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ABSTRACT

Objectives: To assess the need for trochleoplasty in the presence of trochlear dysplasia (TD) in cases of patellofemoral instability (PFI), and review the surgical and functional outcomes in
our series of patients.
Material and methods: A retrospective study was made of 18 patients subjected to reconstruction of the medial patellofemoral ligament (MPFL) with a tendon allograft affixed by two anchorings in
the patella and transosseous femoral tunnel. Anteromedialisation
osteotomy of the extensor apparatus was added in 8 patients. The
study parameters were the presence of TD (according to the Dejour
classification), the distance between the anterior tibial tuberosity
and the trochlear groove (TT-TG), the postoperative functional outcome according to the Kajula scale, and the cases of patellofemoral
dissociation relapse. The postoperative functional outcomes and
relapses were analysed according to the grade of associated TD.
Results: The mean patient age was 24.5 ± 7.6 years at the time of
surgery, and 66% of the patients were women. The mean postoperative follow-up was 6.5 years (range: 1-12 years). Some grade
of TD was recorded in 77.8% of the patients: four cases of Dejour
type A trochlea, three cases of type B, two cases of type C and
5 cases of type D. An anteromedialisation tibial osteotomy was
added in the cases with increased AT-TG (33.3%). One instability
relapse was recorded in the postoperative period. There were no
differences in the postoperative functional outcomes between
the groups with or without TD (p > 0.05). There likewise were no
differences in the case of the relapses.

FS

RESUMEN

La reconstrucción del ligamento patelofemoral medial es
eficaz en el tratamiento de la inestabilidad patelofemoral
lateral, incluso en presencia de displasia troclear.
Una revisión de 18 casos
Objetivos: discutir la necesidad de realizar trocleoplastia en
presencia de displasia troclear (DT) en casos de inestabilidad
patelofemoral (IPF) revisando los resultados quirúrgicos y funcionales en nuestra serie de pacientes.
Materiales y métodos: se realizó un estudio retrospectivo de
una serie de 18 pacientes intervenidos mediante reconstrucción
del ligamento patelofemoral medial (LPFM) con aloinjerto tendinoso fijado mediante 2 anclajes en rótula y túnel transóseo
femoral. Se asoció osteotomía de anteromedialización del aparato extensor en 8 pacientes. Las variables estudiadas fueron la
presencia de DT (según la clasificación de Dejour), la distancia
entre la tuberosidad tibial anterior y el surco troclear (TA-GT), el
resultado funcional posquirúrgico según la escala Kujala y los
casos de recidiva de la disociación patelofemoral. Los resultados funcionales postoperatorios y las recidivas se analizaron en
función del grado de DT asociado.
Resultados: la edad media fue de 24,5 ± 7,6 años en el momento de la cirugía, con un 66% de pacientes mujeres. El tiempo
medio de seguimiento postoperatorio fue de 6,5 años (rango:
1 a 12 años). Se encontró algún grado de DT en un 77,8% de los
pacientes: 4 casos de tróclea de tipo A de Dejour, 3 casos de
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Conclusions: Reconstruction of the MPFL is a safe and effective
technique for the management of PFI. The presence of TD does
not appear to imply a poorer functional outcome or a higher
relapse rate.
Level of evidence: 4.
Clinical relevance: Patellofemoral instability is a common condition in our daily practice, and the presence of TD classically has
added techniques such as trochleoplasty to its management.
This study reflects the positive experience of not using this technique in the presence of TD, and seeks to contribute evidence in
favour of therapeutic abstention in the case of this anatomical
alteration.

tipo B, 2 casos de tipo C y 5 casos de tipo D. En los casos con un
TA-GT aumentado (33,3%) se asoció una osteotomía tibial de anteromedialización. Hubo 1 caso de recidiva de inestabilidad en
el postoperatorio. No hubo diferencias en los resultados funcionales postoperatorios entre los grupos con presencia o ausencia
de DT (p > 0,05). Tampoco en el caso de las recidivas.
Conclusiones: la reconstrucción del LPFM es una técnica segura y
eficaz para el manejo de la IPF. La presencia de DT no parece condicionar un peor resultado funcional o mayor tasa de recidivas.
Nivel de evidencia: 4.
Relevancia clínica: la IPF es una entidad frecuente en nuestra
práctica diaria y la presencia de DT ha asociado clásicamente
técnicas como la trocleoplastia a su manejo. Este estudio refleja
la experiencia positiva del no uso de esta técnica en presencia
de DT y pretende aportar evidencia a favor de la abstención terapéutica en presencia de esta alteración anatómica.
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Introduction

medial condyle and supratrochlear crest(7). Trochleoplasty
comprises a series of techniques for remodelling the proximal trochlear surface, and is indicated in patients with
high grade TD - the main objective being to improve the
morphology of the groove and eliminate the supratrochlear prominence(8). These techniques, which are usually
combined with other surgical procedures, offer satisfactory
outcomes, with improvement of the functional assessment
scores and of the recurrent luxation rate. However, they are
also characterized by a difficult learning curve and significant complications that have been described in different
published series: increased anterior knee pain (11%), joint
stiffness (2-46%), recurrent luxation (0.6-10.5%), repeat surgery (14-25%) and an unknown incidence (due to the lack
of long-term studies) of degenerative chondral damage(8).
The present study discusses the indication of trochleoplasty in patients with PFI and high-grade TD. In this regard, a clinical review was made of our patients with PFI
subjected to MPFL reconstruction surgery.

Patellofemoral instability (PFI) is caused by anatomical
and mechanical factors, affecting congruence between
the joint surfaces of the patella and the femoral trochlear
groove secondary to a triggering traumatic event (via a direct or indirect mechanism). It is characterized by instability following a first dislocation episode, with a probability
of repeat luxation of up to 50%(1).
The main mechanism restricting lateral displacement
of the patella in the first 30° of flexion is the medial patellofemoral ligament (MPFL), which is responsible for up to
60% of containment of the joint(2). This ligament is located
in the thickness of the deep layers of the medial patellofemoral (PF) complex of the knee, and extends from the
groove between the medial femoral epicondyle and tubercle of the adductor magnus to the upper two-thirds of
the medial margin of the patella(3). According to Nomura,
some degree of damage to this ligament is found in 96%
of all patients with some patellar luxation episode, since
its elongation capacity is only 20-30%(4). Many studies now
warrant the efficacy and safety of reconstruction of the
MPFL as a technique for correcting PFI(5).
Trochlear dysplasia (TD) has been defined as one of
the main factors predisposing to PFI(6). Initially described
by Henri Dejour and subsequently modified by his son,
David Dejour (1998), the Dejour classification divides this
alteration into four types: type A, with a trochlear angle of
over 145° (trochlear flattening); type B, with a flat trochlea and the appearance of a proximal supratrochlear crest;
type C, flattening with hypoplasia of the medial condyle;
and type D; trochlear flattening with hypoplasia of the
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Material and methods
A descriptive case series analysis was made. The inclusion
criteria were patients with PFI, defined by at least two episodes of complete patellofemoral dislocation, subjected
to MPFL reconstruction surgery and with a postoperative
follow-up period of at least one year. A total of 18 patients
meeting these criteria were consecutively recruited covering the period between June 2006 and June 2017.
All patients underwent a preoperative study consisting
of a physical examination with patellar displacement ma-
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with orthosis in extension during the first three weeks, together with a protocol for controlled
gain of joint range: first two
weeks up to 30° of flexion, third
and fourth week up to 60°, fifth
and sixth week up to 90°, and
allowing progression according to tolerance from the sixth
week.
Postoperative assessment
was made using the multiple
A
B
C
choice questionnaire on satisfaction and the Kujala scale(14).
We also collected data on the
immediate and late complications following surgery, as well
as on the appearance of new
dislocations. The data were collected on a retrospective basis
from the hospital case histories
and telephone interviews.
The data were analysed
comparing the functional outcomes and the recurrent luxaD
E
F
tion rate according to the type
Figure 1. Surgical technique: following standard evaluation arthroscopic surgery, two longituof TD involved. The patients
dinal incisions measuring about 3 cm are made over the superomedial margin of the patella
were grouped according to the
and over the medial epicondyle of the femur (A). Both beds are prepared: for the patella, the
grade of TD measured from the
subperiosteal bone of this region is exposed and two radiolucent biocompatible anchorings
plain radiographs and preopermeasuring 2.3 mm, each preloaded with a thread, are placed (Bioraptor®, Smith & Nephew),
ative CT scan.
spaced 1 cm apart. For the femoral bed, the Schöttle insertion point is identified and the femIn view of the few individuoral tunnel is drilled with a diameter of 6-7 mm, depending on the width of the plasty. The
als involved in the study, normal
identification of this point was made based on radiographic references(29). The plasty is affixed
distribution of the quantitative
to the patella, knotting its middle portion with the two sutures of the anchorings (B and C),
variables was not assumed, and
and the ends of the plasty are passed over a plane superficial to the joint capsule of the knee,
nonparametric statistical tests
between both skin incisions (D). The free ends of the plasty are joined and inserted within the
were used. The chi-squared
femoral tunnel, affixing them with a reabsorbable interference screw 1 mm larger than the
test was used to compare
qualitative variables, while the
drilled size of the femur (E). Fixation is made at 30° of flexion (F).
Kruskal-Wallis test was used
for comparison of quantitative
noeuvres (flipping, trapping, patellar tracking), posteroanvariables. The SPSS version 22.0 statistical package (IBM
terior and lateral radiographs and computed tomography
Corp., Armonk, NY, USA) was used throughout.
(CT) assessing the presence and magnitude of PFI, TD(9-11)
and the distance between the tibial tuberosity and the
trochlear groove (TT-TG)(12).
Results
The patients were treated using a reconstruction technique with tissue bank plasty (semitendinosus, rectus interAll patients underwent complete follow-up without losses
nus or long flexor of the big toe) according to the procedure
over time until discharge, and were adequately contacted
of Romero(13) (Figure 1). In those patients with a pathological
for the telephone interview. The mean follow-up period
TT-TG distance, a previous anteromedialisation osteotomy
was 6.5 years (range 1-12 years). The mean patient age at
of the tibial tuberosity was carried out, affixed with two
the time of surgery was 24.5 ± 7.6 years (range: 14-36). Most
screws. In no case was anything done to the trochlea.
of the patients (66%) were women.
In the postoperative period the patients followed a
Some degree of TD was recorded in 14 of the 18 pastandardized protocol of support according to tolerance,
tients. Anteromedialization osteotomy of the extensor
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very proximal to the anatomical point to save the physis.
The patient underwent second
surgery with allograft reconstruction of the MPFL, correcting the femoral insertion
and adding osteotomy of the
anterior tibial tuberosity (ATT)
(performed because this represented relapse with a TT-TG
distance at the upper limit of
normal), followed by sustained
symptoms improvement with
no further episodes. This paDejour C
Dejour D
tient presented a type B troch2
5
lea. The second patient, with
0
5
TD corresponding to type D,
was detected during the telephone interview, since he had
not consulted the centre again.
Five years after the operation,
the patient suffered another traumatic dislocation while
practicing sports, with sporadic episodes thereafter. The
patient rejected returning to the clinic, since he claimed
to be leading a normal life, with few problems due to
the instability episodes. No new surgery was therefore

Surgical manoeuvres according to degree of dysplasia
5

Cases

4
3
2
1
0

No
dysplasia

Dejour A

Dejour B

4
1

4
0

3
3

Isolated plasty
With associated distal osteotomy

Figure 2. Surgical manoeuvres applied.
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Kujala

Kujala

Kujala

Kujala

apparatus was added in 8 patients (45%) - the criterion
being a TT-TG distance of over 20 mm in the preoperative
CT study. Five of these patients corresponded to the group
of individuals with high grade TD (statistically significantly
association; p = 0.025) (Figure 2).
Final patient satisfaction
with the outcomes was good
or very good in 91% of the cas100
100
es, as assessed by the simple
multiple choice questionnaire.
95
95
The postoperative Kujala score
evidenced correct functional
90
90
evolution over time: median 94
(interquartile range [IQR] 88.585
85
100). No comparison versus the
p = 0.803
p = 0.746
preoperative values was made,
80
80
as these were not available.
C/D
B/D
0
A/B
0
A/C
Dejour
Dejour
A
B
On examining the functional outcomes according to
100
100
the grade of TD, no significant
differences were observed in
95
95
terms of the Kujala score (Figure 3) (p > 0.05 in all cases).
90
90
We identified two cases of
recurrent patellofemoral lux85
85
ation. The first correspondp = 0.845
p = 0.621
ed to a 14-year-old male with
80
80
failure of the technique and
B/C/D
B/D
0/A
0/A/C
early atraumatic relapse. The
Dejour
Dejour
C
D
patient presented open physes
at the time of surgery, with a
Figure 3. Statistical plots: comparative analysis of the functional outcomes measured by the Kujala
TT-TG distance of 18 mm. The
score according to the degree of dysplasia (TD): absence of TD versus types A and B, and versus
postoperative CT scan showed
types C and D (A); absence of TD versus types A and C, and versus types B and D (B); absence of TD
the femoral fixation point to be
and type A versus types B, C and D (C); absence of TD and types A and C versus types B and D (D).

Rev Esp Artrosc Cir Articul. 2021;28(2):71-7

C. Dauder Gallego et al.

contemplated. This case was considered to represent
genuine relapse, while the first case was regarded as an
error of the technique.
During the postoperative period, two patients experienced discomfort with the fixation material: one reported discomfort with the ATT screws and the other experienced discomfort due to staple reinforcement of plasty
fixation. Both patients remained asymptomatic after extraction surgery. There were no other postoperative complications.

Discussion
Many studies currently warrant the surgical management
of chronic PFI. Our study showed satisfactory outcomes
with the treatment of PFI in patients presenting different
grades of TD, combining techniques such as reconstruction of the MPFL and osteotomy of the tibial tuberosity,
when indicated.
Many current consensuses and algorithms postulate
"customized" management, where depending on the identified predisposing structural component, surgery seeks to
correct the causal element or elements(15,16). Trochleoplasty surgery comprises the manoeuvres needed to secure a
more anatomical trochlear groove, in a more lateral position, and alleviate the supratrochlear eminence that could
displace the patella outside its path in the first degrees of
patellar flexion, as evidenced by biomechanical studies(17).
Such surgery has demonstrated satisfactory outcomes in
terms of the control of PFI. However, the same authors
that defend this kind of surgery also admit an important
incidence of complications in centres with good experience and case volumes, and agree that the procedure is
technically demanding(18,19). In addition, the patella, which
tends to develop flat (mirroring the dysplastic trochlea) effectively improves its anatomical position(9), but it
has not been shown that improved joint congruence is
achieved with an iatrogenically more anatomical trochlea.
A number of issues remain to be solved, such as viability
of the cartilage over the long term after surgery, as well as
complications such as joint stiffness (2-46%), persistent
or increased postoperative pain (11-100%), or the need for
repeat surgery(20,21). On the other hand, an increasing number of studies confirm the efficacy and safety of MPFL reconstruction surgery(22,23), evidencing that the technique is
safe and reproducible and represents a first choice option
for dealing with this disease condition, with a low associated comorbidity rate.
Many studies warrant the use of both techniques;
however, the existing literature is of moderate quality,
and few authors have compared the outcomes of the
two procedures. In 2006, Schöttle(24) compared the recurrent luxation rate between two populations in which
only MPFL reconstruction surgery was performed. The
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luxation rate in the first group (no dysplasia or type A
dysplasia) was 0%, versus 8.3% in the group of patients
with high grade dysplasia (type B, C and D), In 2014, Hopper(25) found the recurrent luxation rate in knees with
high grade dysplasia (Dejour type C and D - 11% of the
study population) to reach 100% (7 out of 7 patients
after isolated MPFL reconstruction) versus 9.6% in the
group with mild dysplasia (Dejour type A and B). Some
of these patients required rescue trochleoplasty surgery,
with good outcomes. Such surgery was therefore recommended from the start in cases of high grade dysplasia.
One of the largest studies reporting outcomes of MPFL
reconstruction was published by Enderlein(22) (240 patients), with a TD rate of 70% in the studied population. The mentioned study did not report the recurrent
luxation rate according to grades of dysplasia after reconstruction of the MPFL, though an inversely proportional relationship was observed between the grade of
dysplasia and the Kujala score, with a general recurrent
luxation rate of 4.5% in the study population with a high
TD rate. In 2016, the German group of Balcarek(26) published a meta-analysis comparing the results of reconstruction of the MPFL alone versus trochleoplasty added
to realignment of the extensor apparatus, in the presence of low grade TD (Dejour type A) and high grade TD
(Dejour type B, C and D). The authors recorded similar
functional improvement, with a difference in recurrent
luxation rate of 2% and 7%, respectively, in both groups.
The study concluded that trochleoplasty is the best option for avoiding recurrent luxation. However, the study
design excluded studies of surgical reconstruction of
the MPFL together with distal realignment of the extensor apparatus - in contrast to our own study, where this
combination was indeed used - though it did analyse
trochleoplasty associated to other techniques. Recent
anatomical studies(6) have reported that the anatomical
factors that predispose to PFI show a certain tendency to
group together; it is therefore overly simplistic to compare the outcomes of trochleoplasty associated to other
surgical procedures versus isolated MPFL reconstruction
- a circumstance that appears to constitute a limitation
of conclusions of the mentioned meta-analysis.
In this study distal realignment osteotomy has been
associated to many of the cases of TD (with a statistically significant relationship). It could be pondered whether this association is responsible for the good outcomes
obtained. However, the previously mentioned anatomical
relationship(6), and the fact of surgical indication based on
individual anatomical factors, reinforce our opinion that
the outcomes are valid.
In our series a number of statistical analyses were
made, comparing different groupings of TD, since the literature is not clear in defining what types of TD are considered to be high grade. Some studies describe the latter as
corresponding to types B and D(16,20,27), due to the presence
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of the supratrochlear crest, while others define high grade
TD as corresponding to types C and D(25), or types B, C and
D(23,24,26). In our attempt to address these different positionings and to compare what those authors who defend
trochleoplasty regard as surgical and non-surgical types
of TD, we divided the dysplastic patients into different
comparator groups - no differences being found in terms
of functional outcome or the recurrence of luxation in any
of the analyses made.
On interpreting the relapses, the case of failure of the
technique in the patient with immature physes was not
taken to represent a genuine relapse, in view of the clear
associated human technical error - though the number of
patients requiring repeat surgery did increase. The case of
manifest relapse was indeed taken to represent relapse
- with an appearance rate of 5.5% in our series that is
similar to the data found in the literature(22,26).
With regard to the choice of type of graft for reconstruction plasty, a recent review has evidenced no superiority of any of the currently available materials(28), i.e.,
autograft, allograft and synthetic components, with respect to the rest. Due to the increase in surgery time, the
concomitant morbidity on removing the autograft and the
availability of allografts in our centre, we chose the latter
type of plasty in our series, with no associated complications (plasty rupture, deinsertion, infection, etc.).
Our functional and surgical outcomes in reconstruction of the MPFL associated to distal realignment of the
extensor apparatus (where indicated), even in the presence of high grade TD, are good and comparable to those
of the patients with mild dysplasia or no dysplasia. Therefore it may be considered that the presence of PFI in high
grade dysplasia can be initially treated with surgical techniques such as MPFL reconstruction and realignment of
the extensor apparatus. Based on these data, we believe
that the recommendation of "customized" surgery and
trochleoplasty as the technique of first choice in patients
with PFI and high grade TD could be relegated to a second
line of intervention for postsurgical relapses - this in fact
now becoming a widespread tendency.
With regard to the limitations of the present study,
mention must be made of the design and limited sample
size, which do not allow the drawing of firm conclusions.
In effect, the number of cases was small, and this - together with the retrospective study design - implied that the
conclusions lacked statistical power and were influenced
by possible biases associated to these conditions. Due to
the lack of preoperative values for comparison purposes, the validity of the postoperative functional outcomes
must be viewed with caution. Furthermore, techniques
(trochleoplasty) that have not been performed or analysed in the study have been discussed. In view of all the
above, it therefore would be advisable to carry out comparative studies with a broader statistical base in order to
draw definitive conclusions.
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Conclusions
Reconstruction of the MPFL, in combination with distal realignment of the extensor apparatus, in individuals with a
TT-TG distance of over 20 mm is a safe and effective technique for the management of lateral PFI. The presence of
TD does not appear to imply a poorer functional outcome
or a higher relapse rate.
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