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Dimensions

üLength: 35 to 70 mm

üWidth: 5 to 30 mm
Femoral insertion: 12.2 ± 2.6mm*
Patellar insertion: 24.4 ± 4.8mm*

üThickness: 1mm

*Philippot et al, KSSTA2009



Femoral insertion 

“A cloud rather than a point”



Diagram summarising the MPFL attachment areas 
darker shading represents study concordance

AT adductor tubercle,
AMT adductor magnus tendon
GT gastrocnemius tubercle
mGT medial gastrocnemius tendon
sMCL superficial medial collateral ligament
MFE medial femoral condyle 



Schöttle point

ü 1.3 mm anterior to the posterior cortex extension
ü 2.5 mm distal to a perpendicular intersecting the origin of the 

posterior medial femoral condyle
ü 3 mm proximal to a perpendicular intersecting the posterior point of 

the Blumensaat line 



Patellar insertion



MQTFL Medial Quadriceps Tendon Femoral Ligament



MQTFL Medial Quadriceps Tendon Femoral Ligament

Medial PatelloFemoral Complex
MPFC = MQTFL + MPFL



Biomechanics

ü The MPFL and MPTL had comparable ultimate loads and stiffness, 
while the MPML had lower failure loads and stiffness

ü Midsubstance failure was the most common type of failure



MPFL – Strength and Stiffness

Comparison of structural properties of various graft tissues commonly used for 
MPFL reconstruction

Number of Ultimate Stiffness
Tissue Specimens Load (N) (N/mm) Reference

Semitendinosus 11 1216 ± 50 186 ± 9 Noyes et al., 1984

Fascia lata 18 628 ± 35 118 ± 5 Noyes et al., 1984

Gracilis 17 838 ± 30 171 ± 11 Noyes et al., 1984

MPFL 10 208 ± 90 8 Amis, 2003

MPFL 12 145.6 ± 49 18.9 ± 1.3 Arendt, 2007

Courtesy of E. Arendt
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MPFL – Strength and Stiffness

ü Most of the grafts are stiffer
ü Gracilis is enough 



Biomechanics

MPFL + MQTFL= proximal medial restraints
= primary stabilizer to lateral translation
50% to 60% of the restraint

MPTL and MPML = distal stabilizers
ü MPTL : 0% to 24% for the MPTL 
ü MPML: 8% to 38% for the MPML
ü MPTL +MPML : 20% to 40%



Biomechanics

MPFL = primary medial stabilizer
of the patella in the first 30° of 
flexion

MPTL and MPML : are important in 2 moments 
during ROM
• terminal extension: counteracts quadriceps 

contraction
• Deep flexion : increased role in restriction of 

lateral translation, patellar tilt, and patellar
rotation at 90° of flexion

(26% in extension, to 46% at 90°)



Effect of malpositioning

Simulated Surgical Errors

ü Over-tightening the graft by 3 
& 6 mm caused increased graft 
& PF forces

ü Malpositioning the femoral 
tunnel by 5 mm caused 
increased graft & PF forces
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Elias & Cosgarea, AJSM 2006

ü Malpositioning or over-
tightening the graft caused 
excessive graft and medial PF 
cartilage forces



Effect of over-tightening

ü Low tension (2-N) applied to the 
MPFL graft reestablished normal 
patellar translation and normal 
PF contact pressures

ü Higher tension (10-N, 40-N) 
restricted lateral translation and 
increased PF contact pressures

Beck et al, AJSM 37, 2007

Lateral Pat
Translation

Peak Medial 
PF Forces

ü Over-tightening the graft 
caused increased PF pressure



Isometry ?

0-30° of flexion
Engagement into the trochlea



MPFL : some principles

1. Choice of graft
2. Double bundle
3. Positioning
4. Tensioning
5. Fixation
6. Rehabilitation
7. Indication



MPFL : some principles

1. Choice of graft
2. Double bundle
3. Positioning
4. Tensioning
5. Fixation
6. Rehabilitation
7. Indication

Gracilis is strong and long enough

QT vs Gracilis
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MPFL : some principles

1. Choice of graft
2. Double bundle
3. Positioning
4. Tensioning
5. Fixation
6. Rehabilitation
7. Indication

Femoral tunnel : Fluoroscopy Patellar tunnel



MPFL : some principles

1. Choice of graft
2. Double bundle
3. Positioning
4. Tensioning
5. Fixation
6. Rehabilitation
7. Indication

ü Loose better than Over-Tighten
ü Check the isometry



Isometry : perop testing
Tension at 0-30° of flexion
Engagement into the trochlea
No tension in flexion

Courtesy of T. Néri



MPFL : some principles

1. Choice of graft
2. Double bundle
3. Positioning
4. Tensioning
5. Fixation
6. Rehabilitation
7. Indication

ü Common fixation methods are stronger 
than native MPFL

ü MPFL reconstruction is strong enough to 
allow “aggressive rehabilitation” with
early weightbearing and unrestricted
motion



MPFL : some principles

1. Choice of graft
2. Double bundle
3. Positioning
4. Tensioning
5. Fixation
6. Rehabilitation
7. Indication



Index = 1 TAGT = 17 mm

MPFL rupture or distension

The Best Indication : 
Low Grade Abnormalities

No patella Alta TT-TG < 20 mm Dysplasia Type A



But when should we perform 
a trochleoplasty ?

demeyguillaume@gmail.com



Factors of instability

1987

1987 Findings (1800 patients analysis) 

4 Instability factors (Statistical Threshold)

1. Trochlear Dysplasia 96%
2. Patella Alta AT/AP ≥ 1.2
3. Excessive TT-TG ≥ 20 mm
4. Excessive Patellar Tilt > 20°



Trochlear Dysplasia

Dejour Classification (1998)



Trochleoplasty or not ?

16,2%0,9%

REDISLOCATION RATE

Isolated MPFL
Combined

Trochleoplasty

Arthroscopy 2014



REDISLOCATION RATE

2,1 % 7,0 %

Isolated MPFL
Combined

Trochleoplasty

Trochleoplasty or not ?



QOL & Trochlear Dysplasia

Clinical functional results were poorer in patients with 
trochlear spur



QOL & Trochlear Dysplasia

Significant correlation between the presence of high-grade 
trochlear dysplasia and disease-specific quality of life an 
average of 2 years after MPFL-R surgery

Trochlear bump of 5 mm was associated 
with lower postoperative BPII scores 

Banff Patella Instability Instrument (BPII) 
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Abstract
Purpose Trochleoplasty is a relatively rare operation with
few published results and it remains a technically demand-
ing procedure which requires careful patient selection. The
ideal candidate for surgery remains to be elucidated, and
some authors consider it as a good revision option in cases
of previous unsuccessful operations for persisting patellar
dislocation with underlying trochlear dysplasia. The purpose
of this study is to record the results from the application of
sulcus-deepening trochleoplasty in patients with trochlear
dysplasia and previous unsuccessful surgery for patellar
dislocation.
Methods Twenty-two patients (24 knees) were operated up-
on during the period 9/1993–9/2006; they had undergone
surgery for patellofemoral instability and had persistent
patellar dislocation, and were followed-up for a mean of
66 months (24–191). Trochleoplasty was performed in all
patients using the same technique and rehabilitation proto-
col. Additional soft-tissue and bony operations were per-
formed in every case.
Results Of all cases, 29.1 % had type B and 70.9 % had type
D trochlear dysplasia. After trochleoplasty, no patient had a
patellar re-dislocation up to the last follow-up. Pain de-
creased in 72 % and the apprehension sign was negative in
75 % of the cases (p<0.01). Sulcus angle decreased from
153°±14° to 141°±10° (p<0.01), TT-TG distance de-
creased from 16±6 mm to 12±2 mm (p<0.001), and patel-
lar tilt decreased from 31°±14° to 11°±8° (p<0.0001).
Mean pre-operative Kujala score was 44 (25–73) and at

the latest follow-up it increased to 81 (53–100), (p<
0.001). At the time of final follow-up, there was no case
of patellofemoral arthritis.
Conclusions Trochlear dysplasia is a key factor in the treat-
ment of recurrent patellar dislocation and its correction could
be included in the surgical options. Sulcus-deepening troch-
leoplasty is an acceptable revision option for the surgical
treatment of patients with persisting patellar dislocation and
high-grade trochlear dysplasia.

Introduction

Deepening trochleoplasty procedures are a relatively rare
option in the surgical treatment of recurrent patellar dislo-
cation [1]. Recent studies reveal satisfactory results after
trochleoplasty on patients with patellar dislocation and un-
derlying trochlear dysplasia [2–10]. But the variety of sur-
gical methods [4, 11–14], the technical difficulty of the
operation and the lack of agreement on the inclusion criteria
are the main reasons that trochleoplasty is not yet systemat-
ically included in the treatment of patellar dislocation by all
knee surgeons. There is scepticism on the indication of
trochleoplasty in the primary treatment of recurrent patellar
dislocation, but some authors state that it remains a revision
option for specific patients with unsuccessful previous oper-
ations for patellofemoral instability where the trochlear dys-
plasia was the main factor for the dislocation and was under-
estimated [15].

The patellofemoral articulation and its pathology is prob-
ably the least understood field in an otherwise extensively
studied knee joint. Nevertheless, recurrent patellar disloca-
tion has generated numerous publications over the last
years, in an effort to properly diagnose its exact aetiology
and focus on a proper treatment regime [16]. Osseous or
soft-tissue anatomical factors have been identified as key
features in patellar dislocation [16]. A myriad of surgical
techniques have been described in the literature from
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Short and midterm results

Midterm Results of Comprehensive
Surgical Reconstruction Including
Sulcus-Deepening Trochleoplasty
in Recurrent Patellar Dislocations
With High-Grade Trochlear Dysplasia

Panagiotis G. Ntagiopoulos,* MD, PhD, Pieter Byn,y MD, and David Dejour,*z MD
Investigation performed at Lyon-Ortho-Clinic, Clinique de la Sauvegarde, Lyon, France

Background: Trochlear dysplasia is one of the most consistent anatomic factors that can lead to recurrent patellar dislocations.
Various trochleoplasty procedures have been described to treat patellar dislocations in high-grade dysplasia by creating a new
congruent trochlea.

Purpose: To present the midterm efficacy and outcome of the sulcus-deepening trochleoplasty procedure in patients with recur-
rent patellar dislocations due to high-grade trochlear dysplasia. The clinical evaluation results, the amount of radiological correc-
tion, and the prevalence of arthritis were recorded.

Study Design: Case series; Level of evidence, 4.

Methods: A total of 27 skeletally mature patients (31 knees) with recurrent patellar dislocations due to high-grade trochlear dys-
plasia without any previous surgery were retrospectively included from September 1993 to September 2006. All patients under-
went sulcus-deepening trochleoplasty combined with a bony and/or soft tissue procedure according to concomitant etiological
factors to patellar dislocations: medial patellofemoral ligament reconstruction (16.1%), vastus medialis obliquus plasty (83.8%),
tibial tuberosity distalization (51.6%), tibial tuberosity medialization (67.7%), and lateral retinaculum release (67.6%). Mean follow-
up was 7 years (range, 2-9 years).

Results: The mean sulcus angle decreased significantly (P \ .01) from 152! 6 16! preoperatively to 141! 6 9! postoperatively,
tibial tuberosity–trochlear groove distance decreased significantly (P \ .001) from 19 6 4 mm to 12 6 5 mm, and patellar tilt
decreased significantly (P \ .001) from 37! 6 7! to 15! 6 8!. No recurrence was observed, and there was no case of stiffness.
Apprehension signs remained positive in 19.3% of the cases, patellar tracking was normal in all cases, and the lateral patellar
glide test finding was negative in 96.8%. The mean preoperative International Knee Documentation Committee (IKDC) score
was 51 (range, 25-80), and the mean postoperative IKDC score was 82 (range, 40-100) (P \ .001), while the mean Kujala score
improved from a preoperative 59 (range, 28-81) to 87 (range, 49-100) postoperatively (P \ .001). There was no radiographic evi-
dence of patellofemoral arthritis at the latest follow-up.

Conclusion: Sulcus-deepening trochleoplasty is a valid option for the primary surgical treatment of carefully selected patients
with recurrent patellar dislocations with high-grade trochlear dysplasia type B and D. Concomitant etiological factors must be
cautiously corrected in an associated procedure. Midterm follow-up showed satisfactory restoration of patellar stability and
improvement of knee scores with no complication of subsequent arthritis.

Keywords: recurrent patellar dislocation; trochlear dysplasia; trochleoplasty

Trochlear dysplasia is a developmental condition in which
the femoral trochlea loses its normal concave shape and
turns to an abnormal flat or even convex geometry.10,14 It
has been identified as the most consistent anatomic factor
present in patients with recurrent patellar dislocations.5,18

For its treatment, various surgical procedures have been
published and proposed to reshape the abnormal trochlea.28

Trochleoplasty procedures involve a certain amount of tech-
nical difficulty,6 and they were initially accepted with skep-
ticism or reserved as salvage options.10 The recent
literature contains studies with encouraging short-term
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Revision cases (n=24 knees)
5y FU

2012
Primary (n=31 knees)
7y FU



Long term results

I : 41%

III : none

II : 21%

IV : none

n=34 knees
@ Mean FU 14.8y
No OA



Very long term results

released at this point to allow hemostasis and to avoid
hindering quadriceps balancing. Adjuvant procedures
such as TTO and vastus medialis plasty were
performed after sulcus‐deepening trochleoplasty was
completed. None of the patients underwent any
additional procedures after the index surgery.

Postoperative rehabilitation

Immediately following surgery, full weight‐bearing with-
out limitation of range of motion was allowed, while for
patients that underwent adjuvant TTO, an extension
brace was used limiting flexion for 30 days. At 45 days
following surgery, the patient started performing aquatic
and cycling activities, muscle reinforcement in closed
kinetic chain and proprioceptive and postural exercises.
At 3 months following surgery, the patient was prepared
to return to sport by focusing on running and plyomet-
rics, enabling full return to sport by 8 months.

Postoperative assessment

All patients were assessed at a minimum follow‐up of
23 years by an independent clinician who noted any
patellar redislocation or reoperations in the operated
knee and collected the International Knee Documenta-
tion Committee (IKDC) [16] and Kujala scores [18].
Patients were also asked about their level of
satisfaction with their surgery (1, not satisfied to 10,

very satisfied) and if they still have apprehension about
patellar dislocation. The radiographic examination
included weight‐bearing frontal views, sagittal views
at 30° flexion and axial views at 30° flexion to assess
patellar height using the CDI [6] and patellofemoral
arthritis using the Iwano classification [17].

Statistical analysis

Due to the small sample size, the results were described
in terms of means, standard deviations and ranges for
continuous variables or numbers and proportions for
categorical variables. To determine the proportion of
patients who met the patient‐acceptable symptom state
(PASS), the cutoff of 85.5 for the Kujala score and 73.2
for the IKDC was used [24], though the small sample
size does not enable any statistical comparisons.

RESULTS

The initial cohort of 11 knees, from five women and five
men aged 25.6 ± 6.9 years (range, 15–47 years) at
index surgery, of which seven had surgical antecedents
(64%) (four arthroscopy, two medializing and distalizing
TTO procedures and one quadriceps lengthening Judet
procedure) (Table 1). All 11 knees underwent adjuvant
procedures during trochleoplasty (100%): 10 had TTO
and vastus medialis plasty and 1 had only vastus
medialis plasty (had prior TTO).

TABLE 1 Demographics and adjuvant procedures.

Initial cohort (n = 11) Final cohort (n = 9)
Mean ± SD Range Mean ± SD Range

Age at index surgery (years) 25.6 ± 6.9 (15–47) 25.6 ± 6.9 (15–47)

Female 5 (45%) 4 (44%)

Side

Right 3 (27%) 3 (33%)

Left 8 (73%) 6 (67%)

Surgical antecedents

Arthroscopy 4 (36%) 4 (44%)

TTO 2 (18%) 2 (22%)

Judet 1 (9%) 1 (11%)

None 4 (36%) 2 (22%)

Adjuvant procedures

TTO+ VM Plasty 9 (82%) 7 (78%)

Only TTO 1 (9%) 1 (11%)

Only VM Plasty 1 (9%) 1 (11%)

Abbreviations: SD, standard deviation; TTO, tibial tuberosity osteotomy; VM, vastus medius.
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Abstract
Purpose: The purpose of this study was to evaluate the radiographic and
clinical outcomes of sulcus‐deepening trochleoplasty at a minimum follow‐
up of 23 years.
Methods: The authors evaluated a retrospective series of 10 patients
(11 knees) who underwent trochleoplasty between 1993 and 2000. All
patients were assessed at a minimum follow‐up of 23 years by an
independent clinician who noted any patellar redislocations and collected
the International Knee Documentation Committee (IKDC), Kujala scores
and range of motion. Radiographic examination was performed to assess
patellofemoral arthritis using the Iwano classification.
Results: A total of 11 knees, from five women and five men aged 25.6 ± 6.9
years (range, 15–47 years) underwent trochleoplasty during the inclusion
period. All 11 knees underwent adjuvant procedures during trochleoplasty
(100%): 10 had tibial tuberosity osteotomy (TTO) and vastus medialis plasty
and 1 had only vastus medialis plasty (had prior TTO). At a follow‐up of
24.4 ± 2.1 years (range, 23–30 years), two patients were lost to follow‐up
(18%). The Iwano classification was Grade 1 in three patients (33%), Grade
2 in four patients (44%) and Grade 4 in two patients (22%). The flexion
range was 130 ± 8.7° and satisfaction was 9.2 ± 0.7, Kujala was 76.9 ± 8.5
and IKDC was 65.5 ± 13.8.
Conclusion: At 23–30 years following sulcus‐deepening trochleoplasty
in this small series of 10 patients (11 knees), patients had satisfactory
clinical scores, only 1 patient reported an episode of traumatic patellar
dislocation, and two knees had patellofemoral arthritis of Iwano Grade
>2 (22%).

Level of Evidence: Level IV.

KEYWORDS

long term, MPFL, patellofemoral, trochlea, trochleoplasty, TTO
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© 2024 European Society of Sports Traumatology, Knee Surgery and Arthroscopy.

Abbreviations: CT, computed tomography; IKDC, International Knee Documentation Committee; MPFL, medial patellofemoral ligament; PASS, patient‐acceptable
symptom state; TT‐TG, tibial tuberosity‐trochlear groove.

n=11 knees
FU 23 to 30y



At a mean follow‐up of 24.4 ± 2.1 years (range,
23–30 years), two knees were lost to follow‐up (18%)
(Table 2). For the remaining nine knees, patellofe-
moral arthritis was of Iwano Grade 1 in three knees

(33%), Grade 2 in four knees (44%) and Grade 4 in
two knees (22%) (Figure 1; Table 3). Patellofemoral
arthritis was also assessed on the contralateral knee
and was of Iwano Grade 1 in four knees (44%),
Grade 2 in three knees (33%) and Grade 4 in two
knees (22%). One patient reported patellar disloca-
tion due to a traumatic fall, 22 years after index
surgery (11%). The flexion range was 130 ± 8.7° and
none had extension deficit. The satisfaction was
9.2 ± 0.7, Kujala was 76.9 ± 8.5 (25% met the PASS)
and IKDC was 65.5 ± 13.8 (38% met the PASS). The
patellar height was 0.97 ± 0.15.

DISCUSSION

The most important findings of this study are that, at
24.4 ± 2.1 years (range, 23–30 years) following sulcus‐
deepening trochleoplasty combined with tibial tuberos-
ity osteotomy and/or vastus medialis plasty, only one
patient reported an episode of patellar dislocation due
to a traumatic fall after 22 years, and two knees had
patellofemoral arthritis of Iwano Grade >2 (22%). The
progression of patellofemoral arthritis could be due to
the natural history of dysplastic and traumatic joint
disease. The clinical relevance of these long‐term
findings is that sulcus‐deepening trochleoplasty com-
bined with tibial tuberosity osteotomy and/or vastus
medialis plasty grants satisfactory results with minimal
patellofemoral arthritis and prevention of patellar
redislocations.

TABLE 2 Postoperative outcomes.

Final cohort (n = 9)
Mean ± SD Range

Follow‐up (years) 24.4 ± 2.1 (23–30)

Recurrent dislocation 1 (11%)

No apprehension 9 (100%)

Iwano classification

1 3 (33%)

2 4 (44%)

4 2 (22%)

Range of motion (°)

Extension 0.0 ± 0.0 (0–0)

Flexion 130.0 ± 8.7 (120–140)

Satisfaction (0–10) 9.2 ± 0.7 (8–10)

Kujala score (0–100) 76.9 ± 8.5 (68–89)

IKDC score (0–100) 65.5 ± 13.8 (45–82)

Patellar height (CDI) 0.97 ± 0.15 (0.73–1.10)

Abbreviations: CDI, Caton–Deschamps index; IKDC, International Knee
Documentation Committee; SD, standard deviation.

F IGURE 1 Radiographs to assess patellofemoral osteoarthritis at preoperative and postoperative assessment.
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moral arthritis was of Iwano Grade 1 in three knees

(33%), Grade 2 in four knees (44%) and Grade 4 in
two knees (22%) (Figure 1; Table 3). Patellofemoral
arthritis was also assessed on the contralateral knee
and was of Iwano Grade 1 in four knees (44%),
Grade 2 in three knees (33%) and Grade 4 in two
knees (22%). One patient reported patellar disloca-
tion due to a traumatic fall, 22 years after index
surgery (11%). The flexion range was 130 ± 8.7° and
none had extension deficit. The satisfaction was
9.2 ± 0.7, Kujala was 76.9 ± 8.5 (25% met the PASS)
and IKDC was 65.5 ± 13.8 (38% met the PASS). The
patellar height was 0.97 ± 0.15.

DISCUSSION

The most important findings of this study are that, at
24.4 ± 2.1 years (range, 23–30 years) following sulcus‐
deepening trochleoplasty combined with tibial tuberos-
ity osteotomy and/or vastus medialis plasty, only one
patient reported an episode of patellar dislocation due
to a traumatic fall after 22 years, and two knees had
patellofemoral arthritis of Iwano Grade >2 (22%). The
progression of patellofemoral arthritis could be due to
the natural history of dysplastic and traumatic joint
disease. The clinical relevance of these long‐term
findings is that sulcus‐deepening trochleoplasty com-
bined with tibial tuberosity osteotomy and/or vastus
medialis plasty grants satisfactory results with minimal
patellofemoral arthritis and prevention of patellar
redislocations.

TABLE 2 Postoperative outcomes.

Final cohort (n = 9)
Mean ± SD Range

Follow‐up (years) 24.4 ± 2.1 (23–30)

Recurrent dislocation 1 (11%)

No apprehension 9 (100%)

Iwano classification

1 3 (33%)

2 4 (44%)

4 2 (22%)

Range of motion (°)

Extension 0.0 ± 0.0 (0–0)

Flexion 130.0 ± 8.7 (120–140)

Satisfaction (0–10) 9.2 ± 0.7 (8–10)

Kujala score (0–100) 76.9 ± 8.5 (68–89)

IKDC score (0–100) 65.5 ± 13.8 (45–82)

Patellar height (CDI) 0.97 ± 0.15 (0.73–1.10)

Abbreviations: CDI, Caton–Deschamps index; IKDC, International Knee
Documentation Committee; SD, standard deviation.

F IGURE 1 Radiographs to assess patellofemoral osteoarthritis at preoperative and postoperative assessment.
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Abstract
Purpose: The purpose of this study was to evaluate the radiographic and
clinical outcomes of sulcus‐deepening trochleoplasty at a minimum follow‐
up of 23 years.
Methods: The authors evaluated a retrospective series of 10 patients
(11 knees) who underwent trochleoplasty between 1993 and 2000. All
patients were assessed at a minimum follow‐up of 23 years by an
independent clinician who noted any patellar redislocations and collected
the International Knee Documentation Committee (IKDC), Kujala scores
and range of motion. Radiographic examination was performed to assess
patellofemoral arthritis using the Iwano classification.
Results: A total of 11 knees, from five women and five men aged 25.6 ± 6.9
years (range, 15–47 years) underwent trochleoplasty during the inclusion
period. All 11 knees underwent adjuvant procedures during trochleoplasty
(100%): 10 had tibial tuberosity osteotomy (TTO) and vastus medialis plasty
and 1 had only vastus medialis plasty (had prior TTO). At a follow‐up of
24.4 ± 2.1 years (range, 23–30 years), two patients were lost to follow‐up
(18%). The Iwano classification was Grade 1 in three patients (33%), Grade
2 in four patients (44%) and Grade 4 in two patients (22%). The flexion
range was 130 ± 8.7° and satisfaction was 9.2 ± 0.7, Kujala was 76.9 ± 8.5
and IKDC was 65.5 ± 13.8.
Conclusion: At 23–30 years following sulcus‐deepening trochleoplasty
in this small series of 10 patients (11 knees), patients had satisfactory
clinical scores, only 1 patient reported an episode of traumatic patellar
dislocation, and two knees had patellofemoral arthritis of Iwano Grade
>2 (22%).

Level of Evidence: Level IV.
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Abbreviations: CT, computed tomography; IKDC, International Knee Documentation Committee; MPFL, medial patellofemoral ligament; PASS, patient‐acceptable
symptom state; TT‐TG, tibial tuberosity‐trochlear groove.

Very long term results



At a mean follow‐up of 24.4 ± 2.1 years (range,
23–30 years), two knees were lost to follow‐up (18%)
(Table 2). For the remaining nine knees, patellofe-
moral arthritis was of Iwano Grade 1 in three knees

(33%), Grade 2 in four knees (44%) and Grade 4 in
two knees (22%) (Figure 1; Table 3). Patellofemoral
arthritis was also assessed on the contralateral knee
and was of Iwano Grade 1 in four knees (44%),
Grade 2 in three knees (33%) and Grade 4 in two
knees (22%). One patient reported patellar disloca-
tion due to a traumatic fall, 22 years after index
surgery (11%). The flexion range was 130 ± 8.7° and
none had extension deficit. The satisfaction was
9.2 ± 0.7, Kujala was 76.9 ± 8.5 (25% met the PASS)
and IKDC was 65.5 ± 13.8 (38% met the PASS). The
patellar height was 0.97 ± 0.15.

DISCUSSION

The most important findings of this study are that, at
24.4 ± 2.1 years (range, 23–30 years) following sulcus‐
deepening trochleoplasty combined with tibial tuberos-
ity osteotomy and/or vastus medialis plasty, only one
patient reported an episode of patellar dislocation due
to a traumatic fall after 22 years, and two knees had
patellofemoral arthritis of Iwano Grade >2 (22%). The
progression of patellofemoral arthritis could be due to
the natural history of dysplastic and traumatic joint
disease. The clinical relevance of these long‐term
findings is that sulcus‐deepening trochleoplasty com-
bined with tibial tuberosity osteotomy and/or vastus
medialis plasty grants satisfactory results with minimal
patellofemoral arthritis and prevention of patellar
redislocations.

TABLE 2 Postoperative outcomes.

Final cohort (n = 9)
Mean ± SD Range

Follow‐up (years) 24.4 ± 2.1 (23–30)

Recurrent dislocation 1 (11%)

No apprehension 9 (100%)

Iwano classification

1 3 (33%)

2 4 (44%)

4 2 (22%)

Range of motion (°)

Extension 0.0 ± 0.0 (0–0)

Flexion 130.0 ± 8.7 (120–140)

Satisfaction (0–10) 9.2 ± 0.7 (8–10)

Kujala score (0–100) 76.9 ± 8.5 (68–89)

IKDC score (0–100) 65.5 ± 13.8 (45–82)

Patellar height (CDI) 0.97 ± 0.15 (0.73–1.10)

Abbreviations: CDI, Caton–Deschamps index; IKDC, International Knee
Documentation Committee; SD, standard deviation.

F IGURE 1 Radiographs to assess patellofemoral osteoarthritis at preoperative and postoperative assessment.
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Abstract
Purpose: The purpose of this study was to evaluate the radiographic and
clinical outcomes of sulcus‐deepening trochleoplasty at a minimum follow‐
up of 23 years.
Methods: The authors evaluated a retrospective series of 10 patients
(11 knees) who underwent trochleoplasty between 1993 and 2000. All
patients were assessed at a minimum follow‐up of 23 years by an
independent clinician who noted any patellar redislocations and collected
the International Knee Documentation Committee (IKDC), Kujala scores
and range of motion. Radiographic examination was performed to assess
patellofemoral arthritis using the Iwano classification.
Results: A total of 11 knees, from five women and five men aged 25.6 ± 6.9
years (range, 15–47 years) underwent trochleoplasty during the inclusion
period. All 11 knees underwent adjuvant procedures during trochleoplasty
(100%): 10 had tibial tuberosity osteotomy (TTO) and vastus medialis plasty
and 1 had only vastus medialis plasty (had prior TTO). At a follow‐up of
24.4 ± 2.1 years (range, 23–30 years), two patients were lost to follow‐up
(18%). The Iwano classification was Grade 1 in three patients (33%), Grade
2 in four patients (44%) and Grade 4 in two patients (22%). The flexion
range was 130 ± 8.7° and satisfaction was 9.2 ± 0.7, Kujala was 76.9 ± 8.5
and IKDC was 65.5 ± 13.8.
Conclusion: At 23–30 years following sulcus‐deepening trochleoplasty
in this small series of 10 patients (11 knees), patients had satisfactory
clinical scores, only 1 patient reported an episode of traumatic patellar
dislocation, and two knees had patellofemoral arthritis of Iwano Grade
>2 (22%).

Level of Evidence: Level IV.
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When should we perform a trochleoplasty ?

üSometimes 
üIn revision... But not only!!
üIn primary +++

üDon’t miss the indication (grade D+++, grade B)
üFactors of OA progression :
1. Cartilage status at the time of surgery
2. Revision setting
üPersonalized surgery in 2025!



ACL management in 2025

ACL



PF Instability in 2025



Patella Alta TT-TG > 20mm Tilt > 20°Trochlear Dysplasia B&D

DistalizationTrochleoplasty Medialization MPFL
+/- +/- +

Le “menu à la carte”



https://lyon-knee-congress.com


