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Lateral Patella Pressure in Flexion 



Anatomy 

•  Patella = “knee cap” 
•  Trochlea = “groove” 
•  Patella should stay within the 

center of the trochlea throughout 
knee motion 



Lateral Pressure in Flexion 

•  Patella is not centered….rides over lateral femur as the knee bends 
•  Contact pressure over the lateral patella is increased    
•  Leads to deterioration of the cartilage and overload of the 

subchondral bone    Pain! 
•  Natural history = progression to arthritis 

Lateral patella under pressure 
over the lateral femoral condyle 



History and Symptoms 

•  Pain for years 
•  Anterior knee pain out of proportion to exam 
•  Pain with prolonged knee flexion, stairs 
•  Usually no mechanical symptoms 
•  Can also have patella instability 
•  Medication, PT, bracing not helpful 



Key Physical Exam Finding = Positive Centering Test 

*Patella is pushed 
medially providing 
pain relief 
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ABSTRACT

Patellofemoral problems are among the most common knee
problems in orthopaedics and yet are the most poorly under-
stood and poorly treated. There is no well-defined or standard-
ized classification pertaining to this pathologic process.
Diagnostic imaging is a critical component of the evaluation
and treatment decision process. A variety of radiographic
measurements have been described as indicators of structural
disease, but comprehensive information recommending radio-
graphic interpretation of patellofemoral dysfunction is lacking.
This paper summarizes our recommendations regarding the
most important aspects of radiographic technique and image
interpretation to adequately evaluate the patellofemoral joint in
patients with anterior knee pain or instability.
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INTRODUCTION

T he most frequent knee problems involve the patello-
femoral joint for which treatment often is
problematic.1--3 The varying anatomy of the patello-

femoral joint, including the leg alignment and position of
the patella, underlies the difficulty in diagnosis and the
formulation of an appropriate strategy for treatment.2 When
patellofemoral joint instability is present, treatment must be
directed at restoring stability, and when pressure imbalance
is a problem, depressurizing the patellofemoral mechanism
must be accomplished. Regardless of the pathology affecting
the patellofemoral joint, pain can be significant and
disabling and over time degenerative arthritis may develop
resulting in ongoing pain and dysfunction.4

Diagnostic imaging is critical in the evaluation and
treatment of patellofemoral problems, and obtaining con-
sistent radiographic views is crucial for diagnosis and
treatment and serves as a basis for surgical decision-

making. There is an abundance of literature on diagnostic
imaging of the patellofemoral joint. However, comprehen-
sive information in the way of detailed radiographic
evaluation in patients with anterior knee pain or patellar
instability is lacking. This paper reviews the most important
aspects of radiographic technique and image interpretation
to adequately evaluate the patellofemoral joint in patients
with anterior knee pain or instability.

RADIOGRAPHIC TECHNIQUES

The following radiographic views should be performed in all
patients presenting with anterior knee pain or patellar
instability: a standing anteroposterior (AP) view of both
knees, a standing lateral of the symptomatic knee, and a
Merchant5 view (Figure 1). Each individual radiograph
provides distinct information regarding the structural
anatomy of the knee. Image quality is highly technique-
dependent, and variability in patient positioning can
substantially affect the ability to properly identify structural
pathology. To improve diagnostic accuracy and disease
classification, radiographs must be obtained using the same
standardized imaging protocol. The following section dis-
cusses our preferred techniques for obtaining each of the
recommended views. Using the techniques listed below, the
images will be of sufficient quality to contribute information
regarding the structural anatomy of the knee. Every image
should be scrutinized for quality to ensure that patient
positioning was correct before inspecting for pathology.

Standing AP View
The AP radiograph should be taken with the patient standing
in front of the X-ray cassette so that both knees can be
captured in one frame. The patient’s quadriceps should be
tightened and knees locked in full extension to show the true
position of the patella in relation to the trochlea.6 Contracting
the quadriceps is important because it provides accurate
identification of patella alta and lateral subluxation of the
patella. With relaxed quadriceps, the patella position may
appear normal because the patellar tendon is not under
tension (Figure 2). To obtain a true AP view of the patella, the
patient may need to stand with their leg toed-in 10 to 15
degrees. Weight should be evenly distributed between both
lower extremities. The X-ray tube-to-film distance should be
40 inches, with the tube oriented perpendicular to the cassette.
The crosshairs of the beam should be centered on the point
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Typically normal 
 

May see concavity of lateral patella facet  



MRI – T2 Mapping 

Cartilage deterioration 
 in lateral patella facet  

 



•  Arthroscopic evaluation to confirm 
•  Address chondral/osteochondral injury 
•  Center patella in trochlea 

•  Lateral release (open) with repair  
•  ±Tibial tubercle transfer (anteromedialization)  

•  Address stability if needed. 

Treatment Algorithm 

Diagnosis and Treatment of Lateral Patellar
Compression Syndrome

Michael G. Saper, D.O., A.T.C., C.S.C.S., and David A. Shneider, M.D.

Abstract: Chronic anterior knee pain with a stable patella is often associated with overload and increased pressure on the
lateral facet due to pathologic lateral soft-tissue restraints. “Lateral pressure in flexion” is a term describing the pathologic
process of increasing contact pressure over the lateral patellar facet as knee flexion progresses. This report describes a
surgical technique developed in response to lateral pressure in flexion and the shortcomings of traditional arthroscopic
lateral release procedures. The technique is performed open with the knee in flexion, and the lateral release is repaired
with a rotation flap of iliotibial band to close the defect and prevent patellar subluxation. The technique effectively
decreases lateral patellar pressure and centers the patella correctly in the trochlear groove with minimal risk of iatrogenic
patellar instability.

Anterior knee pain is one of the most common
musculoskeletal complaints of young and active

patients.1-3 It can be a disabling condition that limits
daily functional activities because of constant pain. The
pathogenesis of anterior knee pain is multifactorial, but
primary contributors include instability and overload of
the subchondral bone.4 However, in a subset of patients
with anterior knee pain, no predisposing subluxation
can be identified.5,6 Previously described as “patellar
compression syndrome” or “excessive lateral pressure
syndrome,” the disorder is associated with overload and
increased pressure on the lateral facet due to pathologic
lateral soft-tissue restraints.5,7,8 Contributing to the
problem, an increased Q angle, indicative of patellofe-
moral malalignment, also results in greater surface
contact between the lateral aspect of the patella and the
lateral condyle of the femur during functional weight-
bearing activities.9

As the knee is flexed, increased posterolateral
compressive forces are exerted on the lateral aspect of
the patella, which is consistent with the clinical obser-
vation that most patients with anterior knee pain
tolerate prolonged knee flexion poorly.5,7,10 Because
contact pressure over the lateral patellar facet is
increased as knee flexion progresses, a more specific
term to identify the pathologic process would be “lateral
patellar pressure in flexion” or, more concisely put,
“lateral pressure in flexion” (LPIF).
A common procedure designed to alleviate the

pathologic forces on the patella in LPIF is the arthro-
scopic lateral retinacular release. However, there are
problems with how the procedure is typically per-
formed. The most significant complication is iatrogenic
medial patellar subluxation, which can worsen the
patient’s knee pain and require further stabilization
procedures.11-13 In addition, the traditional arthro-
scopic release does not extend distal enough to relieve
the pressure in flexion.14 The biomechanical effects of
lateral release are related to the length of the release,
especially in the distal direction. Many releases are
performed in knee extension (not flexion, the position
of maximum contact pressure) and extend inferiorly
only as far as the joint line or anterolateral inferior
arthroscopic portal. Although the clinically necessary
amount of release is not known with certainty,
extending the release distally to the level of the tibio-
femoral joint line does result in a measureable increase
in patellar mobility.
The technique of the senior author (D.A.S.) was

developed in response to the shortcomings of
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Chondroplasty is performed as needed, and loose
bodies are removed. Associated meniscal pathology is
addressed as indicated.
A midline skin incision is then made, and skin flaps are

developed to expose the patella and patellar mechanism
from the patella to the tibial tubercle. Hemostasis is
obtained with electrocautery. The first step is to free the

lateral side of the patellar tendon (Fig 3). The lateral
retinaculum is carefully opened at the inferolateral tip of
the patella. This allows the patella to move to the center
of the femoral trochlea. This release is carried only far
enough proximally to allow the patella to center in the
trochlear groove (Fig 4). It is usually not necessary for
the release to extend past the superior pole of the
patella.
If there is excessive lateralization of the tibial tubercle,

a tibial tubercle osteotomy is performed to move the
tubercle anteriorly and medially. If there is associated
patella baja, the tubercle is recessed proximally. The
patellar tendon is freed on the medial side, and the
tibial tubercle is undercut with a saw to allow the
tubercle to rotate medially and anteriorly and perhaps
move upward or downward. The patellar tendon is
attached to the tibial tubercle, and by fixing the tubercle
in the desired position, the alignment and pressure on
the patellar tendon can be corrected. The tubercle is
then fixed in place with 2 screws (Synthes, West
Chester, PA). The bony defect created on the lateral side
of the tibial tubercle is filled with DBX artificial bone
graft (Synthes) for the best healing.
Once the tibial tubercle is fixed in the corrected

position, the lateral release is repaired by rotating a flap
of adjacent iliotibial band to close the defect (Fig 5). This
prevents development of lateral-side laxity and medial
subluxation. If the lateral side has been seen to be
excessively lax, the lateral release is extended into the

Fig 2. Preoperative arthroscopic image of the patellofemoral
compartment (right knee), viewed from the anteromedial por-
tal, showing compression of the lateral facet of the patella over
the lateral femoral condyle with the knee at 90! of flexion.

Fig 3. Right knee after a midline skin incision. Electrocautery
is used to free the lateral side of the patellar tendon.

Fig 4. The lateral retinaculum is carefully opened at the
inferolateral tip of the patella and carried only far enough
proximally to allow the patella to center in the trochlear groove.
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Chondromalacia of lateral facet 



LR and Repair with IT Band Rotation Flap 

Arth Tech 2014 vastus lateralis tendon. The tendon can be overlapped,
tightening the lateral structures above the patella. The
lower part of the lateral release is repaired as described
earlier. The final repair is shown in Figure 6.
Repeat arthroscopy is performed, showing resolution

of the LPIF and the patella to be centered within the
femoral trochlea (Fig 7). At this point, the patella is
examined for stability. Medial and lateral forces are
applied to the patella in full extension and 30! of
flexion to assess for medial and lateral patellar insta-
bility. If indicated, soft-tissue reconstructions are per-
formed at this time.
Postoperatively, the patient is placed in a knee

immobilizer and educated on active range-of-motion
and quadriceps-strengthening exercises. The patient is
encouraged to bear weight as tolerated with crutches
for 2 to 4 weeks. The knee immobilizer is dis-
continued when the patient has gained good quadri-
ceps control.

Discussion
To understand the pathologic process of LPIF, the

normal anatomy and kinematics of the patellofemoral
joint should be considered. The lateral retinaculum is a
richly innervated connective tissue structure located on
the lateral aspect of the knee.4 It is composed of 2
layers.17,18 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
patellar tendon. The deep layer of the retinaculum
consists of several structures, including the transverse
and lateral patellofemoral ligaments, as well as the
patellotibial band. It is oriented longitudinally with the
knee extended but exerts a posterolateral force on
the lateral aspect of the patella as the knee is flexed.10

Medial and lateral forces are balanced in a normal
knee, and the patella glides appropriately in the femoral
trochlea. Alteration in this mediolateral equilibrium can

Fig 5. The lateral release is repaired by
rotating a flap of adjacent iliotibial
band to close the defect.
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Repair: 
-Prevents medial subluxation 
-Restores load-sharing function of 
lateral retinaculum 
-Normalizes PF contact pressures 



LR and Repair with IT Band Rotation Flap 
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After 

Before 

Lateral facet 



Complications and Considerations 

•  Anesthesia 
•  Bleeding 
•  Nerve Injury 
•  Infection 
•  Stiffness 
•  Recurrence 
•  Need for hardware removal (~50% if tibial tubercle transfer) 



Rehabilitation and Return to Sports 

•  WBAT with crutches (toe-touch if tibial tubercle moved) 
•  Brace after surgery for 4-6 weeks until quad strength regained 
•  Running at 3-4 months 
•  Return to sport test at 4-6 months 



Conclusions 

•  Goals = relieve pain, regain function 
•  Diagnosis based on history and physical exam 
•  T2 mapping on MRI can aid in diagnosis 
•  Arthroscopy confirms 
•  Open lateral release and repair results in good or excellent 

results in 97% of patients with mean f/u of 6 years 


