurement will help communication amongst

experts and allow future research in trochleoplasty

• A hPDC >3.22mm can be used as a screening test
to detect moderate to severe trochlea dysplasia
and refer patients for consideration of
trochleoplasty.

• A hPDCr >5.4 indicates severe trochlea dysplasia
and is an indication of trochleoplasty.

• A hPDCr between 4.45 and 5.4 is considered
moderate dysplasia. Strong consideration for
trochleoplasty.

Conclusions



References

1.Paiva M, Blønd L, Hölmich P, Steensen RN, Diederichs G, Feller JA, et al. Quality assessment of radiological measurements of trochlear dysplasia; a literature review. Knee Surgery, Sports Traumatology, 
Arthroscopy. 2018;26(3):746–55. 
2.Nelitz M, Lippacher S, Reichel H, Dornacher D. Evaluation of trochlear dysplasia using MRI: Correlation between the classification system of Dejour and objective parameters of trochlear dysplasia. Knee 
Surgery, Sports Traumatology, Arthroscopy. 2014;22(1):120–7. 
3.Dejour DH. The patellofemoral joint and its historical roots: The Lyon School of Knee Surgery. Knee Surgery, Sports Traumatology, Arthroscopy. 2013;21(7):1482–94. 
4.Sharma N, Brown A, Bouras T, Kuiper J, Eldridge J, Barnett A. the Oswestry-Bristol Classification: a New Classification System for Trochlear Dysplasia. The Knee. 2020;27:S1–2. 
5.Sales Fernández R, Shah N. The Pathologic Double Contour Sign and the Trochlea Shape Patterns can diagnose trochlea dysplasia. Journal of ISAKOS. 2022 Nov;S2059775422001067. 
6.Dejour H, Walch G, Nove-Josserand L, Guier C. Factors of patellar instability: An anatomic radiographic study. Knee Surgery, Sports Traumatology, Arthroscopy. 1994;2(1):19–26. 
7.F. Remy , C. Chantelot, C. Fontaine, X. Demondion, H. Migaud FG. Inter- and intraobserver reproducibility in radiographic diagnosis and classification of femoral trochlear dysplasia. Surgical and Radiologic 
Anatomy. 1998;285–9. 
8.Dejour D, Saggin P. The sulcus deepening trochleoplasty-the Lyon’s procedure. International Orthopaedics. 2010;34(2 SPECIAL ISSUE):311–6. 
9.Lippacher S, Dejour D, Elsharkawi M, Dornacher D, Ring C, Dreyhaupt J, et al. Observer agreement on the dejour trochlear dysplasia classification: A Comparison of true lateral radiographs and axial 
magnetic resonance images. American Journal of Sports Medicine. 2012;40(4):837–43. 
10.Koëter S, Bongers EMHF, De Rooij J, Van Kampen A. Minimal rotation aberrations cause radiographic misdiagnosis of trochlear dysplasia. Knee Surgery, Sports Traumatology, Arthroscopy. 
2006;14(8):713–7. 
11.Tscholl PM, Wanivenhaus F, Fucentese SF. Conventional Radiographs and Magnetic Resonance Imaging for the Analysis of Trochlear Dysplasia: The Influence of Selected Levels on Magnetic Resonance 
Imaging. American Journal of Sports Medicine. 2017;45(5):1059–65. 
12.Metcalfe AJ, Clark DA, Kemp MA, Eldridge JD. Trochleoplasty with a flexible osteochondral flap. Bone and Joint Journal. 2017;99B(3):344–50. 
13.Utting MR, Mulford JS, Eldridge JDJ. A prospective evaluation of trochleoplasty for the treatment of patellofemoral dislocation and instability. Journal of Bone and Joint Surgery - Series B. 2008;90(2):180–
5. 
14.Steven S. Ngai, M.D., Edward Smitaman, M.D., Donald Resnick MD. MRI Web Clinic Trochlear Dysplasia — June 2015. Vol. 20. 2015. p. 1–27. 
15.Voss A, Shin SR, Murakami AM, Cote MP, Achtnich A, Herbst E, et al. Objective quantification of trochlear dysplasia: Assessment of the difference in morphology between control and chronic 
patellofemoral instability patients. Knee. 2017;24(5):1247–55. 
16.Cerveri P, Baroni G, Confalonieri N, Manzotti A. Patient-specific modeling of the trochlear morphologic anomalies by means of hyperbolic paraboloids. Computer Assisted Surgery. 2016;21(1):29–38. 
17.Pfirrmann CWA, Zanetti M, Romero J, Hodler J. Femoral trochlear dysplasia: MR findings. Radiology. 2000;216(3):858–64. 
18.Biedert RM, Bachmann M. Anterior-posterior trochlear measurements of normal and dysplastic trochlea by axial magnetic resonance imaging. Knee Surgery, Sports Traumatology, Arthroscopy. 
2009;17(10):1225–30. 
19.Jungmann PM, Tham SC, Liebl H, Nevitt MC, McCulloch CE, Lynch J, et al. Association of trochlear dysplasia with degenerative abnormalities in the knee: Data from the Osteoarthritis Initiative. Skeletal 
Radiology. 2013;42(10):1383–92. 
20.Van Haver A, De Roo K, De Beule M, Labey L, De Baets P, Dejour D, et al. The Effect of Trochlear Dysplasia on Patellofemoral Biomechanics: A Cadaveric Study With Simulated Trochlear Deformities. 
American Journal of Sports Medicine. 2015;43(6):1354–61. 
21.Metcalfe AJ, Clark DA, Kemp MA, Eldridge JD. Trochleoplasty with a flexible osteochondral flap. Bone and Joint Journal. 2017;99B(3):344–50. 
22.Camathias C, Studer K, Kiapour A, Rutz E, Vavken P. Trochleoplasty as a Solitary Treatment for Recurrent Patellar Dislocation Results in Good Clinical Outcome in Adolescents. American Journal of Sports 
Medicine. 2016;44(11):2855–63. 
23.Chen H, Zhao D, Xie J, Duan Q, Zhang J, Wu Z, et al. The outcomes of the modified Fulkerson osteotomy procedure to treat habitual patellar dislocation associated with high-grade trochlear dysplasia. 
BMC Musculoskeletal Disorders. 2017;18(1):1–6. 
24.Longo UG, Berton A, Salvatore G, Migliorini F, Ciuffreda M, Nazarian A, et al. Medial Patellofemoral Ligament Reconstruction Combined With Bony Procedures for Patellar Instability: Current Indications, 

Outcomes, and Complications. Arthroscopy - Journal of Arthroscopic and Related Surgery. 2016;32(7):1421–7.


