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A rare case of long-term joint swelling caused by pigmented villonodular synovitis in a 3-year-old girl: a case report
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The clinical symptoms of pigmented villonodular synovitis (PVNS) are usually insidious and non-specific; therefore, delays in diagnosis and treatment are common. Here, we describe a case of a 3-year-old patient presenting with long-term joint swelling to highlight the significance of considering PVNS as a differential diagnosis in children to prevent misdiagnosis and ensure early treatment. After arthroscopic debridement, our patient had a favorable clinical outcome and was free of recurrence.
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Introduction

Pigmented villonodular synovitis (PVNS) is a rare, benign proliferative disease of the synovial joint, synovial bursa, and tendon sheath. The incidence rate of PVNS is approximately 1.8–8 cases per million people (1). Although it is usually observed in adults aged 20–50 years, PVNS also occurs in children in rare cases (2).

The symptoms of PVNS are usually insidious and non-specific. Swelling and pain are the major symptoms, and no specific finding is noted in the initial conventional radiography that is performed. Therefore, the diagnosis is often delayed or confused with hemophilic arthropathy, tuberculosis, juvenile idiopathic arthritis, and other rheumatological and malignant disorders.



Case presentation

A 3-year-old girl presented with a history of swelling and pain in the right knee without a history of trauma, for 2 years (Figure 1A). The pain typically appeared after extensive walking or during stair climbing, while it disappeared at rest. A physical examination revealed tenderness near the insertion of the patellar tendon and proximal patellar tendon in the right knee. The patient reported a symptom of right knee swelling, and no palpable mass was noted. The range of motion in both knees was 0°–140°. The patient reported no familial history of rheumatological conditions or hemophilia. Based on symptoms and laboratory tests, bleeding disorder, rheumatoid arthritis, and infections were ruled out. A radiographic examination showed signs of swelling in the soft tissue around the knee joint. Magnetic resonance imaging (MRI) showed a large synovial mass posterior to the anterior patellar facet with femoral erosion (Figures 1B, C). The patient attempted to relieve the pain through traditional Chinese medicine and massage therapy prior to hospitalization, but the effects of these treatments were limited.
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FIGURE 1
(A) Photo of right knee swelling. (B) Sagittal T2-weighted images illustrating a synovial lesion in the suprapatellar bursa. The arrow indicates scattered low-signal intensity areas in the villous hyperplastic synovium, representing hemosiderin deposits. (C) Sagittal T1-weighted fat-suppressed images illustrating bone erosion in the anterior aspect of the medial femoral condyle.


A modified multidirectional arthroscopic excision was planned for the patient. MRI showed a tumor-like mass, although the evidence of it being malignant was limited. Therefore, a preoperative biopsy was not performed to avoid overtreatment and clinical inconsequence.

A conventional anterolateral and anteromedial arthroscopic approach was adopted. After excising the synovium by using a motorized shaver, a well-defined yellow mass covered by the synovium was observed laterally adjacent to the distal patella (Figure 2A). Radiofrequency was used to loosen the nodule completely. The diseased synovium in the suprapatellar bursa, articular surface of the patella, and medial and lateral recesses was removed by performing radiofrequency coagulation. The diseased synovium in the posterior chamber and posterior aspect of the tibial plateau was removed using the posteromedial and posterolateral approaches (Figure 2B). The posterior chamber was comprehensively explored, and subsequently, synovial lesions in the posterior joint capsule could be removed completely. A histological examination of the nodule tissue exhibited synovial hyperplasia, foamy macrophages, spindle cells, multinucleated giant cells, and a considerable amount of hemosiderin deposits, which confirmed a diagnosis of PVNS (Figures 2C, D).
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FIGURE 2
(A) Intraoperative arthroscopic pictures of bone erosion in the anterior aspect of the medial femoral condyle (arrow), which had been captured in MRI. (B) Intraoperative arthroscopic pictures demonstrating synovial proliferation (arrow) suggestive of pigmented villonodular synovitis. (C, D) Histology of the excised synovial tissue presenting characteristic PVNS features (immunocytochemistry CD68-positive).


The swollen knee was brought back to shape immediately after arthroscopic synovectomy. The child returned to the clinic 12 months after the surgery. MRI revealed no signs of recurrence (Figures 3A, B). At the second follow-up 24 months after the surgery, the child resumed her regular school life without reporting any knee pain (Figure 3C).
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FIGURE 3
(A, B) MRI images at postoperative 12 months. Sagittal T2-weighted image and sagittal T1 fat compression image. Illustrating the disappearance of a cystic villous hyperplastic synovial lesion without recurrence, with a slight synovial thickening. (C) Photograph of a postoperative knee at 24 months.




Discussion

PVNS, which is characterized by its capacity to invade the subchondral bone and produce cysts and erosions, is rarely observed in children. It usually presents as swelling and pain in the affected joint (2). Mechanical complications such as meniscal injury and patellar dislocation are rare. While delayed diagnosis and surgery are correlated to poor functional outcome, early surgical excision and timely intervention could help improve the final outcome. The aim of surgery in the pediatric population is to remove abnormal tissue to relieve pain and reduce the risks of joint destruction and recurrence.

However, the established prognosis factors related to PVNS recurrence is limited. In a multicenter study (3), a large nodule size (>5 cm) and a prior recurrence were reported to be related to recurrence. Although open arthrotomy and complete synovectomy are associated with a reduced recurrence in PVNS patients, arthroscopic excision, which is preferred to open excision, also shows a high rate of efficacy for localized knee PVNS (4, 5). Furthermore, open arthrotomy and arthroscopic surgery showed no difference in local recurrence for both localized and diffuse PVNS in a meta-analysis of 1,019 participants (6). Compared with open excision, arthroscopic procedures are associated with a lower occurrence of postoperative complications and are therefore suggested for the initial treatment of localized PVNS (7). In addition, open excision may lead to an increased risk of osteoarthritic changes caused by the PVNS disease process, surgical invasion, and postoperative muscle weakness (8, 9).

The indication for arthroscopic excision should be considered comprehensively, including factors such as growth pattern and clinical behavior. There are two common types of PVNS with distinct characteristics, namely, rarely recurring localized PVNS and diffuse PVNS with a relatively high recurrence rate (10). Arthroscopic assessments of nodules located in the posterior compartment are complicated in nature. The uncommonly used portals may put the neurovascular bundle at risk, which might lead to an incomplete excision and would therefore require a further open synovectomy (11). Despite extensive information provided by arthroscopy techniques, ensuring a complete excision of the diseased synovium may prove to be a challenge to a less-experienced practitioner. Thus, open excision is still widely applied in treating the disease, and surgeons should make decisions in accordance with specific conditions. In the pediatric population, the minimally invasive nature of arthroscopy might be related to a more rapid recovery of joint function postoperatively and thus improve clinical outcomes.

Radiotherapy and isotopic synoviorthesis have been used in adults during relapse events or as adjuvant modalities (10). However, the use of radiotherapy in children is controversial due to the potential postirradiation sarcoma and damage to the epiphyseal growth plate (1, 12). Because PVNS exhibits characteristic cytogenetic abnormalities resulting in an overexpression of colony stimulating factor 1 (CSF1), systemic medication targeting the CSF1/CSF1R axis (imatinib, nilotinib, emactuzumab, and PLX3397) has been proposed in patients with diffuse, relapsed, or multifocal PVNS/TGCT (13–15). A clinical trial on pexidartinib conducted among adults paved the way for FDA clearance. However, such clinical trials specifically target those aged above 18 years. Evidence on the efficacy in children is lacking, warranting further investigation.

In summary, PVNS is a rare disease that mainly involves the knee, especially among children. Despite its rarity, PVNS should be considered as a differential diagnosis in a child presenting with monoarticular arthritis and no remarkable routine examination finding. To confirm the diagnosis, MRI is useful in terms of prompt diagnosis and determination of the severity of the lesion to ensure a better prognosis. Compared with the commonly used open arthrotomy, arthroscopic excision of the knee PVNS in children might lead to a more favorable outcome.
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