


Case report 

Catastrophic Wear-Induced Pseudotumor Formation 20 Years Post-Total Hip Arthroplasty: A Rare Complication of Non-Metal-on-Metal (MoM) THR

ABSTRACT
[bookmark: _GoBack]Pseudotumors following adverse reactions to metal debris are most commonly associated with metal-on-metal (MoM) total hip replacements (THRs). However, their occurrence in non-metal-on-metal (non-MoM) THRs, such as metal-on-polyethylene (MoP), is rare. We present a case of pseudotumor formation secondary to catastrophic polyethylene liner wear in a MoP THR two decades after the index procedure. A 68-year-old male presented with progressive pain, stiffness, and swelling around the left hip 20 years after receiving a MoP total hip arthroplasty. Clinical evaluation revealed a firm, non-fluctuant periprosthetic mass. Radiographs demonstrated eccentric femoral head position with a large expansile osteolytic lesion. MRI revealed a heterogeneous soft tissue mass with metal artifact. Serum cobalt and chromium levels were elevated. Aspiration yielded sterile dark fluid, and histopathology showed lymphoplasmacytic infiltrates consistent with an ALVAL-type response. Intraoperatively, complete polyethylene liner wear was noted with metal-on-metal contact between the cobalt-chromium head and titanium shell, generating extensive metallosis and pseudotumor formation. The patient underwent a two-stage revision, including pseudotumor excision and distal femoral replacement. Pseudotumors can develop in non-MoM THRs due to catastrophic polyethylene wear and secondary metallosis. Long-term follow-up is essential for early detection of wear-related complications, even in conventionally inert bearing surfaces. Surgeons should maintain vigilance for late-onset masses in THA patients, regardless of implant type.
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INTRODUCTION
Pseudotumors are non‑neoplastic, aseptic soft tissue lesions that are most frequently associated with metal on metal (MoM) total hip arthroplasty (THA) and adverse local tissue reactions (ALTRs).1,2 These lesions typically develop due to the accumulation of wear debris and ion release from cobalt chromium components, which trigger lymphocyte‑mediated inflammatory responses and progressive soft tissue destruction.3-5 Although less common, pseudotumors have also been reported in non‑MoM constructs such as metal on polyethylene (MoP) or ceramic on polyethylene implants, often as a result of modular junction corrosion or catastrophic polyethylene liner wear.6 Long‑term follow‑up studies indicate that granulomatous pseudotumor formation can occur even in the absence of significant metal wear when polyethylene debris accumulates in periprosthetic tissues.7
The true incidence of pseudotumors remains uncertain, with reported rates ranging from 0.5 to 4.6%.8,9 This incidence is likely underestimated, as many patients with stable implants may harbor asymptomatic lesions.10,11 While current classification systems primarily focus on radiological characteristics of pseudotumors seen on magnetic resonance imaging (MRI), they provide little insight into implant status or guidance for surgical decision‑making.12,13 Moreover, the rarity and clinical heterogeneity of pseudotumors make it challenging to obtain meaningful results from studies.14 Consequently, there are no standardized treatment guidelines, underscoring the need for further research and consensus in managing this complex pathology. Within this context, the present case report highlights a rare instance of catastrophic wear leading to pseudotumor formation in a non‑metal on metal total hip arthroplasty, emphasizing the importance of early recognition and comprehensive management.
CASE PRESENTATION
A 68‑year‑old male presented with a 6‑month history of progressive left hip pain and swelling. The pain was dull, insidious in onset, and worsened with activity and prolonged standing. Over the last three months, he experienced reduced walking tolerance and increasing stiffness of the hip joint. There were no constitutional symptoms such as fever, weight loss, or night sweats, and no history of recent trauma. The patient had undergone a left total hip arthroplasty (THA) 20 years earlier for primary osteoarthritis. The initial procedure used a cemented femoral stem with a cobalt‑chromium femoral head articulating with a conventional ultra‑high‑molecular‑weight polyethylene liner seated in an uncemented titanium alloy acetabular shell. He had remained pain‑free and fully mobile for nearly two decades postoperatively without prior revisions or complications. His medical history included well‑controlled hypertension and not diabetic.
On examination, there was a firm, non‑pulsatile swelling approximately 9 × 8 cm over the lateral and posterior aspect of the left hip. The swelling was mildly tender, fixed to underlying structures, and non‑fluctuant (Figure 1). Overlying skin appeared normal. The hip range of motion was significantly restricted, particularly in flexion, abduction, and internal rotation, all limited by pain. Distal neurovascular examination was intact. Laboratory investigations showed an erythrocyte sedimentation rate (ESR) of 36 mm/hr and C‑reactive protein (CRP) of 12 mg/L, while total and differential leukocyte counts remained within the upper normal range. Serum metal ion levels were elevated, with cobalt at 8.7 μg/L and chromium at 7.1 μg/L. Liver and renal function tests were unremarkable.
Plain radiographs of the pelvis revealed an expansile, mixed‑density osteolytic lesion encasing the effective joint space, with marked eccentric positioning of the femoral head within the acetabular component suggestive of catastrophic polyethylene liner wear (Figure 1 & 2). There was extensive proximal femoral and periacetabular osteolysis with sclerotic margins. Areas of calcification were visible within the lesion, raising suspicion for chronic inflammatory pseudotumor or a neoplastic process. Computed tomography (CT) provided better delineation, showing a large, lobulated periprosthetic mass extending into the iliopsoas and gluteal regions, while magnetic resonance imaging (MRI) demonstrated a heterogeneous cystic‑solid lesion with hypointense foci on T2‑weighted imaging consistent with metal debris deposition. Aspiration of the lesion yielded dark, turbid fluid which was negative for bacterial growth on culture. Core needle biopsy of the lesion demonstrated extensive lymphoplasmacytic infiltrate with perivascular cuffing, fibrin deposition, and necrotic tissue fragments, consistent with an aseptic lymphocyte‑dominated vasculitis‑associated lesion (ALVAL). There was no histological evidence of malignancy. A diagnosis of catastrophic polyethylene wear‑induced pseudotumor formation with metallosis in a non‑metal‑on‑metal THA was made. After multidisciplinary discussion, the patient was planned for revision arthroplasty.
Intraoperatively, there was a large pseudotumor occupying the posterior and lateral periprosthetic planes, filled with dark, turbid fluid and necrotic tissue. The polyethylene liner was found to be completely worn through, with the cobalt‑chromium femoral head articulating directly against the titanium acetabular shell, generating substantial metal debris and metallosis. There was extensive osteolysis involving the proximal femur and acetabulum. The pseudotumor was excised in total, and the acetabular liner was replaced. Due to severe proximal femoral bone loss, a distal femoral replacement prosthesis was implanted to achieve stability. Postoperatively, the patient was mobilized with partial weight‑bearing and showed gradual functional improvement over follow‑up.
Treatment
The patient underwent a staged revision total hip replacement due to peri-implant failure secondary to severe wear-induced pseudotumor formation. The first stage involved extensive debridement of necrotic tissues and excision of the pseudomembrane, with evacuation of approximately 800 milliliters of purulent effluent from the hip joint. The metal-on-metal articulating surfaces were removed, revealing widespread infiltration of metal debris within the surrounding soft tissues and bone. An antibiotic-impregnated bone cement spacer containing gentamicin and vancomycin was inserted into the joint cavity. Additional bone cement was used to fill the soft tissue cavities that remained following pseudotumor excision.
Postoperatively, the patient received intravenous vancomycin and ceftriaxone for three weeks, in addition to analgesic medications including paracetamol, pentazocine, and nefopam. Tranexamic acid was administered for antifibrinolytic support, and gastric protection was ensured using omeprazole. Hydration was maintained through alternating administration of normal saline and five percent dextrose saline. The patient’s wound and urinary catheter outputs were closely monitored. Oral intake was resumed early, and the patient was mobilized with a Zimmer frame while maintaining non-weight-bearing precautions.
Histological examination of tissue specimens collected during surgery showed chronic inflammation without any evidence of malignancy. Microbiological cultures returned negative for bacterial growth.
Following an eight-week interval, the second stage of revision was performed. This involved removal of the cement spacers and drainage of approximately 300 milliliters of straw-colored synovial fluid. Definitive reconstruction of the hip was achieved with a proximal femoral replacement and implantation of a cemented acetabular cup. Intraoperative findings included a proximally migrated greater trochanter, a fractured lesser trochanter, pannus formation in the acetabular cavity, and substantial defects of the acetabular wall and floor filled with fibrous tissue. Postoperatively, the patient was managed with intravenous levofloxacin for one week.
Outcome and follow-up
Postoperatively, the patient achieved good pain control and remained hemodynamically stable. The surgical wounds healed without evidence of infection or recurrent effusion. Follow-up histopathology from the second procedure confirmed a chronic inflammatory process without malignant features. At follow-up visits over three months, the patient demonstrated improved hip function, with progressive weight-bearing achieved under physiotherapy supervision. No further fluid collections or pseudotumor recurrence were noted, and the patient reported significant improvement in mobility and quality of life. Long-term follow-up has been planned to monitor for prosthesis-related complications, recurrence of inflammatory changes, and functional recovery. Figure 5 shows the post op radiograph.

[image: C:\Users\hp\Desktop\FAFO RESEARCH ACADEMY\A_MY WORKS\DR AGWULONU IFEANYI BABCOCK\6. Pseudotumor\New folder\IMG-20250727-WA0009.jpg]
Figure 1. Preoperative image of the left thigh showing significant swelling and skin sheen suggestive of underlying fluid collection. The overlying skin is taut and shiny, raising suspicion for a deep soft tissue mass or pseudotumor formation related to chronic prosthetic wear.
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Figure 2. Posterioranterior (A) and Anterior posterior (B) radiographs of the Left hip prosthesis 20 year after index surgery showed a well fixed THA in adequate alignment without evidence of eccentric
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Figure 3: Intraoperative image showing excision  of a large pseudotumor with necrotic debris  and inflamed tissue 20 years post-total hip arthroplasty. Granulation, fatty lobules, and devitalized tissue are visible within the surgical field.
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Figure 4: Intraoperative photograph demonstrating severe metallosis and pseudotumor formation during revision surgery for a total hip replacement performed 20 years prior. The image shows extensive wear of the polyethylene liner with direct metal-on-metal contact between the femoral head and acetabular cup, leading to generation of metallic debris and soft tissue discoloration. The dark staining and damaged prosthetic components are consistent with catastrophic wear, despite this being a non-metal-on-metal (non-MoM) total hip replacement
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Figure 5:  Postoperative anteroposterior radiograph of the left hip and femur demonstrating a revision total hip arthroplasty with distal femoral replacement. The image shows a modular femoral stem securely implanted, with cement mantle extending distally. 
Discussion
Pseudotumor formation is a rare but serious complication following total hip arthroplasty, most commonly associated with metal-on-metal implants.15 However, this case illustrates that pseudotumors can also occur in patients with non-metal-on-metal constructs, such as metal-on-polyethylene articulations, particularly in the setting of catastrophic bearing surface failure. In this patient, polyethylene liner wear led to direct contact between the cobalt-chromium femoral head and the titanium acetabular shell, resulting in metallosis, chronic inflammation, and pseudotumor formation. The pathogenesis of pseudotumors in total hip replacements is multifactorial and remains incompletely understood. In metal on metal prostheses, the prevailing mechanism involves excessive release of cobalt and chromium ions which trigger a delayed type hypersensitivity response.16,17 This leads to the recruitment of lymphocytes and plasma cells, resulting in chronic inflammation, soft tissue necrosis, and granulomatous pseudotumor formation. Histopathological studies have consistently demonstrated features such as perivascular lymphocytic infiltration, fibrin deposition, and tissue necrosis in association with these lesions, commonly termed aseptic lymphocyte dominated vasculitis associated lesions or ALVAL.18
In contrast, pseudotumor formation in non-metal on metal implants has been attributed to alternative mechanisms including extensive polyethylene wear,7 corrosion at modular junctions,19 and mechanical impingement.20 In our case, complete wear through of the polyethylene liner resulted in direct articulation between the cobalt chromium femoral head and the titanium acetabular shell, generating substantial metal debris and metallosis. This secondary metal on metal articulation likely contributed to the elevated serum metal ion levels and tissue reaction observed intraoperatively. Such a pattern of secondary metallosis in metal on polyethylene constructs has been increasingly recognized in the literature and represents a significant cause of adverse local tissue reactions in long term implant survivors.21,22
The clinical presentation of pseudotumors can vary widely. Many patients remain asymptomatic while others may develop pain, stiffness, swelling, or even neurological deficits due to mass effect.20 In the present case, the patient developed progressive pain and an enlarging soft tissue mass over a six month period, prompting further investigation. Imaging revealed classic features of catastrophic polyethylene wear including eccentric femoral head positioning, osteolysis, and a heterogeneous soft tissue mass with areas of calcification. Advanced imaging with computed tomography and magnetic resonance imaging allowed better delineation of the lesion and supported the diagnosis of a chronic inflammatory pseudotumor. Notably, the fluid aspirated from the lesion was sterile, and histological analysis confirmed a lymphoplasmacytic inflammatory pattern consistent with ALVAL, in the absence of malignancy.
Although metal on metal implants have been withdrawn from routine clinical use, the recognition of pseudotumor formation in alternative bearing surfaces remains important. Several long term follow up studies have reported pseudotumor formation in metal on polyethylene or ceramic on polyethylene constructs, especially in the setting of severe liner wear or trunnionosis. A study reported a pseudotumor incidence of 1.6% in metal on polyethylene hips undergoing revision surgery.23 Another study described similar findings in cases where the polyethylene liner was completely worn through, leading to secondary metal contact and soft tissue damage (Runner et al., 2016).24 Our case mirrors these findings, with near total liner loss and subsequent metal on metal articulation generating inflammatory debris and contributing to the pseudotumor formation.
Management of wear induced pseudotumors remains challenging due to the lack of standardized treatment protocols. In our case, a staged revision approach was adopted. The first stage involved complete excision of the pseudotumor, debridement of necrotic tissue, and placement of an antibiotic laden cement spacer. This allowed for control of the local inflammatory process and exclusion of occult infection. The second stage involved definitive reconstruction with a proximal femoral replacement due to extensive bone loss. This approach aligns with contemporary revision strategies, especially in cases with severe metallosis and compromised bone stock. Functional outcomes following pseudotumor excision and revision arthroplasty are generally favorable when managed promptly. Our patient demonstrated progressive functional recovery, with resolution of symptoms and no recurrence of the lesion during early follow up. However, long term surveillance remains essential to monitor for implant stability, recurrence of inflammation, and systemic complications from residual metal debris.
Conclusion
This case emphasizes the importance of recognizing catastrophic polyethylene wear as a potential cause of pseudotumor formation even in non-metal on metal total hip arthroplasty. Clinicians should maintain a high index of suspicion in patients presenting with late onset hip pain and swelling, regardless of implant type. Early imaging, serum metal ion analysis, and prompt surgical intervention are key to minimizing morbidity and preserving function in these rare but serious complications.
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