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Dislocation is Always related to Anatomy !

Native anatomy Iatrogenic 
anatomy

Albee procedure 



… 1964
H. Brattström, a paediatric orthopaedist 
Österliden in Sweden 

First study on trochlear dysplasia with axial knee x-rays at 30o of flexion 

“The trochlea is a flattening of the trochlear groove”
X-Rays starts to be used for patient screening

142 ° +/- 0.5}100

100

Brattström H. Shape of the intercondylar groove normally and in recurrent dislocation 
of patella. A clinical and x-ray anatomical investigation. Acta Orthop Scand. 
1964(68(Suppl)):1-147.

Courtesy E Arendt & Andrea Chatfield

… 1964
H. Brattström

A/ Hypoplasia of the medial femoral condyle 
“most common” 
B/ Aplasia of the medial condyle
C/ Global dysplasia both condyles 

Flat or Convex distal femoral trochlea.

“Classification” or Description

… 1985
Belgians radiologists 
B. Maldague and J. Malghem. 

Study of trochlea ‘and its dysplasias’ in lateral x-
raysCorrelation: “increased sulcus angle of more than 145o with trochlear dysplasia”

Proximal Trochlear Depth 1 cm below the upper 
limit of the trochlear groove in lateral x-rays 

Average 2.7 mm in Dislocation group
Average 5.9 mm asymptomatic group.

La PATELLA Lyon 2012 “ALRM”

1987



… 1987
Lyon’s group ALRM
Henri Dejour & Gilles Walch. 

Henri Dejour Gilles Walch

Systematic use of true lateral view

• The Trochlear depth
• The Crossing Sign

• The Bump : “la saillie”

1987



… 1987
The Bump : “La saillie” : The Supra Trochlear Spur (1998)
Trochlear prominence

Objective Patellar Instability : 3.1 to 4.7 mm 
Control : 0.1 mm



...

The crossing sign

3 D Analysis on 177 Objective Patellar Dislocation
Based on : 

X-Rays Slice Imaging +

… 1998 David Dejour
Bertrand Le Coultre

Double
contour

Convexity & 
Proeminence



Control (n= 190) / Dislocation (n= 147)
Statistical differences 3 factors (H. Dejour – G. Walch)

TT- TG > 13 mm MRI

Trochlear dysplasia

Patella Alta > 1.2
French J. Orthop. 1990
Knee Surg. Trauma 1994

Anatomical study 1987-2012

TT- TG > 20 mm CT

21 3



• The main divergent APIF was trochlear dysplasia (defined as trochlear depth <3 mm) 74% 
• Elevated TT-TG distance as a single APIF was never present in the LPD group
• The most common APIF in the control group was patella alta (36%)

Morphology and 
Anatomic Patellar Instability 
Risk Factors in First Time 
Traumatic Lateral Patellar 
Dislocation

Dislocation Control

APIF 79 % 2 to 4 7%

Trochlear depth 2.3 mm 4.5 mm

Patella height 1.33 1.1

TT-TG 14 10

Tilt 21° 8.5°

More anatomic risk factors in 
primary lateral patellar dislocations 
population than historical controls 

Patella height and trochlear dysplasia 
are the most common ‘dysplastic’ 
anatomic factors in this population

There were differences based on sex 
for some patellar height 
measurements and for TT-TG

157 knees 
(79 M/78 F)

First time Lateral patella dislocation
More anatomical abnormalities / control population

Risk factors for recurrent patellar dislocation

AJSM 2013

• Recurrent instability 

Trochlear Dysplasia  

• 58.3% => Trochlear dysplasia.

Lyon’s factors 

Trochlear Dysplasia
Patella Alta

TT-TG 



The Trochlear Dysplasia
The first Instability factors 

No Groove 

Some tricks to classify …



Criteria for standard X-Rays

True lateral View

Axial view
Angle of Beam or Knee Flexion

30°

90°

1/3 2/3

1/2 1/2



Trochlear dysplasia
Crossing Sign (H. Dejour)1987

96 % Dislocation population / Control 3 % P = 0,001

Trochlear classification



Double Contour
(Medial facet)

Supra trochlear 
Spur +++

Crossing Sign
91 %

The 3 pillars of trochlear dysplasia
D. Dejour and coll French J.Orthop. 2000J Radiol 2001, KSSTA 2006, Sports Med Arthrosc 2007 …

Ski Jump



Bump The shape

MRI  D
oes NOT provide 

good information about the 

Supra trochlear Spur 

Trochlear ClassificationX-Rays Slice Imaging
CT scan or MRI 

+



Some critics about classification…

1.The 4-grade analysis shows fair intraobserver and 
interobserver agreements, while the 2-grade analysis 
shows good to excellent agreement. 
2.Thebestoverallagreementwasfoundforthe2-grade 
analysis on MRI scans. 
3.The lateral radiograph tends to underestimate the 
severity of trochlear dysplasia compared with axial MRI. 

Don’t look about the prominence and supra trochlear spur



Some critics about classification…

😃
JBJS !!!
28 patients !!!
2020 !!!

… 1964
H. Brattström

A/ Hypoplasia of the medial femoral condyle 
“most common” 
B/ Aplasia of the medial condyle
C/ Global dysplasia both condyles 

Flat or Convex distal femoral trochlea.

“Classification” or Description

Same classification 
56 years ago !!!!

😂Don’t look about the prominence and supra trochlear spur



Lateral inclinaison of the trochlea

Radiology 2000

Lateral Trochlea Inclination as the 
highest rated measurement by the expert 

panel 2016



Radiology 2000

Threshold 11°
Perfect for low grade trochlear dysplasia

? If convex trochlea ??? Negative angle !!!

Lateral inclinaison of the trochlea



Trochlear
Classification
(1998)

David Dejour
Bertrand Le Coultre

*

*



Maltracking : Horizontal plane

High grade Trochlear dysplasia

Impingement : Sagittal plane



Type D & B 
Supra Trochlear Spur 

The supra-structure of the trochlear 
IS BEST SEEN ON X-RAYS 

You will 
never 
accept 

that in a 
TKR !!!



Type D Increases the PF pressure
Trochleoplasty is the solution  !!!!

The supra-structure of the dysplasia



Conclusion
David DEJOUR

Val d’Isère 2022



To classify the trochlear Dysplasia
To be good  you can use 

Slice Imaging
CT scan or MRI 

To be EXCELENT

X-Rays 

+ 



2022

To be SUPER 
EXCELENT


