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Why reintervention after total knee arthroplasty fails?

A consecutive cohort of 1170 surgeries.

Introduction:

The aim of this study was to analyze why contemporary reintervention after total knee arthroplasty (RiTKA) fails.

Method:

Between January 2006 and December 2010, from a multicenter cohort of 1170 RiTKAs, we assessed all failures of RiTKA requiring additional surgery. All indications for the index reintervention were included. The minimum follow-up was 3 years.

Outcomes: 192 (16.4%) patients required additional surgery after RiTKA (re-reintervention).

The mean follow-up was 7.7 years. Mean age was 69.2 years old. The mean time to rereintervention was 9.6 months with 90.1% of rTKA failure occurring within the first two years. Infection was the main cause of new surgery after RiTKA (47.9%; n = 92/192). Other causes included extensor mechanism pathology (14.6%), stiffness (13.5%), pain (6.8%), aseptic loosening (5.2%), laxity (5.2%), periprosthetic fracture (3.6%), and wound pathology (3.1%). In four groups, the main indication for re-reintervention was recurrence of the pathology leading to the first reintervention: RiTKA for infection (59/355, 16.6%, p < 0.05), stiffness (18/174, 10.3%, p < 0.05), extensor mechanism failure (9/167, 5.4%, p < 0.05) and RiTKA for pain (4/137, 2.9%, p = 0.003). Global survival curve analysis found 87.9% survivorship without re-reintervention at one year and 83% at eight years.

Discussion: Contemporary RiTKA failures mainly occur in the first two postoperative years.

Infection is the main cause of failure in RiTKA. Recurrence of the initial pathology occurs in four groups of RiTKA and is the main indication for re-reintervention in these groups; infection (16.6%), stiffness (10.3%) and extensor mechanism failure (5.4%) and pain (2.9%).

Introduction:

The number of primary total knee arthroplasties (TKA) performed is constantly increasing [START_REF] Patel | The epidemiology of revision total knee and hip arthroplasty in England and Wales: a comparative analysis with projections for the United States. A study using the National Joint Registry dataset[END_REF][START_REF] Carr | Knee replacement[END_REF] with a growth estimate of 637% by 2030 in the United States of America alone [START_REF] Kurtz | Projections of primary and revision hip and knee arthroplasty in the United States from 2005 to 2030[END_REF]. This rise will inevitably lead to a greater number of primary TKA failures, and a subsequent increase in reintervention after TKA (RiTKA) [START_REF] Leta | Failure of aseptic revision total knee arthroplasties[END_REF]. These surgeries represent a challenge for surgeons, for patients, and for hospital systems. The clinical outcomes after revision are inferior to that of primary arthroplasty [START_REF] Abd Razak | Satisfaction Rates Are Low following Revision Total Knee Arthroplasty in Asians Despite Improvements in Patient-Reported Outcome Measures[END_REF][START_REF] Lee | Causes and Clinical Outcomes of Revision Total Knee Arthroplasty[END_REF][START_REF] Sachdeva | Can Revision TKA Patients Achieve Similar Clinical Functional Improvement Compared to Primaries?[END_REF] with a higher rate of complications (6% to 8.7%) [START_REF] Rosso | Revision total knee arthroplasty (TKA): mid-term outcomes and bone loss/quality evaluation and treatment[END_REF][START_REF] Memtsoudis | Inhospital complications and mortality of unilateral, bilateral, and revision TKA: based on an estimate of 4,159,661 discharges[END_REF]. Surgical procedures are more difficult, sometimes requiring specific prostheses or allografts to compensate for bone loss and ligamentous insufficiency [START_REF] Fiquet | Reconstructing the chronically disrupted knee extensor mechanism after total knee arthroplasty: Hourglass variant of the original partial allograft technique[END_REF][START_REF] Pasquier | The role of rotating hinge implants in revision total knee arthroplasty[END_REF][START_REF] Girerd | Total knee arthroplasty revision with trabecular tantalum cones: Preliminary retrospective study of 51 patients from two centres with a minimal 2-year follow-up[END_REF].

Furthermore, the global cost to society and to hospital systems is much greater [START_REF] Rorabeck | Cost effectiveness of revision total knee replacement[END_REF][START_REF] Kurtz | Future clinical and economic impact of revision total hip and knee arthroplasty[END_REF] with longer rehabilitation and a higher rate of re-hospitalisation [START_REF] Rorabeck | Cost effectiveness of revision total knee replacement[END_REF].

To reduce the rate of reintervention, learned societies have analyzed the causes of failure in primary total knee arthroplasty, to develop new surgical techniques and improve implant design and manufacturing. Initially, polyethylene wear was the main cause of failure, leading to instability and aseptic loosening secondary to osteolysis [START_REF] Rand | Revision after total knee arthroplasty[END_REF][START_REF] Moreland | Mechanisms of failure in total knee arthroplasty[END_REF]. The development of modern, highly crosslinked polyethylene [START_REF] Grupp | Vitamin E stabilised polyethylene for total knee arthroplasty evaluated under highly demanding activities wear simulation[END_REF] has significantly reduced this issue. More recent studies reveal that infection is now the primary cause of failure in both the short and long term (44.1%), following by aseptic loosening (41.3%), instability (28.9%), and stiffness (22.6%) [START_REF] Mulhall | Current etiologies and modes of failure in total knee arthroplasty revision[END_REF][START_REF] Mortazavi | Failure following revision total knee arthroplasty: infection is the major cause[END_REF]. Infection risk is higher in revision surgery due to poor tissue vascularisation, longer surgery time, greater patient age, and other comorbidities [START_REF] Liang | Comparison of mode of failure between primary and revision total knee arthroplasties[END_REF]. Few studies assess survivorship and mechanisms of failure mode for reintervention after TKA [START_REF] Mulhall | Current etiologies and modes of failure in total knee arthroplasty revision[END_REF][START_REF] Mortazavi | Failure following revision total knee arthroplasty: infection is the major cause[END_REF][START_REF] Hossain | Midterm assessment of causes and results of revision total knee arthroplasty[END_REF].

The aim of this study was to analyze why contemporary reintervention after TKA fail, through a global analysis of the mechanisms of failure, and by specific survival analysis according to each pathology. A better understanding and knowledge of complications in RiTKA may allow us to reduce their incidence. Our hypothesis was that the initial cause for reintervention will influence survivorship and the mechanism of failure in RiTKA.

Method

From a retrospective, multicenter (7 centers) cohort of 1215 RiTKAs (1192 patients) performed between January 2006 and December 2010, we assessed all failures requiring additional surgery. Inclusion criterion were all indications for reintervention (periprosthetic joint infection (PJI), aseptic loosening (femoral, tibial or bipolar), stiffness, extensor mechanism pathology, pain, laxity, periprosthetic fracture (femoral or tibial), wound pathology (hemarthrosis, cutaneous necrosis), and metal sensitivity) and all reintervention procedures (component exchange, irrigation and debridement, extensor mechanism surgery, stiffness and balancing surgeries, osteosynthesis, arthroscopy, synovectomy and above knee amputation). Exclusion criterion were follow-up less than 3 years, revision of unicompartmental knee arthroplasty, and tumor disease.

Eighteen patients died during the study period and twenty-seven were lost of followup, without reintervention at their last follow-up. 1170 RiTKA (1147 patients) were included in the final analysis (Figure 1). Any surgical reintervention, called re-reintervention (Re-RiTKA), whatever the indication and the procedure performed, required after the RiTKA was considered as new failure and as an end-point for the study.

Diagnosis

of infection was established according to the Musculoskeletal Infection Society diagnostic criteria [START_REF] Parvizi | The 2018 Definition of Periprosthetic Hip and Knee Infection: An Evidence-Based and Validated Criteria[END_REF][START_REF] Parvizi | International Consensus Group on Periprosthetic Joint Infection. Definition of periprosthetic joint infection[END_REF]. We distinguished acute prosthetic joint infection and chronic infection. When the complication appeared precociously after the initial surgery during the first postoperative month, we defined it as an acute infection. The treatment was debridement, irrigation, polyethylene insert exchange, implant retention and prolonged postoperative antibiotics (DAIR) [START_REF] Ottesen | Acceptable Success Rate in Patients With Periprosthetic Knee Joint Infection Treated With Debridement, Antibiotics, and Implant Retention[END_REF]. For chronic infection, the treatment was component exchange with debridement, irrigation and antibiotics. Mostly, twostage revision surgery was performed, which is considered the gold-standard. One-stage surgery was used when the microorganism was identified preoperatively on an articular aspirate, the organism had a low resistance profile to antibiotics, when there was no previous history of infection, no sinus tract and when component exchange did not required a massive prosthesis or graft (bone or extensor mechanism) [START_REF] Pangaud | Outcome of single-stage versus two-stage exchange for revision knee arthroplasty for chronic periprosthetic infection[END_REF][START_REF] Jenny | Patient selection does not improve the success rate of infected TKA one stage exchange[END_REF][START_REF] Srivastava | Reconsidering Strategies for Managing Chronic Periprosthetic Joint Infection in Total Knee Arthroplasty: Using Decision Analytics to Find the Optimal Strategy Between One-Stage and Two-Stage Total Knee Revision[END_REF].

The indication of pain included all cases of where isolated knee pain was the main symptom leading to reintervention. This was further divided into cases of unexplained pain, where the pre-operative assessment could not determine the origin of the pain, and explained pain, where assessment revealed a plausible explanation for the symptom.

Isolated extensor mechanism procedures included all surgeries on the quadriceps tendon, the patella, the patellar ligament and the anterior tibial tuberosity (Table 2) [START_REF] Patel | Extensor mechanism complications after total knee arthroplasty[END_REF][START_REF] Abdel | Extensor Mechanism Reconstruction with Use of Marlex Mesh: A Series Study of 77 Total Knee Arthroplasties[END_REF]. In most cases, several different procedures on the extensor mechanism were performed at the same time.

A diagnosis of metal sensitivity is difficult to establish and was based on several factors. Firstly, patients reported in the medical history cutaneous reaction to metals, with positive dermatological cutaneous tests (patch tests) to metals. Specific laboratory tests, such as lymphocyte transformation testing [START_REF] Yang | Lymphocyte Transformation Testing (LTT) in Cases of Pain Following Total Knee Arthroplasty: Little Relationship to Histopathologic Findings and Revision Outcomes[END_REF], were used in some cases. Patients present generally with unexplained pain or loosening of the components without suspicion of infection [START_REF] Innocenti | Metal hypersensitivity after knee arthroplasty: fact or fiction?[END_REF]. Periprosthetic tissue samples excluded infection and confirmed an inflammatory reaction with a non-specific lymphocytic infiltration and fibrosis. Revision with a hypo-allergenic prosthesis was performed.

The mean age at inclusion was 69.9 ±10.2 (29 -101) years old and the mean followup was 7.7 ±4.7 (3.2 -9.1) years. Early failure was defined as any Re-RiTKA occurring during the two first post-operative years, and later failure those occurring thereafter [START_REF] Sharkey | Insall Award paper. Why are total knee arthroplasties failing today?[END_REF].

In cases of reintervention with implant exchange at inclusion, the new prosthesis was cemented in all case. It was a posterior-stabilized primary TKA prosthesis in 29.8%

(190/638), a revision TKA prosthesis with stems and/or augments (Figure 2 The indication for re-reintervention (Re-RiTKA) performed are summarized in Table 3.

The indication for re-reintervention evolved between the index RiTKA and the subsequent Re-RiTKA (Figure 3). In most of cases (76.5%), the Re-RiTKA was due to the recurrence of three main etiologies: infection (92/192; 47.9%), extensor mechanism pathology 4).

(

Initial etiology and indication for re-reintervention

In four situations, the most common indication for re-reintervention was the recurrence of the initial pathology. This occurred after RiTKA for infection, stiffness, extensor mechanism pathology and pain (Table 5 and Figure 5). Infection was the main failure mode after RiTKA for aseptic loosening, laxity, periprosthetic fracture and wound pathology (Table 5 and Figure 5).

The rate of re-reintervention and the time to re-reintervention were dependent on the initial etiology of RiTKA. RiTKA for infection and wound pathology had the highest rate of Re-RiTKA, 21.1% and 28.6% respectively. Reintervention after TKA for pain and periprosthetic fracture had the lowest rate of re-reintervention, 10.9% and 11.1% respectively (Table 5). New surgery after RiTKA for wound pathology, infection and laxity occurred earliest, before the seventh postoperative month, while in cases of RiTKA for extensor mechanism pathology or periprosthetic fracture, the Re-RiTKA occurred latest, after the fifteenth postoperative month (Table 5).

Survival curves

Global analysis for all etiologies found a survivorship without re-reintervention at 1 year of 87.9% (±0.084, IC95% [0.859 -0.897]), at 2 years of 85.2% (±0.076, IC95% [0.83 -0.871]) and at 7.7 years of 83% (±0.07, IC95% [0.81 -0.85]) (Figure 6).

Specific analysis depending on the indication for index RiTKA found differences between the groups (Table 5, Figure 7). RiTKA for infection had the lowest survival rate (77.5% at 7.7 years). RiTKA for metal sensitivity had no failures in this study. RiTKA for pain and aseptic loosening had the best survival rates, at 88.9% and 87% at 7.7 years respectively.

Discussion:

Rate of re-reintervention

In our study, we found a rate of re-reintervention (Re-RiTKA) of 16.4% at 7.7 years mean follow-up. Our results are similar to the literature, with reported failure rates between 12% at 3.3 years [START_REF] Suarez | Why do revision knee arthroplasties fail?[END_REF] and 18.3% at 5.4 years [START_REF] Mortazavi | Failure following revision total knee arthroplasty: infection is the major cause[END_REF].

Etiologies of failures

Three indications were responsible of 75% of Re-RiTKA. As for primary TKA [START_REF] Mulhall | Current etiologies and modes of failure in total knee arthroplasty revision[END_REF][START_REF] Le | Current modes of failure in TKA: infection, instability, and stiffness predominate[END_REF], the leading cause of new failure in our study was infection (47.9%; 92/192), confirming the results of other authors [START_REF] Mortazavi | Failure following revision total knee arthroplasty: infection is the major cause[END_REF][START_REF] Suarez | Why do revision knee arthroplasties fail?[END_REF]. The two others main indications, which differ from primary TKA, were extensor mechanism pathology (14.6%) and stiffness (13.5%).

Mortazavi et al. [START_REF] Mortazavi | Failure following revision total knee arthroplasty: infection is the major cause[END_REF] also found the main causes of failure after RiTKA to be infection (44.1%), stiffness (22.6%) and extensor mechanism pathology (12.8%). Similar to our study, Suarez et al. [START_REF] Suarez | Why do revision knee arthroplasties fail?[END_REF] reported failure rate due to infection at 46%, but the next two most common etiologies were aseptic loosening (19%) and laxity (13%). These were also the main mechanisms of failure in the study of Hossain et al. [START_REF] Hossain | Midterm assessment of causes and results of revision total knee arthroplasty[END_REF].

Evolution of indications

Analysis of the indication for the index RiTKA and the subsequent cause of failure reveal that the initial pathology could again be the main cause of failure after RiTKA (Figure 3). Among the four principal indications for index RiTKA (infection, aseptic loosening, stiffness and extensor mechanism pathology), three are the principal causes of failure in RiTKA, due to either recurrence of the pathology or to de novo appearance. We observed very few failures due to aseptic loosening, which may be explained by an insufficient duration of follow-up. No new reintervention was observed in case of RiTKA for metal sensitivity, however the number of cases was limited.

In four situations (Figure 3 and 5), the cause of failure was mainly due to recurrence of the initial pathology. This occurred after RiTKA for infection (16.6%), stiffness (10.3%), extensor mechanism pathology (5.4%) and pain (2.9%).

Concerning RiTKA for stiffness, the literature is unanimous about the difficulty in treating these cases and the uncertain clinical outcomes [START_REF] Heesterbeek | Moderate clinical improvement after revision arthroplasty of the severely stiff knee[END_REF]. Recurrence of stiffness is the main complication with reported rates between 7.1% and 49% [START_REF] Christensen | Revision of the stiff total knee arthroplasty[END_REF][START_REF] Cohen | Efficacy of Revision Surgery for the Treatment of Stiffness After Total Knee Arthroplasty: A Systematic Review[END_REF][START_REF] Kim | Revision for stiffness following TKA: a predictable procedure?[END_REF][START_REF] Moya-Angeler | Revision Arthroplasty for the Management of Stiffness After Primary TKA[END_REF].

Conversely, for pain the literature seems contradictory. While some authors have found no significant correlation between pain after TKA and implant malposition [START_REF] Young | Unexplained pain following total knee arthroplasty: Is rotational malalignment the problem?[END_REF], others report a high incidence of implant malpositioning in painful TKA or in cases of bad clinical outcomes [START_REF] Nicoll | Internal rotational error of the tibial component is a major cause of pain after total knee replacement[END_REF][START_REF] Lützner | Patients with no functional improvement after total knee arthroplasty show different kinematics[END_REF] and a clear improvement after correction of this malpositioning [START_REF] Incavo | Early revision for component malrotation in total knee arthroplasty[END_REF]. In our study, the re-reintervention rate was lower in cases of explained pain due to implant malpositioning [START_REF] Li | Polyethylene Damage Increases With Varus Implant Alignment in Posterior-stabilized and Constrained Condylar Knee Arthroplasty[END_REF], oversizing or impingement [START_REF] Bonnin | Mediolateral oversizing influences pain, function, and flexion after TKA[END_REF][START_REF] Bonnin | Oversizing the tibial component in TKAs: incidence, consequences and risk factors[END_REF][START_REF] Bonnin | Popliteus impingement after TKA may occur with well-sized prostheses[END_REF], but no significant difference was found (Table 4, Figure 8).

Extensor mechanism pathologies are generally multifactorial and occur secondary to malalignment [START_REF] Petersen | Anterior knee pain after total knee arthroplasty: a narrative review[END_REF][START_REF] Van Jonbergen | Determinants of anterior knee pain following total knee replacement: a systematic review[END_REF], to inappropriate trochlear prosthetic design [START_REF] Dejour | Evidence of trochlear dysplasia in femoral component designs[END_REF], or to rupture of the extensor mechanism [START_REF] Fiquet | Reconstructing the chronically disrupted knee extensor mechanism after total knee arthroplasty: Hourglass variant of the original partial allograft technique[END_REF]. It is one of the main causes of failure after RiTKA reported in literature with a prevalence reaching up 41% [START_REF] Goldberg | The results of revision total knee arthroplasty[END_REF][START_REF] Stuart | Reoperation after condylar revision total knee arthroplasty[END_REF][START_REF] Peters | Revision total knee arthroplasty with a cemented posterior-stabilized or constrained condylar prosthesis: a minimum 3-year and average 5-year follow-up study[END_REF]. This high prevalence of patellofemoral disorders in the failure of TKA and RiTKA reflects the difficulty in clearly identifying and treating extensor mechanism pathologies.

Concerning infection, it was the primary cause of failure after RiTKA with a high risk of recurrence at 16.6% in our study (Figure 4 and9). Mortazavi et al. [START_REF] Mortazavi | Failure following revision total knee arthroplasty: infection is the major cause[END_REF] found a risk of recurrent infection of 27% after RiTKA where infection was the indication for the index revision. In our study, 59/92 (64.1%) of RiTKA that failed due to infection had a previous history of septic revision, clearly demonstrating the risk of recurrence of this pathology.

Global and specific survivorship

In our study, most of reintervention after TKA failures occurred during the first two postoperative years (90.1%). Mortazavi et al. [START_REF] Mortazavi | Failure following revision total knee arthroplasty: infection is the major cause[END_REF] reported a similar result, with 83% of new surgery occurring in the same period after revision TKA.

Even if the global survival rate is inferior to the results of primary TKA, which are superior to 90% at 10 years [START_REF] Bouras | Good long-term results following cementless TKA with a titanium plasma coating[END_REF][START_REF] Scott | Excellent 10-year patient-reported outcomes and survival in a single-radius, cruciate-retaining total knee arthroplasty[END_REF], we found a very satisfactory result with 83% survivorship at 7.7 years. In their study, Hossain et al. [START_REF] Hossain | Midterm assessment of causes and results of revision total knee arthroplasty[END_REF] reported a better survival rate of 90.6% at 10 years. However, this difference may be explained firstly by the patient selection, with the inclusion of revisions of unicompartmental knee arthroplasty, and secondly by the limitation of the reinterventions evaluated, which included only component exchange and excluded of all other additional procedures such as patellar resurfacing or irrigation and debridement. Those additional procedures represent in our study a substantial proportion of the reintervention performed (45.5%). There exclusion would have an important impact on the survivorship. We made the decision to include them as we felt all the reintervention procedures performed on a TKA, whatever the complexity and the severity of the surgery, should be considered as an adverse occurrence in the story of the prosthetic knee, especially from the patient's point of view. Suarez et al. [START_REF] Suarez | Why do revision knee arthroplasties fail?[END_REF] found a survival rate without reintervention similar to our results of 85% at 9 years. Other studies reports inferior survivorship of 72.9% at 7.5 years [START_REF] Mortazavi | Failure following revision total knee arthroplasty: infection is the major cause[END_REF] and 79% at 10 years [START_REF] Sheng | Revision total knee arthroplasty: 1990 through 2002. A review of the Finnish arthroplasty registry[END_REF].

Different survivorship was observed depending the indication for the index RiTKA.

Best survival rates were observed after RiTKA for pain (88.9% at 7.7 years) and aseptic loosening (87% at 7.7 years). The worst survival rates were observed in cases of RiTKA for infection (77.6% at 7.7 years) and for wound pathology (80% at 2 years). There are several possible explainations for these findings. Firstly, as infection is the major cause of failure after RiTKA, with high risk of recurrence and complications [START_REF] Sierra | Reoperations after 3200 revision TKAs: rates, etiology, and lessons learned[END_REF], this would explain the lower survivorship due to the higher number of Re-RiTKA for this sub-group [START_REF] Weston | Irrigation and debridement with chronic antibiotic suppression for the management of infected total knee arthroplasty: A Contemporary Analysis[END_REF][START_REF] Urish | A Multicenter Study of Irrigation and Debridement in Total Knee Arthroplasty Periprosthetic Joint Infection: Treatment Failure Is High[END_REF].

Secondly, considering only reintervention as an end-point may limit the number of failures, especially in the complex cases of metal sensitivity and unexplained pain. In this sub-group of painful TKA, due to a lack of an identified cause for the persisting pain after revision, patients could be in a therapeutic deadlock with no other possible surgery. Theses desperate cases could have a theoretical indication for reintervention due to their poor clinical outcome, however, no new surgery is proposed due to failure of the previous intervention, and due of the potential morbidity and the uncertain outcome of further intervention. These patients are not counted as a failure and the survival curve is not impacted [START_REF] Hofmann | The painful knee after TKA: a diagnostic algorithm for failure analysis[END_REF][START_REF] Saleh | Current status of revision total knee arthroplasty: how do we assess results?[END_REF]. Thirdly, regarding aseptic loosening, as an initial etiology or as a complication, we found good results which could be explained by the insufficient follow-up to observe a recurrence of the pathology or a de novo apparition.

Limitations and advantages

Our study has several limitations. Firstly, whilst this multicenter case series study allows us to report data from a high volume of patients, it is a retrospective in nature.

Secondly, the lack of long-term follow-up could impact the occurrence of some complications. Even if most of the failures after RiTKA appear early, it could be a bias concerning pathology with a slow evolution such as aseptic loosening or chronic infection.

Thirdly, one of the center of this study is a reference center for the treatment of bone and joint infection, which could introduce a bias with an over-estimation of infection cases, especially the chronic and complex cases which are difficult to treat with a high risk of recurrence.

Furthermore, the use of reintervention as the study end-point may underestimate the rate of clinical failure in complex cases, as further surgery may not be performed due to the potential risks and the uncertain benefits.

The strength of this study is the size of the cohort and the full representation of the pathologies occurring after RiTKA, through the inclusion of all mechanisms of failure and all additional procedures performed on a prosthetic knee. This gives orthopedic surgeons a wide overview on this surgery, and reflects all the possible outcomes after reintervention on TKA.

Conclusion:

Contemporary reintervention after TKA failures mainly occur in the first two postoperative years and are associated with a higher risk of reintervention than primary TKA, with a rate of 16.6% at 7.7 years. Infection is the primary cause of failure after RiTKA (92/192; 47.9%), particularly after a history of infection in the index TKA. The two other major causes of failure are extensor mechanism pathology (28/192; 14.6%) and stiffness (29/192; 13.5%). Recurrence of the initial pathology occurs in four groups of RiTKA and is the main reason of failure: infection (16.6%), stiffness (10.3%), extensor mechanism failure (5.4%) and pain (2.9%). For the other groups of RiTKA, the main cause of failure was infection. The survivorship without reintervention is good at short and medium-term followup (87.9% at 1 year and 83% at 7.7 years).

A complete pre-operative analysis of the indication leading to the index RiTKA is crucial to understand the problem and to attempt to resolve it in one-stage surgery.

Concerning infection, which remains the main factor compromising the results of RiTKA, all preventive measures must be employed, and in case of proven infection, multi-disciplinary management in a reference centre is recommended.
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Figures 8a and8b.

75-year-old man with a painful TKA due to mediolateral oversizing (8a). A one-stage revision was performed using a posterior stabilized TKA with an extended stem, with good outcome and no re-revision at 4 years (8b).

Figure 9a and 9b.

86-year-old women presenting a hematogenous infection (9a). A one-stage revision was performed with a rotating-hinge prosthesis (9b).
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  Concerning the sub-group of RiTKA for pain, the majority were cases of unexplained pain (82/137, 59.9%) rather than explained pain (55/137, 40.1%). The rate of Re-RiTKA was higher when no cause for the pain could be identified (13.4% versus 7.3%, p = 0.25 ; OR =

28/192; 14.6%) and stiffness (26/192; 13.5%), while the indications for the index reintervention were mainly infection (355/1170; 30.3%), aseptic loosening (196/1170; 16.8%), stiffness (174/1170; 14.9%) and extensor mechanism pathology (167/1170; 14.2%). Concerning the sub-group of RiTKA for infection, the treatments were irrigation with debridement and polyethylene insert exchange (179/355; 50.4%), component exchange in one-stage (21/355; 5.9%), component exchange in two-stages (148/355; 41.7%) and abovethe knee amputation (7/355; 1.9%). The detailed results according DAIR and component exchange are summarized in the Figure 4. 0.5 ; 95%CI [0.15 -1.68]) with no statistical correlation (Table

Table 2 :

 2 complementary details of procedure performed during RiTKA of the initial

	population	
	Indication for re-reintervention	-Infection (47.9%; 92/192)
	(Re-RiTKA)	-Extensor mechanism pathology (28/192; 14.6%)
		-Stiffness (26/192; 13.5%)
		-Pain (13/192; 6.8%)
		-Aseptic loosening (10/192; 5.2%)
		-Laxity (10/192; 5.2%)
		-Periprosthetic fracture (7/192; 3.6%)
		-Wound pathology (6/192; 3.1%)
		-Metal sensitivity (0)
	Surgical procedures performed	-Component exchange (61/192; 31.8%)
		-Irrigation, debridement and polyethylene insert exchange
		(57/192; 29.7%)
		-Isolated extensor mechanism surgery (23/192; 11.9%)
		-Stiffness surgery (20/192; 10.4%)
		-Osteosynthesis (12/192; 6.3%)
		-Balancing surgery (10/192; 5.2%)
		-Above knee amputation (3/192; 1.6%)
		-Arthroscopy (3/192; 1.6%)
		-Material removal (3/192; 1.6%).

Table 3 :

 3 Indications and re-reintervention performed after RiTKA (Re-RiTKA).

		Unexplained pain	Explained pain
	Total	82/137 (59.9%)	55/137 (40.1%)
	Cause	Unidentified	• Oversized components = 17 (30,9%)

Table 4 :

 4 Characteristics of the pain subgroup. Re-reintervention rate (Unexplained painful TKA

	versus Explained painful TKA: 13.4% vs 7.3%, p = 0.25 ;OR = 0.5 ; 95%IC [0.15 -1.68].

• Aseptic loosening = 1

• Extensor mechanism pathology = 3

• Infection = 1