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Multiple myeloma presenting with amyloid arthropathy as the first manifestation: Two case reports
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Abstract
BACKGROUND
Multiple myeloma (MM) can be accompanied by amyloidosis, which occurs in a small number of patients and is characterized by deposition of light chains in the joints, leading to multiple myeloma-associated amyloid arthropathy (MAA). As a rare complication of MM, clinical manifestations of MAA are often similar to those of rheumatoid arthritis, and the two are easily confused. 

CASE SUMMARY
In recent years, our center treated two patients of MM with amyloid arthropathy as the first manifestation, both of whom presented with polyarthritis. After treatment for MM, both patients achieved complete remission. However, subsequently, the two patients underwent hip arthroplasty for femoral neck fractures. Congo red staining and immunofluorescence of the joint tissues confirmed MAA after surgery. Eventually, one of the patients died of MM recurrence, while the other survived.

CONCLUSION
MAA should be regarded as an initial symptom of MM and should be taken seriously.

Key Words: Amyloidosis; Polyarthritis; Monoclonal gammopathies; Immunoglobulin light chain amyloidosis; Multiple myeloma; Case report

[bookmark: _Hlk88512344][bookmark: _Hlk88512883][bookmark: _Hlk88513225][bookmark: _Hlk88512545]©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved. 

[bookmark: _Hlk88512899][bookmark: _Hlk88512352]Citation: He C, Ge XP, Zhang XH, Chen P, Li BZ. Multiple myeloma presenting with amyloid arthropathy as the first manifestation: Two case reports. World J Clin Cases 2022; 10(35): 13028-13037
URL: https://www.wjgnet.com/2307-8960/full/v10/i35/13028.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i35.13028

Core Tip: Multiple myeloma-associated amyloid arthropathy (MAA) is easily confused with other types of arthritis when it appears as the first manifestation of MM. Delayed treatment may affect prognosis. We report two cases of MM presenting with amyloid arthropathy as the first manifestation.

INTRODUCTION
Immunoglobulin light chains can be deposited in the joints and bones, leading to amyloid arthropathy, which is mainly observed in monoclonal gammopathies. Approximately 20% of multiple myeloma (MM) cases can be accompanied by immunoglobulin light chain (AL) amyloidosis. Among them, 3.7%-9.2% of patients have AL amyloidosis involving the joints, leading to multiple myeloma-associated amyloid arthropathy (MAA)[1-3]. MAA mainly manifests as symmetric rheumatoid factor-negative non-erosive polyarthritis, which is easily confused with rheumatoid arthritis (RA). In recent years, our department admitted and treated two patients with MM with amyloid arthropathy as the initial manifestation. Here, we have described the two cases.

CASE PRESENTATION
Chief complaints
Case one: A 74-year-old man, developed pain in both knee joints in March 2018, followed by gradual development of pain in both elbows, shoulders, and hips.
Case two: A 68-year-old man visited the orthopedics department in November 2017 due to numbness in his left hand.

History of present illness
Case one: In August 2018, the patient visited the rheumatology department because of increased joint pain. Laboratory examination was negative for rheumatoid factor (RF), anti-cyclic citrullinated peptide antibodies (ACPA), anti-nuclear antibody, anti-neutrophil cytoplasmic antibodies (ANCA), and HLA-B27, while hemoglobin was 99 g/L, serum creatinine 175 μmol/L, serum globulin 38.2 g/L, lactate dehydrogenase 272 U/L, C-reactive protein 58.7 mg/L, and erythrocyte sedimentation rate (ESR) 71 mm/h. According to imaging examinations (see below), the patient was diagnosed with seronegative RA and treated with methylprednisolone, leflunomide, technetium methylene bisphosphate, and triamcinolone acetonide injected into the joint cavities of both knees and shoulders. The patient’s symptoms improved to a certain extent. In November 2018, the patient presented again due to worsening right hip pain. 
Case two: His hemoglobin level was 116 g/L, serum creatinine 162 μmol/L, urine protein was positive, and serum globulin and lactate dehydrogenase levels were normal. According to magnetic resonance imaging (MRI) results (see below), the patient was diagnosed with carpal tunnel syndrome and underwent median nerve release and decompression surgery, followed by an improvement in the symptoms. In November 2018, the patient developed numbness and stiffness in both hands and went to the rheumatology department.

History of past illness
Case one: The patient had hypertension for the previous 10 years, which was well controlled by drug therapy.
Case two: The patient had hypertension for the previous 2 years, which was well controlled by drug therapy.

Personal and family history
Two patients had no previous or family history of similar illnesses.

Physical examination
Case one: Physical examination revealed tenderness in the shoulders, elbows, and knees with limited mobility, swelling of the knees on both sides with elevated skin temperature, and the right knee joint was more severe.
Case two: Physical examination showed that the metacarpophalangeal joints (MCP) and proximal interphalangeal joints (PIP) of both hands were stiff in a fixed position and unable to flex, along with limited movement of the wrist and knee joints on both sides.

Laboratory examinations
Case one: In November 2018, the patient’s hemoglobin was 93 g/L, serum creatinine 391 μmol/L, serum globulin 28.5 g/L, serum β2-microglobulin 12192.1 ng/mL, with normal lactate dehydrogenase. His 24-hour urine protein was 5.41 g. Immunofixation electrophoresis showed that IgG-λ type M protein accounted for 14.9%, urine λ light chain concentration was 574 mg/L (κ light chain 20.4 mg/L), and peripheral blood λ free light chain concentration was > 735 mg/L (κ free light chain 463 mg/L). Bone marrow aspiration revealed that plasma cells accounted for 62% of the cells. Immunophenotyping suggested that the cells were clonal plasma cells. Karyotype analysis revealed a superdiploid complex karyotype. Fluorescence in situ hybridization (FISH) [including del(17p), IgH translocations, del13, 1q21 gain, and Rb1 deletion] were negative.
Case two: On laboratory examination, RF, ACPA, anti-nuclear antibody, ANCA, HLA-B27 were negative, while hemoglobin was 60 g/L, serum creatinine 560 μmol/L, serum globulin 23.5 g/L, lactate dehydrogenase 156 U/L, and serum β2-microglobulin 11757.8 ng/mL. Serum immunofixation electrophoresis showed κ-type M protein accounted for 6.3%, urine κ light chain concentration was 2610 mg/L (λ light chain was less than the lowest limit), serum κ free light chain > 1940 mg/L, λ free light chain 35.6 mg/L, and к:λ > 54.494. Bone marrow aspiration showed that plasma cells accounted for 70% of the cells. Immunophenotyping suggested that the cells were clonal plasma cells. Chromosomes were normal, and MM-FISH (same as case one) were negative.

Imaging examinations
Case one: MRI of the shoulder and knee joints (Figure 1) revealed full-thickness tear of the supraspinatus tendon of the right shoulder, grade II abrasion of the glenohumeral articular cartilage, acromion-deltoid sac, and long head tendon sheath effusion of the biceps tendon, along with a large amount of synovial tissue hyperplasia, coracohumeral ligament degeneration, left shoulder joint acromion-deltoid subcapsule, and biceps tendon long head tendon sheath effusion, accompanied by a large amount of abnormal synovial tissue. The MRI scans also revealed a right knee medial meniscus posterior angle injury grade III, double hip joint capsule slip membrane hyperplasia (obvious on the left side and invading the femoral head and adjacent soft tissue masses), secondary osteoarthritis of both hips, and effusion of the right hip joint. Color Doppler ultrasound of the right shoulder joint showed a small amount of viscous fluid in the articular cavity of the right shoulder joint, bone erosion of the right shoulder joint, severe synovial hyperplasia of the right shoulder joint with severe synovitis, and tenosynovitis of the long head of the right biceps. 
Case two: In November 2017, MRI of the left shoulder and wrist joints (Figure 2) showed partial injury of the left supraspinatus tendon, long head tendon sheath effusion of the biceps, effusion of the acromion-deltoid muscle, bursa effusion around the subscapularis, subcoracoid capsule, glenohumeral joint effusion, left wrist joint effusion with synovial tissue hyperplasia, carpal tunnel horizontal flexor tenosynovitis, and mild edema in the median nerve running area.
In November 2018, MRI of the whole spine and pelvis revealed multiple patchy T2WI/T1WI hyperintensity shadows in each vertebral body and multiple abnormal signal foci in the soft tissue of the pelvis involving bilateral junctions of the femoral head and neck (Figure 3A).

FINAL DIAGNOSIS
Case one: The patient was diagnosed with multiple myeloma (IgG-λ type, D-S stage IIIB, ISS stage III, R-ISS stage II).
Case two: The patient was diagnosed with multiple myeloma (κ light chain type, D-S stage IIIB, ISS stage III, R-ISS stage II).

TREATMENT
Case one
He was administered the VCD (bortezomib + cyclophosphamide + dexamethasone) regimen for 3 cycles. After the last chemotherapy, the disease response (according to the International Myeloma Working Group criteria) reached CR (complete remission), and the serum creatinine level stabilized at 120 μmol/L. After the treatment, the patient's knee joint pain improved. However, symptoms in both hip joints were not alleviated. MRI of the hip joints (Figure 4) revealed an old fracture of the left femoral neck with joint effusion and synovial hyperplasia involving the humeral head and acetabulum; a huge cystic solid mass in the soft tissue space around the left hip joint, which was considered a synovial cyst with pigmented villonodular synovitis that is connected to the joint cavity; abnormal changes in the right femoral neck; right hip joint effusion with synovial hyperplasia; and edema in the soft tissue space around the left hip joint (the gap between the gluteus maximus and gluteus medius). Puncture of the left hip joint demonstrated amyloidosis and fibrogranulation hyperplasia in the tissues. Congo red and crystal violet staining were positive (Figure 5A and B), supporting polyarticular amyloidosis arthropathy. Subsequently, left hip replacement was performed, and the pain improved. Postoperative pathology showed a large amount of amyloid deposition and calcification in the femoral head and synovial tissue. Under polarized light, there was apple green double refraction, while κ light chain was negative and λ light chain was positive. A clear diagnosis of joint amyloidosis was made, and MAA was considered.

Case two
The VCD regimen was administered in four cycles. After the last chemotherapy, CR was achieved, numbness and pain in the hands disappeared, joint stiffness was partially improved (MCP and PIP of both hands had limited mobility but returned to a bendable angle of approximately 45°), and the serum creatinine level stabilized at 280 μmol/L. However, the patient developed bilateral hip pain during the third course of treatment, which progressively worsened, mainly on the right side. MRI of both hips (Figure 3B-D) demonstrated a fracture of the right hip and femoral neck with abnormal signal shadow at the broken end, pathological fractures, fluid in the right joint cavity with a large amount of synovial tissue hyperplasia, and abnormal signal shadow on the femoral neck and head of the left hip. Right hip replacement was performed. Postoperative pathology showed that the joint tissue was positive for Congo red staining (Figure 5C and D). Under polarized light, apple green birefringence was observed. On immunofluorescence, k light chain was positive, while lambda light chain was negative (Figure 5C and D). A clear diagnosis of joint amyloidosis was made, and MAA was considered.

OUTCOME AND FOLLOW-UP
Case one
The patient's left hip pain was relieved after surgery. Two months later, pain in the right hip joint increased again. MRI revealed a fracture of the right hip joint. The patient underwent a right hip replacement. Pathological analysis showed focal amyloidosis. There was no further treatment after surgery, and the patient died of MM relapse in October 2019.
Case two
The patient recovered from the surgery without complications. Later, he completed five follow-up cycles of the VCD regimen and obtained sCR (strictly complete remission) after the 8th course. However, the patient's restricted movement of the joints of both hands did not recover further.

DISCUSSION
Osteolytic bone lesions in MM patients can involve joints and are often associated with light chain amyloid protein deposition, namely MAA, which is a rare complication of MM. No sex difference was noted in the onset of MAA, and the average age at diagnosis was 58.6 years[4]. Clinical manifestations are nonspecific and are often similar to RA[5]. The main manifestations are morning stiffness, swelling, and tenderness of the soft tissues around the joints with limited joint movement. The shoulder joints are the most commonly affected joints, followed by the knee, wrist, hip, and metacarpophalangeal joints[6]. Some patients undergo fractures due to joint bone damage[4]. The "shoulder pad sign" may appear on imaging, and it may also be accompanied by other manifestations related to amyloid deposition such as carpal tunnel syndrome, macroglossia, soft tissue swelling, and subcutaneous nodules.
A review of relevant data revealed that there were approximately 122 MAA cases reported from countries other than China. The two cases described in this article may be the first reported in China. A study found that 62% of patients had a history of arthritis of 1-84 mo (median 11 mo) before the diagnosis of MM, 30% of the patients were diagnosed early with RA, and only in eight patients, arthritis and MM were diagnosed at the same time[4,7]. The vast majority of MAA cases were reported by rheumatologists or orthopedic surgeons, and only five patients were found by hematologists, including the two patients in this study. Moreover, the two patients in this article still first presented to rheumatology and orthopedics[4]. A general laboratory examination in MAA is nonspecific. One-third of the patients demonstrated elevated ESR, while RF and cyclic citrullinated peptide (CCP) were negative[4,8]. Two-thirds of the patients had renal insufficiency and anemia. The median age of the two patients in this study was 71 years, and the median time from symptom onset to diagnosis was approximately 48 mo. At the time of diagnosis, both had polyarthritis, and all rheumatism-related indicators were negative. Case 1 initially had knee joint pain, which progressed to multiple large joints. Case 2 mainly showed numbness and stiffness of both hands, and gradually developed shoulder, wrist, and hip pain. Although both patients had manifestations of polyarthritis, the first sites were the finger and knee joints, which were slightly different from those reported in the literature. After the two patients were given RA-related treatments (including glucocorticoids), they achieved a certain degree of relief, but the maintenance time was short. Both patients were found to have mild anemia and renal insufficiency at the first visit, but due to the presence of hypertension and normal urine output, they were not taken seriously.
MRI is the most sensitive tool for the early detection of RA lesions, which mainly manifest as synovial thickening, bone marrow edema, and slight articular surface erosion. Previous reports have found that early MRI manifestations of MAA have many similarities with RA. MAA shows low to moderate signal intensity on both T1-and T2-weighted images, nodular synovial soft tissue thickening, subchondral erosion changes, and innervation-related muscle edema. A high T2 signal may be observed in the cyst-like area. The amyloid signal around the joint may be slightly enhanced when the contrast agent is enhanced[4,9,10]. A computerized tomography (CT) scan was consistent with amyloidosis. Typical imaging features include swelling of the soft tissue near the joints, osteoporosis around the joints, and subchondral cystic degeneration with hardened edges[11]. The use of positron emission tomography–computed tomography (PET-CT) in amyloidosis is limited, and only two cases have been reported that showed a moderate increase in the fluorodeoxyglucose uptake at the amyloid deposition site in the tissues around the joints[12]. The two patients in this study were examined by MRI at an early stage, which clearly indicated the presence of synovial hyperplasia, joint effusion, and surrounding inflammation, and is consistent with the literature. In particular, when the two patients in this study were diagnosed with MM, their hip joint MRI showed femoral neck destruction, which is different from that reported in the literature. The underlying reason requires further research.
Synovial biopsy is an important technique for diagnosing MAA, especially when the diagnosis of RA is uncertain. In a study by Elsaman et al[4], 60% of MAA patients were diagnosed by pathological examination of the synovial tissue, while one patient was diagnosed by detection of amyloid in the synovial fluid deposits. Many studies have shown the presence of B cells and plasma cells in the bone marrow and synovial tissues of RA patients, and their roles include antibody production, CD4+ T cell activation, and changing the cytokine profile to promote inflammation[11]. Interestingly, histological analysis of the MAA synovial tissue showed the presence of CD68+ and CD3+ mononuclear inflammatory cells (synovial macrophages) in the synovium and synovial fluid deposits, instead of CD20+ B cells and CD38+ plasma cells. Electron microscopy has revealed that synovial macrophages engulf the amyloid[9]. Elsaman et al[4] further found that in all patients who had undergone synovial biopsy, no plasma cell phenotype was found in any MAA inflammatory infiltrate, and some specimens had plasma cell depletion. This is different from the synovial pathology of RA. This proves that MAA is a chronic synovitis, rather than B cell or plasma cell invasion, and is characterized by mild synovitis without plasma cell infiltration. Although the two patients reported in this article did not undergo a synovial biopsy, they underwent joint biopsy after surgery. Congo red staining was positive with apple-green birefringence under polarized light. Immunofluorescence was positive for κ and λ light chains. These findings confirmed amyloidosis of the joint tissue.
The current treatment of AL amyloidosis is similar to that of MM. Since the number of reported MAA cases is relatively small, there is no uniform treatment regimen. The literature mainly focuses on the treatment of MM. Initially, melphalan and immunomodulator-based regimens were chosen, including MP (melphalan and prednisone) and TD (thalidomide and dexamethasone)[13,14]. As proteasome inhibitors have become the cornerstone of the treatment of MM, new immunomodulators have been developed, such as VCD (bortezomib, cyclophosphamide, and dexamethasone) and VRD (bortezomib, lenalidomide, and dexamethasone). Additionally, other therapies are also used for the treatment of MAA[3,15-18]. In the reports included in this article, 10 patients received bortezomib-based treatment, of which six experienced improvement in the joint symptoms, while four underwent hip replacement due to no improvement or aggravation of symptoms. All patients undergoing joint replacement had symptoms of arthritis for more than 2 years before the diagnosis of MM. Therefore, we infer that the occurrence of fractures may be related to the length of the disease. Three studies reported two patients who used anti-interleukin-6 receptor monoclonal antibody (tocilizumab) and one patient who received anti-human tumor necrosis factor monoclonal antibody (adalimumab) to treat MAA. Interestingly, all three patients showed symptom improvement, and the molecular basis may be related to the involvement of the interleukin-6 receptor and tumor necrosis factor in the pathogenesis of MM[19,20]. In the present study, two patients were treated with the VCD regimen and achieved the ideal curative effect. However, since obvious joint disease was already present at the time of initial diagnosis, and the disease gradually progressed with occurrence of fractures during treatment, the two patients finally had to undergo surgery instead of medical treatment. In this regard, it is recommended that during the initial assessment of MM, attention should be paid to painful joints. If abnormal weight-bearing joints or bones are found, early braking can be used to avoid fractures and improve the patient’s quality of life. No fracture was found in the two patients during the initial diagnosis of MM, but they demonstrated different progression and prognoses in the later period. Although the chromosomal karyotype of Case 1 showed polyploid abnormalities, there were no genetic indicators of poor prognosis related to myeloma; therefore, this cannot be considered as one of the reasons for the poor prognosis.

CONCLUSION
MM often presents with osteolytic lesions, but involvement of the joints is often associated with light chain amyloid deposition. Amyloid deposition in the joint and surrounding tissues causes arthropathy and is a rare complication of MM. The clinical presentation of MAA lacks specificity and is similar to RA. However, RF and CCP of MAA are usually negative; therefore, MAA in particular should be adequately excluded before the diagnosis of seronegative RA. MAA is characterised by plasma cell tumors and patients should be screened accordingly. In the presence of CRAB symptoms, serum and urine M protein screening can identify the vast majority of plasma cell diseases. Moreover, if patients are positive for the M protein, the likelihood of MM should be further evaluated. MRI can evaluate both arthritis and MM-associated bone lesions. Currently, synovial biopsy is the only means of confirming MAA. In addition, although cases in which MM precedes the diagnosis of MAA are rare in literature reports, secondary MAA should be considered when arthritis manifestations occur in MM patients. In terms of treatment, we still mainly treat multiple myeloma with medications. Surgical intervention is performed only when serious complications occur in the involved joints.
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Figure Legends
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Figure 1 Case 1: Shoulder, hip, and knee magnetic resonance imaging in 2018. A: Shoulder synovial hyperplasia; B: Knee meniscus injury; C and D: Femoral neck erosion with hyperplasia of the surrounding synovial tissue.
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Figure 2 Case 2: Shoulder and wrist magnetic resonance imaging in 2017. A and B: Acromion-deltoid subcapsular effusion; C and D: Wrist joint effusion with synovial tissue hyperplasia.
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Figure 3 Case 2: Hip magnetic resonance imaging and 3D imaging. A: Femoral neck erosion with surrounding synovial hyperplasia in 2018; B-D: Fracture of the right femoral neck in 2019.
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Figure 4 Case 1: Hip magnetic resonance imaging and 3D imaging in 2019. A-C: Old fracture of the left femoral neck and synovial cyst around the left hip joint; D: Left femoral fracture.
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Figure 5 Case 1 and Case 2: Congo red staining and immunofluorescence. A: Congo red staining ×200 (+); B: Immunofluorescence showing lambda light chain (+); C: Congo red staining ×200 (+); D: Immunofluorescence showing kappa light chain (+).
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