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Epidemiology and background

Patellar instability is a common clinical problem affecting 
between 6 and 23 per hundred thousand person-years with 
a higher incidence in females than males (1-4). The most 
predominantly affected group are adolescents between the 
ages of 14 and 18 years old (1,2). Patellofemoral instability 
is a multifactorial problem that can stem from a host of risk 

factors both demographic and anatomic. Demographic 
risk factors include young age, female sex, history of 
contralateral dislocation, and family history (5). Anatomic 
risk factors include trochlear dysplasia, elevated tibial 
tubercle to trochlear groove distance (TT-TG), patella 
alta, femoral and or tibial malalignment or rotational 
deformity, l igamentous laxity,  and neuromuscular 
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imbalance or control (6).
Recently, the risk of recurrence after a first time dislocation 

has been an area of research focus (4,7-12). Prediction 
models for first-time dislocators have concluded that there is 
a high-risk subset of young patients with trochlear dysplasia 
who have a much higher rate of recurrence than previously 
thought (4,11-13). The risk of recurrence after a first-
time dislocation was previously documented as low as at 
17%, however, this number was based on all-comers (4).  
More recent studies have demonstrated the risk of 
recurrence as high as 85% in high-risk subsets of the first-
time dislocator group (13). 

In addition to the pain and dysfunction caused by an 
instability event and the time away from sport required for 
recovery, with each dislocation, there is a significant risk of 
morbidity to the joint (14-16). In children and adolescents 
who sustained a first-time patellar dislocation, more than 
90% will sustain an injury to the medial patellofemoral 
ligament (MPFL) (17), and greater than 90% will sustain 
some type of injury to their cartilage (14). The cartilage 
injury can vary from simple cracks and fissures to full-
thickness cartilage defects and osteochondral fractures. 
These can be devastating injuries to the future health of the 
joint.

Current standard of care for first-time dislocators 
without a loose body or osteochondral fracture is 
nonoperative management (18). However, recent literature 
has demonstrated a high-risk population of patients with 
trochlear dysplasia who are under 25 years old at the time 
of their first dislocation. These risk factors predispose 
to an almost 70% risk of recurrence and as high as 85% 
in patients with a history of contralateral dislocation in 
addition to other anatomic risk factors (13). Given the 
young age of this high-risk population and increasing risk 
of cartilage damage with subsequent dislocation, there is a 
current focus in determining whether this high-risk group 
might be better treated with early surgical stabilization to 
prevent or reduce their risk of recurrent dislocation (6,7). 
While still controversial, there is growing evidence that a 
risk-stratified approach to surgical indications for the first 
time dislocator might be better than the one-size-fits-all 
model currently in use.

The two major questions we currently seek to answer in 
the field of patellar instability are (I) should we operate on 
a first time dislocator at high risk for recurrent dislocation 
and (II) what is the best surgical option for patients with 
recurrent dislocations? Is an MPFL alone enough for high-
risk patients with several poor prognostic risk factors? 

Clinical evaluation

Clinical evaluation should begin with a detailed history. 
This should include the patients age, skeletal maturity, sex, 
and activity level of the patient and any relevant family 
history. The clinician should determine if this was a first-
time dislocation or a recurrent dislocation. In cases of 
recurrence, a detailed history of the first dislocation and 
any subsequent dislocations or subluxations, including 
age and mechanism of injury should be determined. It is 
very important to determine if this is an isolated instability 
problem or if pain is a substantial part of the chief 
complaint. This does not refer to pain associated with the 
instability events, but rather the clinician should seek to 
determine if there is daily or sports-related pain associated 
with weighted bent knee activities that would indicate 
overload and or malalignment in addition to the instability. 
If the patient is an athlete, it is important to understand 
what the patient’s expectations are with respect to returning 
to sport and how their seasonal timing may factor in so that 
the clinician can appropriately counsel the patient and their 
families (19).

A detailed physical exam begins with inspection and 
cartilage injury the patient standing alignment for any 
valgus or rotational deformities (19). Next, the Beighton 
scale is assessed, thumb to forearm, MCP hyperextension, 
elbow hyperextension, knee recurvatum, and palms to floor 
and a score out of 9 possible points is documented (20). All 
tests are scored bilaterally with the exception of palms to 
floor.

Next, in the seated position, a “J sign” is assessed while 
the patient flexes and extends their knee (21). This is 
done on both sides to compare the injured knee to the 
non-injured side. In the same seated position, crepitus is 
assessed with open chain knee extension to help focus the 
clinician’s attention to any potential underlying cartilage 
injuries. The patient is then asked to lie supine, and 
with the knee in extension, ballottement of the patella is 
performed to assess for effusion. Knee range of motion, 
including hyperextension, is assessed in the supine position 
and compared to the other knee. In the same position, hip 
range of motion including internal and external rotation is 
assessed.

Next, with the leg in full extension, the passive position 
of the patella is noted. In patients with passive patellar 
tilt, the clinician must assess whether or not the lateral 
structures are tight. This is done by maintaining the patella 
reduced in the trochlea and manually trying to evert the 
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patella to neutral. If the clinician is unable to bring the 
patella parallel to the table then a tight lateral retinaculum 
is documented. An accurate assessment may not be possible 
as this maneuver may be too painful or uncomfortable for 
the patient, especially in those with a recent dislocation. 
For this reason, the ability to evert the patella to neutral 
and the tightness of the lateral retinaculum should also 
be performed prior to the start of each case as part of the 
exam under anesthesia in order to fully assess whether or 
not a lateral lengthening is a necessary part of the patellar 
stabilization surgery.

The patella is then translated both medially and laterally 
and quadrants of translation are assessed as well as the 
presence of any apprehension. Here, it is important to focus 
here on the presence of any medial apprehension in patients 
who have previously had surgery as often these patients are 
not aware that their symptoms are from medial subluxation. 
This can be seen in cases where an over-aggressive lateral 
release, over-tensioned MPFL, or overcorrection of a tibial 
tubercle has been performed.

In some cases, patients with chronic instability or 
significant ligamentous laxity do not demonstrate 
apprehension in full extension. In these instances, the 
moving patellar apprehension test can be useful and is most 
sensitive with the knee ranged from 0 to 45 degrees of 
flexion while lateral stress is placed on the patella (22). In 
addition to assessing quadrants of translation, the presence 
or absence of an endpoint to both medial and lateral 
translation should be documented.

Next, the patella should be palpated. We start by 
translating the patella laterally to unroof the lateral facet 
and then the lateral facet can be directly palpated to elicit 
tenderness. This is done for the inferior pole by applying a 
downward posteriorly directed pressure to the superior pole 
of the patella thus bringing the inferior pole anterior where 
it can be more readily palpated. The medial facet is also 
palpated for tenderness by translating the patella medially. 
In cases of acute dislocation, the area along the medial facet 
is an expected area of tenderness and can help to locate the 
site of injury or tear of the MPFL. Additionally, if there 
has been an injury to the cartilage the medial border of 
the patella at the insertion of the MPFL will be expectedly 
tender. The posterior superior aspect of the medial 
epicondyle at the sulcus where the MPFL originates is also 
palpated as this is the other common location for MPFL 
injury.

The patient is then asked to lie prone and hip range 
of motion can be assessed again in this position. Hip 

anteversion should also be checked in the prone position. 
This is done by flexing the knee to ninety degrees. The hip 
is then rotated internally and externally while palpating the 
greater trochanter. When the greater trochanter is brought 
parallel to the floor the position of the hip is assessed and 
documented. In addition, the thigh-foot axis is documented 
as this will help further guide the clinician to any rotational 
deformities that may be present.

Diagnostic imaging

Standard radiographs include anteroposterior (AP) weight-
bearing radiographs of both knees, posteroanterior (PA) 
weight-bearing radiographs with the knee at 45 degrees of 
flexion, true lateral radiograph and a bilateral Merchant 
view at 30 degrees of flexion. In addition to the above, 
full-length standing alignment views are helpful if there 
is any concern for coronal plane malalignment (19,23). 
The AP and PA flexion or tunnel views are most helpful 
to exclude tibiofemoral pathology. The lateral X-ray is 
best to identify trochlear dysplasia as can be evidenced 
by a supratrochlear bump and crossing sign (Figure 1). 
The merchant view is used to identify patellofemoral 
congruence, any joint space narrowing indicating chondral 
pathology, subluxation and tilt.

MRI is a critical diagnostic tool for any patient who 
has sustained a dislocation whether it is their first-time 
or a recurrence (24). Not only does MRI help to identify 
the dislocation event by the bone marrow edema pattern 
on the medial patella and lateral trochlea, but it is critical 
to identify any soft tissue ligament injury to the medial 
patellofemoral complex and, most importantly, presence 
and extent of chondral damage. In addition, MRI allows 
assessment of the TT-TG. This measurement was first 
identified and defined on CT scan but it has since been 
validated on MRI. It is important to note however, that 
MRI underestimates TT-TG by approximately 3 mm as 
compared to CT (25,26). 

There is debate about the use of the TT-TG as a surgical 
indication for tibial tubercle transfers. Elevated TT-TGs 
are considered greater than 15 mm and some have used a 
TT-TG greater than 20 mm to indicate patients for the 
need for tibial tubercle transfers in addition to soft tissue 
stabilization (27,28).

Patellar height, classically defined on X-ray, is more 
accurately measured on MRI as the most useful patellar 
height classifications are mainly based on the articular 
length of the patella rather than the bony length. In addition 
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to Caton-Deschamps index (CDI) and Blackburn Peel (BP), 
the patella trochlear index measured on MRI is a very useful 
assessment of patellar height (29,30). In cases of instability, 
surgeries that alter or move the tibial tubercle will affect the 
height ratios for the CDI and BP but these changes will not 
be reflected by the Insall-Salvati measurement (31).

Classifications of trochlear dysplasia include the 
Dejour classification as described on both X-ray and MRI  
(Figure 2). This classification has demonstrated less inter-
rater reliability and intra-rater reliability and as such, the 
authors favor using the trochlear depth index (TDI) (30,32). 
The TDI is measured by drawing a line parallel to the 
posterior femoral condyles on the axial slice that reflects 
the most posterior aspect of the condyles. The heights of 
the medial (a) and lateral (b) trochlear facets as well as the 
deepest aspect of the trochlea (c) are then measured with 
respect to this line. The TDI is then calculated using 
the equation [(a+b)/2−c] (Figure 3) (30,33). For normal 
knees and those with mild dysplasia, “a” was measured 
as the highest aspect of the medial condylar cartilage. 
For patients with severe dysplasia, the point where the 
cartilage ends on the medial aspect of the cliff is utilized 
for the medial height reference point. A TDI <3 mm can 
be considered dysplastic and has been shown to correlate 
with patellar instability (30,32,34).

The TT-PCL is preferred by some to measure coronal 
plane malalignment as both the tibial tubercle and the 

Figure 1 A lateral X-ray status post a tibial tubercle osteotomy. 
The red arrow indicates a supratrochlear spur.

Figure 2 Examples of trochlear dysplasia. (A) Dejour type B with a flattened trochlea (B) Dejour type D with a flattened lateral condyle and 
a cliff pattern.

A B
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attachment of the PCL are tibial based and therefore do 
not cross the joint line and change with knee flexion or 
alignment, as is the criticism of the TT-TG (28). The TT-
PCL was originally described by Seitlinger (35) and is the 
measure of the center of the patellar tendon attachment on 
the tibial tubercle to the distance of the center of the PCL 
attachment on the tibia. Normal ranges for the TT-PCL 
have been reported as 11.9±4.67 mm with a value of more 
than 20 mm considered pathologic (28). Several studies 
have demonstrated that TT-TG was more predictive of 
recurrent instability then TT-PCL (36,37) and TT-TG 
Remains the author’s preferred method for measurements 
of coronal plane dysplasia (28).

Given that patellar instability is clearly a multifactorial 
problem, it can be misguided to think that one risk factor 
would determine high rates of failure for isolated MPFL 
reconstruction. Instead, we believe there is a need for an 
Instability Severity Index Score (ISIS score) of the patella as 
we have previously seen utilized in the shoulder instability 
literature (38). This score will help to determine which 
patients will benefit from an isolated MPFL reconstruction 
versus which may have a higher failure rate and thus be 
better served with a combined MPFL reconstruction and 
bony realignment procedure. Current studies are underway 
to help create a Patella Instability Severity Index Score 
which we believe will help clinicians determine which 
patients should undergo boney realignment rather 

than using one measurement (i.e., TT-TG >20 mm) to 
determine this (10).

In addition to MRI and plain radiographs, CT can be 
useful to assess rotational deformities such as femoral 
anteversion or excessive tibial external rotation. This is done 
in cases where severe bony malalignment is suspected as a 
significant contributor to patellar instability. We do not use 
CT routinely to assess the knee or to calculate the TT-TG 
as we find MRI to be equally useful with the added benefit 
that it does not expose these young patients to unnecessary 
radiation.

Treatment

First-time dislocators

Historically the standard of care for patients with an acute 
patellar dislocation has been non-operative except for those 
with a concomitant loose body or osteochondral fracture 
requiring removal or fixation. However, as mentioned 
above, literature has clearly defined a high-risk subset of 
first-time dislocators who may benefit from early operative 
stabilization. This high-risk group includes patients under 
the age of 25 at the time of their first dislocation and 
trochlear dysplasia. The risk of re-dislocation goes up with 
additional risk factors such as a history of contralateral 
instability and anatomic risk factors such as elevated TT-
TG and patella alta.

In addition to identifying patients at a high risk of 
recurrent instability, there have been several RCTs that 
have demonstrated significantly lower rates of re-dislocation 
and improved patient-reported outcomes in first-time 
dislocators treated with surgical stabilization versus those 
treated nonoperatively (39-41). In a study by Nwachukwu 
et al. (7) significantly greater rates of recurrence were found 
in skeletally immature patients treated nonoperatively 
compared with those who underwent surgical stabilization. 
In addition, patients undergoing surgery experienced 
significant improvements in function activity and quality of 
life compared to those treated nonoperatively (7). 

Though further research is needed to clearly identify 
whether early operative intervention is the right treatment 
for high-risk first-time dislocators, it is clear that the one-
size-fits-all approach is not appropriate. Risk stratified 
treatment for first-time dislocators will hopefully allow 
appropriate high-risk patients to undergo surgery early 
and prevent the long-term morbidity to cartilage seen with 
recurrent instability.

Figure 3 The trochlear depth index. TDI = [(a+b)/2−c]. A TDI <3 mm 
can be considered dysplastic and has been shown to correlate with 
patellar instability. 



Page 6 of 10 Annals of Joint, 2020

© Annals of Joint. All rights reserved. Ann Joint 2022;7:2 | http://dx.doi.org/10.21037/aoj-2020-02

Current beliefs on surgeries for first-time dislocators are 
limited to medial sided reconstructions and repair. Though 
repair may be indicated in first-time dislocators, the author’s 
preferred method is reconstruction regardless of skeletal 
maturity due to the literature’s demonstration of superior 
outcomes (6,27). In skeletally immature patients, the MPFL 
is fixed below the growth plate which in most patients is at 
or very near the isometric point.

There are certainly patients who need bony realignment 
in addition to MPFL reconstruction even after a first-time 
dislocation. However, the literature is unclear on who these 
specific patients are and therefore, until we have more 
research in this area, the authors favor isolated soft-tissue 
surgery in first-time dislocators.

Recurrent dislocators

Based on higher recurrence rates, standard of care 
treatment for patients with recurrent instability is surgical 
stabilization. In this population, the important question 
becomes which type of surgery will best treat their recurrent 
instability. Much has been written about whether a MPFL 
reconstruction is enough. Based on literature available, we 
currently do not know which patients will benefit from an 
isolated MPFL reconstruction and which will have failure 
with recurrent instability and therefore be better stabilized 
with a concomitant bony realignment surgery.

As mentioned above, a patella-specific injury severity 
index score would be instrumental in helping to counsel 
our patients on whether they need a concomitant 
bony realignment procedure in addition to an MPFL 
reconstruction. Until we have this score, best practice 
supports isolated MPFL in patients without pain as a major 
source of their chief complaint, unloadable chondral injuries 
(inferior and/or lateral), and anatomic abnormalities, such 
as severe rotational deformities, valgus deformity, patella 
alta, or significantly elevated TT-TG. There is currently 
mixed data on the use of autograft vs. allograft and both 
have shown successful outcomes with decreased recurrence 
rates without clearly defining one as superior over the 
other (42,43). Overall recurrence of instability after MPFL 
reconstruction has been reported at less than 3% (44). 
Isolated MPFL reconstruction has been shown in multiple 
studies to be successful in reducing the risk of redislocation 
even in the presence of trochlear dysplasia (45,46). 

For recurrent dislocations that involve concomitant 
cartilage injury, we recommend addressing these lesions 
at the same time as their surgical stabilization. For 

patients with an isolated cartilage problem, this should 
be managed with either a one-stage or two-stage cell-
based repair. In patients where the cartilage injury also 
involves the subchondral bone (subchondral architectural 
changes such as undulations, cysts and cavitation or bone 
loss) one must take, a structural approach that involves 
either an osteochondral autograft or allograft. However, 
it is important to note that subchondral edema does 
not necessarily indicate structural pathology within the 
subchondral bone that needs correction, and in appropriate 
situations, unloading this region will resolve the edema. 
For patellar lesions that have associated subchondral 
bone pathology, our preferred technique is osteochondral 
allograft utilizing a fresh patellar allograft due to the 
patella’s unique chondral topography and cartilage thickness 
which would be unmatched with an autograft (Figure 4), 
For contained lesions that do not have underlying structural 
bony pathology, our preferred technique is a one-staged 
approach utilizing particulated juvenile articular cartilage 
(PJAC) that is preformed using a small flexible mold created 
on the back table and which is then placed into the defect 
and gently shaped before sealing with fibrin glue (Figure 5). 

In patients who have significant valgus that is believed 
to contribute to patellar instability, surgical options depend 
on skeletal maturity. For patients with adequate growth 
remaining, a simple guided growth or epiphysiodesis may 
be sufficient to correct the valgus deformity and this can be 
combined with an MPFL reconstruction during the same 
procedure. In skeletally mature patients, the correction must 
be performed through a distal femoral osteotomy and can 
be combined with a simultaneous MPFL reconstruction, 
as well as a tibial tubercle osteotomy (TTO) if needed. In 
cases of severe femoral anteversion, a derotational distal 
femoral osteotomy can laterally rotate the trochlea to help 
reduce the TT-TG and stabilize the patella. This can also 
be done at the same time as an MPFL reconstruction (with 
or without a concomitant TTO if indicated).

It is important to note that pain from malalignment and 
patella overload cannot be treated with an isolated MPFL 
reconstruction as this will only serve to stabilize the patella 
but not unload it. It is important to understand if the 
patient is complaining of chronic pain in addition to the 
instability, as this can only be addressed with an unloading 
tibial tubercle osteotomy.

Tibial tubercle osteotomy is a very versatile operation 
for patellar instability. It can reduce the TT-TG and the 
lateral vector on the patella by medializing the tubercle and 
simultaneously via an oblique osteotomy, the tubercle can be 
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anteriorized to help unload the patellofemoral compartment 
decreasing pain or unloading cartilage injuries at the same 
time as addressing the coronal plane malalignment. In 
patients with severe alta, the tubercle can be distalized so 
that the patella engages in the trochlea earlier in flexion to 
help decrease the risk of dislocation. The acuity of the angle 
of the TTO can be flattened to obtain more medialization 
or made steeper to obtain more anteriorization based on the 
patient’s pathoanatomy.

Trochleoplasty has become more popular in the United 
States over the last five years as instrumentation has become 
available to make the procedure more guided, standardized, 
and hopefully safer for patients. Where past cuts were 
made completely freehand, current instrumentation exist 
to help protect the cartilage and guide the surgeon in the 
amount of bony resection. Even with the invention and 
implementation of newer instruments and guides, this 
procedure is intra-articular and immediately adjacent to the 
cartilage surface. Complications from trochleoplasty can 
include injury to the cartilage at the time of surgery and/

or decreased viability of the cartilage as a late effect because 
of undermining the subchondral bone which provides 
nutrients and blood supply to the cartilage. Though 
there are some specific instances where trochleoplasty 
is indicated, some surgeons believe it to be a first-line 
surgery for patients with severe trochlear dysplasia. The 
authors prefer to reserve the use of trochleoplasty for 
severe failed cases of instability when a properly executed 
MPFL and TTO have failed. The concern is that generally, 
patellofemoral dysplasia is bipolar and not isolated to the 
trochlea alone but often involves patella dysplasia as well. 
Addressing only one side of the joint will often lead to 
more incongruity. If the joint can be stabilized via surgeries 
that are extra-articular and with lower risk, that is the best 
option for the patient. There is currently no evidence that 
trochleoplasty normalizes patellofemoral contact pressures 
and if done only for stabilization and not the long-term 
health of the joint, then we believe that other methods with 
lower complication rates and morbidities should be trialed 
first. 

A B

Figure 4 Preoperative (A) and postoperative (B) MRI of a patellar osteochondral lesion treated with a patellar osteochondral allograft. 

Figure 5 Management of a patellar chondral defect with intact subchondral bony architecture. (A) A patellar chondral defect that has been prepared 
for single stage cell-based repair. (B) The patellar chondral defect after implantation of particulated juvenile cartilage and fixation with fibrin glue. 

A B
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In summary, patellofemoral instability is a complex 
problem and current recommendations regarding the 
timing and type of surgical intervention are evolving. It 
is essential to identify whether the patient is presenting 
with pain, instability or a combination of both, as the 
best treatment for these pathologies varies significantly. 
Current research is ongoing with the goal of understanding 
and clarifying which subgroup of first time dislocators 
should be managed operatively as well as which subset of 
recurrent dislocators require concomitant bony realignment 
procedures. This research is paramount to our ability to 
provide the best care for patients with patellar instability.  
Please find a supplemental Q&A between the authors and 
editors in Appendix 1. 
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Supplemental

Supplemental questions

1. Dr. Sommer Hammoud: Can you provide a flow 
diagram or general guidelines for your preferred 
algorithm for when to add a tibial tubercle transfer and 
when to distalize the tubercle? 

Author’s answer: When determining the best surgical 
management for patients with patellar instability, the first 
step is to assess whether the patient is presenting with pain, 
instability or a combination of both. It is very important 
to determine if this is an isolated instability problem or if 
pain is a substantial part of the chief complaint. This does 
not refer to pain associated with the instability events, but 
rather the clinician should seek to determine if there is daily 
or sports-related pain associated with weighted bent knee 
activities that would indicate overload and or malalignment 
in addition to the instability.

This determination is essential  for appropriate 
management because pain from malalignment and patella 
overload cannot be treated with an isolated MPFL 
reconstruction as this will only serve to stabilize the patella 
but not unload it. Chronic pain in addition to the instability 
can only be addressed with an unloading tibial tubercle 
osteotomy.

Tibial tubercle transfer can reduce the TT-TG and 
decrease the lateral vector on the patella by medializing 
the tubercle. Simultaneously via an oblique osteotomy, 
the tubercle can be anteriorized to help unload the 
patellofemoral compartment, decreasing pain or unloading 
cartilage injuries at the same time as addressing the coronal 
plane malalignment. In patients with severe Alta, the 
tubercle can be distalized so that the patella engages in 
the trochlea earlier in flexion to help decrease the risk of 
dislocation. The acuity of the angle of the TTO can be 
flattened to obtain more medialization or made steeper 
to obtain more anteriorization based on the patient’s 

pathoanatomy.
These are general guidelines but what is needed is a 

patient specific instability severity score to help guide what 
combination of procedures will provide them with the most 
stability, and if indicated, pain relief. The current ongoing 
work to create this predictive score will help determine 
what group of concomitant pathology leads to excessive 
forces that necessitate moving the tubercle. 

Currently and in the absence of a scoring index, our 
opinion or preferred indication is to perform a tibial 
tubercle transfer on anyone with overload and pain, anyone 
who subluxes in extension ( a “jumping J” sign) and anyone 
with a combination of a CDI greater than 1.4 with a TT-
TG >20 as previous literature from our group has shown 
this combination of patella alta and lateral tracking to 
inhibit the ability to reconstruct the MPFL in an isometric 
fashion (5). Measurements such as the Patellar-Tendon-
Lateral Trochlear Ridge Distance (PTLTR) can also help 
to better determine how the TT-TG may factor into 
maltracking of the patella (47). There are certainly many 
different variations of these anatomic variants that need to 
be taken into account as well as additional pathology such as 
ligamentous laxity and excessive femoral anteversion. 

2. Dr. Sommer Hammoud: What is your preferred 
cartilage repair technique for patellar chondral lesions 
requiring repair associated with instability? (MACI, OCA, 
Denovo, etc.)

Author’s answer: For patellar chondral lesions requiring 
repair that are associated with instability, we recommend 
addressing these lesions at the same time as their surgical 
stabilization. For patients with an isolated cartilage problem, 
this should be managed with an isolated cartilage repair 
with either a one-stage or two-stage cell-based repair. For 
patients with cartilage injury with concomitant subchondral 
architectural changes such as sclerosis and undulation, cysts 
and cavitation or bone loss, a structural approach must be 
taken that involves either an osteochondral autograft or 
allograft. However, it is important to note that subchondral 
edema does not necessarily indicate structural pathology 
within the subchondral bone that needs correction, and in 
appropriate situations, unloading this region will resolve the 
edema. For patellar lesions that have associated subchondral 
bone pathology, our preferred technique is osteochondral 
allograft utilizing a fresh patellar allograft due to the 
patella’s unique chondral topography and cartilage thickness 
which would be unmatched with an autograft. For lesions 

Pain Instability
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that do not have underlying structural bony pathology, 
our preferred technique is a one-staged approach utilizing 
particulated juvenile articular cartilage (PJAC) that is 
preformed using a small flexible mold created on the back 
table and which is then placed into the defect and gently 
shaped before sealing with fibrin glue.
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