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Abstract

Purpose While a significant research has gone into identi-
fying patients at highest risk of recurrence following primary
patellar dislocation, there has been little work exploring the
outcomes of patients who do not have a recurrent patellar
dislocation. We hypothesize that patients without recurrent
dislocation episodes will exhibit significantly higher KOOSs
than those who suffer recurrent dislocations, but lower scores
than published age-matched normative data.

Methods A retrospective review of patients with nonopera-
tively treated primary lateral patellar dislocations was carried
out, and patients were contacted at a mean of 3.4 years (range
1.3-5.5 years) post-injury. Information regarding subsequent
treatment and recurrent dislocations along with patient-
reported outcome scores and activity level was collected.
Results One hundred and eleven patients (29.8 %) of
373 eligible patients agreed to study participation, seven
of whom were excluded because they underwent sub-
sequent patellar stabilization surgery on the index knee.
Seventy-six patients (73.1 %) reported no further dislo-
cation events, and the mean KOOS subscales at follow-
up were: symptoms—=80.2 + 18.8, pain—81.8 + 16.2,
ADL—88.7 + 15.9, sport/recreation—72.1 £+ 24.4, and
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QOL—63.9 £ 23.8 at a mean follow-up of 3.3 years (range
1.3-5.5 years). No significant differences in any of the
KOOS subscales were noted between these patients and
the group that reported recurrent patellar dislocations. Only
26.4 % of the patients without further dislocations reported
they were able to return to desired sport activities without
limitations following their dislocation.

Conclusion Patients who do not report recurrent patel-
lar dislocations following nonoperative treatment of pri-
mary patellar dislocations are in many cases limited by this
injury 3 years following the initial dislocation event.

Level of evidence Retrospective cohort study, Level III.

Keywords Patellar instability - Nonoperative - Patient-
reported outcomes

Introduction

Lateral patellar dislocations are debilitating injuries that fre-
quently affect young, active patients. In spite of the relatively
high incidence of this condition, there remains a significant
controversy regarding the ideal treatment protocol [23]. Man-
agement of acute primary patellar dislocation has historically
been conservative, with early operative treatment reserved for
patients with associated osteochondral injuries or fractures
[17]. This recommendation is based on natural history stud-
ies that have demonstrated that 50-70 % of patients will suf-
fer no recurrent dislocations with conservative management
of this injury [5, 7, 9, 10]. The conclusion that 30-50 % of
patients do well with nonoperative management because they
do not redislocate is flawed as patients may continue to have
pain, subjective feelings of instability, or other symptoms that
limit their activity level and harm their quality of life without
experiencing an additional dislocation event.
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While a significant research has gone into identify-
ing patients at highest risk of recurrent dislocation [1, 8,
24], there has been little work exploring the outcomes of
patients who do not have a recurrent patellar dislocation
following nonoperative management of a primary lateral
patellar dislocation. These patients’ activity level, symp-
toms of subjective instability, and quality of life have been
poorly defined in prior studies. Given the controversy sur-
rounding the ideal management of acute primary patellar
dislocations, a more detailed assessment of patients who
have not suffered recurrent dislocations is critical.

The goal of this study is to assess the outcomes of
patients treated nonoperatively for primary lateral patel-
lar dislocations with a focus on those patients in whom
no subsequent patellar dislocations occur. We hypothesize
that these patients will exhibit significantly higher KOOSs
than those who suffer recurrent dislocations, but fail to
return to pre-injury activity levels and continue to report
lower patient-reported outcome scores than published age-
matched normative data.

Materials and methods

Patients who presented to two high-volume sports medi-
cine centres between 2008 and 2012 with a primary patel-
lar dislocation were identified through billing records.
Following institutional review board approval, chart
review was undertaken to confirm the diagnosis and col-
lect demographic information. Patients were eligible for
inclusion if they suffered a primary lateral patellar dislo-
cation during the study period and were treated without
a surgical procedure to improve patellar stability. The
nonoperative treatment protocol varied by physician pref-
erence, but typically included bracing with a focus on
early mobilization and restoration of range of motion and
function.

The patients identified as meeting inclusion criteria were
contacted by mail and/or telephone at a minimum 2 years
follow the index dislocation event and were asked to com-
plete a questionnaire that included Minnesota Activity
Scale and Knee Injury and Osteoarthritis Outcome Score
(KOOS) [19, 20], as well as provide information regard-
ing subsequent treatment and whether a recurrent patellar
dislocation occurred. Patients who underwent a patellar
stabilization procedure during the follow-up period were
excluded, leaving the study group of patients who were
treated without surgical stabilization.

Institutional review board approval

This study was approved by the Institutional Review Board
of The Ohio State University, study 2013H0221.

Statistical analysis

Data were compiled, and descriptive statistics were calcu-
lated. Patients were subsequently divided into two groups
based on whether they suffered a recurrent patellar dislo-
cation in the follow-up period. Mean KOOSs of patients
in each of the two groups were compared using unpaired
t tests. A power analysis demonstrated that 102 patients
would be needed to detect a clinically relevant 10-point
difference in KOOS subscales with a power of 0.80 and
o = 0.5 based on normative KOOS data [18]. A com-
parison of demographic variables was made to determine
whether the patients who were available for follow-up were
a representative sample of the initial population.

Results

Chart review yielded a total of 405 patients who presented
with a primary patellar dislocation during the study period.
Thirty-two patients that were treated initially with a patel-
lar stabilization procedure were excluded, yielding 373
patients eligible for inclusion in the study. Of the eligible
patients, 111 patients (29.8 %) were contacted, agreed to
study participation, and completed the outcome question-
naire. Seven patients were excluded from analysis because
they had undergone subsequent patellar stabilization sur-
gery on the index knee (Fig. 1).

The remaining 104 patients form the study popula-
tion and consisted of 50 patients from (centre removed for
blinding) and 54 patient from (centre removed for blind-
ing). There were 26 patients that were treated with initial
arthroscopic debridement without stabilization and 78
patients who were treated nonoperatively. There were 63
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Fig. 1 Flow chart demonstrating the identification and exclusion of
patients in the study
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females (60.6 %) and 41 males (39.4 %), with a mean age
of 23.8 £ 8.9 years (range 11-48 years) at the time of pri-
mary dislocation. The patients who did not complete sur-
vey were not significantly different in age (mean age of
23.6 £ 8.9 years, p = NS) and sex (49 % male, p = NS)
compared to the included patients. At a mean follow-up of
3.4 years (range 1.3-5.5 years), the mean KOOS subscales
were: symptoms—78.9 £ 18.8, pain—80.6 £ 17.2, ADL—
87.9 + 17.3, sport/recreation function—69.9 + 24.9, and
QOL—62.5 £24.7.

During the follow-up period, 76 patients (73.1 %)
reported no further dislocation events, while the remain-
ing 28 patients (26.9 %) reported at least one recurrent
dislocation. In the group that reported no subsequent
patellar dislocations, the mean KOOS subscales were:
symptoms—80.2 + 18.8, pain—81.8 £+ 16.2, ADL—
88.7 £ 15.9, sport/recreation—72.1 £+ 24.4, and QOL—
63.9 + 23.8 at a mean follow-up of 3.3 years (range 1.3—
5.5 years). No significant differences in any of the KOOS
subscales were noted between these patients and the group
that reported recurrent patellar dislocations in the follow-up
period (Table 1).

Among the 72 patients without recurrent dislocations
who completed the Minnesota Activity Scale, 62 patients
(86.1 %) reported that they were able to return to their most
important physical activity following their patellar disloca-
tion. However, only 19 patients (26.4 %) reported they were
able to return to activities without limitations following
their dislocation. Of the 53 patients reporting limitations to
their activity level, 46 (86.8 %) identified their patellar dis-
location as the source of their limited activity level.

Discussion
The key finding of this study is that patients who do not

report recurrent patellar dislocations following nonop-
erative treatment of primary patellar dislocations are in

many cases still quite limited by this injury at an average
of 3.3 years following the initial dislocation event. In con-
trast to our hypothesis, a large proportion of these patients
report persistent limitations in their activity level that they
attribute to the patellar dislocation and the patient-reported
outcomes of this group are not significantly different from
those who do report recurrent patellar dislocations but have
not undergone surgical stabilization.

The KOOSs reported by patients in the study who did
not report subsequent patellar dislocations are worse than
KOOSs reported by control patients of similar age by Para-
dowski et al. [18] (Fig. 2). The most striking differences
are noted in the sport/recreation function and knee-related
quality of life subscales. These data are consistent with the
reports by patients in the study group that they remain lim-
ited in the return to desired activity and, importantly, attrib-
ute this limitation to persistent problems with their knee.

The findings of this study indicate that in many patients,
current conservative treatment for this injury does not
restore patients to pre-injury function. Numerous nonop-
erative treatment protocols have been described, but the
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Fig. 2 Graph of KOOS subscales of patients who reported no recur-
rent patellar dislocations after their initial dislocation event and age-
matched controls [18]

Table 1 Comparison of demographic data and patient-reported outcome scores of patients with and without recurrent patellar dislocations

No recurrent dislocation group (n = 76) Recurrent dislocation group (n = 28) Significance p
Age 25.0£ 8.6 20.7+£9.3 0.029
Sex Male = 30 (39.5 %) Male = 11 (39.3 %) NS
Female = 46 (60.5 %) Female = 17 (60.7 %)
Follow-up (years) 33£12 3.8£0.8 0.034
KOOS subscales
Symptoms 80.2 £ 18.8 75.5 £ 189 NS
Pain 81.8 £16.2 77.4 +£19.5 NS
ADL 88.7+ 159 85.8 +£20.7 NS
sport/recreation function 72.1£24.4 63.9 £254 NS
Knee-related QOL 63.9 +23.8 59.0 £27.3 NS
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overall progression is fairly consistent. Following an early
period in which swelling and pain are controlled (usu-
ally with some period of immobilization) and motion is
restored, therapy progresses along functional guidelines
by addressing poor core strength, gluteal weakness, and
dynamic knee valgus, which contribute to the knee posi-
tions and movement patterns that can lead to recurrent dis-
location [12-14, 22]. It is important to note that this study
does not compare patients treated operatively with those
treated nonoperatively and therefore should not be miscon-
strued as evidence that initial operative treatment in these
patients is superior. Rather, these data demonstrate that the
presence or absence of recurrent dislocations alone is not
sufficient to assess patients following this injury and point
out the need for further comparative studies evaluating
treatment of these injuries to improve the results reported
here.

Some prior studies have touched on the topic of activ-
ity limitation and pain following nonoperative treatment of
patellar instability. A short-term follow-up study by Atkin
et al. [1] demonstrated that at 6 months following disloca-
tion, over 30 % of patients were still unable to return to
sport and the vast majority demonstrated decreased activity
relative to their pre-injury level, although none had suffered
a recurrent dislocation. Several recent prospective stud-
ies comparing operative and nonoperative management of
acute first-time patellar dislocations provide further insight
into the results of nonoperative treatment in these patients
[6, 11]. These studies demonstrate a significant variabil-
ity in Kujala (pain) scores following nonoperative treat-
ment, with three studies reporting a mean value between 69
and 78 [2—4], while three studies reported relatively good
scores in the mid-1980s—-1990s [15, 16, 21]. Importantly,
these studies did not specifically report Kujala scores based
on whether a recurrent dislocation occurred, limiting the
available information about these patients.

In a longer-term study of 100 nonoperatively treated
patellar dislocations, Maenpaa and Lehto reported on 56
patients that did not exhibit recurrent dislocations [10].
They reported 19 of these patients (33.9 %) were dissatis-
fied enough with their knee function to undergo late recon-
structive surgery, but again, the results beyond an absence
of recurrent dislocations were not specifically reported for
the remaining 37 patients [10].

Several limitations of the current study are noted. Pri-
marily, the follow-up rate is quite low, making response
bias possible. The patients who participated in the study
may not be representative of the treatment group as a
whole. Analysis of demographic data between the par-
ticipants and the remaining patients did demonstrate the
groups to be similar age and sex. There may, however,
be other differences between the two groups that are not
known. This limitation does not preclude the study from

providing useful information, as it is the first to specifically
report on the function of those patients who did not report
recurrent dislocations following nonoperative treatment of
primary patellar dislocations. Even if these patients repre-
sent only a nonrepresentative subset of the treatment group,
it remains clear that at least some patients who do not have
recurrent dislocations following treatment are significantly
limited in their knee function and would likely benefit from
further treatment.

An additional limitation is the lack of radiographic
studies that would allow for a detailed analysis of poten-
tial imaging predictors of poor outcome in the absence of
recurrent dislocation. Certain imaging factors associated
with increased risk of recurrent dislocation such as troch-
lear dysplasia, patella alta, or skeletal immaturity may also
be associated with poorer outcome even in those without
recurrent instability. Further studies are needed to investi-
gate these questions.

The most clinically relevant finding of this study is the
clear evidence that the presence or absence of recurrent dis-
locations alone is not sufficient to describe the outcome of
patients following a primary patellar dislocation. Patient-
reported outcome scores provide a more complete picture
of the patient’s outcome, and their use should be consid-
ered in assessment of these patients.

Conclusion

Many patients who do not report recurrent patellar dislo-
cations following nonoperative treatment of primary patel-
lar dislocations are still limited by this injury at an average
of 3 years following the initial dislocation event. Complete
assessment of the success of nonoperative management of
primary patellar dislocations requires investigation beyond
the incidence of recurrent dislocations.
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