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Primary lymphoma of the bone and joint is rare. Malignant 
lymphomas related to metallic implants from an orthopedic pro-
cedure, called metallic implant-associated lymphomas, are ex-
tremely rare [1]. Only seven cases of malignant lymphomas com-
plicating total knee replacement arthroplasty have been reported 
and occur several years after operation; all cases were large B-cell 
lymphoma [1-7].

Herein, we describe the first reported case of anaplastic large 
cell lymphoma (ALCL) presenting as periprosthetic joint infec-
tion occurring 10 years after total knee replacement arthroplasty, 
suggesting that patients with an inflammatory response to ortho-
pedic prostheses should be monitored carefully for an extended 
time.

CASE REPORT

An 80‑year‑old female patient was admitted because of right 
knee pain for 2 years. The pain had recently increased, although 
there was no history of trauma. She had undergone total knee 
replacement arthroplasty 10 years prior. Computed tomography 

demonstrated an irregular osteolytic mass-like lesion in the right 
lateral femoral condyle, adjacent to the metallic prosthesis, and 
a large amount of joint effusion with periarticular soft tissue 
swelling (Fig. 1), which suggested metallosis, or aseptic lym-
phocyte-dominant vasculitis-associated lesion, and infectious 
arthritis. Arthrotomy, hardware removal, and anti-cement inser-
tion were performed under the clinical impression of septic knee. 
Intraoperatively, synovial hypertrophy, inflammatory change, 
necrotic tissue, and a mass-like lesion were observed in the right 
knee joint. Histologically, several fragments of bone and soft tis-
sues were composed of sheets of anaplastic tumor cells, which 
had irregularly folded nuclei, prominent nucleoli, and a moder-
ate amount of amphophilic cytoplasm (Fig. 2A). Most of the 
tumor cells were positive for CD30 (Fig. 2B). The tumor cells 
were also positive for CD2, CD4 (Fig. 2C), CD5, CD43 (Fig. 2D), 
epithelial membrane antigen, TIA-1, perforin, and granzyme B 
but negative for CD3, CD7, CD8, CD20, Pax5, CD15, CD68, 
lysozyme, CD1a, and S100. These cells did not express anaplastic 
lymphoma kinase (ALK). Epstein-Barr encoding region in situ 
hybridization was negative. Analysis of T-cell receptor γ gene rear-
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rangement studies using BIOMED-2–based multiplex poly-
merase chain reaction confirmed monoclonal T-cell proliferation 
(Fig. 3). The woman was finally diagnosed with ALK-negative 

ALCL. Whole body bone scan showed high 18F-fluorodeoxyglu-
cose uptake in bone and synovium at the right knee arthroplasty 
removal site, with overlying soft tissue inflammation and joint 
effusion. There was no evidence of other site involvement in 
systemic workup, consistent with stage 1 disease. Postoperative 
definite radiotherapy was administered, and the patient was in 
good health at the latest follow-up (1 year). Follow-up position 
emission tomography–computed tomography (PET-CT) revealed 
no residual mass. 

DISCUSSION

Medical devices such as breast, hip, knee, and vascular pros-
theses can be associated with malignant lymphomas. A prototype 
is an entity related to breast implants, called breast implant-as-
sociated anaplastic large cell lymphoma (BIA-ALCL), and more 
than 300 cases have been described in the literature [8]. Genomic 
characterization of BIA-ALCL shows abnormalities similar to 
those of systemic ALCL [8]. The characteristic clinical features 
are late-onset implant-associated seroma occurring greater than 
1-year post-operative and an indolent course. Most patients are 
cured by implant removal [9]. In addition to ALCL, other types 
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Fig. 2. Anaplastic tumor cells have irregularly folded nuclei, prominent nucleoli, and a moderate amount of amphophilic cytoplasm (A). Tumor 
cells are positive for CD30 (B), CD4 (C), and CD43 (D). 

Fig. 1. Computed tomography shows an irregular osteolytic mass-
like lesion (arrow) in the right lateral femoral condyle, adjacent to the 
metallic prosthesis.
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of lymphomas have been reported to be associated with breast 
implants [9]. To date, 28 cases of implant-associated B-cell lym-
phoma have been reported, 18 of which were diffuse large B-cell 
lymphoma (DLBCL) [10]. Although the available data regarding 
causation and treatment are limited in BIA-DLBCL, the treat-
ments of BIA-ALCL and DLBCL might be similar. The majority 
of these two different lymphoma types is well-localized and show 
similar favorable clinical courses [10].

A prosthesis may act as an immune adjuvant [9], and an im-
mune reaction to the prosthetic material may cause T cell infiltra-
tion with later clonal expansion of T lymphocytes. A reaction to 
biofilms can generate a response by stimulating toll-like recep-
tors on immune cells. Bacterial cell-wall components are potent 
stimulators of these responses. Contamination of the implant with 
bacterial fragments can maintain a chronic inflammatory re-
sponse [8,9]. In contrast, the implants elicit chronic immune sys-
tem stimulation against the prosthetic material, particularly in ge-
netically susceptible hosts. Therefore, polyclonal activation leads 
to autoantibody formation, polyclonal hypergammaglobu-
linemia progressing to monoclonality, and B-cell lymphoma in 
at-risk hosts [9]. 

Metallic implant-associated lymphomas are exceedingly rare 
[1], with only a few cases reported. This raises suspicion of pos-
sible oncogenic properties of such materials [9]. The wear debris 
of implanted synthetic materials is not biologically inert [11], 
and microparticle detachment from implants might be involved 
in lymphoproliferative responses and is an important factor in 
the development of lymphomas [8]. Metallic implant-associated 
lymphoma is thought to resemble lymphomas associated with 
other chronic inflammatory conditions such as chronic osteomy-

elitis and pyothorax, and the two share several clinicopathologic 
features including development in the setting of prolonged chron-
ic inflammation, localization to a confined body space, a long la-
tency period, and the presence of large cell phenotype [11]. Most 
metallic implant-associated lymphomas were of B-cell origin, 
in contrast to breast implants. To the best of my knowledge, only 
one case of ALCL for a tibial metal implant has been published 
in the English literature [11], and another case of metallic dental 
implant-associated mucosal CD30-positive T-cell lymphopro-
liferative disorder was reported in Korea [12]. 

Only seven cases of malignant lymphomas complicating total 
knee replacement arthroplasty have been reported in the medical 
literature [1-7]. The mean time between implantation of the 
prostheses and lymphoma diagnosis was 7 years (range, 6 months 
to 16 years). All tumors were classified as large B-cell lympho-
mas. All cases arose in the bone and five of them were found in 
wear debris adjacent to the prosthesis or periprosthetic membrane. 
Three cases were presented as osteolytic bone lesions with soft tis-
sue extension as is the case described above. Four patients were 
treated with radiotherapy and chemotherapy, one was treated 
with radiotherapy, one was treated with chemotherapy, and one 
patient was not treated. Follow-up was reported in six patients, 
all of them being free of disease for 8 months to 3 years. In par-
ticular, one patient was alive for 2 years without evidence of dis-
ease, even though no additional treatment was received other than 
revision arthroplasty [6]. 

In conclusion, this is the first reported case of ALCL complicat-
ing total knee replacement arthroplasty, which can cause prosthe-
sis failure long after the placement operation. Periprosthetic pri-
mary lymphoma of the bone should be included in the differential 
diagnosis of a patient presenting with knee pain, knee mass, or 
lytic destruction after knee arthroplasty [5].
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Fig. 3. Analysis of T-cell receptor γ gene (TCRG) rearrangement us-
ing BIOMED-2–based polymerase chain reaction shows a mono-
clonal peak.
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