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Abstract: Pediatric patellofemoral instability is a common and debilitating problem. In recent years, there has been 
an improvement in diagnostic capabilities and greater knowledge of unique pediatric patellofemoral anatomy and 
pathophysiology. The spectrum of disease varies from a single traumatic dislocation, sporadic recurrent dislocation, 
obligatory dislocation in flexion, or even fixed dislocation in severe or syndrome-associated cases. One must have a 
thorough understanding of common anatomic and pathophysiologic contributors to patellofemoral instability, such as 
coronal or axial plane malalignment, and concomitant osteochondral injury. When treating pediatric patellofemoral 
instability, it is important to understand the benefits and limitations of nonoperative management. We further 
recognize the challenges imparted by the anatomy of the skeletally immature knee, specifically with regards to the 
physis, when considering surgical treatment.  The purpose of this paper is to review our approach to first time 
dislocations and non-fixed recurrent patella femoral instability. 

Key Concepts: 
• Nonoperative management of first-time patellofemoral dislocations consists of a regimented rehabilitation and

return to play protocol.
• In the skeletally immature patient, medial patellofemoral ligament reconstruction requires close attention to the

anatomic proximity of the medial distal femoral physis.
• Guided growth to correct genu valgum in isolation or in combination with other stabilizing procedures can treat

patellofemoral instability in immature patients.
• Concomitant chondral or osteochondral injury must be recognized and may require surgical treatment.
• In severe cases of patellofemoral instability such as obligatory dislocation in flexion, an algorithmic treatment

approach which considers individual patient factors as well as intraoperative findings should be implemented.
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Introduction  
Patellofemoral instability is a common and debilitating 
problem in the pediatric and adolescent population.1 
Patellofemoral dislocations are often painful and lead to 
further injury,2, 3 such as recurrent instability, cartilage 
injury, and/or osteochondral fracture.3, 4 Symptoms 
resulting from patellofemoral dislocations can be 
lifelong in severe cases, causing disability and potential 
acceleration of degenerative osteoarthritis.3, 4 Skeletally 
immature athletes are at especially high risk of 
patellofemoral dislocation as the majority of 
patellofemoral dislocations occur during athletics.5, 6 The 
overall injury rate for high school athletes is as high as 
1.95 per 100,000 athlete-exposures.7, 8 Patients under 20 
years have the greatest incidence of patellofemoral 
dislocation,5, 6, 9 and those under 16 years are more likely 
to suffer from recurrent instability.10–12 Pediatric patients 
who, depending on the severity of the injury, may have 
up to a 60% recurrence rate.9, 10  

In order to appropriately apply the best treatment options 
for a pediatric patient with patellofemoral instability, it 
is important to obtain a thorough history, physical 
examination, and appropriate diagnostic imaging. Less 
severe and first-time cases may initially be treated 
nonoperatively, with bracing, and neuromuscular control 
and strengthening techniques. More severe and recurrent 
cases, such as obligatory patellofemoral dislocation in 
flexion, tend to require surgical treatment but must take 
into consideration unique pediatric anatomy. 
Importantly, there are a number of morphologic 
abnormalities and concomitant injuries known to 
contribute to more severe patellofemoral instability, such 
as coronal plane malalignment (genu valgum), trochlear 
dysplasia, patella alta, and soft tissue laxity or 
disruption.1,13–15Although medial patellofemoral 
ligament (MPFL) reconstruction is generally regarded as 
the gold standard procedure to treat recurrent lateral 
patellofemoral instability,7, 16 these additional 
pathologies must also be considered. Furthermore, 
MPFL surgery must be modified in skeletally immature 
patients, and other surgical methods such as distal 
femoral or tibial tubercle osteotomy are usually 

contraindicated.17–20 Young athletes both attempting 
nonoperative management or in the postoperative 
treatment phase also require dedicated rehabilitation 
protocols.10, 21  

The purpose of this review is to outline and assess 
important considerations in the treatment of pediatric 
patellofemoral instability other than solely the MPFL, as 
discussed in the adult literature.22–25 In this manuscript, 
we discuss: a structured approach for nonoperative 
management  of patients with a focus on milestone-
based return to sports and activity, anatomic 
considerations for MPFL reconstruction in skeletally 
immature patients, the role of correcting genu valgum, 

Figure 1. Example of hip strategy and proper lower 
extremity alignment with squats and forward step down. 
A), B) front and side views of two-legged squat;  
C) single-leg squat; D) single-leg step-down  
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surgical treatment options for patients with concomitant 
chondral or osteochondral injury, and an algorithmic 
approach to treating severe cases of obligatory 
patellofemoral dislocation in flexion. 

The Keys to Maximizing Success of Rehabilitation 
and Return to Play After First-Time Dislocators 
Nonoperative treatment of a young athlete with a first-
time patellofemoral dislocation aims to restore strength 
and function as rapidly as possible while ensuring 
patellofemoral stability and avoiding chronic 
patellofemoral pain. Progression through subsequent 
phases of treatment is criteria-based and it should be 
noted that timeframes are generalized. For all functional 
activities the patient must be pain free without patellar 
apprehension. In the later phases, it is integral that the 
patient consistently demonstrates proper lower extremity 
and trunk alignment and control as well as good force 
attenuation with impact activities even when fatigued. 
For treatment to be successful, development of a home 
exercise program is vital. The authors’ recommendations 
to facilitate program adherence are to encourage 
“cornerstone exercises” (which are the highest priority 
for the patient’s particular presentation), to keep the 
program short (as few as 3-4 exercises), and to 
collaborate with the patient and family on successful 
strategies rather than being punitive if they are not 
following the program.  

For the first two weeks after the initial dislocation, it is 
important to protect the patellofemoral joint and medial 
soft tissue structures while minimizing edema and 
inflammation. The knee can be immobilized in extension 
or placed in a patellar stabilizing brace; the latter 
requires the patient to position the buttress properly at 
the lateral patella and adjust it throughout the day if the 
brace migrates. Neuromuscular electrical stimulation can 
be utilized but can be poorly tolerated in the youth 
population. Biofeedback may be a better option in this 
age group. Weight-bearing in the early phase can be 
protected, and standing and walking are limited to 
minimize pain and effusion which inhibit quadriceps 
activation.26, 27 To minimize edema, the patient should be 

encouraged to elevate the leg above the level of the chest 
when at rest. A compressive wrap, tubular elastic 
stocking, or elasticized knee sleeve may be applied. Cold 
therapy with simultaneous compression can be applied 
using an automated unit. Exercises performed in the 
early phase include four-way straight leg raises as well 
as resistance band plantarflexion, with focus on 
establishing a hip strategy rather than a knee strategy.  
Stretching can be performed but caution should be taken 
if the patient is hyperflexible.  

In the sub-acute phase, which is generally weeks 2-3 
post-injury, weight-bearing can be progressed 
accordingly based on presence of concomitant injuries. 
If a hinged brace is used, it can be unlocked when the 
patient is able to perform a straight leg raise without a 
knee extension lag. Exercise program advancements 
include standing calf raises, clamshells, bridges, short 
crank stationary bike if able without pain, and foot 
intrinsic muscle exercises, such as towel crunches and 
marble pickups to assist with creating a stable base of 
support during eventual functional activities. Blood flow 
restriction is gaining popularity and can also be 
considered, as it loads the patellofemoral joint at a lower 
intensity than traditional exercise while potentially 
yielding similar strength gains.28, 29  

Weeks 3-6 are generally the transition to functional 
activity. At this point, straight leg raises can be advanced 
with ankle weights. The patient can progress to static 
single-leg activities such as single leg balance and can 
progress to forward step-ups, beginning as low as two 
inches if needed. Closed chain dynamic exercises such 
as double leg mini squats (Figures 1A and 1B) and short-
range leg press can be performed. Depth can be 
progressed and loading advanced to single leg and 
eccentrics. The patient can be advanced to a standard 
stationary bike if appropriate per patient height and 
resistance can be added. Core strengthening can also be 
performed with exercises such as planks and side planks. 

At 6 weeks, the patient can begin dynamic, non-impact 
functional activities such as sidestepping in a mini squat 
position, as well as proprioception and neuromuscular 
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facilitation through double and single leg activities 
(Figure 1C) on stable and unstable surfaces adding 
perturbations. It must be noted that in order to begin 
these types of activities, the patient must demonstrate 
good control in static single leg stance. Also in this 
phase, the patient can perform lunges and lunge walks, 
bike intervals for anaerobic conditioning and leg power 
development, add weight to functional tasks, and begin a 
step-down progression as low as two inches (Figure 1D).  

After 10 weeks, the patient is transitioned to low impact 
and eventually high impact activity and can perform 
squat jumps, hop to opposite leg, and low intensity pre-
programmed/feedforward agility such as forward 
jogging, backpedaling, and side shuffling without 
reacting to external stimuli. When the patient achieves a 
limb symmetry index7 of 85% with good force 
attenuation and proper alignment, he or she may be 
transitioned to higher impact activity. Tests such as 
single leg single hop for distance, triple hop for distance 
and crossover hop for distance can be utilized to make 
this determination. In this transition, feedforward 

activities can be advanced to 100% effort including 
plyometrics. A progression of pivoting and reactive 
feedback drills can also be introduced, where the patient 
reacts to external stimuli such as verbal commands of 
visual prompts to change direction. 

Criteria to begin progressive return to sports are 85-90% 
limb symmetry index, and ability to perform repeated 
full intensity running, cutting, and jumping, all with 
optimal mechanics. It is recommended that the parent, 
coach, and athlete are fully committed to the initial 
restrictions before allowing the athlete to begin training 
with the team. At practice, noncontact drills can be 
performed, such as dribbling in soccer without a 
defender. For return to full sports participation, criteria 
include a limb symmetry index as high as 95-100%, and 
the ability to complete full practices, followed by partial 
games or matches. It is imperative to establish an injury 
prevention program which should include a strength, 
conditioning, and neuromuscular training program to be 
followed throughout the year as well as consideration of 
continued use of a patellofemoral stabilizing brace. 

Figure 2. Relationship of MPFL femoral origin to the medial aspect of the distal femoral physis. A) Representative 
photograph demonstrating dissection of a skeletally immature cadaveric knee specimen. Red pins indicate extent of MPFL 
tissue. B) Data derived from a quantitative anatomic study using 15 cadaveric immature knee specimens, demonstrating 
the proximity of the MPFL femoral origin to the distal femoral physis. Figure adapted with permission from Shea et al.37 
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Unique Anatomic Considerations for MPFL 
Reconstruction in Skeletally Immature Patients 
MPFL reconstructions have shown good outcomes for 
recurrent patellofemoral instability in carefully selected 
adult and pediatric populations.22, 30 The surgical 
technique for adults and adolescents follows anatomic 
recommendations for graft placement.25, 31, 32  Graft 
placement on the patella has been consistent, with many 
groups recommending a broad attachment along the 
medial border of the patella.33, 34 Avoiding large patellar 
drill tunnels can reduce the risk of patella fracture.35 
There appear to many good graft choices, including 
autograft quadriceps and hamstring, as well as allograft 
choices. 

Femoral graft placement for younger patients with 
significant growth remaining has been more 
controversial due to variation in imaging and anatomic 
studies of the MPFL origin with respect to the distal 
femoral physis.  Some researchers have proposed that 
the MPFL origin is consistently below the femoral 
physis, where other imaging and anatomic studies have 
shown variation in MPFL origin with respect to the 
femoral physis.36, 37 While the midpoint of the MPFL 
may be at or below the physis in some subjects, the 
coronal plane of the MPFL may span above the distal 
femoral physis, and this may be more common in older 
patients.  

Based on anatomic studies, the mean coronal width of the 
MPFL between ages 8-11 is 0.8cm, with a range of 0.43 
to 1.28cm; the proximal limit of the MPFL is at or above 
the physis in some subjects (Figure 2).38, 39  In young 
patients with significant growth remaining, direct physeal 
injury can lead to physeal arrest and growth disturbance.  
It is generally accepted that due to the native anatomy of 
the midpoint of the femoral origin of the MPFL,33, 36, 37 
and the fact that the direction of femoral growth is that the 
epiphysis grows away from the metaphysis, femoral 
fixation of an MPFL graft in the distal femoral epiphysis 
is appropriate while using modified techniques to avoid 
iatrogenic physeal injury.40, 41 

Management of Coronal and  
Axial Plane Malalignment 
Genu Valgum 
Genu valgum is a potential contributor to patellofemoral 
instability. As the knee goes into valgus, the pull of the 
extensor mechanism moves lateral to the trochlear 
groove. This acts as a destabilizing force on the patella, 
tending to pull it laterally from the trochlea. Correcting 
this knee valgus in the skeletally immature may be done 
through guided growth of the medial distal femur and/or 
proximal tibia (Figure 3).3 This should be considered in 
patients with at least one year or more of growth 
remaining, and in the presence of greater than ten 
degrees of knee valgus, or when the treating surgeon 
feels that coronal plane deformity is contributing to 
patellofemoral instability.42 Patients with skeletal 
dysplasia often have diminished growth potential and 
valgus correction via guided growth may take longer. 

Figure 3. Example of patellofemoral instability in the 
setting of genu valgum. This skeletally immature patient 
with Ellis van Crevald syndrome and severe bilateral 
genu valgum had patellofemoral instability. Left and 
right panels are from before and after hemi-
epiphysiodesis, respectively.  Correcting the valgus is 
required to treat patella instability. 
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There is little consensus on whether to perform 
patellar stabilizing procedures such as MPFL 
reconstruction concurrently, or to wait until the 
coronal axis is corrected. Parikh et al. reported a 
screw hemi-epiphysiodesis technique that allows 
for safe placement of MPFL anchoring implants, 
thus allowing for simultaneous growth modulation 
and MPFL reconstruction.43 However, Tan et al. 
argued that sometimes further procedures are 
unnecessary after the alignment has been 
corrected. In their series of 20 patients with valgus 
knees and patellofemoral instability who underwent 
guided growth, 16 required no further surgery.44 
Additional study is needed to determine the ideal timing 
of these procedures. The authors’ preference, 
particularly in younger children, is to first correct 
coronal plane angular deformity, and subsequently 
perform MPFL reconstruction at the time of guided 
growth implant removal if the patient continues to have 
instability despite anatomic limb alignment.  

Correcting genu valgum in a patient who is skeletally 
mature requires more extensive surgery in the form of 
distal femoral osteotomy with plate osteosynthesis. 
Wilson et al. reported on a series of 10 patients who had 
varus-producing distal femoral osteotomies for 
patellofemoral instability, and noted improvement in 
both functional and radiographic parameters, with eight 
patients having no further instability.45 Although they 
noted satisfactory outcomes, distal femoral osteotomy in 
skeletally mature patients is more invasive than implant-
mediated guided growth in skeletally immature patients 
and introduces the possibility of additional 
complications, including nonunion. 

Axial Malalignment: Rotational Mismatch 
Excessive femoral anteversion coupled with external 
tibial torsion is sometimes referred to as “miserable 
malalignment” and also can contribute to patellofemoral 
instability, as the extensor mechanism tends to pull the 
patella laterally away from the trochlea.  Several studies 
have suggested axial malalignment as a potential cause 
for poor outcomes or failure of patellar stabilization 

surgery. Franciozi et al. suggested that femoral 
anteversion correlated with a poor outcome for MPFL 
reconstruction with tibial tubercle osteotomy.46 Other 
authors have reported that persistent external tibial 
torsion correlated with diminished outcomes in 
patellofemoral stabilization surgery.47–49  Others report 
better outcomes with femoral and/or tibial osteotomy in 
the setting of revisions for those failures.50–52 In some 
cases it has been described as included in the index 
patellofemoral stabilizing procedure.53–55 However, some 
patients, families, or surgeons might find rotational 
plane osteotomies excessive in the treatment of a typical 
adolescent athlete in the absence of severe rotational 
malalignment. In a patient in whom axial malalignment 
is a concern, three-dimensional gait analysis may help to 
decide on the usefulness of a derotational osteotomy. 

Osteochondral Injuries in the Setting  
of Acute Patellofemoral Instability 
Concomitant chondral or osteochondral injury after 
acute lateral patellofemoral dislocation is relatively 
common.  Seeley et al. retrospectively examined 122 
pediatric patients (age 11-18 years) over a 10-year 
period and identified 46 (37.7%) who had an associated 
osteochondral injury confirmed on MRI.56  Because of 
the nature of the injury mechanism (i.e., lateral 
patellofemoral dislocation followed by spontaneous or  

Figure 4. Axial MRI scans demonstrating two types of 
patella injury in the setting of patellofemoral instability. 
A) Medial avulsion fracture at MPFL patellar insertion; 
B) Full-thickness osteochondral fracture of weight-
bearing portion of medial patellar facet 
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manual relocation), the two most common locations of 
osteochondral injury are the lateral femoral condyle 
(LFC) and the medial patellar facet.2, 57  In the series 
described by Seeley et al., 23.9% of patients had injury 
to the LFC, 76.1% of patients had injury to the medial 
patellar facet, and 6.5% of patients had injury to both.  
The depth of the osteochondral injuries varied and 
ranged from superficial, cartilaginous fissuring to deep, 
full-thickness fractures involving the subchondral bone.  
An osteochondral injury can also remain in situ or result 
in a displaced loose body. 

In general, smaller (<1cm) osteochondral lesions can be 
treated either nonoperatively or with simple arthroscopic 
loose body removal.  Surgical treatment should be 
considered for lesions that are larger than 1cm in size.  
Loose body removal remains an option for larger 
lesions, but consideration should be made to address the 
residual fracture bed in the patella or lateral femoral 
condyle with either osteochondral fragment reduction 
and fixation or some other method of chondral 
resurfacing.   

For osteochondral injuries of the medial patella, it is 
important to distinguish between avulsion fractures of 
the MPFL insertion versus fractures of the weight-
bearing portion of the medial patellar facet or inferior 
pole (Figure 4).  Avulsion fractures of the MPFL patellar 
insertion do not need to be addressed surgically unless 
the surgeon thinks it will substantially influence the risk 
of future instability episodes.  In contrast, surgical repair 

of full-thickness osteochondral lesions of the medial 
patellar facet should be considered to minimize the risk 
of future patellofemoral arthrosis.  Similarly, variability 
exists in lateral femoral condyle osteochondral lesions.  
These can occur either in a non-weight bearing or 
weight-bearing portion the lateral femoral condyle 
(Figure 5).  Surgical repair is only indicated for those 
lesions that involve the weight-bearing surface. 

The osteochondral fracture fragment as well as the 
fracture bed should be assessed for tissue quality as both 
these factors can influence ultimate treatment.  This 
includes characterizing whether the fracture fragment 
consists mostly of cartilage or whether it consists of both 
cartilage and subchondral bone.  The residual fracture 
bed in the medial patellar facet or lateral femoral 
condyle also should be similarly addressed for depth of 
injury.  Chondral-only fractures will necessitate different 
fixation methods than fractures that involve a portion of 
bone.  Similarly, superficial cartilage only lesions of the 
weight-bearing portion of the medial patellar facet or 
lateral femoral condyle will be treated differently than 
lesions that probe deep into the subchondral bone. 
Although in general, lesions with attached bone have 
improved healing potential, in pediatric patients the 
fixation of chondral-only fragments has been shown to 
be successful in select individuals.41  

Surgical treatment is generally indicated for large 
osteochondral lesions that involve the articulating or 
weight-bearing portion of the medial patellar 

Treatment Size    Injury location      Fracture fragment quality 

Loose body removal <1 cm    NWB      Poor – Cannot accept fixation 

Reduction/fixation >1 cm    WB      Good – Can accept fixation 

Salvage procedure >1 cm    WB      Poor – Cannot accept fixation 

Table 1. Factors that Influence Osteochondral Fracture Treatment 

NWB = Non-weight bearing surface. WB = Weight bearing surface 

 

7



JPOSNA   
Volume 2, Number 2, August 2020  

Copyright @ 2020 JPOSNA  www.jposna.org 
 

facet/inferior pole or lateral femoral condyle, 
respectively.  When considering fixation options, the 
osteochondral fracture must be of sufficient quality 
to accept fixation implants (e.g., no comminution or 
fragmentation) (Table 1). Additionally, the depth of 
the lesion will influence implant choice.  For 
example, chondral-only fragments will not be able to 
accept traditional screw fixation and chondral 
specific implants may be necessary to provide 
adequate fixation.  

Finally, in the case of osteochondral fractures that 
are unsalvageable due to poor tissue quality and in 
the setting of a large osteochondral fragment bed 
defect, articular resurfacing salvage options may be 
considered.  Depending on the depth of the lesion, these 
salvage procedures include abrasion arthroplasty or 
microfracture, osteochondral autograft transplantation 
surgery (OATS), osteochondral allograft, autologous 
chondrocyte implantation (ACI), or resurfacing with 
particulated juvenile allograft cartilage.  Discussion of 
the specifics of these resurfacing techniques are beyond 
the scope of this article but may be selected based on 
various factors and depending on the treating surgeon’s 
preference and implant availability.  

Severe Atypical Patellofemoral Instability: 
Syndromic Instability and Instability in Flexion 
Obligatory dislocation occurs every time the patient 
flexes or extends the knee, and fixed lateral dislocation 
is when the patella is irreducible regardless of knee 
postioning.58 Many of these patients have a syndromic 
association to their instability such as skeletal dysplasia, 
nail patella syndrome, Marfan disease, Ehlers-Danlos, 
cerebral palsy or Downs Syndrome.  Patients with fixed 
and obligatory dislocations have a distinct, more severe 
manifestation of the disease, and require different 
treatment than patients with traumatic dislocations.  

Obligatory patellofemoral dislocation occurs laterally 
every time the patient flexes the knee. The patella sits 
centered anteriorly in extension but dislocates into the 
lateral gutter as the knee is flexed. In most cases, the 

patella is unable to be manipulated or reduced into the 
trochlea while in flexion but will spontaneously reduce 
upon full extension. Surgical treatment of obligatory 
patellofemoral dislocation in flexion involves a step-by-
step approach based on patient factors and intraoperative 
assessment.9, 59  

First, it is important to understand that the 
pathophysiology of obligatory lateral patellofemoral 
dislocation is complex and multifactorial. These patients 
tend to have multiple anatomic abnormalities, including 
patella alta, trochlear dysplasia, soft tissue laxity or 
deficiency, and may also have concurrent rotational 
deformities to the lower extremity. The algorithmic 
approach aims to restore the normal force vector of the 
extensor mechanism while stabilizing the patella; it 
begins with bony realignment as needed, followed by 
soft tissue balancing, based on patient factors and 
intraoperative findings. 

Bony deformity should be addressed, as outlined above. 
In patients with an abnormal tibial tubercle-trochlear 
grove (TT-TG) distance, distal realignment procedures 
should be considered. A tibial tubercle osteotomy to 

Figure 5. Sagittal MRI showing osteochondral injury to 
the lateral femoral condyle in the setting of patellofemoral 
instability. A) Lateral femoral condyle lesion, non-weight 
bearing; B) Lateral femoral condyle lesion, weight-
bearing 
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medialize the tibial tubercle and attached patellar tendon 
is recommended for skeletally mature patients. In the 
skeletally immature patients, we recommend a medial 
soft tissue patella tendon transfer, as previously 
described.60, 61 Although not performed in our practice, 
other procedures such as a Roux-Goldthwait and 
Nietosvaara techniques can also be used in patients with 
open physes.62, 63 

After bony alignment is corrected, a lateral release 
should be performed just lateral to the patella that 
extends distally to the joint line just lateral to the patella 
tendon, and proximally to the vastus lateralis tendon. A 
lateral lengthening of the retinaculum can be carried out 
by dissecting the central portion of the lateral 
retinaculum into two layers and then suturing the two 
layers back together at the conclusion of the case. In 
severe cases, a lateral retinacular lengthening is not 
always possible. If the vastus lateralis appears tight, it 
should be released from the patella and adjacent 
quadriceps tendon. The posterior fibers of the vastus 
lateralis muscle may also need to be released distally to 
decrease the lateral pull of the vastus lateralis. At the 

conclusion of the case, the vastus 
lateralis tendon should be reattached 
2-3cm proximally with the knee 
flexed at 60 degrees.  

At this point, the knee should be 
taken through a full range of motion. 
Anecdotally, we find about half of 
these patients no longer dislocate in 
flexion after lateral release and vastus 
lateralis release. However, if the 
patella still spontaneously dislocates 

in flexion, a formal quadriceps tendon lengthening 
should be performed. The distal rectus tendon should be 
Z-lengthened approximately 2cm and repaired with 
multiple interrupted sutures under tension with the knee 
in 70 degrees of flexion. The vastus lateralis release and 
quadriceps lengthening procedures are depicted in 
Figure 6 and Video 1. 

After addressing the lateral structures and lengthening 
the quadriceps tendon (if indicated), the MPFL should 
be reconstructed. We recommend using a double limbed 
hamstring graft with either suture anchor fixation to the 
superior half of the patella or with the free ends fixed in 
two 4.5mm short sockets to minimize risk of patellar 
fracture that can be seen with full tunnels. In skeletally 
mature patients, the femoral attachment should be based 
on anatomic landmarks (the saddle between the adductor 
tubercle and medial epicondyle), and the radiographic 
location of Schlottle’s point. In the skeletally immature 
patients, the attachment is just distal to the distal femoral 
physis as previously described.64  

In summary, obligatory dislocation in flexion is a severe 
type of patellofemoral instability that should be treated 
surgically in the pediatric population. An algorithmic 
approach to treatment that accounts for both individual 
patient factors and intraoperative findings should be 
implemented. Surgeons should be prepared to perform a 
combination of lateral release/lengthening, quadriceps 
lengthening, MPFL reconstruction, and distal 
realignment if necessary. 

Figure 6. Management of the quadriceps during treatment 
of obligatory lateral dislocation in flexion. A) Release of 
the distal vastus lateralis tendon off of the patella;  
B) Z-cut of the rectus femoris tendon; C) Lengthening of 
the rectus tendon and reattachment of the vastus lateralis 
to the proximal portion of the lengthened rectus tendon, 
thereby redirecting the force vector of the vastus lateralis 
to a more centralized position 
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Conclusion 
This paper has reviewed: 
1. keys to nonoperative management of a first-time 
patellofemoral dislocator 
2. anatomic considerations in MPFL reconstruction in 
the skeletally immature individual 
3.  coronal plane deformity correction as a stand-alone 
treatment or as an adjunct to other stabilizing procedures 
4. surgical treatment options for patients with 
concomitant chondral or osteochondral injury 
5. an algorithmic approach to treating severe cases of 
fixed dislocation or obligatory dislocation in flexion  

Pediatric patellofemoral instability is an increasingly 
common problem that has an impact on function, quality 
of life, and future degenerative disease of the knee. 
Treatment strategies and techniques continue to evolve 
as our knowledge of anatomy, pathophysiology, and 
biomechanics continues to improve. It is important to 
have a comprehensive and multidisciplinary 
foundational knowledge to treat these patients 
appropriately, as many procedures described in 
skeletally mature adolescents and adults may not be 
applicable to our youngest patients, and unique pediatric 
pathology must also be considered.  
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