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PFA is  extremely debilitating condition and is relatively common.
Incidence:  in isolation in 15% subjects who were more than fifty-five and sixty years old, respectively1,2.
                     Prevalence of isolated symptomatic patellofemoral disease 5%3. 

It has historically proven to be relatively refractory to treatment. 
Although there are areas of controversy, these current treatment modalities, when appropriately applied, are associated with increasingly success
An appreciation of the biomechanics and function of the patellofemoral joint is important.
 Some of the current controversies include the precise indications for certain procedures and the types of soft-tissue and osseous realignment procedures10. 
Developments in chondrocyte culture and implantation have raised the issue of the use of such treatments in the patellofemoral joint.
Controversy: which patients and which conditions are best suited to PFJR. Finally, recent literature has been encouraging with regard to the use of TKR in  older, patients3,7,13. 
Aetiology: 
1. The primary soft-tissue static stabilizers of the patellofemoral joint are the medial and lateral patellofemoral and patellotibial complexes15. Patellofemoral function is also dependent on limb alignment, which includes varus or valgus tibiofemoral alignment as well as rotational variances in femoral version.
2. The dangers of relating patellar malalignment to a specific single entity, such as an imaged view, is that this can lead to surgery directed at trying to "correct" the alignment without understanding how that image relates to the disease process or the patient presentation. This can create negative consequences for patients, including unnecessary surgery and/or poor results. This concept is eloquently discussed by Post et al.10, who defined patellofemoral malalignment as "[a] malalignment of forces... a concept of imbalance that helps explain patellofemoral disorders.... Treatment of malalignment must include consideration of all contributing forces." 
3.  When patellar malalignment causes arthritis?  Controversial.   The presence of lateral facet arthritis does not equal malalignment, but it does suggest that the lateral patellar facet becomes overloaded more commonly than the central or medial aspect of the patella. This suggests that there is some degree of tilt or malalignment or maldistribution of force in the etiology of lateral facet arthritis. 
	


 
Soft-tissue realignment surgery:  150 variations of patellar realignments have been reported. 

1.Most distal procedures: the most common such procedures worldwide is the Elmslie-Trillat procedure
2. The clinical importance of the medial patellofemoral ligament  in the stability of the patellofemoral joint against lateral patellofemoral dislocation has been well established. Although subluxation may be evident radiographically, the patient may or may not have lateral tightness on physical examination. Therefore, to realign a patella that has radiographic evidence of subluxation, one would need, at a minimum, to address the soft-tissue patellar restraint provided by the medial soft-tissue restraints, particularly the medial patellofemoral ligament. 


3. Lateral release is a realignment procedure that historically has been widely used for the treatment of anterior knee pain. Studies have shown that the lateral retinacular release relieves anterior knee pain when there is radiographic documentation of pathologic lateral patellar tilt in the absence of patellar instability. One study revealed that cutting the lateral retinaculum resulted in a 10% decrease in the lateral restraining force21. 
4. Arthroscopic débridement and lateral release. has limited goals with typically incomplete and unpredictable pain relief 

5. Partial lateral patellar facetectomy: patellar tilt and malalignment, a tail, or large osteophyte (a partial lateral patellar facetectomy.  May provide limited relief of the symptoms of arthritis of the lateral patellofemoral compartment22. 
Osteotomy of tibial tubercle

Historically, transfer of the tibial tubercle with operations such as the Maquet and Hauser procedures have met with poor results and are no longer indicated. The Hauser procedure resulted in late severe osteoarthritis.

The key principles in successful tibial tubercle transfer for the treatment of patellofemoral arthritis are as follows: 
1. Restore or maintain proper balance of the extensor mechanism. 
2. Transfer load off a painful, degenerated area onto better cartilage. Transfer the tibial tuberosity medially to unload the lateral aspect of the patella and anteriorly to unload the distal aspect of the patella26. 
3. Be sure to treat retinacular sources of pain. 
4. Perform tibial tubercle transfer in a way that allows early motion and prompt healing. 
Selection of Patients for Tibial Tubercle Transfer Osteotomy
Fulkerson: When it is properly done for the right indications, tibial tubercle transfer therefore holds the potential for a permanent solution to PFJArthritis. 
History; clinical exam;, radiographs with the knee in 45° of flexion ; MRI All of the findings of these studies should correlate. 
If there is a lateral articular lesion and lateral tracking, the patella should be moved medially with use of a Trillat (straight medial) tibial tubercle transfer.
 If there is a purely distal articular lesion with healthy proximal cartilage with normal alignment (relatively uncommon), a straight anteriorization of the tibial tubercle is most appropriate.
 If the patella has been overloaded medially from previous surgery and there is medial articular cartilage breakdown, sometimes associated with medial patellar subluxation32, anterolateral tibial tubercle transfer may be most appropriate33. 
Anteromedial Tibial Tubercle Transfer [Fulkerson]

An oblique osteotomy behind the tibial tubercle, tapered to the anterior tibial cortex distally, allows dramatic unloading of the lateral and distal aspect of the patella while restoring proper tracking of the extensor mechanism.
 
Autologous chondrocyte implantation
In a study from Sweden published in 1994, autologous chondrocyte transplantation was successful (a good or excellent result) in 20%.  However, in later reports8,9, in which patellar tracking was also addressed with realignment of the extensor mechanism at the time of transplantation, 70% had a good or excellent result at two years9 
Pidoriano : Location of the patellar lesion and results: Type-I (inferior pole) or type-II (lateral facet) lesions were substantially more likely to have a good or excellent result than were those with type-III (medial facet) or type-IV (proximal pole or diffuse) lesions 
Clinical Evaluation and Technical Considerations in Autologous Chondrocyte Implantation
A thorough review of the history and a careful physical examination of the axial alignment as well as the patellofemoral joint.

Radiographs is made for all patients; these include standing anteroposterior, 45° posteroanterior flexion weight-bearing (Rosenberg), lateral, and skyline (Merchant) radiographs and a 54-in (1.37-m) axial alignment radiograph. When maltracking is suspected on clinical examination, a computed tomography scan is performed, with the leg in extension and with and without quadriceps contraction, to assess lateral patellar subluxation, the presence of dysplasia of the trochlea, and patellar height 
When a patient is considered: arthroscopy is performed to assess the diameter and depth of the lesion and any maltracking. A cartilage biopsy specimen is also obtained from the non-weight-bearing portion of the superior intercondylar notch at this point for the cell culture process. Approximately 200 to 300 mg of articular cartilage is sent in a sterile transport medium to be commercially cultured and cryopreserved. The transplantation procedure is then performed as previously described40. Technical issues that are specific to autologous chondrocyte implantation in the patellofemoral joint include a suture technique that restores the articular surface shape of the patella and the trochlea (Fig. 6) as well as a soft-tissue tensioning at the end of the procedure that allows the normal medial-to-lateral and proximal-to-distal patellar glide without overstuffing the patellofemoral joint. 
 We believe that the factors that determine the success of cartilage repair include alignment and tracking, joint stability, chondral defect size, the integrity of the menisci, and finally the patient's predisposition to osteoarthritis as evidenced by poor-quality articular cartilage.. 
Results of Autologous Chondrocyte Implantation
Minas and Bryant
45 pts/ 7 yrs
 71% were satisfied with the outcome, 16% were neutral, and 13% were dissatisfied. 
Twenty-nine (64%) of the forty-five subjects required an osteotomy for the treatment of tibiofemoral or patellofemoral malalignment, or both. The osteotomy effect alone would not account for the high success rate, according to the results described by Pidoriano et al.27, because of the size and location of these chondral defects. 
Typically, patients start to have pain relief by four to six months after surgery. Non-impact sports activities are commenced at nine months postoperatively, and full-impact activities are begun by eighteen months postoperatively. Maximal improvement may take as long as three years for patients who have large areas of chondrocyte implantation, as additional time is needed for graft maturation. 
However, when collapse of the joint space can be seen on the Merchant or skyline radiograph, cartilage repair with autologous chondrocyte implantation is no longer possible. The procedure relies on intact, full-thickness cartilage margins to maintain the joint space so that the growing cartilage repair tissue may fill the defect. With joint space collapse, a unicompartmental patellofemoral or total knee arthroplasty may be considered. 
 
The patellofemoral joint Replatcement

McKeever screw-on Vitallium patellar shell, which was introduced in 195542.
1979, when the Lubinus patellar glide, or total patellofemoral replacement, was reported43.
 Patellofemoral arthroplasty has the potential advantages of retaining the menisci and cruciate ligaments and thereby the natural kinematics of the knee joint; however, the shortcoming of this procedure to date has been the durability of the arthroplasty. 
However, better results are emerging with the Avon patellofemoral replacement11,12 (Stryker Orthopaedics, Limerick, Ireland)
      The design of the Avon replacement is based on the patellofemoral compartment of the Kinemax Plus total knee replacement (Stryker Orthopaedics). The femoral flange is shallow and broad, allowing unconstrained capture of the patella into a deeper trochlea with flexion. The patellar button is offset and uniquely chamfered on its medial side to create an odd facet and avoid impingement on the medial femoral condyle in deep flexion. The femoral component is lateralized slightly and externally rotated to aid patellar tracking. 
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The results to date suggest that this improved design has potentially eliminated the previous problems of malalignment and early wear. The patients had a low rate of complications and an excellent range of movement5. Disease progression in the tibiofemoral joint remains a potential problem. This type of prosthesis offers a reasonable alternative to total knee replacement in patients with isolated patellofemoral disease, particularly in those who are considered too young for a total joint replacement. The use of patellectomy in these younger patients has been associated with poor results and failure in up to 47%, with variable amounts of pain relief, substantial loss of power, instability, and extensor lag reported49,50. One important variant to remember, however, is the potential role of anteromedial transfer of the tibial tubercle in knees with isolated lateral facet lesions, as the procedure has been associated with good results, even in knees with advanced (bone-on-bone) disease27. Current indications for patellofemoral arthroplasty, therefore, include isolated patellofemoral disease with minimal or no malalignment in a younger patient who would otherwise consider undergoing a patellectomy because of the severity of the symptoms. 
Total Knee arthroplasty

Although in some respects counterintuitive, the use of total knee arthroplasty for the treatment of isolated patellofemoral arthritis has recently been confirmed as an effective method of managing this condition in the older age-group3,7. This approach is not advocated for younger patients with isolated patellofemoral arthritis. Of course, a full course of nonsurgical management should be attempted first, as is the case before most surgical interventions described in this symposium. Nonoperative management of these patients includes physical therapy (with quadriceps and hamstring stretching along with vastus medialis obliquus strengthening and isometric and short-arc closed-chain concentric and eccentric muscle strengthening), bracing, oral medications and injections, and activity modification. 
The exact age at which total knee arthroplasty becomes a viable option for the treatment of patellofemoral arthritis is debatable and case-dependent. However, it is currently believed that, in general, these patients should be more than fifty-five years old7
Although the technique of total knee arthroplasty for patellofemoral disease is, in essence, the same as that for tricompartmental disease—leaving aside the debate as to whether the patella should be routinely resurfaced—the procedure is typically a more challenging technical undertaking for patellofemoral disease, and some points merit emphasis. It is critical to avoid internal rotation and medialization of both the tibial and femoral components. 
1. Well-described landmarks such as the epicondylar axis, axis of Whiteside, posterior condyles, and the tibial tuberosity should all be carefully checked to ensure that there is adequate external rotation and lateralization of these components to facilitate accurate patellar tracking. 
2. 2.Excessive femoral valgus and oversizing of the femoral component are also to be avoided for the same reasons.
3.  The patellar component itself should be medialized for greatest stability. 
4. It is also important to achieve an evenly resected patellar surface, parallel to the nonarticular surface, to accommodate the patellar component. This avoids a lack of congruity, tilting, and thus maltracking of the prosthetic patellofemoral articulation. 
Once the components have been selected, a trial reduction and assessment of tracking (we prefer the use of the so-called no-thumbs technique of Insall) is vital.   In cases in which a retinacular release is necessary, we preserve the distal (tibial) attachment of the fat pad and release the proximal (patellar) attachment. The proximal pole of the fat graft is then transposed laterally to close the gap created by the retinacular release. We believe that this serves two purposes: (1) it minimizes the severity of vascular injury to the patella, and (2) it minimizes the formation of subcutaneous hematoma and postoperative drainage. It is noteworthy in this regard that lateral release has been reported to increase the prevalence of patellar fracture from 15% to >50% overall 
Results with total knee arthroplasty for the treatment of patellofemoral arthritis have been very good and are associated with reliable pain relief.  Despite the fact that the ability of patients with patellofemoral arthritis to climb stairs preoperatively was less than that of patients with tricompartmental disease, postoperatively the patients with patellofemoral arthritis had a greater ability to climb stairs in a bipedal manner and had higher Knee Society scores3. 
Overview 
Although its role is still not fully defined, patellar malalignment has been shown to be an important factor in the etiology of patellofemoral arthritis. Utmost care is required, however, in determining how malalignment relates to the disease process or the painful situation in an individual patient in order to ensure appropriate surgical interventions. Procedures strictly involving soft tissue, such as isolated lateral retinacular release, can have a useful if somewhat limited role in the treatment of patellofemoral arthritis. Such procedures are particularly suited to patients with lateral patellar subluxation combined with unipolar lateral patellofemoral compartment arthritis, but they should be avoided when there is a lesion in the central part of the trochlear groove. 
Tibial tubercle transfer has proven to be very successful for patients with patellofemoral arthritis who still possess healthy cartilage onto which the patellar tracking can be transferred. As with all procedures for the treatment of patellofemoral disorders, the results depend on proper patient selection and the proficiency of the surgeon. 

Cartilage resurfacing also represents a very promising treatment option with the potential for long-term resolution of disease and symptoms, which may be particularly advantageous in younger patients. The ultimate goal of this approach, in combination with tibial tubercle transfer, is to supplant the need for patellectomy or arthroplasty in younger patients with relatively early disease. Again, careful adherence to patient selection criteria and accurate technical performance are crucial to the success of autologous chondrocyte implantation. n. 
With the improvements in the results currently being reported, patellofemoral arthroplasty may be a solution for younger active patients with debilitating disease who would otherwise be candidates for patellectomy. Prosthetic design is critical to success, and there is currently a need for high-quality, long-term prospective data to define the role of patellofemoral arthroplasty. 
TKR is for older patient population. There are important technical challenges in applying total knee arthroplasty to these patients, and the procedure is not recommended for younger patients. 
Despite the progress in the treatment of patellofemoral arthritis, it remains difficult to achieve absolute unanimity on the best course of treatment for a given patient. What is needed is information regarding which patients with maltracking or anterior knee pain will progress to arthritis and thus would benefit from early, less aggressive interventions. 
When arthritis does occur, we need to know which patients are best suited to the current management options through long-term outcomes analysis. Specific controversial and topical areas that can be expected to profit from better evidence include the relative roles for chondral reconstruction, redirection osteotomies, and patellofemoral arthroplasty. 
Therefore, although the treatment of patellofemoral arthritis is not fully resolved, there are currently many exciting areas of progress. 
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