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Abstract

:

In patients with reccurent lateral and medial patellar instability, isolated medial patellofemoral ligament (MPFL) reconstruction may be insufficient due to poor lateral retinacular tissue quality. In this report, we describe a case of a patient that underwent simultaneous MPFL and lateral patellofemoral ligament (LPFL) reconstruction on the left knee due to chronic bidirectional patellar instability. A 29-year-old female patient presented with first-time lateral patellar dislocation five years ago due to acute strain. She underwent a tibial tuberosity transposition in another hospital. After the surgery, she suffered from recurrent medial and lateral patellar dislocation and presented to our center. MPFL and concomitant LPFL reconstruction on the left knee was simultaneously performed due to bilateral patellar dislocation. The patella was stable postoperatively, and the patient underwent physiotherapy with successful results to date. Single-time patellar dislocation should be treated conservatively. Surgical treatment after the first episode of dislocation can magnitude the risk of postoperative complications. The simultaneous reconstructing of the LPFL yields patellar fixation indistinguishable from the native LPFL. These grafts provide separate tensioning depending on body anatomy, allowing for individualized stability. Anatomical MPFL reconstruction is supported by well-established high-quality research. Reconstructing the LPFL anatomically yields patellar fixation indistinguishable from the native LPFL.
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1. Introduction


In sports medicine, patellar instability (PI) is prevalent, especially among younger, more physically active patients. PI is common in those with more than two dislocations. Other important factors contributing to patellar dislocation are the Q angle, the weakness of the medialis obliquus, medial retinaculum lesions, and a high tibial tuberosity trochlear groove (TTTG) distance [1]. Patellar restraint is supported laterally and medially by the lateral patellofemoral ligament (LPFL) and the medial patellofemoral ligament (MPFL), respectively, especially during the first 20 degrees of flexion [2].



In the past, lateral retinacular release (LRR) has been utilized to treat lateral PI byreleasing an overly tight lateral retinaculum, either alone or in combination with an MPFL repair or reconstruction [3]. However, LRRs have been linked to a higher risk of iatrogenic medial instability. They may promote lateral patellar displacement [4]. A lateral reconstruction may be required in this scenario. If a patient with repeated lateral and medial instability does not improve with conservative therapy, then the simultaneous reconstruction of medial and lateral patellar restraints may be essential. These patients may not benefit from intraoperative stability with isolated MPFL reconstruction [5]. In addition, the risk of postoperative re-dislocation may be reduced by assessing any abnormal anatomy related to PI, for example, a tibial tubercle–trochlea groove distance of more than 20 mm or a Caton–Deschamp index of more than 1.4 [6].



In this report, we describe a case of a patient that underwent simultaneous MPFL and LPFL reconstruction on the left knee due to PI.



Presentation of Case: A 29-year-old otherwise healthy female presented to our center in 2018 due to recurrent painful PI in the left knee. Initially, she suffered from PIof the left knee for two years as a result of a single acute strain while playing volleyball. The treated surgeon decided to perform a tibial tuberosity transposition without MPFL reconstruction to achieve better stability. However, since the operation, she has suffered from recurrent painful PI that prevented her from active physical activity due to a fear of dislocation. Upon examination, the left knee showed no signs of inflammation or effusion, with no pain. The range of motion of the left knee was 0–130°. The patella was hypermobile both medially and laterally. The apprehension test for medial and lateral subluxation was positive. The collateral ligaments were firm and Lachmann’s test was negative. The X-ray for patella instability, according to Lyon’s protocol (anteroposterior and lateral view in 30 degrees of flexion with superimposed femoral condyles), was conducted preoperatively and postoperatively (Figure 1). The X-ray in this position showed an adequate height of the patella and the groove of the trochlea. In our facility, we do not perform other X-rays in flexion or extension.



The next preoperative procedure was a computed tomography (CT) scan, which showed patellofemoral instability (posterior bicondylar line angle = 28° on the right and 14° on the left) and the subluxation of the patella (Figure 2). Magnetic resonance imaging (MRI) showed the medialization of the tibial tuberosity on the left knee (Figure 3).



Based on these findings, in November 2021, we decided to perform MPFL reconstruction and concomitant LPFL with the semitendinosus and gracilis tendon on the left knee. The procedure was performed under spinal anesthesia, while the patient was in the supine position using tourniquet bloodles state. Intraoperative arthroscopy showed an unstable patella medially and laterally, with minor cartilage damage in the central part of the patella. A small skin incision was made at the origin of the gracilis tendon and semitendinosus tendon, which were removed using a stripper to prepare two grafts. The tibial screws from the previous tibial tuberositywere removed. Another small incision was made at the medial border of the patella. The MPFL was fixed to the patella using three suture anchors to place the gracilis tendon longitudinally and fix the graft to the proximal half of the patella with sliding sutures and knots. The tendon was also fixed to the femoral epicondyle with an interference 6 × 25 screw to position the tendon isometrically. We never use smaller screws because of their fragility. In this case, the gracilis tendon was used for the MPFL and the semitendinosus tendon was used for LPFL reconstruction. However, there is no inherent designation of one being “weaker” and the other being “stronger” in the context of MPFL and LPFL reconstruction [5]. A longitudinal incision was made over the lateral side of the patella to expose the iliotibial tract next to the lateral epicondyle and the area where the quadriceps tendon was inserted on the patella. Another three incisions were made next to the patella in the distal part of the quadriceps. The semitendinosus tendon was pulled through the incision and fixed to the LPFL, which was sewn back onto the graft. This was followed by the additional suturing of the graft to the patellar ligament, the quadriceps, and the iliotibial tract (Figure 4). We fixed both grafts in 60-degree knee flexions under fluoroscopic control to find the isometric point with the adequate tension on the patella. After the fixation of both grafts, the patella was located in between both trochlear facets.



The operation was uneventful, and the patella was stable postoperatively. The patient was put in an extension brace and was afforded partial weight bearing for 6 weeks. No postoperative complications were recorded. The patella was stable on the follow-up visit, and the patient underwent physiotherapy.




2. Discussion


The simultaneous reconstruction of the MPFL and LPFL aims to establish comprehensive patellar stability, effectively addressing both medial and lateral aspects of patellar instability [5]. The decision to undergo this combined procedure is personalized and contingent upon the unique characteristics and requirements of each patient. Patellar hypermobility can manifest in various symptoms, including pain, recurrent dislocations, and difficulties with activities involving knee bending or extension. Increased mobility may result from ligament laxity, muscle strength imbalances, or other anatomical factors [1].



Typically, gracilis is utilized as an autograft in MPFL reconstruction [5]. Hence, we opted to use gracilis for MPFL reconstruction and semitendinosus for LPFL reconstruction. However, there is no inherent designation of one being “weaker” and the other being “stronger” in the context of MPFL and LPFL reconstruction. The choice between using gracilis or semitendinosus grafts for MPFL or LPFL reconstruction depends on various factors, including the surgeon’s preference, patient characteristics, and specific surgical considerations. Both tendons can provide suitable grafts for ligament reconstruction.



Initial patellar dislocations are often treated conservatively, which involves resolving any swelling, reconditioning the vastus medialis oblique (VMO) muscle, and allowing for the return of a normal range of motion and function [7,8]. Studies have shown that VMO reconditioning can be beneficial in this regard [9]. Patellar taping and stabilization braces can also help reduce subjective feelings of patellar instability [10,11,12,13]. However, in cases where conservative management fails, patients may experience recurrent patellar apprehension, which may be indicative of residual micro-instability with subluxations without frank dislocations. Further diagnostic imaging and a discussion of operative interventions may be required in such cases. If the dislocation does recur, surgery is often necessary [14]. One surgical approach is MPFL reconstruction, which involves replacing the torn ligament with a graft from the patient’s own body or a donor. It is recommended that MPFL reconstruction is performed if patellofemoral instability is present after two or more events of patellar dislocation, while MPFL repair after the first episode of dislocation can increase the risk of postoperative complications [15], which was highlighted in this case.



MPFL reconstruction is the mainstay of proximal soft tissue stabilization procedures and can greatly reduce subjective instability and dislocations [16,17]. The indications for an isolated MPFL reconstruction include a normal tibial tubercle–trochlear groove (TTTG), a normal or Dejour type A trochlea, a Caton–Deschamps index (CDI) of <1.2 indicating no patella alta, and a patellar tilt measurement of <20° [18,19]. MPFL reconstruction is an effective surgical technique that can significantly reduce recurrent dislocations. Studies have shown low re-dislocation rates and excellent functional outcome scores in patients treated using this technique [20,21]. Compared to medial imbrication or MPFL repair, MPFL reconstruction is far superior. However, the procedure can lead to complications, such as patella fractures, with an overall complication rate of 20.3% [22]. To avoid patellar fixation complications, drilling smaller tunnels, avoiding transverse drilling, or using suture anchors or interference screws is recommended. A small percentage of patients may still experience continued patellar instability and subjective feelings of apprehension [23].



The transposition of the tuberosity of the tibia (TTT) is a surgical technique used to correct patellar instability. Indications for TTT include patellar instability with lateral patellar maltracking, patella alta, and patellar chondromalacia with or without extensor mechanism realignment [24]. Recurrent patellar instability, persistent pain, and the subluxation or dislocation of the patella after previous surgery are also indications of TTT [25]. In cases of recurrence or failure after TTT, revision surgery may be necessary. The appropriate management depends on the specific cause of failure or recurrence. If the transfer was not performed correctly, revision surgery might involve repeating the transfer or performing a different procedure. If the initial transfer was successful, but a subsequent injury or trauma caused the recurrence, the underlying cause may need to be addressed before revision surgery is performed. Other potential causes of failure or recurrence, such as incomplete or inadequate rehabilitation, may need to be addressed before considering revision surgery [26]. The type of revision surgery performed will depend on the underlying cause of the failure or recurrence.



In patients with repeated lateral and medial patellar instability, the MPFL procedure may not be sufficient due to poor lateral retinacular tissue quality. The lateral retinaculum is a complex of multiple structures that include the lateral patellofemoral ligament, the iliotibial band, and the lateral patellotibial ligament [27]. It provides lateral stabilization to the patella. In patients with repeated lateral and medial patellar instability, the lateral retinacular tissue quality may be compromised due to previous surgeries or chronic instability, leading to a weakened and stretched lateral patellar retinaculum [5]. In these cases, isolated MPFL reconstruction may not provide adequate lateral stabilization and may result in persistent lateral patellar instability.



To address this issue, a combination of MPFL and LPFL reconstruction may be necessary. Lateral retinacular reconstruction may be performed using autograft or allograft tissue. This combined approach provides a more comprehensive stabilization of the patella and may reduce the risk of recurrent instability [28].



Functional rehabilitation may be greatly enhanced with surgical treatment using MPFL and LPFL reconstruction in individuals with combined medial and lateral PI who have not responded to non-operative therapy. To have a technically successful operation with the best possible results, a comprehensive preoperative workup and assessment under anesthesia are required. Along with the ligamentous reconstruction, it is essential to treat any underlying modifiable risk factors, whether local, regional, or systemic. For MPFL reconstruction, several surgical strategies have been reported in the past, including fixation, tensioning, and graft alternatives, among various other methods [29]. MPFL reconstruction has become a reliable procedure as our understanding of the underlying pathophysiology has improved, but there is still debate surrounding the best surgical approaches. MPFL reconstruction has been consistently deemed a very effective procedure for restoring stability and enhancing knee function under optimal conditions [30]. Few surgical procedures for LPFL reconstruction have been reported, in contrast to those for MPFL reconstruction.



The choice of graft for MPFL reconstruction is not clearly supported by evidence, but hamstring tendons are commonly used. For young patients with wide-open physes, a medial quadriceps turndown in the form of a local autograft may be considered to limit the use of femoral bone tunnels [31]. The proper positioning of the graft on the femur is critical for success, and Schöttle et al.’s point is a useful intraoperative radiographic location. The knee flexion angle for graft fixation should be carefully considered to avoid malpositioned femoral tunnel placement, and over-tensioning the graft should be avoided to prevent potential complications [32]. Beckert et al. used a hamstring allograft with suspensory femoral and sutured patellar fixation in 19 knees [33]. Their findings demonstrated positive results, in terms of osteoarthritis and knee injury outcome scores, with no postoperative anxiety. While these findings are promising, further studies are required to establish best practices and assess long-term benefits. The results of LPFL reconstruction have only been studied in a few retrospective investigations. After two years, patients in a case series published by Moatshe et al. reported an average satisfaction score of 8.2 out of 10 and a reduction in pain and swelling [34]. Similar postoperative improvements in Lysholm scores and psychometrics were reported by Sanchis-Alfonso et al. for 17 knees treated with ITB autograft at 18–48 months [35].



In light of these limitations, it is possible that unconventional surgical approaches might help patients with medial and lateral patellar instability achieve the best possible functional results. The simultaneous reconstruction of both MPFLs and LPFLs has only been accomplished once in the literature. Parvaresh et al. have developed their method based on prior assessments of the MPFL and LPFL; the foundations of their method were developed with anatomical reconstruction in mind [5]. Their patellar attachment locations for the MPFL were comparable to those mentioned by Steensen et al. [36], who discovered that the MPFL covers 38.8% of the patellar length and begins 6 mm distal to the superior pole on average. The radiographic landmarks reported by Schöttle et al. [37] serve as the basis for their femoral insertion, and an isometry is validated prior to fixation, as described by Bollier et al. [38]. The restoration of the LPFL, based on anatomical studies, restored the most robust component of the lateral retinaculum [39].



Given the limited literature on the combined operative reconstruction of MPFLs and LFPLs, we find it crucial to assess the feasibility and effectiveness of such a procedure in our own practice. A notable limitation of our case report is the absence of patient outcome measures, and we acknowledge that potential variations could arise if different graft choices, such as using the semitendinosus tendon for MPFL reconstruction and the gracilis tendon for LPFL reconstruction, were considered. Furthermore, we are aware of the fact that it is difficult to draw any conclusions regarding the success of this operative intervention based on a single case. However, it is worth highlighting the strength of our case in the absence of any complications.



Nevertheless, while we have not yet conducted a formal assessment of post-rehabilitation outcomes in this particular case, it is worth noting that the patient expressed satisfaction during routine check-ups. This report stands to provide valuable insights for others contemplating a similar surgical approach.




3. Conclusions


In conclusion, isolated medial patellofemoral ligament (MPFL) reconstruction may be insufficient in patients with repeated lateral and medial patellar instability due to poor lateral retinacular tissue quality.



We describe a case of a patient that underwent simultaneous MPFL and lateral patellofemoral ligament (LPFL) reconstruction on the left knee due to chronic bilateral patellar instability.



Anatomical MPFL reconstruction is supported by well-established high-quality research. Reconstructing the LPFL anatomically yields patellar fixation indistinguishable from the native LPFL. These grafts provide separate tensioning depending on body anatomy, allowing for individualized stability. We anticipate better patient outcomes as a result of this method; however, additional research is needed to confirm its efficacy.
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Figure 1. The X-ray for patella instability according to Lyon’s protocol made preoperatively (above) and postoperatively (below). The X-ray in this position showed an adequate height of the patella (CD index 1.1) and no trohlear dysplasia. 
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Figure 2. CT scan after tibial tuberosity transposition without MPFL reconstruction showing patellofemoral instability on the left (posterior bicondylar line angle = 28° on the right and 14° on the left) and the subluxation of the patella. Clinically speaking, the left patella was hypermobile both medially and laterally. 
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Figure 3. Preoperative MRI showed the centralization of the left patella with no exact signs of medial or lateral instability. Clinically speaking, the left patella was hypermobile both medially and laterally. 
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Figure 4. Sewing the LPFL under adequate tension. The semitendinosus tendon was pulled through the incision and fixed to the LPFL, which was sewn back onto the graft. This was followed by the additional suturing of the graft to the patellar ligament, the quadriceps, and the iliotibial tract. 
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