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Medial Patellar Subluxation:  
Diagnosis and Treatment
Michael G. Saper, DO, and David A. Shneider, MD

M edial patellar subluxation (MPS) is a disabling con-
dition caused by an imbalance in the medial and lat-
eral forces in the normal knee, allowing the patella 

to displace medially. Normally, the patella glides appropriately 
in the femoral trochlea, but alteration in this medial–lateral 
equilibrium can lead to pain and instability.1 MPS was first 
described in 1987 by Betz and colleagues2 as a complication 
of lateral retinacular release. Since then, multiple cases of iat-
rogenic, traumatic, and isolated medial subluxation have been 
reported.3–15 However, MPS after lateral release is the most com-
mon cause, accounting for the majority of published cases, 
whereas only 8 cases of isolated MPS have been reported to date.

Optimal treatment for MPS is not well understood. To better 
comprehend and manage MPS, we must fully appreciate the 
pathoanatomy, biomechanics, and current research. In this 
review, we focus on the anatomy of the lateral retinaculum, 
diagnosis and treatment of MPS, and outcomes of current treat-
ment techniques.

Anatomy
In 1980, Fulkerson and Gossling16 delineated the anatomy of 
the knee joint lateral retinaculum. They described a 2-layered 

system with separate distinct anatomical structures. The lateral 
retinaculum is oriented longitudinally with the knee extended 
but exerts a posterolateral force on the lateral aspect of the 
patella as the knee is flexed. The superficial layer is composed 
of oblique fibers of the lateral retinaculum originating from 
the iliotibial band and the vastus lateralis fascia and inserting 
into the lateral margin of the patella and the patella tendon. 
The deep layer of the retinaculum consists of several structures, 
including the deep transverse retinaculum, lateral patellofemo-
ral ligament (LPFL), and the patellotibial band. 

Over the years, several studies have described the impor-
tance of the lateral retinaculum and, in particular, the LPFL. 
Examining the functional anatomy of the knee in 1962, Ka-
plan17 first described the lateral epicondylopatellar ligament as a pal-
pable thickening of the joint capsule. Reider and colleagues18 
later named this structure the lateral patellofemoral ligament in their 
anatomical study of 21 fresh cadaver knees. They described 
its width as ranging from 3 to 10 mm. In a comprehensive 
cadaveric study of the LPFL, Navarro and colleagues19,20 found 
it to be a distinct structure present in all 20 of their dissected 
specimens. They found its femoral insertion at the lateral epi-
condyle with a fanlike expansion of the fibers predominantly 
in the posterior region proximal to the lateral epicondyle. The 
patellar insertion was found in the posterior half and upper 
lateral aspect, also with expanded fibers. Mean length of the 
LPFL is 42.1 mm, and mean width is 16.1 mm.

Medial and lateral forces are balanced in a normal knee, 
and the patella glides appropriately in the femoral trochlea. 
Alteration in this medial–lateral equilibrium can lead to pain 
and instability.1 Normally, the patella lies laterally with the 
knee extended, but in early flexion the patella moves medially 
as it engages in the trochlea. As the knee continues to flex, the 
patella flexes and translates distally.21 By 45°, the patella is fully 
engaged in the trochlear groove throughout the remainder of 
the knee’s range of motion (ROM).

Lateral release procedures, as described in the literature, 
result in sectioning of both layers of the lateral retinaculum. 
In a biomechanical study, Merican and colleagues22 found that 
staged release of the lateral retinaculum reduced the medial sta-
bility of the patellofemoral joint progressively, making it easier 
to push the patella medially. At 30° of flexion, the transverse 
fibers of the midsection of the lateral retinaculum were found 
to be the main contributor to the lateral restraint of the patella. 

Abstract
Medial patellar subluxation is a poorly recognized clini-
cal condition characterized by chronic anterior knee 
pain that is exacerbated with knee flexion. Additional 
symptoms include instability, limited knee motion, and 
pain with squatting and stair climbing. Full character-
ization of the patient’s knee pain requires an accurate 
history and physical examination. Diagnosis is typically 
confirmed during diagnostic arthroscopy. 

When nonsurgical management (eg, physical reha-
bilitation, patella-stabilizing bracing) fails, surgery (eg, 
medial retinacular release, lateral retinacular imbrica-
tion, newer techniques to repair or reconstruct the lateral 
retinaculum/lateral patellofemoral ligament) can lead to 
good results. Further study is needed to confirm current 
understanding of medial patellar subluxation and to bet-
ter define treatment options and prevention strategies.
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When the release extends too far proximally, the transverse 
fibers that anchor the lateral patella and the vastus lateralis 
oblique tendon to the iliotibial band are disrupted. Subsequent 
loss of a dynamic muscular pull in the orientation of the lateral 
stabilizing structures results in medial subluxation in a range 
from full knee extension to about 30° of flexion. 

Furthermore, the attachments of the LPFL and the orienta-
tion of its fibers suggest that the LPFL may have a significant 
role in limiting medial excursion of the patella. Vieira and 
colleagues23 resected the LPFL in 10 fresh cadaver knees. They 
noticed that, after resection, the patella spontaneously traveled 
medially, demonstrating the importance of this ligament in 
patellar stability. In cases of isolated MPS, there have been no 
reports of associated pathology, such as muscular imbalance 

or coronal/rotational malalignment of the lower extremity. 
With an intact lateral retinaculum, medial subluxation is likely 
caused by pathology in the normal histologic structure of the 
LPFL and lateral retinaculum. However, the histologic structure 
of the LPFL and its contribution to the understanding of the 
pathoetiology of MPS have not been documented.

Diagnosis
MPS diagnosis can be challenging. Often, clinical examination 
findings are subtle, and radiographs may not show significant 
pathology. The most accurate diagnosis is obtained by combin-
ing patient history, physical examination findings, imaging 
studies, and diagnostic arthroscopy.

Patient History
Patients with MPS report chronic pain localized to the inferior 
medial patella and anterior-medial joint line. Occasionally, 
they complain of crepitus and intermittent swelling. Other 
symptoms include pain with knee flexion activity, such as 
squatting and climbing or descending stairs. Some patients 
describe episodes of giving way and feelings of instability. 
Often, they are aware the direction of instability is medial. The 
pain typically is not relieved by medication, physical therapy, 
or bracing. 

Physical Examination
MPS must be identified by clinical examination. Peripatellar 
tenderness is typically noted. There is often no effusion or 
crepitus, but the patella is unstable in early flexion. Active and 
passive ROM is painful through the first 30° of knee flexion. 
The patient may have a positive medial apprehension test7 in 
which he or she experiences apprehension of the patella be-
ing subluxated with a medially directed force on the lateral 
border of the patella. 

The gravity subluxation test described by Nonweiler and 
DeLee6 is useful in detecting MPS after lateral release and in-
dicates that the vastus lateralis muscle has been detached from 
the patella and that the lateral retinaculum is lax. In this test, 
the patient is positioned in the lateral decubitus position with 
the involved knee farthest from the table. In this position, grav-
ity causes the patella to subluxate out of the trochlea. The test 
is positive for MPS when a voluntary contraction of the quad-
riceps does not center the patella into the trochlear groove. 
Patients with MPS without previous lateral release can have 
the patella subluxate medially in the lateral decubitus position, 
but it is pulled back into the trochlea with active quadriceps 
contraction (Figure 1). 

Patients with MPS often have lateral patellar laxity (LPL), 
which allows the patella to rotate upward on the lateral side 
and skid across the medial facet of the femoral trochlea. A 
physical examination sign combining lateral patellar glide and 
tilt was described by Shneider24 to identify LPL. This “lateral 
patellar float” sign is present when the patella translates later-
ally and rotates or tilts upward with medial pressure on the 
patella (Figure 2). Another maneuver to test for subtle MPS 
involves manually centering the patella in the trochlea during 

Figure 1. Right knee of patient in left lateral decubitus position. 
Leg is passively abducted by examiner with quadriceps relaxed 
and knee extended. With active quadriceps contraction (white 
arrow), patella is pulled back into trochlea. This is the negative 
gravity subluxation test.

Figure 2. Lateral patellar float sign identifying lateral patellar 
laxity.
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active knee flexion and extension. The involved knee is exam-
ined in the seated position. The examiner attempts to center 
the patella in the trochlea with a laterally directed force from 
the examiner’s thumb on the medial border of the patella. This 
will usually provide immediate relief as the patient actively 
ranges the knee. 

Imaging Studies
Diagnostic imaging is a crucial component of the evaluation 
and treatment decision process. Plain radiographs often are not 
helpful in diagnosing MPS but may provide additional infor-
mation.5 A variety of radiographic measurements have been 
described as indicators of structural disease, but there is a lack 
of comprehensive information recommending radiographic 
evaluation and interpretation of patients with patellofemoral 

dysfunction. It is crucial that orthopedic surgeons have com-
mon and consistent radiographic views for plain radiographic 
assessment that can serve as a basis for accurate diagnosis and 
surgical decision-making.

Standard knee radiographs should include a standing an-
teroposterior view of bilateral knees, a standing lateral view 
of the symptomatic knee in 30° of flexion, a patellar axial 
view, and a tunnel view. These views, occasionally combined 
with magnetic resonance imaging (MRI), can yield informa-
tion vital to surgical decision-making. Image quality is highly 
technique-dependent, and variability in patient positioning 
can substantially affect the ability to properly diagnose struc-
tural abnormalities. For improved diagnostic accuracy and 
disease classification, radiographs must be obtained with use 
of the same standardized imaging protocol. 

Kinetic MRI was shown by Shellock and colleagues25 to 
provide diagnostic information related to patellar malalign-
ment. As kinetic MRI can image the patellofemoral joint within 
the initial 20° to 30° of flexion, it is useful in detecting some 
of the more subtle patellar tracking problems. In their study 
of 43 knees (40 patients) with symptoms after lateral release, 
Shellock and colleagues25 found that 27 knees (63%) had medial 
subluxation of the patella as the knee moved from extension 
to flexion. Furthermore, MPS was noted on the contralateral, 
unoperated knee in 17 (43%) of the 40 patients.

Diagnostic Arthroscopy
Once MPS is suspected after a thorough history and physical 
examination, examination under anesthesia accompanied by 
diagnostic arthroscopy confirms the diagnosis. Lateral forces 
are applied to the patella in full knee extension and 30° of 
flexion (Figure 3). During arthroscopy, the patellofemoral 
compartment is viewed from the anterolateral portal. With 
the knee at full extension, the lateral laxity and medial tilt of 
the patella can be identified (Figure 4). As the knee is flexed 

Figure 3. Examination of right knee with patient under anesthesia 
reveals medial subluxation at 30° of knee flexion.

Figure 4. Arthroscopic picture of patellofemoral compartment 
(right knee) viewed from anterolateral portal shows lateral patellar 
laxity at full knee extension.

Figure 5. Arthroscopic picture of patellofemoral compartment 
(right knee) viewed from anterolateral portal shows medial patellar 
subluxation at 30° of knee flexion.
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to 30°, the patella moves medially and can subluxate over the 
edge of the medial facet of the trochlea (Figure 5). 

Treatment
Nonsurgical Management
Treatment of MPS depends entirely on making an accurate di-
agnosis and determining the degree of impairment. Patients 
with symptomatic MPS should initially undergo supervised re-
habilitation focusing on balancing the medial and lateral forces 
that influence patellar tracking. Patients should be evaluated for 
specific muscle tightness, weakness, and biomechanical abnor-
malities. Each problem should be addressed with an individual-
ized rehabilitation prescription. Emphasis is placed on balance, 
proprioception, and strengthening of the quadriceps, hip ab-
ductors/external rotators, and abdominal core muscle groups.

In some patients, symptomatic MPS may be reduced with a 
patella-stabilizing brace with a medial buttress.3,5,26 Although 
bracing should be regarded as an adjuvant to a structured 
physical therapy program, it can also be helpful in confirm-
ing the diagnosis of MPS. Shannon and Keene3 reported that 
all patients in their study experienced significant pain relief 
and decreased medial patellar subluxations when they wore a 
medial patella–stabilizing brace. Shellock and colleagues25 used 

kinematic MRI to investigate the effect of a patella-realignment 
brace and found that bracing counteracted patellar subluxation 
in the majority of knees studied. 

Surgical Management
When conservative management fails and patients continue to 
experience pain and instability, surgical intervention is often 
required. Although various surgical techniques have been used 
(Table),3–6,8–10,14,15,27,28 the optimal surgical treatment for MPS 
has not been identified. 

Lateral Retinaculum Imbrication. Lateral retinaculum im-
brication has been used to centralize patella tracking and 
stabilize the patella. Richman and Scheller5 reported on a 
17-year-old patient who had isolated medial subluxation of 
the patella without having undergone a previous lateral re-
lease. At 3-month follow-up, there was no recurrent instabil-
ity; there was only intermittent medial knee soreness with 
weight-bearing activity.

Lateral Retinaculum Repair/Reconstruction. Hughston and 
colleagues8 treated 65 knees for MPS. Most had undergone 
lateral release. Of the 65 knees, 39 were treated with direct 
repair of the lateral retinaculum, and 26 with reconstruction of 
the lateral patellotibial ligament using locally available tissue, 

Table. Operative Treatment Options for Medial Patellar Subluxation

Treatment Literature Study Design Outcome

Lateral retinaculum imbrication Richman & Scheller5 Report of 1 patient with 3-month follow-up No patellar instability; intermittent 
soreness with weight-bearing

Medial retinaculum release Shannon & Keene3 Review of 9 patients with mean follow-up  
of 2.7 years

Excellent (6), good (3)

Lateral retinaculum reconstruction Hughston et al8 Review of 63 patients (65 knees) with mean 
follow-up of 53.7 months

Good or excellent (80%),  
fair or poor (20%)

Nonweiler & DeLee6 Review of 5 patients with mean follow-up  
of 3.3 years

Excellent (3), good (2)

Akşahin et al28 Report of 1 patient with 1-year follow-up Vigorous recreational activity

Abhaykumar & Craig9 Review of 4 knees with follow-up  
of 5-7 years

Normal patellar tracking, full range  
of motion, painful scar

Johnson & Wakeley26 Report of 1 patient with 12-month follow-up Light activity fine, patellofemoral  
pain with strenuous activity

Sanchis-Alfonso et al14 Review of 17 patients with mean follow-up  
of 56 months

Improvement in Lysholm score  
from 36.4 preoperatively to 86.1 
postoperatively
Good or excellent (65%)

Lateral patellofemoral ligament 
reconstruction

Teitge & Torga Spak10 Review of 60 patients; follow-up not  
applicable

Excellent (100%)

Saper & Shneider4 Report of 1 patient with 2-year follow-up Excellent functional outcome

Saper & Shneider27 Review of 5 patients with mean follow-up  
of 17.4 months

No residual instability 
Good or excellent (100%)
Mean postoperative Kujala score  
of 92 points

Borbas et al15 Report of 1 patient with 1 year follow-up Free of pain and very satisfied
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such as strips of iliotibial band or patellar tendon. Results were 
good to excellent in 80% of patients at a mean follow-up of 53.7 
months. Nonweiler and DeLee6 reconstructed the lateral reti-
naculum in 5 patients with MPS that developed after isolated 
lateral retinacular release. Four (80%) of the 5 patients had no 
symptoms or physical signs of instability at a mean follow-up of 
3.3 years. Results were excellent (3 knees) and good (2 knees) 
according to the Merchant and Mercer rating scale. Akşahin 
and colleagues28 reported on a single case of spontaneous me-
dial patellar instability. At surgery, imbrication of the lateral 
structures failed to prevent the medial subluxation. Lateral 
patellotibial ligament augmentation was performed using an 
iliotibial band flap that effectively corrected the instability. At 
1 year, the patient was characterized as engaging in vigorous 
recreational activity, according to the clinical score defined by 
Hughston and colleagues.8 He had mild pain with competitive 
sports but no pain with daily activity. Abhaykumar and Craig9 
reported on 4 surgically treated knees with medial instability. 
They reconstructed the lateral retinaculum using a strip of 
fascia lata. By follow-up (5-7 years), each knee had its insta-
bility resolved and full ROM restored. Johnson and Wakeley26 
reported on a case of iatrogenic MPS after lateral release. Treat-
ment consisted of mobilization and direct repair of the lateral 
retinaculum. At 12-month follow-up, there was no instability. 
Although symptom-free with light activity, the patient had 
patellofemoral pain with strenuous activity. Sanchis-Alfonso 
and colleagues14 reported the results of isolated lateral reti-
nacular reconstruction for iatrogenic MPS in 17 patients. At 
mean follow-up of 56 months, results were good or excellent 
in 65% of patients, and the Lysholm score improved from 36.4 
preoperatively to 86.1 postoperatively. 

Medial Retinaculum Release. Medial retinaculum release has 
been used as an alternative to open reconstruction. Shannon 
and Keene3 reported the results of medial retinacular release 
procedures on 9 knees. Four (44%) of the 9 patients had either 
spontaneous or traumatic onset of instability. All cases were 
treated with arthroscopic medial retinacular release, extending 
2 cm medial to the superior pole of the patella down to the 
anteromedial portal. This avoided releasing the attachment of 
the vastus medialis oblique muscle to the patella and removing 
its dynamic medial stabilizing force. At a mean follow-up of 
2.7 years, both medial subluxation and knee pain were relieved 
in all 9 knees without complications or further realignment 
surgery. Results were excellent in 6 knees (66.7%) and good 
in 3 knees (33.3%). Shannon and Keene3 emphasized that the 
procedure should not be used in patients with hypermobile 
patellae or in cases of failed lateral retinacular releases in which 
MPS is not clearly and carefully documented.

LPFL Reconstruction. Before coming to our practice, most 
patients have tried several months of formal physical rehabili-
tation, medications, and bracing. Many have already had surgi-
cal procedures, including arthroscopy, lateral release, and tibial 
tubercle transfer. When the diagnosis of MPS is suspected after 
a thorough history and physical examination, LPFL reconstruc-
tion is offered. Management of MPS with LPFL reconstruction 
has yielded excellent and reliable clinical results. Teitge and 

Torga Spak10 described an LPFL reconstruction technique that 
is used as a salvage procedure in managing medial iatrogenic 
patellar instability (the patient’s own quadriceps tendon is 
used). In their experience, direct repair or imbrication of the 
lateral retinaculum failed to provide long-term stability be-
cause medial excursion usually appeared after 1 year. The 60 
patients’ outcomes were excellent with respect to patellar sta-
bility, and there were no cases of recurrent subluxation. Borbas 
and colleagues15 reported a case of LPFL reconstruction in a 
symptomatic medial subluxated patella resulting from TKA and 
extended lateral release. Using a free gracilis autograft through 
patellar bone tunnels to reconstruct the LPFL, the patient was 
free of pain and very satisfied with the result at 1 year postop-
eratively. Our current strategy is anatomical reconstruction of 
the LPFL using a quadriceps tendon graft and no bone tunnels, 
screws, or anchors in the patella.27 We previously reported a 
single case of isolated medial instability.4 At 2-year follow-up, 
there was no recurrent instability, and the functional outcome 
was excellent. This LPFL reconstruction method has been used 
in 10 patients with isolated MPS. There has been no residual 
medial subluxation on follow-up ranging from 3 months to  
2 years. Outcome studies are in progress.

Rehabilitation. The initial goal of rehabilitation after sur-
gical reconstruction of the lateral retinaculum or LPFL is to 
protect the healing soft tissues, restore normal knee ROM, 
and normalize gait. The knee is immobilized in a brace for 
weight-bearing activity for 4 to 6 weeks, until limb control 
is sufficient to prevent rotational stress on the knee. Gradual 
increase to full weight-bearing without bracing is permit-
ted as quadriceps strength is restored. As motion is regained, 
strength, balance, and proprioception are emphasized for the 
entire lower extremity and core.

Functional limb training, including rotational activity, 
begins at 12 weeks. As strength and neuromuscular control 
progress, single-leg activity may be started with particular at-
tention to proper alignment of the pelvis and the entire lower 
extremity. For competitive or recreational athletes, the final 
stages of rehabilitation focus on dynamic lower extremity 
control during sport-specific movements. Patients return to 
unrestricted activity by 6 months to 1 year after surgery.

Summary
MPS is a disabling condition that can limit daily functional 
activity because of apprehension and pain. Initially described 
as a complication of lateral retinacular release, isolated MPS 
can occur in the absence of a previous lateral release. Thorough 
physical examination and identification during arthroscopy 
are crucial for proper MPS diagnosis and management. When 
nonsurgical measures fail, LPFL reconstruction can provide 
patellofemoral stability and excellent functional outcomes.
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