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Objective To evaluate major complications after a minimum of 5 years of follow-up
after acute or recurrent patellar dislocation treated with medial patellofemoral
ligament (MPFL) reconstruction with the medial third of the patellar tendon, with or
without associated medialization of the tibial anterior tuberosity (TAT).

Methods A total of 50 patients were included, with a minimum follow-up of 5 years.
The patients were evaluated regarding complications such as joint stiffness, recurrence
of patellar dislocation, subjective instability reported by patients, and inability to
return to the previous level of physical activity.

Results The mean follow-up was of 8.9 +2.6 years, with a minimum of 6 and
maximum of 15 years; 64% of the patients were women, with a mean age of
27 +11.2 years old; 24% were submitted to TAT osteotomy for simultaneous medial-
ization; and 46% were acute cases. Only 9 poor results (18%) were found, all resulting

* The present study was developed at the Institute of Orthopedics
and Traumatology of the Hospital das Clinicas, Faculdade de
Medicina da Universidade de S3o Paulo, Sdo Paulo, SP, Brazil.

received DOI https:/[doi.org/ © 2021. Sociedade Brasileira de Ortopedia e Traumatologia. All
May 25, 2020 10.1055/s-0041-1729570. rights reserved.

accepted ISSN 0102-3616. This is an open access article published by Thieme under the terms of the
November 3, 2020 Creative Commons Attribution-NonDerivative-NonCommercial-License,
published online permitting copying and reproduction so long as the original work is given
December 13, 2021 appropriate credit. Contents may not be used for commercial purposes, or

adapted, remixed, transformed or built upon. (https://creativecommons.org/
licenses/by-nc-nd/4.0/)

Thieme Revinter Publicagbes Ltda., Rua do Matoso 170, Rio de
Janeiro, R], CEP 20270-135, Brazil


https://orcid.org/0000-0001-8656-5552
https://orcid.org/0000-0002-1715-4343
https://orcid.org/0000-0002-1939-5546
mailto:r.gobbi@hc.fm.usp.br
https://doi.org/10.1055/s-0041-1729570
https://doi.org/10.1055/s-0041-1729570

Resumo

Palavras-chave

= joelho

luxacdo patelar
instabilidade
articular
ligamentos
recidiva

\

Y

A\l

\

Introduction
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from recurrence of dislocation (12%) and complaint of subjective instability (6%) at
between 36 and 60 months of follow-up. No other complications occurred. Among the
poor results, five occurred in cases of acute dislocation, and four in recurrent cases, and
only one had undergone TAT osteotomy.

Conclusion Reconstruction of the MPFL with the medial third of the patellar tendon,
associated or not with TAT medialization osteotomy, is an alternative in the treatment
of acute or chronic patellar instability, with a failure rate of only 18%in at least 5 years of
follow-up. In addition, it is safe treatment, that does not present other complications.

Objetivo Avaliar complicagdes maiores ap6s um minimo de 5 anos de acompanha-
mento ap6s luxacdo aguda ou recidivante da patela tratada com reconstrucao do
ligamento femoropatelar medial (LFPM) com terco medial do tendao patelar, com ou
sem medializacao da tuberosidade anterior da tibia (TAT) associada.

Métodos Um total de 50 pacientes foram incluidos, com acompanhamento minimo
de 5 anos. Os pacientes foram avaliados em relacdo a ocorréncia de complicagdes como
rigidez articular, recidiva de luxacao patelar ou instabilidade subjetiva relatada pelos
pacientes, e incapacidade de retorno ao nivel prévio de atividades fisicas.
Resultados O acompanhamento médio foi de 8,9 4+2,6 anos, com minimo de 6 e
maximo de 15 anos; 64% dos pacientes eram mulheres, com média de idade de
27 £11,2 anos; 24% dos pacientes foram submetidos a osteotomia da TAT para
medializacdo concomitantemente; e 46% eram casos agudos. Foram constatados
apenas 9 maus resultados (18%), todos decorrentes de recidiva da luxacdo (12%) e de
queixa de instabilidade subjetiva (6%), ocorridos entre 36 e 60 meses de acompa-
nhamento. Nao ocorreram outras complicacdes. Dentre os maus resultados, cinco
ocorreram em casos de luxa¢do aguda, e quatro em casos recidivantes, e apenas um
havia sido submetido a osteotomia da TAT.

Conclusao Areconstru¢do do LFPM com terco medial do tend3o patelar, associada ou ndo
a osteotomia de medializacao da TAT, é uma alternativa no tratamento da instabilidade
patelar aguda ou cronica, com falha de apenas 18% em acompanhamento minimo de 5
anos. Além disso, é um tratamento seguro, sem apresentar outras complicagdes.

Our group recognized and studied the MPFL,” and initially
started to repair it in acute and in some chronic cases.>Due to

Patellofemoral instability is a very challenging complaint in
clinical practice. However, its major manifestations, acute and
recurrent patellofemoral dislocation, are uncommon. Acute
dislocation occurs in only between 2 and 3% of knee traumas,
and failure of its recognition is one of the most frequent causes
of diagnostic error in cases of acute knee injuries.!

Acute cases of patellofemoral dislocation traditionally
received conservative treatment until the acquirement of
knowledge of the medial patellofemoral ligament (MPFL),
which culminated in an important change in treatment
principles. Several authors suggest repair or reconstruction
of this ligament in acute cases, avoiding recurrences of first-
time dislocation that reach > 50%.%

Predisposing factors have always been highly valued,
especially in chronic cases, and the so-called "a la carte
menu" dominated the therapeutic line. Today, after the
knowledge and broad assimilation of the MPFL since the
beginning of the 2000s, the reconstruction of the MPFL has
assumed a fundamental role in the treatment of patellar
instability cases.®

some repair failures, we began to reconstruct it in acute and
chronic cases. That study culminated in the development of
the technique using the medial third of the patellar tendon as
a graft,® and its validation in acute cases compared with
conservative treatment without any case of dislocation
recurrence at 38 months of follow-up.>®

The present study aims to describe major complications
and late recurrences after a minimum of 5 years of follow-up
in patients who, after acute or recurrent dislocation of the
patella, had the MPFL reconstructed with the medial third of
the patellar tendon, with or without associated medializa-
tion of the tibial anterior tuberosity (TAT).

Methods

We included patients treated by the authors between 2005
and 2015 who presented with patellofemoral instability and
were submitted to surgery to reconstruct the MPFL with a
graft of the medial third of the patellar tendon, and with at
least 5 years of follow-up. All patients followed the
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Fig. 1 Axial computed tomography slicing with 20 mm anterior tuberosity
distance from the tibia to the trochlear groove measurement.

institutional rehabilitation protocol performed by the same
team. The diagnosis of patellar instability was confirmed
after history and suggestive clinical examination performed
by a physician experienced in knee surgery, and by compati-
ble imaging (radiography and magnetic resonance imaging
[MRI]).

Dislocation was classified in the present study as acute
when treated in the first 90 days of traumatic first-time
dislocation, and chronic after this period or when it was
recurrent (> 2 episodes of complete patellar dislocation).

All patients, prior to surgery, were evaluated by radiogra-
phy and computed tomography (CT) according to Dejour’s
precepts,'%'" and also by MRI according to the experience of
our group.'?'® Patellar height, trochlear dysplasia, anatom-
ical axis alignment, anterior tuberosity distance from the
tibia to the trochlear groove (TAGT) and chondral lesions
were evaluated. Only patients who did not have indication
for patella lowering (Caton-Deschamps index >1.3),

Camanho et al.

trochleoplasty (type B and D trochlear dysplasia with bump
>5mm), surgical treatment of chondral injury or corrective
axis osteotomies were included. As a procedure associated
with the reconstruction of the MPFL, it was accepted only the
inclusion of medialization of the TAT by Elmslie-Trillat'®
surgery in cases of TAGT > 20 mm (~Figure 1).

For the reconstruction of the MPFL, a 0.5 cm medial part
of the patellar tendon was used, with tibial disinsertion and
maintaining insertion in the patella, with subperiosteal
detachment up to the proximal third of the patella in the
anatomical position of the ligament.®1” The prepared graft
is then fixed to the medial femoral condyle, at a point
proximal and posterior to the medial epicondyle, between
this and the tubercle of the adductors,'>'® as shown
in =~Figure 2.

For patients with indication of the Elmslie-Trillat apud
Gomes et al. technique,'® the medialization of the TAT was
enough to correct the TAGT for a value between 10 and
15 mm, and fixation with spongy screw. With the knee at 90°
flexion, it was checked whether the patella was centered on
the condyles and if the TAT was aligned with the trochlear
groove to define the final position of the correction. The
reconstruction of the MPFL followed the same steps de-
scribed above ~Figure 3.

The patients were instructed to use an immobilizer for
1 week and crutches for 15 days after the procedure. Physical
therapy began in the 1% postoperative days and lasted for 2 to
3 months. The goal was total gain of movement and recovery
of muscle strength.

The minimum follow-up was of 5 years. The occurrence of
complications was determined in the last patient consulta-
tion, which defines the final follow-up time.

The patients were divided into two groups at the authors’
discretion, according to the presence of the following major
complications:

- Good result: return to the same level of physical activity
prior to dislocation and absence of new dislocations or
complaint of subjective instability;

Fig. 2 A: Preparation of 0.5 cm medial of the patellar tendon until the transition between the proximal third and the middle of the patella. B:
Fixation of the graft between the medial epicondyle and the tubercle of the adductors.
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evaluated. Among the 23 patients with acute episodes, 15
(70%) had at least one predisposing factor. Patella alta (Caton-
Deschamps between 1.2 and 1.3) was the most frequent, and
was present in 8 patients. Among the 27 chronic cases, only 2
did not have a predisposing factor. The patella alta was the
most frequent predisposing factor, and it was present in 13
patients. We did not have any patients with a valgus > 15°.

Regarding the medialization of the TAT, distal realign-
ment was performed in 5 (21.7%) acute cases and in 7 (26%)
chronic cases.

The overall sample presented 41 good results (82%) and 9
poor results (18%). Young patients (< 30 years old) had 78% of
the poor results, with 3 cases of poor results in patients < 20
years old (16.7% of the age group), 4 between 20 and 30 years
old (28.6% of the age group), and only 2 in patients > 30 years
old (11% of the age group).

Regarding the time of surgery, 5 (55%) of the poor results
were in patients with acute dislocation (21.7% of these),
against 4 (45%) chronic cases (14.8% of these).

The main criterion of poor outcome was the occurrence of
a new episode of dislocation (6 of the 9 cases; 67%), all
occurring between the 3™ and 5™ year of follow-up. Of these,
3 patients presented with acute cases, which is equivalent to
50% of the recurrences of instability in the sample. The other
three cases with poor results consisted of complaints of
subjective instability, without manifestation of complete
dislocation. Among the 12 patients submitted to distal
realignment, only 1 chronic case (8% of them) presented
poor results due to a new dislocation. There was no case of
stiffness or of inability to return to previous activities other
than recurrence of instability.

The data are summarized in =Table 1, and cases are
separated into good and poor results in =Table 2.

Fig. 3 Tibial anterior tuberosity medialization fixed with a spongy
screw (according to the Elmslie-Trillat technique).

= Poor result: inability to return to previous levels of
physical activity, joint limitation (stiffness if loss >10°
in knee range of motion), occurrence of new episodes of
dislocation (recurrence) or subjective symptomatic insta- ~ Table 1 Summary of the series
bility reported by the patient.

GENDER Male 18 (36%)
Results Female 32 (64%)
Fifty patients were included. From these, 23 (46%) were acute SIDE Right 26 (52%)
cases and 27 (54%) were chronic. Females were the most Left 24 (48%)
frequently affected, comprising 32 (64%) patients, with the AGE 27 +£11.2 years old
right side being affected in 26 (52%) patients. min-max 14-58 years old
Most patients were < 30 years old, with a mean age of 27 FOLLOW UP 8.9+ 2.6 years
years +11.2 years old, minimum of 14 and maximum of min-max 6-15 years
58 years old, and with the following distribution: ATT OSTEOTOMY 12 (24%)
- <20 years old:18 cases (36%); INSTABILITY TYPE | Acute 3 (46%)
- from 20 to 30 years old: 14 cases (28%); Chronic 7 (54%)
- from 30 to 40 years old: 13 cases (26%);
- over 40 years old: 5 cases (10%). RESULT Good 41 (82%)
) ) Poor 9 (18%)
In relation to follow-up time: POOR RESULT Relapse | 6 (67% of the poor,
- between 5 and 10 years: 34 cases (68%); REASON 12% of the total)
- >10 years: 16 cases (32%). Subjective | 3 (33% of the poor,
instability | 6% of the total)

Predisposing factors (patella alta, dysplasic trochlea,
patellar lateral inclination and valgus axis in vain) were  Abbreviation: ATT, anterior tibial tuberosity.
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Table 2 Data separated by good and poor results
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Good result (n=41) Poor result (n=9)

GENDER Male 14 (34%) 4 (44%)

Female | 27 (66%) 5 (56%)
SIDE Right 22 (54%) 4 (44%)

Left 19 (46%) 5 (56%)
AGE (years old) 27.2+11.3 26.1+11.1
MONITORING (years) 8.8+2.5 8.9+3
ATT OSTEOTOMY (n=12) 11 (92% of osteotomies) | 1 (8% of osteotomies)
INSTABILITY TYPE Acute 18 (44%) 5 (56%)

Chronic | 23 (56%) 4 (44%)
POOR RESULT REASON New dislocation: 6 (67%); Subjective instability: 3 (33%)

Abbreviation: ATT, anterior tibial tuberosity.

Discussion

The main importance of the present study is to describe the
complications of acute and chronic patients with patellofe-
moral dislocation, treated by reconstruction of the MPFL
with the medial third of the patellar tendon, after a minimum
of 5 years of follow-up.

The discussion regarding the surgical or conservative
indication for acute patellar dislocation was extensive in
previous studies of the group, in which we demonstrated
percentages of failure > between 35 and 50% in up to 2 years
in patients who had their dislocations treated conservative-
ly.2> Similarly, Maenpii et al.2% show percentages > 50% of
dislocation recurrence in 100 patients treated conservatively
after a mean of 13 years of follow-up, a much higher rate than
the surgical failures that occurred in the present series (18%),
with an average follow-up of 9 years.

Predisposing factors are very prevalent in patients with
patellar instability.'® From the 23 patients with acute symp-
toms, 15 had predisposing factors, 8 of which were cases of
patella alta. From the 27 chronic cases, 25 had some predis-
posing factor, 13 with a patella alta. No cases of distalization
were included, and none of the patients had a Caton-
Deschamps index > 1.3.

Distal realignment in 12 patients did not bring any
adverse problems. A slightly higher percentage of chronic
cases underwent distal realignment. We believe that this fact
was expected, since cases that develop recurrent/chronic
instability tend to have a more dysplastic anatomical
profile.'®

The distribution regarding gender, side and age was
similar to the samples previously studied by the group, being
representative of the population with patellar instability.

The results found reaffirm our practice of indicating the
reconstruction of the MPFL, associated or not with distal
realignment, as effective in the treatment of patellar dislo-
cation, whether acute or recurrent. The results of the recon-
struction of the MPFL in the treatment of acute dislocations
with the described technique have already been published by
our group, with absence of episodes of dislocation after
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38 months of follow-up. Similar findings are found in
several studies of acute dislocations, already included in
meta-analyses.” The occurrence of recurrence of instability
after this period (all of our cases occurred after 36 months),
draws attention to the fact that the result of the treatment of
patellar instability should be evaluated in the long term,
because patients present varying degrees of dysplasia, often
borderline without indication of correction, but maintain a
higher risk of instability than the normal population. In this
sense, patients with patellar instability deserve attention for
a much longer period than a patient undergoing anterior
cruciate ligament reconstruction, for example.

Regarding the treatment of chronic/recurrent instabil-
ities, few comparative studies are found, and most of the
data come from case series. Vavalle et al.?' published 16 cases
of MPFL reconstruction with good results after 38 months of
follow-up in patients with chronic patellofemoral disloca-
tion. The authors used the quadricipital tendon as a graft for
reconstruction. There were no cases of new dislocations in
the reported series.?’ Slenker et al.?? studied 35 patients
with chronic patellofemoral instability with episodes of
dislocation, treated by repair of the MPFL, made with allo-
graft in 23 cases and with flexor tendons tendon in 12 cases.
They obtained good results after a mean follow-up of
21 months, with improvement of the Kujala index from 49
preoperatively to 89.5 in the postoperative period.?? A recent
systematic review included only five studies of recurrent
instability, concluding only that the reconstruction of the
MPFL presents higher clinical scores in relation to medial
plication surgery.?

We did not perform a numerical evaluation of functional
scores of the results, using quantitative methods, such as the
study by Kujala et al.>* This evaluation has already been
published in other studies, in comparison with surgical and
conservative treatment methods; the results were much
better in patients who underwent surgical treatment for
repair or MPFL reconstruction. Our previous studies showed
a Kujala mean of 89 points after 3 years of follow-up, which is
very similar to the rest of the literature and other techniques
and grafts.>® The functionality of the patients remained in
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the following years, except in those who suffered recurrence
of instability. We should highlight that patients with recur-
rent patellofemoral instability, in general, are not dedicated
to high-level sports practice due to the limitation caused by
the disease, therefore the operations returned these patients
to their activity prior to the dislocations, but without insta-
bility, in most cases. The objective here is to describe, in a
longer follow-up time, the occurrence of important failures
such as recurrence of dislocation. The need for long-term
follow-up is evident due to the occurrence of relapses
occurring later.

Another limitation of the present study is that it does not
evaluate the evolution of patellofemoral joint degeneration.
Long-term studies are needed to verify the occurrence of
osteoarthritis in these patients, defining the risk of each
corrective procedure and each uncorrected anatomical al-
teration evolving to degeneration.

Conclusion

Reconstruction of the MPFL with the medial third of the
patellar tendon, associated or not with ATT medialization
osteotomy, is an alternative in the treatment of acute or
chronic patellar instability, with a failure rate of only 18% in
atleast 5 years of follow-up. In addition, it is a safe treatment,
which does not present other complications.
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