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Abstract
Primary bone lymphoma (PBL) is a peculiar extranodal presentation of non-Hodgkin’s lym-
phoma. Primary bone diffuse large B-cell lymphoma (DLBCL) is the most common patholog-
ical type, comprising about 80% of PBL. The diagnosis of PBL depends on the combined clin-
ical examination and imaging studies and is confirmed with immunohistochemical examination. 
Due to the rarity of this disease, more relative studies and case reports are needed to provide 
insight into this obscure lymphoproliferative malignancy. Here, we report one rare case of 
primary bone DLBCL involving the axial skeleton in a 37-year-old female.
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Case Presentation

In a 37-year-old woman with no chronic illnesses, initially diagnosed in Pakistan in May 
2015 with diffuse large B-cell lymphoma (DLBCL) stage IV-E with axial bone marrow 
involvement and stomach involvement by PET-CT scan, no histopathological examination 
was performed.

She received a total of 6 cycles R-DA-EPOCH (dose-adjusted etoposide, prednisone, 
vincristine, cyclophosphamide, doxorubicin, and rituximab) and 5 cycles of triple IT (metho-
trexate, cytarabine, hydrocortisone), the last chemotherapy in October 2016, with a post-4th 
cycle interim and end of treatment PET-CT scans which showed complete metabolic remission.
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She was followed up until March 2019, when she presented with recurrent severe anemia 
requiring multiple blood transfusions without a history of GI bleeding. The physical exami-
nation was unremarkable.

PET-CT was done and showed diffuse increased bone marrow activity, few nonspecific 
normal-sized mildly enlarged hypermetabolic left iliac, left lower cervical, and thoracic inlet 
lymph nodes. Bone marrow biopsy was done and was consistent with relapsed DLBCL (mono-
cytic B cells approximately 3% with immunophenotypic profile consistent with VD5/CD10-
negative mature B-cell neoplasm). The Fluorescence in situ hybridization study showed 
normal BCL6, IGH/BCL2, MYC.

She was started on salvage chemotherapy R-DHAP*, completed 3 cycles to complete 
remission, followed by BEAM* and ASCT*, which was complicated by an invasive mixed fungal 
infection and persistent pancytopenia.

Discussion

According to the World Health Organization classification of tumors of the soft tissue and 
bone in 2013 [1], primary bone lymphoma (PBL) is defined as a single skeletal lymphoma 
with or without regional lymph node involvement and multiple bone lesions without visceral 
or lymph node involvement. Its underlying causes are still largely unknown.

According to rare previous reports [2–7], PBL patients generally have localized bone 
pain, soft tissue swelling, and possibly a palpable lump in the site of the lesion. It commonly 
develops in patients aged between 20 and 50 years, shows a male preponderance, and the 
morbidity rate of males is slightly higher than that of females. The preferred site of PBL is the 
femur, accounting for 29% of all cases; other sites include the pelvis, humerus, skull and neck, 
and the tibia [8, 9]. The pooled statistical analysis in the IELSG-14 study shows a low inci-
dence of primary DLBCL bone lymphoma involving the forearm (5.6%) in PBL patients.

Our patient first presented with recurrent anemia, no localized bone pain, and was found 
to have axial skeleton involvement.

The clinical manifestations and imaging are nonspecific with limitations in distinguishing 
PBL from other primary bone tumors such as Ewing’s sarcoma, osteogenic sarcoma, and 
chondrosarcoma.

The majority of patients present with bone pain which is not relieved by rest. A palpable 
mass due to soft tissue extension of the bony disease is seen in about half of the cases [10]. 
Swelling, pathological fractures, cord compression, and systemic “B” symptoms (i.e., fever, 
weight loss, night sweats) may also be present at the time of diagnosis [11]. Occasionally, 
symptoms may persist for many months before the patient seeks medical attention.

DLBCL is the most common pathological type either primarily or secondarily infiltrating 
the skeleton, accounting for about 70–80% of all PBL, with rare to anecdotal occurrences of 
follicular, marginal zone, lymphoplasmacytic, anaplastic large cell, natural killer/T-cell, 
Burkitt, and Hodgkin lymphomas. Tumor cells are generally immunoreactive for the B-cell 
markers CD20, CD21, CD45, and CD79a [12, 13].

A series of 160 patients with primary bone DLBCL, using an immunohistochemistry-
based predictor, reported that 90% of cases were of germinal center derivation. MYC rear-
rangements were identified in 5 of 17 cases and BCL2 rearrangement in 6 of 8 cases [14]. A 
tissue microarray study of 63 cases of primary DLBCL of bone revealed that 42 were of 
germinal center and 21 of nongerminal center derivation [15]. Fluorescence in situ hybrid-
ization performed on 32 cases reported rearrangements of BCL2 and MYC in 9 and 3 spec-
imens, respectively. One case showed both BCL2 and MYC rearrangements, and no cases had 
rearrangement of BCL6.
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Diagnostic samples obtained by surgical procedure and immunohistochemical tests are 
indispensable for clinicoradiological confirmation of PBL and for differential diagnosis. Other 
surgical procedures, especially excision of lesions, should be avoided whenever possible, 
unless the involved weight-bearing bones are destroyed extensively or pathological fractures 
are present in bone lesions [16, 17].

As a result of the rarity of this disease, randomized trials addressing treatment alterna-
tives for PBL are not available. Most retrospective studies report the results of patients treated 
with various therapeutic modalities. Historically, PBL was treated with radiotherapy alone 
with good local control (87–100%) [18]. However, distant relapse rates were often disap-
pointing, as more than 50% of patients failed systemically. Currently multiagent chemo-
therapy with or without radiation therapy is preferred resulting in approximately 70% of 
patients surviving for 5 years.

An analysis of the Surveillance, Epidemiology, and End Results (SEER) database included 
1,500 adult patients with PBL diagnosed from 1973 through 2005 [19]. Five- and 10-year 
overall survival rates were 58 and 45%, respectively. On multivariate analysis only younger 
age and localized disease were independent predictors of survival. Five-year survival rates 
were 87, 74, and 45% for those patients diagnosed at <30, 30–59, and >60 years, respectively.

Chemotherapy with or without Radiation
Multiagent chemotherapy with or without radiation therapy is the preferred treatment 

of adults with PBL. Given that the majority of PBL are aggressive B cell lymphomas, patients 
are typically treated with anthracycline-based, multiagent chemotherapy, such as CHOP 
(cyclophosphamide, doxorubicin, vincristine, prednisone) with the addition of the anti-CD20 
antibody rituximab. The use of radiotherapy is controversial, though a number of studies 
prior to the use of rituximab demonstrate a benefit of combined modality therapy. In patients 
with unifocal disease, consolidative involved-field radiotherapy is reasonable, but should be 
individualized with particular attention to the location of disease. Radiation to areas, such as 
the pelvis, which contain significant marrow production, should be carefully considered. A 
dose of 30–36 Gy is reasonable in patients who attain a complete response following chemo-
therapy. A higher dose (e.g., 40 Gy) is offered to patients with an indeterminate response (e.g., 
those with a positive PET that may represent active tumor or healing bone).

Surgical Intervention
The role of surgery is generally limited to diagnostic biopsy and stabilization of a patho-

logical fracture. Orthopedic management is important during the treatment and recovery 
period because the potential for fracture persists until there is complete bone healing. Rarely, 
patients with involvement of the weight-bearing bones may require internal stabilization or 
bracing until bone healing occurs.

Conclusion

PBL itself is a rare tumor about which only few studies having been done. Therefore, its 
varied clinical and histopathological profiles are still to be fully explored.

We reported our experience with a patient with PBL with an unusual presentation and 
an unusually complicated course after multiple chemotherapy lines, who is still under 
treatment and being followed up after relapse.
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