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Heegaard J et al. Influence of soft tissue structures on patellar three dimensional tracking. CORR. 1994  



 All pa&ents with recurrent patellar 
disloca&on have MPFL damage 

Increases lateral quadriceps vector 56%  
>20mm dislocation population / control 12mm (p=.003) 

Soft tissue imbalance (Lateral tightness / 
Medial Laxity) 

83% dislocation population / control 3% 
(p=0.001) 



Factors contributing to instability  

  inadequate medial soft‐tissue restraints 
  such as VMO weakness or MPFL disruption 

  inadequate bony restraints 
  such as patella alta and patellofemoral dysplasia 

  excessive laterally‐directed forces  
  lower extremity malalignment ( TT‐TG or femoral 

anteversion / external tibial torsion)  



  Consistent surgical 
technique  

 remains unclear  



  Difficulty in re-establishing 
the bony constraint of the 
PF joint has led 
investigators to focus on the 
medial soft tissue structures 

 * predominantly the MPFL 



  The primary soft tissue 
restraint for lateral 
patellar subluxation near 
extension 

  53‐60% of the check‐rein to 
lateral patellar displacement 
at 0‐30º of knee flexion  

Desio Am J Sports Med. 1998 

Conlan J Bone Joint Surg Am. 1993  



The effect of reconstruction of the medial patellofemoral ligament on patellar tracking  Sandmeier RH et al. Am J Sports Med. 2000 

Why the MPFL?  



TT-TG 

Metaanalysis – Level II 

MPFL R has a high rate of success for pa7ents with PF instability 
The complica&on rate  26.1% (164 cases, not trivial) 

A systema7c review of complica7ons and failures associated with medial patellofemoral 
ligament reconstruc7on for recurrent patellar disloca7on. 

Shah JN et al.  Am J Sports Med 2012 

629 knees  



TT-TG 

 Complica7ons of Medial Patellofemoral Ligament Reconstruc7on in Young Pa7ents  
Parikh et al. AJSM 2013 

‐ 179 MPFL R 
‐  Complica7ons occurred in 16.2% of MPFL R in young pa7ents 

‐  Almost half resul7ng from technical problems  
‐  The rest from uncorrected addi7onal risk factors 

Case series ‐ Level of evidence IV  



TT-TG 

Failure to recognize 
additional risk factors  

Most failures in MPFL R 
result from factors that 

surgeons can control 



TT-TG 

47% of the complications in MPFL R are 
related to technical errors 

Prevention –  
Surgical precision 

Shital N, et al. AJSM 2013 



TT-TG 

Inappropiate placement of the femoral tunnel  

ST Double-Bundle One-bundle partial-thickness 
quadriceps tendon graft  

Failed Surgery (2 years follow-up) – 
Limitations during sports task-

specific (dance) – Revision Surgery 

Excellent outcome (8 years 
follow-up) – No limitations during 

sports task-specific (dance) 



TT-TG 

Failure to recognize 
additional risk factors  

Most failures in MPFL R 
result from factors that 

surgeons can control 



TT-TG 

“Tailored operative therapy” 

Isolated MPFL R for the wrong indica&on 
 - Inadequate bony restraints  
 ‐ Lower extremity malalignment  



  In a normal knee 
  the contour of the femoral trochlea 

provides lateral constraint to the 
patella 

  In cases of dysplasia 
  the flattened lateral condyle fails to 

provide a buttress to lateral 
patellar subluxation 



TT-TG 

Escamilla et al. also found that open-chain exercises pro-
moted more rectus femoris activity and that closed-chain exer-
cises produced more vastus activity38. Closed kinetic training
allows training of the vastus muscles simultaneously with gluteal
and trunk-muscle strengthening to control limb position.

Operative Treatment
More than 100 different operations have been described for the
treatment of patellar instability, and these procedures typically
involve a combination of lateral release, medial imbrication,
distal realignment, and anteromedialization of the tibial tu-
bercle39. The so-called gold-standard treatment for patellar
instability has yet to be defined. The literature reflects this in
that no two studies have used the same operative procedure,
inclusion and exclusion criteria, or outcome measures. Fur-
thermore, there is a lack of prospective randomized trials.

Lateral Release
An isolated lateral release is the only procedure that has been
shown to be ineffective for the treatment of patellar instability.
While a lateral release can be useful in the treatment of lateral
patellar compression syndrome, it does not yield acceptable
results in patients with patellar instability40. In fact, all twenty-
eight patients in one series who underwent lateral release for

patellar dislocation continued to experience dislocations40.
Lattermann et al. reviewed the results from fourteen studies on
lateral release for the treatment of patellar instability41. Al-
though there was an average 80% patient-satisfaction rating in
the short term, this rating had dropped to 63.5% after more
than four years of follow-up41. The poor results after lateral
release can be attributed to the inability of the procedure to
align the patella more medially42. Furthermore, lateral release
can be complicated by medial patellar instability if the release
extends into, and detaches, the vastus lateralis obliquus41.

If the tibial tubercle-to-trochlear groove distance is <20mm
and there are minimal medial patellofemoral degenerative
changes, lateral releasemay be performed in combinationwith a
medial-sided procedure such as a medial plication or a recon-
struction of the medial patellofemoral ligament43. If there is
osseous malalignment, these soft-tissue procedures can be
combined with osseous procedures44.

Medial Repair
We are aware of only two prospective randomized trials com-
paring medial repair with nonoperative treatment of acute
patellar dislocation. In studies of 127 patients with a first-time
patellar dislocation followed for two30 and seven31 years, Nikku
et al. found no significant difference between the results of

Fig. 2

Classification of trochlear dysplasia. Type A: crossing sign, with trochlear morphology preserved (fairly shallow trochlea [>145!]).
Type B: crossing sign, supratrochlear spur, and flat or convex trochlea. Type C: crossing sign, with double contour. Type D:
crossing sign, supratrochlear spur, double contour, asymmetry of trochlear facets, and vertical link between medial and lateral
facets (cliff pattern). (Reprinted, with permission, from: Dejour D, Le Coultre B. Osteotomies in patello-femoral instabilities.
Sports Med Arthrosc. 2007;15:40.)
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TT-TG 

‐  Effec7ve  in recurrent PF 
instability  associated 
with trochlear dysplasia 

‐  The  impact  on  PF  pain 
and the development of 
OA  less predictable  

*Pa7ent  sa7sfac7on appeared 
to  outweigh  its  possible 
sequelae 

von Knoch. .JBJS Br. 2006 
Fucentese SF. KSSTA. 2011 
Dejour. Int Orthop. 2013 



P 

A 

T 

  Has been shown to be 
associated with recurrent 
PF instability  

  Increases the range at 
which there is no bony 
contribution to stability  

Caton-Deschamps Index 
AT / AP = 1 

Insall. Clin Orthop 1972 
Kannus. Radiology. 1992 



TT-TG 

‐  Brings the patella into the deeper 
part of the trochlear groove sooner 
in knee flexion 

‐  Improves stability and diminish the 
likelihood of disloca7on  

When the trochlea is shallow, distaliza7on makes sense  



TT-TG 

‐  Globally may increase PF 
contact pressure  

‐  Is  risky in pa7ents with 
distal pole patella ar7cular 
sodening, as this area 
might experience increased 
loads with distaliza7on 
alone 



INCREASED TT-TG DISTANCE 

-  TT-TG distance characterizes 
the lateral pull of the patellar 
tendon acting on the patella 

-  Malalignment that increases the 
TT-TG distance increases the 
laterally-directed forces and thus 
predisposes to PF instability  

   
        Dietrich KSSTA 2014 



Emslie-Trillat (no OA)  / Fulkerson Procedures (OA)  

-  Outcomes of the DR procedures have 
shown 74-95% good or excellent results 

-  Better outcomes in: 
-  males 
-  patients with intact patellar cartilage 
-  cases when osteotomy was done for 

instability  

Palmer. COOR. 2004, Pritsch KSSTA. 2007, von Knoch J Bone Joint Surg Br. 2006 



 FEMORAL AV / EXTERNAL TIBIAL TORSION  



FEMORAL DEROTATIONAL OSTEOTOMY   



FAV 
25º10º 

 FEMORAL DEROTATIONAL OSTEOTOMY 



Patella alta CD index: 1.32 
Patellar tilt 36º 
TT-TG22 mm 



Caton-Deschamps index: 1,04  

Patellar tilt: 10º 

TT-TG: 5 mm 

POST-OP 

- TT Realignment & Distalization 
- Lateral Patellar Release 
- MPFL R 



TT-TG 

-  MPFL R is a popular procedure that can yield successful 
outcomes in many patients (limits) 

-  There is a lack of high-level studies evaluating the role of 
the procedure isolated or in combination with other 
frequently associated procedures (limits) 

-  MPFL R can be performed in patients with recurrent in- 
stability, with or without low degree of trochlear 
dysplasia, who have a normal TT-TG distance and a 
normal patellar height  



TT-TG 

There is a need for prospective RCT comparing different 
surgical techniques to determine which treatment options 

provide optimal restoration of function, minimize 
recurrence, and decrease the risk of arthritic degeneration.  

Take Home Message 

lateral and central areas of the trochlea88. However, pressures are
elevated on the medial aspect of the trochlea and the proximal-
medial aspect of the patella at all flexion angles, and thus caution
should be used when performing an anteromedialization pro-
cedure in patients with medial-sided defects88.

Buuck and Fulkerson reviewed their results with ante-
romedialization at an average of 8.2 years postoperatively81.
Their indications for the procedure were painful patellofe-
moral maltracking (subluxation or tilt) with degenerative
changes on the distal and lateral aspects of the patella. Poorer
results were associated with Outerbridge91 grade-3 or 4 lesions
in the central or medial aspects of the trochlea. Notably, three
of the six fair or poor results were in patients who had com-
pensation claims or were involved in litigation. Overall, 74%
(thirty-one) of the forty-two patients had a good or excellent
result at an average of 8.2 years postoperatively.

Pritsch et al. reported their results of tibial tubercle transfer
for treatment of recurrent patellar instability, anterior knee pain,
and evidence of maltracking on a dynamic computed tomogra-
phy scan85. Sixty-nine knees followed for a median of 6.2 years
had a significant improvement between the preoperative and
postoperative Lysholm and Gillquist77 and Karlsson92 score cat-
egories of instability, pain, and stair-climbing (p < 0.001).
However, patients who had had only instability preoperatively
did better than patients with pain or both pain and instability
preoperatively. A better outcome was correlated with male sex,
intact patellar articular cartilage, and symptoms of patellar in-
stability. Physical examination findings that correlated with a

worse prognosis included a positive patellar grind test, retinac-
ular pain, a positive patellar tilt test, and a positive J-sign. The
duration of follow-up was also positively correlated with better
Lysholm and Gillquist77 and Karlsson92 scores, which the authors
attributed to the need for quadriceps recovery in the short term.
Furthermore, there was no deterioration of the results with time.

Pidoriano et al. found that the location of articular cartilage
damage in the patellofemoral joint correlated with the outcome
after anteromedialization80. Of thirty-six patients (thirty-seven
knees), 56% (twenty) had the procedure performed because of
patellar instability. All twenty-three patients with distal and
lateral patellar lesions were extremely satisfied with the result of
the procedure. There was a 95% rate of good-to-excellent results
(if no Workers’ Compensation claim was involved), and 87%
had good-to-excellent pain relief. The authors recommended
not proceeding with the operation if medial, proximal, or diffuse
lesions were present on the patella or if central lesions were
present on the trochlea. Interestingly, the Outerbridge91 classi-
fication of the lesion had no effect on the outcome.

Palmer et al. also reported satisfactory results after ante-
romedialization for treatment of both instability and painful
patellarmaltracking84. In a study of eighty-four patients followed
for a mean of 5.6 years, the result was good to excellent in 80% of
patients with dislocation and 71% of patients with pain from
maltracking. There was no significant difference in outcome
between the groups, leading the authors to recommend ante-
romedialization of the tibial tubercle with distalization as an
effective procedure for both instability and pain due to mal-
tracking. Predictors of poor postoperative results were postop-
erative anterior knee pain and a previous realignment procedure.

Fracture of the proximal part of the tibia or of the tibial
tubercle after tibial tubercle transfer has been reported by several
authors86,93,94. All cases occurred within three months after the
operation and were attributed to early weight-bearing. Suggested
preventive measures have included avoidance of step cuts86, an
osteotomy of at least 5 cm in length and 0.75 cm in thickness to
avoid fracture of the tuberosity86, protected weight-bearing over
six to eight weeks in a hinged knee brace, and advancement to
full weight-bearing once the osteotomy site is fully healed93-95.

Overview
The evaluation and treatment of patellar instability continue to
evolve. The importance of a thorough physical examination and
an accurate diagnosis cannot be stressed enough. We typically

TABLE II Grades of Recommendation for the Treatment of Acute Patellar Dislocation and Chronic Patellar Instability with Associated Factors

Disorder Treatment Grade of Recommendation

Acute patellar dislocation Early medial-sided repair or nonoperative treatment A

Chronic patellar instability with associated factors
Patella alta Tibial tubercle realignment C
Medial patellofemoral ligament injury Medial patellofemoral ligament reconstruction C
Trochlear dysplasia Trochleoplasty C
Elevated tibial tubercle-to-trochlear groove distance Tibial tubercle realignment C

TABLE I Grades of Recommendation for Summaries or Review of

Orthopaedic Surgical Studies

Grade Description

A Good evidence (Level-I studies with consistent
findings) for or against recommending intervention.

B Fair evidence (Level-II or III studies with consistent
findings) for or against recommending intervention.

C Poor-quality evidence (Level-IV or V studies with
consistent findings) for or against recommending
intervention.

I There is insufficient or conflicting evidence not
allowing a recommendation for or against
intervention.
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CORRECT MALALIGNMENT / TRACKING 
OBJECTIVE– NEUTRALIZE LATERAL FORCES 

LATERAL RETINACULAR RELEASE Vs LATERAL RETINACULAR LENGTHENING 

TIBIAL TUBERCLE OSTEOTOMY 
TROCHLEOPLASTY 



STABILIZE - CONTAINMENT - BALANCE  
RESTORE PASSIVE MOTION RESTRAINS 

MPFL RECONSTRUCTION 



jmonllau@parcdesalutmar.cat 


