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Abstract

Background Patellar instability is a common and disabling clinical condition. Treatment of acute primary patellar dis-
location aims to reduce the risk of recurrence or painful subluxation and improve function. However, the actual clini-
cal efficacy of any management modality following an acute dislocation has never been demonstrated in prospective
or retrospective studies, and the optimal way in which the various management modalities should be used is at best
unclear.

Methods A search was conducted in PubMed, Bireme and Embase databases. Inclusion criteria followed the
acronym PICOS, (P) subjects with patellar instability, (I) therapeutic interventions, (C) placebo or control or surgical
treatments, (O) rate of dislocations and function, and (S) clinical trials. The Medical Subject Headings (MeSH) terms
used were: ((“patellar instability”) OR (“patellar dislocation”)) AND ((physiotherapy) OR (rehabilitation) OR (“conservative
treatment”) OR (therapy) OR (therapeutic)). The risk of bias was analysed using the PeDRO scale.

Results Seven randomized controlled trials including 282 patients were considered. The quality of studies detailing
the results of conservative treatment was higher than that of surgical procedures, but all studies have relatively low
methodological quality. Four studies compared physiotherapeutic interventions with surgical procedures, and three
studies compared conservative intervention techniques.

Conclusion An unstructured lower limb physical therapy programme evidences similar outcomes to specific
exercises. Surgical management is associated with a lower rate of re-dislocation; however, whether surgery produces
greater functional outcomes than conservative management is still unclear. The use of a knee brace with a limited
range of motion, stretching and neuromuscular exercises are the most commonly recommended physiotherapy
methodologies.
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Introduction

Patients with patellofemoral instability exhibit abnormal
patellar tracking over the femoral trochlea during motion
[1, 2] and report discomfort during prolonged knee flex-
ion or during sports activities [3-5]. Several risk factors
predispose to patellofemoral instability, including patella
alta, trochlear dysplasia, muscle imbalance, increased
distance between the tibial tubercle (TT) and trochlear
groove (TG), valgus, and femoral deformity, especially
anteversion [6-9]. Patellar dislocation accounts for 2—-3%
of all knee injuries [10]. The incidence of patellar dislo-
cation is between 2 and 77 per 100,000 people per year
[11-14]. Furthermore, 61% of primary dislocations occur
during sports activities and are mostly seen in teenagers
and young adults [15, 16].

The management of patellar dislocation is controver-
sial [17-19]. Following an acute episode of patellar dis-
location, in patients without osteochondral damage or
intraarticular loose bodies, conservative management
could be undertaken [20]. Conservative management
should provide rapid functional recovery and minimize
the evolution to recurrent patellar dislocation [21-23].
The current literature emphasizes isometric quadriceps
strengthening, specific strengthening of the vastus medi-
alis obliquus, and progression to more dynamic exercises
involving the core and gluteal muscles [23-25]. How-
ever, international consensus or guidelines on conserva-
tive management are lacking, and high-quality evidence
is required [26]. Recent guidelines on first-time patellar
dislocation cite that, despite the lack of rigorous clini-
cal evidence, many reviews report opinions and recom-
mendations derive from the expertise and experience
of the authors [27]. This systematic review assessed the
efficacy of conservative interventions for patients with
patellar instability. This study investigates the outcomes
of conservative and surgical management in adults with
patellofemoral instability. The efficacy of conserva-
tive management in adults with patellofemoral insta-
bility is still controversial. About one-third of patients
treated conservatively have activity limitations 6 months
to 3 years following the patellar dislocation, even in the
absence of re-dislocation. Surgical treatment is associ-
ated with a low rate of recidivism and good outcomes and
levels of sport participation. However, whether surgery is
associated with better outcomes than conservative man-
agement remains unclear.

Methods

A systematic literature review was conducted according
to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement [28, 29] and
registered in PROSPERO (ID CRD42022370928).
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Search strategy and database

The literature search was performed by two authors
(GWF and DFO) independently. The search keywords
were determined through the acronym PICOS:

+ P (population): adult patients (>18 years old) with
patellar instability

+ I (intervention): conservative management

+ C (comparator): placebo, control, surgical manage-
ment

+ O (outcomes): joint function, failures

+ S (studies): Randomized controlled trials (RCTs) level
I of evidence

The databases used were PubMed, Bireme, and Embase;
the search took place on May 2023. The Medical Sub-
ject Headings (MeSH) terms in English used were:
((“patellar instability”) OR (“patellar dislocation”)) AND
((physiotherapy) OR (rehabilitation) OR (“conservative
treatment”) OR (therapy) OR (therapeutic)).

Eligibility

All the clinical studies investigating the outcome of con-
servative management of patellofemoral instability, such
as physiotherapy treatment, rehabilitation, exercise, and
immobilization, were included. The eligibility of study
participants for each study was confirmed if they had a
reported history of patellar dislocation, either primary
or recurrent. Only RCT level I of evidence, according
to the Oxford Centre of Evidence Based Medicine [30],
were eligible. Studies that reported quantitative data
joint function and the rate of failures were eligible. Arti-
cles in English, Spanish, Italian, and Portuguese were
considered.

Comments, reviews, case reports, editorials, letters to
the editor, and technical notes were not eligible. Studies
missing quantitative data under the outcomes of inter-
est were excluded. Two authors extracted data indepen-
dently using Rayaan® Free Trial [31], and discrepancies
were resolved by a third one (**).

Assessment of methodological quality

The methodological quality assessment was conducted by
two reviewers (GWF and APSR), using the PeDRO Scale
[32]. Discrepancies were resolved by a third reviewer (**).
This scale is a tool developed to measure the methodo-
logical quality of studies of physiotherapy interventions.
It consists of 10 items plus selection criteria: (1) randomi-
zation of the sample; (2) concealed allocation; (3) initial
comparability between groups; (4) all subjects blinded;
(5) all therapists who administer therapy blinded; (6)
all evaluators measuring key outcomes blinded; (7)
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Fig. 1 PRISMA flowchart of search in the literature

adequacy of follow-up; (8) statistical analysis with inten-
tion to treat; (9) statistical comparison of results between
groups; and (10) existence of specific measures and vari-
ability for at least one key result. These items are dichoto-
mous, and each question is scored as 1 or 0 [32, 33]. The
PeDRO Scale has been widely used in previous system-
atic reviews [34-37].

Results

Selection of studies

The literature search resulted in 612 articles: 130 in
Bireme, 178 in Embase, and 304 in PubMed. After
removing duplicates, 291 remained for consideration.
After reading the titles, 40 abstracts remained. After
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this screening, 27 articles were excluded because they
were observational studies (#=21) or congress summa-
ries (n=1); therefore, 13 complete articles were selected
for the reading stage. In the last stage, 6 articles were
excluded since they were feasibility studies (#=5) and
function or instability was not a primary outcome (n=1).
Finally, seven articles were included in the present inves-
tigation (Fig. 1).

Methodological quality

No study performed participants blinding, negatively
impacting the final result. High between studies variabil-
ity in the PeDRO scale was evidenced, with values rang-
ing from seven to three points. Concluding, the average



Flores et al. Journal of Orthopaedic Surgery and Research (2023) 18:393 Page 4 of 10
Table 1 Analysis of the methodological quality of the selected studies—PeDRO (n=7)

References 1 2 3 4 5 6 7 8 9 10 11 Total
Camanho et al. [38] Yes Yes Yes No No No No No No Yes No 3
Bitar et al. [39] Yes Yes No No No No No Yes No Yes Yes 4
Smith et al. [40] Yes Yes Yes Yes No No Yes No Yes Yes Yes 7
Rood et al. [21] Yes Yes No No No No Yes Yes No Yes Yes 5
Straume-Nasheim et al. [41] Yes Yes Yes Yes No No No No No Yes Yes 5
Honkonen et al. [42] Yes Yes No Yes No No No No No Yes Yes 4
Petri et al. [20] Yes Yes No Yes No No No Yes Yes Yes No 5

1. Eligibility criteria have been specified
2. Subjects were randomly assigned to groups
3.The distribution of subjects was blind

4. Initially, the groups were similar with regard to the most important prognostic indicators

5. All subjects participated blindly in the study
6. All physiotherapists who administered the therapy did so blindly
7. All evaluators who measured at least one key outcome did so blindly

8. Measurements of at least one key outcome were obtained in more than 85% of subjects initially assigned to groups

9. All subjects from whom outcome measurements were presented received the treatment or control condition as per the distribution or, when this was not the case,

data analysis was performed for at least one of the key outcomes by “intent to treat”

10. The results of inter-group statistical comparisons were described for at least one key outcome

11.The study has both precision measures and variability measures for at least one key outcome

score of the PeDRO scale was 4.1 points, demonstrating
the low quality of the methodology (Table 1).

Characteristics of the studies and participants

Data from 282 patients were retrieved (Table 2). Four
studies compared physiotherapeutic interventions with
surgical procedures [20, 38, 39, 41], and three studies
compared conservative intervention techniques [21, 40,
42].

Conservative intervention
All studies suggested the use of braces (with total or
partial immobilization) for the initial period of the first
3 weeks. Concerning weight bearing, one RCT recom-
mended progressive weight according to pain [42], and
another investigation recommended 15 kg partial weight
bearing for the first 3 weeks [20]. The conservative inter-
ventions implemented were: strengthening the quadri-
ceps, in particular the vastus medialis muscle [38, 40, 41]
and hamstring [38, 41], closed kinetic chain exercises [39,
42]; increasing proprioception and balance [39, 41].

Smith et al. [40] observed a statistical difference in the
Lysholm knee score and Tegner Level of Activity score
between general quadriceps and VM exercise groups at
12 months; however, there was no statistically or clini-
cally significant difference for these measures during the
first 12 months post-commencement of rehabilitation
following patellar dislocation.

Honkonen et al. [42], in addition to quadriceps mus-
cle strengthening exercises, closed kinetic chain lower

limb, and full weight bearing as tolerated by pain for
both groups, compared the efficacy of a patella-stabi-
lizing, motion-restricting knee brace versus a neoprene
non-hinged knee brace for the treatment of first-time
traumatic patellar dislocation. Knee immobilization
was associated with quadriceps muscle atrophy, more
restricted knee ROM, and worse functional outcomes in
the first 6 months after the injury. In another study, cylin-
der cast immobilization was compared to taping in terms
of intensive training of isometric and isotonic exercises
to strengthen quadriceps muscles. Both groups were
allowed the full weight-bearing [21]. After 12 weeks and
5 years, the Lysholm Knee Scoring Scale was significantly
better in the taping group.

Conservative and surgical treatment

Four RCTs compared conservative versus surgical man-
agement [20, 38, 39, 41]. Surgical management included
reconstruction of the medial patellofemoral ligament
(MPFL-R) [38, 39, 41], femoral re-insertion [38] and
“repair the tear” [20]. Surgical management evidenced
greater functional results and a lower rate of recurrence
of dislocations [38, 39]. Camanho et al. [38] reported a
higher number of recurrent dislocations (8 patients) in
the conservative treatment group compared to the sur-
gical treatment group, which did not experience any
relapses. In addition, the surgical management group
obtained a better mean score on the Kujala test (92) than
the conservative treatment group. Bitar et al. [39] showed
that the surgical group presented a higher percentage
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of “good/excellent” results (71.43%) on the Kujala score
when compared with the non-operative group (25.0%;
p=0.003). The non-operative group presented a large
number of recurrences and subluxations (7 patients;
35% of cases), whereas no recurrences or subluxations
occurred in the surgical group.

One study showed no differences in function between
treatments, but more dislocations in patients man-
aged non-operatively [41]. Straume-Neesheim et al. [41]
showed persistent patellar instability at 12 months in 13
(41.9%) controls, versus 2 (6.7%) in the surgical group
(RR 6.3 (95% CI 1.5-25.5). The patients with persistent
instability at 12 months did not score significantly lower
on any of the PROMs compared to their stable peers,
regardless of the study group.

One study showed no differences in function and
dislocation rate between treatments [20]. Petri et al.
[20] showed a mean Kujala score of the conservative vs
operative treatment group of 78.6 vs 80.3 after 6 months
(p=0.8), 79.9 vs 88.9 after 12 months (p=0.2), and 81.3
vs 87.5 after 24 months (p=0.3). The re-dislocation rate
after 24 months was 37.5% in the conservative group and
16.7% in the operative group (p=0.4).

Discussion

According to the main findings of the present systematic
review of level I evidence, surgical management is associated
with a lower rate of re-dislocation; however, whether surgery
promotes greater functional outcomes than conservative
management is still unclear. The use of a knee brace with
a limited range of motion, stretching and neuromuscular
exercises are the most commonly recommended method-
ologies of physiotherapy. In cases of primary patellar disloca-
tion associated with large displaced osteochondral fractures
(>5 mm) or chondral shear fragments and/or complete
VMO avulsion of the patellar insertion site, surgery is indi-
cated [43]. However, the management of the patients who
experienced traumatic patellar dislocation with no evidence
of osteochondral injuries or intraarticular loose bodies is still
controversial [17, 44, 45].

Straume-Neesheim et al. [41] compared MPFL-R sur-
gery with active rehabilitation in patients with recurrent
patellofemoral instability. Patients with recurrent patel-
lar dislocations have a six times greater risk of persistent
patellar instability if treated with active rehabilitation
alone, compared to active rehabilitation combined with
MPEFL-R, even in the absence of significant anatomical
risk factors.

Data from the included studies suggest that the rate
of recurrence might not be directly associated with
joint function [41]. Long-term subjective and functional
results of conservatively managed patients following
patellar dislocation are for the most part satisfactory
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[46]. Lampros et al. [47] report that studies with objec-
tive measures combined with psychological readiness
and a comprehensive understanding of the individual’s
specific tasks should be considered when assessing the
ability to safely and successfully return to sport and, to
a lesser extent, to daily life. Therefore, the level of func-
tional demand is discussed to reflect on rehabilitation
when working with non-operative and operative manage-
ment of patellar instability.

The present study compared investigations in which
the only therapeutic interventions were exercises.
Smith et al. [40] compared the functional result of mus-
cle strengthening of the vastus medialis obliquus with
a general strengthening of the quadriceps muscle. The
statistical difference in the Lysholm knee score and in
the Tegner score between the groups at 12 months of
intervention was not clinically relevant: isolated muscle
training provided the same result as what obtained exer-
cising the whole quadriceps. Although strengthening the
quadriceps muscle and vastus medialis obliquus is the
primary and main treatment advocated by many authors,
the production of force in the knee extensors, hip abduc-
tors and hip extensor musculature is also an important
target for rehabilitation [48], in addition to soft tissue
flexibility [49]. Rood et al. [21] compared function using
the Lysholm knee score and the rate of dislocation by
performing two types of conservative intervention: tap-
ing and immobilization. They evaluated the outcomes of
this regimen at 6 and 12 weeks, 1 year and 5 years. Taping
resulted in higher values in terms of knee function com-
pared to plaster immobilization, both in the short- and
medium-term, with no difference in re-dislocation rate.
Also, taping produced less muscular hypotrophy. Con-
trolled mobilizations can be performed in the post-injury
period to avoid loss of mobility and, in the future, mus-
cle atrophy. Most of the surgeons recommend weight-
bearing to tolerance and a knee brace during the first
four weeks, with a range of motion from full extension
to 30° of flexion during the first 15 days and up to 60° of
flexion for an additional 15 days [50]. This study was cor-
roborated by the use of a stabilizing and restrictive brace
for 4 weeks after traumatic patellar dislocation for the
first time, not resulting in a reduction in re-dislocations
compared to the use of a brace without neoprene. Knee
immobilization was associated with quadriceps muscle
atrophy, more restricted knee ROM and worse functional
outcomes in the first 6 months after injury [42]. In sum-
mary, although some studies have already addressed this
issue, there is still no consensus on the ideal conserva-
tive treatment for primary patellar dislocation. Exercises
to strengthen the quadriceps (including vastus medialis)
and hip muscles; gain/maintenance of knee flexibility
(hamstring stretching); use of braces with controlled free
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motion seem to be equivalent [38]. Surgical intervention
is an appropriate option if patients continue to experi-
ence recurrent patellar dislocations and remain symp-
tomatic, and conservative treatment options have been
exhausted [51].

Some points are important to consider in this systematic
review. The different methods used between the studies and
the lack of randomised controlled trials represent impor-
tant limitations of the present study. The criteria to diagnose
instability and dislocation were not always clear in all stud-
ies, with different criteria used. Consequently, the different
treatments used, whether surgical or conservative, influence
the non-standardization of results and their heterogeneity.
This also contributed to the fact that it was not possible to
perform a meta-analysis. Follow-up studies may be more
reliable for assessing instability and function. Postoperative
rehabilitation was not the objective of our study and would
need to be better described, as it is also part of the success
of surgical treatment. Studies with better methodological
controls and larger samples are important for greater study
validity.

Conservative interventions were often biased, lacking in
description or not reporting exactly the type, duration and
structure of the physical sessions, which limit translation into
the clinical practice. Further high-quality investigations are
strongly required to establish the proper indications and effi-
cacy of a structured rehabilitation program.

Conclusion

Conservative treatment resulted in higher rates of recur-
rence of patellar dislocation compared to surgery. When
comparing conservative treatments, the exercises were
not well described, but exercises for the entire lower limb
have effects similar to those concentrating on specific
muscles, and the use of braces with controlled motion in
the post-injury period is better than immobilization. For
future interventions, it is important to consider conserv-
ative management before surgical treatment, when cur-
rent active rehabilitation programs should be the basis of
physical therapy intervention. However, it is essential to
assess the level of functional demand of patients to tailor
the treatment most appropriate to them.
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