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Return to Activity After Medial Patellofemoral Ligament
Repair or Reconstruction

George T. Matic, B.S., Robert A. Magnussen, M.D., Gregory P. Kolovich, M.D., M.P.H., and
David C. Flanigan, M.D.
Purpose: This study aimed to determine the ability of patients to return to activity after medial patellofemoral ligament
(MPFL) reconstruction or repair for patellar instability. Methods: A systematic review was performed using multiple
databases. Studies reporting outcomes with Tegner scores after repair or reconstruction of the MPFL were included.
Surgical technique, Tegner scores, and episodes of recurrent patellar instability were recorded.Results: Ten articles with a
total of 402 patients were included. The mean preoperative Tegner score was 4.7 (2.9 to 7.5). The mean postoperative
Tegner score was 5.8 (4.0 to 7.7). Forty-nine patients (12.2%) had a recurrent episode of instability, 11 of whom required
additional corrective procedures. There was a statistically significant larger failure rate among those who underwent MPFL
repair (26.9%) than those who underwent reconstruction (6.6%) or medial retinacular repair/plication (16.5%).
Conclusions: Recurrent dislocation was higher in patients who underwent MPFL repair rather than reconstruction.
However, repair and reconstruction had similar Tegner scores. Repair or reconstruction of the soft tissue structures
contributing to patellofemoral instability is successful in returning patients to preinjury activity levels. Level of
Evidence: Level IV, systematic review of Level II, III, and IV studies.
atellar instability, including dislocation and sub-
Pluxation, tends to affect a young athletic popula-
tion.1-3 Recurrent patellar instability appears to be
multifactorial, affecting individuals with patella alta,
increased quadriceps angle, excessive tibial tubercle-
trochlear groove (TT-TG) distance, trochlear dysplasia,
and ligament hyperlaxity.1,4-7 The mechanisms most
commonly associated with patellar dislocation include
twisting with a valgus stress on a planted foot and direct
trauma.5,6,8,9

It is widely acknowledged that the medial patellofe-
moral ligament (MPFL) is an important structure in
patellar instability and is frequently injured with patellar
dislocation.10,11 With a tensile strength of 208 N,12 the
MPFL is shown to be the primary soft tissue stabilizer to
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lateral patellar displacement, providing 50% to 60% of
the restraining force.13-15 The MPFL originates superior
and posterior to the medial femoral epicondyle, distal to
the adductor tubercle, and fans out to attach to the
superomedial edge of the patella. It is found within layer
II, deep to the medial retinaculum, positioned deep to
the vastus medialis.12,16-18

Nonoperative management of traumatic dislocations
is still recommended as the first line of therapy, except
in patients with osteochondral fractures, a recurrent
dislocation, or those who do not improve with con-
servative management.19 When performing a surgical
intervention for patellar instability, one must take into
account the soft tissue stabilizers disrupted during
dislocation, as well as anatomical abnormalities that
may predispose to chronic dislocations. Specific in-
dications for isolated MPFL reconstruction or repair are
trochlear dysplasia type A or normal trochlea, a TT-TG
distance less than 20 mm, and patella alta less than 1.4
(Insall-Salvati ratio).20 Reconstruction of the MPFL can
be augmented by bony procedures in the setting of
specific anatomical abnormalities. A trochleoplasty can
be performed to address trochlear dysplasia, excessive
TT-TG may warrant medialization of the tibial tubercle,
and correction of patella alta can be done with a distal
tibial tubercle transfer.20,21

Despite MPFL reconstruction gaining in popularity,
the literature is sparse on outcomes in the athletic
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population. The purpose of this systematic review was
to determine the ability of patients to return to activity
after MPFL reconstruction or repair for patellar insta-
bility. We hypothesized that surgical reconstruction or
repair of the MPFL would result in return to the same
or higher level of preoperative activity.

Methods
To determine return to preoperative activity after an

MPFL procedure for patellar instability, a systematic
review of the literature was performed. Return to
preoperative activity was defined by the ability to re-
turn to the same activity level or better postoperatively
measured by the Tegner score.22 The search was per-
formed on March 13, 2013 and again on March 19,
2013. The following databases were used: PubMed,
MEDLINE, SPORTDiscus, and Scopus. The search
terms were patellar instability, treatment, outcome, and
sport. All studies with Level I to Level IV evidence
(according to the Oxford Centre for Evidence-Based
Medicine used by the American volume of The Jour-
nal of Bone and Joint Surgery)23 that met criteria were
included. All potential articles were manually reviewed
and discussed among the authors. If there was a
disagreement among authors regarding inclusion of an
article, the senior author made the final decision. In
addition, references of selected studies were reviewed
for potentially inclusive articles missed by the initial
search.
The inclusion criteria included (1) acute or chronic

patellar instability defined as dislocation or subluxation,
(2) surgical reconstruction or repair of the MPFL or
medial retinaculum, (3) studies evaluating return
to activity with use of the Tegner score, (4) Level I to
Level IV evidence, (5) minimum duration of follow-up
of 12 months, (6) English-language studies, and (7) all
ages and both sexes.
The exclusion criteria included (1) patellofemoral

arthritis seen radiographically, (2) arthroplasty pro-
cedures, (3) congenital syndromes associated with liga-
mentous laxity, (4) a duration of follow-up of less than
12 months, and (5) noneEnglish-language studies.
The initial search of the literature yielded 312 articles.

After elimination of articles based on our inclusion and
exclusion criteria, a total of 10 articles describing
reconstruction or repair of the MPFL or medial reti-
naculum with return to activity evaluated by the
Tegner score as the clinical outcome were reviewed
(Fig 1).24-33

Paired t tests were used to compare preoperative
and postoperative mean Tegner scores. The Pearson
c-square test was used for comparisons of dichoto-
mous variables. Comparisons among the preoperative
mean Tegner scores for each surgical technique were
done using a one-way analysis of variance (with
Tukey’s post hoc test). This test was repeated to
compare mean postoperative Tegner scores. P < .05
was considered significant for all comparisons. All
statistical analysis was performed using Stata/IC13
(Stata, College Station, TX).

Results
Of the 10 studies examined, there were a total of 402

patients who underwent MPFL repair, MPFL recon-
struction, or medial retinacular repair/plication for
patellofemoral instability (Table 1). The overall mean
age of the patients reviewed was 22.1 years (range, 10
to 52 years). Two hundred forty-four patients had the
MPFL reconstructed (60.7%), 91 patients had medial
retinacular repair/plication (22.6%), and 67 patients
had the MPFL repaired (16.7%). Of those who under-
went reconstruction, 177 (72.5%) used an autologous
semitendinosus (ST) tendon graft for reconstruction
(Table 2). Procedures concomitant with the MPFL
reconstruction, MPFL repair, or retinacular repair/
plication included 273 knees (67.9%) that underwent
lateral retinacular release (LRR), 152 (37.8%) knees
that underwent anteromedialization of the tibial tu-
berosity, 11 knees that had tibial tubercle distalization,
20 knees that had imbrication of the vastus medialis
obliquus to the medial retinaculum and MPFL grafts, 14
knees that had loose body removal, and 38 knees that
underwent chondral procedures, including chon-
droplasty and microfracture of full-thickness chondral
lesions.
There was no statistical difference (P ¼ .0773) be-

tween the overall preoperative Tegner score (mean
4.70; 95% confidence interval, 3.61 to 5.79) and post-
operative Tegner score (mean, 5.76; 95% CI, 5.10 to
6.42). There was a statistically significant difference
(P ¼ .0077) in preoperative mean Tegner scores among
the 3 treatment groups, with the MPFL repair group
having a higher mean score (8.1) than the other 2
groups (MPFL reconstruction, 4.2; medial retinacular
repair/plication, 4.2). There was no statistical difference
between the postoperative Tegner scores across the 3
treatment groups (P ¼ .148). The largest decrease in
preoperative to postoperative Tegner score of �2.7
(Table 3) used an MPFL repair technique. The largest
increase of 3.5 used an autologous ST tendon graft for
MPFL reconstruction.
Three studies reported the mean duration of return to

athletic participation, which averaged 5.1 months.
Ahmad et al.24 reported that all patients returned to
their previous preoperative athletic participation, with
an average return at 4 months after MPFL reconstruc-
tion. Drez et al.27 reported that 14 of 15 patients
participated in athletics at the time of injury. Eleven
patients returned to the same preinjury activity levels,
one of the patients increased their Tegner score by 2
levels, and 2 patients decreased their Tegner score by
one level postoperatively. The average return to activity



Fig 1. Article exclusion criteria flow chart. (MPFL, medial
patellofemoral ligament.)
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was 6 months postoperatively. Of the 21 patients in the
study of Nelitz et al.,28 3 returned to sports at a higher
level, 14 returned to their preoperative level, and 4
returned at a lower level than preoperatively. The
average time for return to sport was 5.3 months. Ninety
percent of patients in the Camp et al.26 study partici-
pated in athletics at the time of injury and all were able
to return to sport, although no data were given as to the
duration until return to sport.
Forty-nine patients had recurrent instability post-

operatively, yielding a 12.2% failure risk. Sixteen pa-
tients who underwent MPFL reconstruction had
recurrent instability, resulting in a failure risk of 6.6%.
Eighteen patients who underwent MPFL repair had
recurrent postoperative instability, generating a failure
risk of 26.9%. A total of 15 patients who underwent
medial retinacular repair/plication reported recurrent
instability, producing a failure risk of 16.5%. This
difference was statistically significant (P < .0001),
showing that MPFL reconstruction yielded a lower risk
of postoperative instability. Buchner et al.25 found that
patients younger than 15 years of age had a signifi-
cantly higher redislocation rate than did those older
than 15 years. Although not statistically significant, the
average age of patients with repeated dislocations after
MPFL repair in the study by Camp et al. was 16 years,
with a range of 15 to 18 years. The only patient in the
study of Drez et al. who had a repeated dislocation was
17 years of age at the time of surgery, with the redis-
location occurring 8 months after MPFL reconstruction
while the patient was playing basketball. The other
studies in this review that reported patients with
repeated patellar instability after surgical correction did
not specifically report the ages of those who experi-
enced repeated dislocations.
Twenty-five of the 402 knees (6.2%) had complica-

tions (other than recurrent patellar instability on the
operated knee), as described in Table 3. These compli-
cations included patellar fracture, reduced knee flexion,
wound complications, removal of screws causing
symptoms, hematoma, and pain. Two patellar fractures
occurred; one author used a 7.5-mm blind-ended
patellar tunnel and another used a 2.5-mm transverse
patellar tunnel. Of the 5 patients with limited knee
flexion, 3 required a return to the operating room, one
for arthrofibrosis necessitating manipulation under
anesthesia and 2 with suprapatellar adhesions. The
other 2 patients required a more prolonged and
aggressive physical therapy regimen. Other causes for
return to the operating room were evacuation of a
postoperative hematoma (n ¼ 1) and removal of screws
causing symptoms from the medial epicondyle (n ¼ 3).

Discussion
Patellar dislocations are common in the young athletic

population. This review sought to determine the return
to preinjury activity after a surgical procedure on the
MPFL or medial retinaculum. The most important
finding of this review is that athletes tend to return to
preprocedural activity levels after surgical intervention
on the MPFL for patellar instability. Furthermore,
recurrence is 4 times more common with MPFL repair
and 2.5 times more common in medial retinacular
repair/plication compared with MPFL reconstruction.
The current evidence shows that there is no difference
between preoperative and postoperative Tegner activity
scores for those undergoing either MPFL reconstruction
or repair, indicating these patients return to their pre-
vious activity level. Both surgical approaches are effec-
tive in returning patients to their previous activities,
although failure rates, defined as recurrent patellar
instability, are higher among those undergoing repair.
There was no statistical significance when preopera-

tive and postoperative Tegner scores were compared,
indicating return to activity near the same level before
surgery. Most athletes (90%) returned to a preinjury
level of activity or better by an average of 5.1 months.
This shows that surgical intervention on the MPFL is
effective for patients resuming their previous activities,
even those as demanding as athletics. However, given
that only 3 of the studies assessed definitive time points
for an athlete’s return to sport, there is a need for
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further literature to define rehabilitation and time to
return to activity in athletes.
Medial patellofemoral ligament reconstruction was

used 1.5 times more often than MPFL repair and medial
retinacular repair/plication in the included studies,
likely resulting from MPFL reconstruction being the
more popular technique currently. Of patients under-
going reconstruction, the vast majority had an autolo-
gous ST tendon graft. The studies by Panagopoulos
et al.29 and Xie et al.32 had the largest increase in
Tegner scores from preoperatively to postoperatively by
using an ST autograft during reconstruction. The largest
decrease in Tegner scores reported by Buchner et al.25

used an MPFL repair technique. This large decrease
may result from the characteristics of the study partic-
ipants; all patients in the study had acute traumatic
patellar dislocation. Twenty-seven percent of these
patients had recurrence of instability. This is in contrast
to the study of Mäenpää and Lehto,34 who found
significantly higher recurrence rates in nontraumatic
(38.6%) compared with traumatic (2.4%) patellar dis-
locations during athletic activity.
The rate of recurrent dislocation in athletes was found

to be higher than previously thought and was worse
with MPFL repair. Nonoperative management is
commonly thought to have a recurrence rate of 15% to
50% after acute patellar dislocations.35 In a recent
systematic review, Shah et al.36 found that 3.7% of
knees experienced redislocation or subluxation after
MPFL reconstruction. In contrast, the current review
yielded a failure rate of 6.6% in athletes after recon-
struction. The higher failure rate may be caused by the
more active patient population selected by our inclu-
sion criteria. The recurrence rate for arthroscopic
medial retinacular repair/plication was 16.5%. Reports
of recurrent instability in the literature based on similar
techniques range from 0% to 19%.37-39 Arendt et al.40

found that 46% of patients who experienced repeated
dislocation after MPFL repair were an average of
4 years younger at the time of surgery than those who
did not suffer a redislocation event. The studies in this
review are similar in that failure rates tend to occur in
the younger population. This may be the result of
increased demand on the repair or reconstruction
because this patient population tends to be very active.
A large percentage of patients (38%) underwent an

anteromedialization procedure in addition to the inter-
vention on the MPFL. Given that this procedure is very
different from an isolated MPFL reconstruction, Tegner
scores and recurrent instability data would have been
valuable to report. Unfortunately, individual data for
those undergoing this additional procedure were not
provided. However, there is evidence reported by Ebied
and El-Kholy41 showing that anteromedialization per-
formed concomitantly with MPFL reconstruction pro-
duces no difference in International KneeDocumentation



Table 2. Operative Data

Author (Year) Surgical Technique Concomitant Procedures Postoperative Rehabilitation

Ahmad et al.24

(2009)
MPFL reconstruction using the

docking technique
ST allograft (2)
Tibialis anterior allograft (2)
ST autograft (16)

1. Chondroplasty (7)
2. LRR (12)
3. Imbrication of the VMO to

medial retinaculum and
MPFL graft (20)

1. Weight bearing with knee brace locked in
full extension for 6 wk

2. Quadriceps muscle strengthening initiated
immediately

3. Active and passive ROM exercises at 2 wk
postoperatively

4. Quadriceps, hamstring, and hip muscle
strengthening at 6 wk

5. Running and agility training after 12 wk
6. Return to full athletic participation 4 mo

postoperatively
Buchner et al.25

(2005)
MPFL repair medial patellar
ligament complex with
realignment of the patella (37)

1. LRR (37)
2. Osteochondral fragment

removal (8)
3. Chondral fragment

removal (2)

1. Mobilized with patella-stabilizing orthosis
for 4 wk

2. Full axial weight bearing and free ROM as
soon as tolerated

Camp et al.26 (2010) Isolated MPFL repair
Reattachment with suture

anchors into femoral origin (7)
Repair with 2 suture

anchors at avulsed patellar
insertion site (8)

Anchors placed in both the
patellar and femoral
attachment sites (7)

Ligamentous reefing without the
use of anchors (7)

1. LRR (1)
2. Debridement of partial-

thickness chondral lesion
(13)

3. Microfracture for full-
thickness chondral lesion (6)

4. Loose body removal (14)

First 6 wk:

1. Partial weight bearing using knee
immobilizer and crutches

2. Active flexion and passive extension knee
ROM

3. Straight leg raises and quadriceps sets

After 6 wk:

1. Crutches and immobilizer discontinued
2. Progressive resistance quadriceps

strengthening
Drez et al.27 (2001) MPFL reconstruction

IT band autograft (3)
ST tendon autograft (6)
ST and gracilis tendon

autograft (5)
MPFL repair (1)

1. LRR (15) 1. Knee in compression dressing and knee
immobilizer for first 2 wk

2. Straight leg raises and quadriceps sets at
2 wk

3. ROM exercises and weight bearing as
tolerated at 3 wk

4. Full activity permitted with return of full
ROM and normal quadriceps strength
(about 6 mo postoperatively)

Nelitz et al.28 (2013) Anatomical, physeal-sparing
MPFL reconstruction using

autogenous gracilis
tendon (21)

1. Microfracture for full-
thickness chondral lesion (2)

1. Partial weight bearing using crutches
2. Daily PT with active and passive flexion and

extension exercises, strengthening of vastus
medialis muscle, and straight leg raises for
15 min 4 times/d

3. Full weight bearing at 2 wk
4. Return to sport allowed at 3 mo

postoperatively
5. Average return to sports was 5.3 mo (4-12)

postoperatively
Panagopoulos

et al.29 (2008)
MPFL reconstruction using ST
tendon autograft fixed to the
superomedial pole of the
patella (25)

None reported 1. Hinge knee brace with partial weight
bearing for 6 wk except when brace locked
in full extension

2. Continuous passive ROM of knee by first
postoperative visit

3. Knee flexion limited to 45� for first 3 wk
postoperatively

4. Knee flexion progressed to 90� over next
3 wk

5. Neoprene patellar brace applied for another
4-6 wk

6. Rehabilitation with a physiotherapist aims
to return patient to preinjury level of
activity 16-20 wk postoperatively

(continued)
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Table 2. Continued

Author (Year) Surgical Technique Concomitant Procedures Postoperative Rehabilitation

Schöttle et al.30

(2006)
Arthroscopic medial retinacular
repair with reefing of the
capsule to the periosteum of
the medial patellar edge

1. Arthroscopic LRR (35) 1. Partial weight bearing with crutches for first
wk

2. Progressive mobilization
3. ROM restricted to flexion of 60� 3 wk

postoperatively
4. ROM restricted to flexion of 90� for an

additional 3 wk
5. Soft brace (lateral “J”) worn for 6 wk to

remove stress from sutures and prevent
premature scarring of the LRR

Steiner et al.31

(2006)
MPFL reconstruction
Adductor magnus tendon

autograft (23)
Boneequadriceps tendon

autograft (6)
Boneepatellar tendon

allograft (5)

None 1. Continuous passive motion machine from
0� to 60�

2. Full weight bearing and active exercises
3. Knee immobilizer during gait for 4 wk until

quadriceps function and knee motion
returned to normal

Xie et al.32 (2012) MPFL reconstruction using ST
tendon autograft

With polyester suture
augmentation (42)

Without polyester suture
augmentation (43)

1. Anteromedial TT transfer*
(74)

2. TT distalizationy (4)
3. LRR (85)

1. Partial to full weight bearing immediately
after operation

2. ROM exercises with knee flexion restricted
to 45�, 90�, and 120� in the first, second,
and third 2-wk periods postoperatively

3. Hinged brace used for 6 wk and locked in
extension while walking

4. Straight leg raises, vastus medialis muscle
exercises, and proprioception training at
6 wk postoperatively

5. Running and agility training at 4 mo
postoperatively

Zhao et al.33 (2012) Arthroscopic medial retinaculum
plication (43)

MPFL reconstruction using ST
tendon autograft (45)

1. Anteromedial TT transfer*
(78)

2. TT distalizationy (7)
3. LRR (88)

1. Partial to full weight bearing immediately
after operation

2. ROM exercises with knee flexion restricted
to 45�, 90�, and 120� in the first, second,
and third 2-wk periods postoperatively

3. Hinged brace used for 6 wk and locked in
extension while walking

4. Straight leg raises, vastus medialis muscle
exercises, and proprioception training at
6 wk postoperatively

5. Running and agility training at 4 mo
postoperatively

IT, iliotibial band; LRR, lateral retinacular release; MPFL, medial patellofemoral ligament; PT, physical therapy; ROM, range of motion; ST,
semitendinosus; TT, tibial tubercle.
*Indications were TT-TG distance greater than 15 mm.
yIndications were patellar-trochlear distance greater than 5 mm.
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Committee scores postoperatively when compared with
isolated MPFL reconstruction.

Limitations
A marked limitation of the current review is the

small number of high-level evidence studies included.
Only 2 studies reported Level II evidence with random-
ized controlled trials,32,33 2 studies were retrospective
comparative studies of Level III evidence,25,30 and the
remaining 6 studies reported case series of Level IV evi-
dence.24,26-29,31 Other limitations to this review exist
because of lack of homogeneous reporting among
studies. Some of the studies reported failures as redis-
locations only, whereas other studies included multiple
episodes of instability, including subluxations, as failures.
This may result in more failures than expected across
these studies. Although Tegner scores were used as a
functional outcome measure in all included studies, only
a few reported the actual activities patients were partici-
pating in at the time of injury and the ones they returned
to postoperatively. This would be useful to report in
future studies because rehabilitation can be tailored to
the activities that result in higher dislocation rates. Also,
preinjury Tegner scores are reflective and subjective
measures that may not be completely accurate.
Conclusions
Contrary to our hypothesis, recurrent dislocation was

higher in patients who underwent MPFL repair rather



Table 3. Outcomes

Author (Year)

Mean Tegner Scores Recurrent Episodes of
Instability*/Repeated Surgery Other Postoperative ComplicationsPreoperative Postoperative

Ahmad et al.24 (2009) 3.6 5.6 0/0 1. Knee stiffness that resolved after 4 mo of
aggressive PT (1)

Buchner et al.25 (2005) 7.5 4.8 10/2 None reported
Camp et al.26 (2010) 6.9 6.6 8/5 None reported
Drez et al. (2001) 6.8 6.7 1/0 1. Arthrofibrosis requiring MUA/remaining

flexion loss (1)
2. Superficial wound dehiscence (1)

Nelitz et al.28 (2013) 6.0 5.8 0/0 1. Prolonged rehabilitation because of reduced
flexion 6 wk postoperatively (1)

2. Pain during vigorous activities (4)
Panagopoulos et al.29

(2008)
4.2 7.7 0/0 1. Patellar fracture (1)

Schöttle et al.30 (2006) 5.5 4.8 4/2 1. Suprapatellar adhesions that limited full
flexion, requiring reoperation (2)

Steiner et al.31 (2006) 3.1 5.1 0/0 1. Evacuation of a postoperative hematoma (1)
2. Graft advancement after loosening in an

MVA (1)
3. Elective removal of a screw causing

symptoms at the medial epicondyle (3)
Xie et al. (2006) 3.3, 3.5y 6.8, 5.5y 1, 10y/0, 1y 1. Operation for ankle instability (1)

2. Patellar instability of contralateral leg (4)
Zhao et al.32 (2012) 2.9, 3.1z 4.0, 5.7z 11, 4z/1, 0z 1. Patellar fracture from drill hole (1)

2. ACL injury requiring reconstruction (1)
3. Patellar instability of contralateral leg (2)

ACL, anterior cruciate ligament; MPFL, medial patellofemoral ligament; MUA, manipulation under anesthesia; MVA, motor vehicle accident;
PT, physical therapy.
*Defined as recurrent episode of dislocation or subluxation, or both.
yAugmentation group, nonaugmentation group.
zMedial retinaculum plication, MPFL reconstruction.
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than reconstruction. However, repair and reconstruc-
tion had similar Tegner scores. Repair or reconstruction
of the soft tissue structures contributing to patellofe-
moral instability is successful in returning patients to
preinjury activity levels.
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