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ABSTRACT
Primary non-Hodgkin lymphoma of the bone (PLB) is a rare type of non-Hodgkin’s lymphoma (NHL) that affects the
skeletal system with or without regional lymph node involvement. We present the case of a 74-year-old female patient
with pain due to multifocal osteolytic lesions. The diagnosis of diffuse large B-cells (non-GCB) phenotype was made by
clinical, laboratory, histopathological examination accompanied by an extensive immunohistochemical profile of one of
the skeletal lesions.
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INTRODUCTION
Primary non-Hodgkin lymphoma of the bone
(PLB) is a rare type of non-Hodgkin’s lymphoma
(NHL) that predominantly affects the skeletal system.
PLB accounts for 5% of NHLs and 3% of all malignant
bone diseases. 1,2 In 80% of PLB, the histological
type is diffuse large B-cell lymphoma (DLBCL).
PLB predominantly affects males, during the 5th and 6th
decades of life. Diagnosis is based on relevant clinical
features as well as imaging studies. The former
includes local bone pain, soft tissue swelling, a
mass, or a pathologic fracture predominantly in
the long bones, followed by the pelvis and spine.
Definite diagnosis is based on histopathological
examination with immunohistochemical study.
The current treatment options include a combination

of immunochemotherapy and radiation.3,4 However,
due to the rarity of the disease, there is no consensus
on the best therapeutic management. Here, we report
the case of a 74 years-old female patient with PLB and
multiple osteolytic lesions.

CASE REPORT
A 74-year-old woman was admitted because
of right ankle pain swelling and gait impairment
over the past month. She denied fever, weight loss,
or night sweats. Her medical history was otherwise
unremarkable. The ankle plain radiography disclosed
an osteolytic lesion.

University General Hospital “Attikon”, Second Department of Internal Medicine, Propaedeutic and Research Unit. Haidari, Greece.
General and Oncology Hospital of Kifissia “Agioi Anargyroi”, Second Department of Internal Medicine. Athens, Greece.
c
“Evagelismos General Hospital”, Hematopathology Department. Athens, Greece.
a

b

Autopsy and Case Reports. ISSN 2236-1960. Copyright © 2020. This is an Open Access article distributed
under the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted
non-commercial use, distribution, and reproduction in any medium provided the article is properly cited.

Multiple osteolytic lesions due to Double-Expressor Primary non-Hodgkin Lymphoma of the Bone

On physical examination, she was in good
performance status (PS), and except for a minor
swelling of the right ankle, the remaining physical signs
were unremarkable. The hemogram was within normal
limits, but the erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP) were 61 mm/h and 7.45 mg/dL
(reference range RR; <0-5 mg/dL) respectively. Serum
calcium was 13.2 mg/dL (RR; 8.5-10.5 mg/dL)
and lactate dehydrogenase was of (LDH) 683 U/L
(RR; 230‑460 U/L). Plain radiography of the right ankle
revealed disruption of fibula’s architectural structure,
compatible with an osteolytic lesion (Figure 1).
Further imaging with Magnetic Resonance
Imaging (MRI) demonstrated complete distortion
of the architecture of distal fibular metaphysis by a
pathological tissue that infiltrates the bone cortex
and marrow and extends to the surrounding soft
tissue. Other findings included multiple lesions,
possibly attributed to metastatic neoplastic disease,
on the lower half of the right tibia, fibula, talus, and
metatarsal bones (Figure 2).

Figure 1. Plain X-Ray of the right foot. Fibula’s infiltrative
bone destruction.

Bone marrow (BM) biopsy, as well as neck, chest,
and abdominal computed tomography, were free of
disease.
Moreover, the patient underwent whole-body
imaging with positron emission tomography/computed
tomography (PET/CT) scan that revealed pathological
uptake of 18-FDG by the whole skeleton, particularly
cranial and long bones (Figure 3). Many of these
lesions’ sites were accompanied by soft tissue masses,
particularly in the lower extremities and the maxilla
(SUV max: 15). Increased 18-FDG uptake was also
noted in the nasal and zygomatic bones, bilaterally
(SUV max: 20), as well as in the cervical, iliac and
inguinal lymph nodes (SUV max: 5.5) and regionally
in BM (findings consistent with infiltrating disease).
The patient underwent a biopsy of the fibula.
The histopathological examination showed diffuse
infiltration of large-sized cells. Neoplastic cells
expressed the B-cell associated antigens CD20, CD79a,
PAX5, BCL-6, MUM-1, BCL-2 (80%) [BCL-2(124) Mouse
Monoclonal Antibody -Cell Marque], SIg/CIgM(k) and
C-MYC (> 40%) [c-MYC(Y69) Rabbit Monoclonal
Primary Antibody-Roche]. The expression of CD3,
CD4, CD8, CD5, CD23, CD30, CD10, CyclinD1 was
negative. Additionally, in situ, hybridization for EBER
was negative. The proliferation fraction, as detected by
Ki-67 (MIB-1 antigen), was 90%. Fluorescence in situ
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Figure 2. MRI of the right foot. T2-weighed images
showing abnormal signals involving tibia, fibula, talus
and metatarsal bones.
hybridization (FISH) tests did not reveal rearrangement
for C-MYC and BCL2 genes. The above histological
findings were compatible with the diagnosis of DLBCL
not otherwise specified, DLBCL-NOS with no germinal
center B-cells (non-GCB) phenotype, and double
expression of C-MYC and BCL-2 (Figure 4, 5, 6, and 7).
Thus, the patient was diagnosed with a multifocal
double expressor DE-PLB, stage IVEA according to
Ann Arbor classification5 with International Prognostic
Index 6 (IPI) score: 5, age-adjusted IPI score: 3, and
NCCN-IPI7 [International Prognostic Index for patients
with diffuse large B-cell lymphoma) score: 7 (high risk).
During the hospitalization, the patient experienced
a pathological fracture in the lower third of the right
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Figure 3. 18F-FDG PET/CT imaging demonstrating high FDG uptake in the majority of scanned bones. Cranial and
long bones of arms and legs are more severely affected, with soft tissue masses accompanying the bone lesions.

Figure 4. Photomicrographs of the bone biopsy. A – Diffuse infiltration of bone by a large cell lymphoma (H&E, X100);
B – Higher magnification of the cell infiltrate (H&E, X200).
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femur, which was treated surgically. However, it
has aggravated her PS to 4, according to ECOG. 8
Subsequently, the patient received prophylactic local
radiotherapy (RT) with a total dose of 36cGy, in the
lower third of both legs and was treated with 2 cycles

R-CNOP (Rituximab- Cyclophosphamide, Mitoxantrone,
Vincristine, and Prednisone). Unfortunately, she
experienced septic shock during the neutropenic
phase after the 2nd cycle of R-CNOP and succumbed
to multiorgan failure.

Figure 5. Photomicrographs of the bone biopsy. A – CD20 (X200) expressed by lymphoma cells; B – BCL2(X200)
positive expression; C – BCL-6 (X200) positive; D – MUM1 (X200) positive.

Figure 6. Photomicrographs of the bone biopsy. A – CD10(X200) negative; B – In situ hybridization (EBER) for
EBV (X200), negative.
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Figure 7. Photomicrographs of the bone biopsy. A – CIgM(X400) positive; B – CIgκ (X400) positive; C – MYC
(X400) > 40%; D – High rate of proliferation MIB1 (X200) overall ~90%.

DISCUSSION
PLB is a rare bone malignancy that, according
to the World Health Organization (WHO-2016)
classification9, affects the skeletal system disregarding
regional lymph node involvement, and multiple bone
lesions without visceral or lymph node involvement.
Clinically, PLB usually presents as a localized bone
pain that may be followed by tissue swelling and, in
some cases, a palpable lump. The most frequently
involved bone is the femur, accounting for 29% of
all cases, followed by the pelvis, humerus, skull, and
tibia. 10,11 Males are predominantly affected with a
higher morbidity rate slightly higher compared with
females.3
Imaging findings include osteolytic or osteoblastic
lesions depicted in X-ray that may even coexist
in the same bone. 12 Contrast-enhanced CT is the
standard modality for original staging and follow-up
of lymphoma patients, while MRI may be useful in
Autops Case Rep (São Paulo). 2020 Apr-Jun;10(2):e2020141

revealing the details of bone lesions and their extent
to surrounding soft tissues. More recently, PET/CT scan
has been recommended by the Lugano Classification13
for the initial evaluation, and follow up of lymphomas;
however, its diagnostic value for PLB is not yet
well‑confirmed.14 The definite diagnosis of PLB largely
depends on the acquisition of adequate tissue samples
and extensive immunohistochemical study.15 DLBCL is
the most common pathological type, accounting for
up to 70-80% of all cases, and the majority of cases
is of the germinal center (GCB) subtype.15 Based on
the 2016 revised WHO classification for lymphoid
neoplasms, a new diagnostic entity coined double-hit
(DH) lymphoma - defined as a dual rearrangement
of MYC and B-cell CLL/lymphoma 2 (BCL2) and/or
B-cell CLL/lymphoma 6 (BCL6) genes is an uncommon
subset accounting for 5% to 7% of all DLBCLs, which
presents an aggressive behavior. Furthermore, the
co-expression of MYC and BCL2 proteins without
underlying rearrangements is considered a new adverse
5-7
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prognostic indicator termed double-expressor (DE)
lymphoma and accounted for 20% to 30% of DLBCL
cases.9,16 Our patient was diagnosed with non-GCB
(DE), but the exact incidence and the impact of this
type in the outcome has not been adequately studied
in PLB, to date.
Current therapeutic modalities include
immunochemotherapy with or without local
radiotherapy (RT), mainly for the early-stage disease.
The addition of anti-CD20 monoclonal antibody
(Rituximab) to chemotherapy seems to improve the
outcome with a 3-year progression-free survival of
88% compared to 52% for patients who received
only chemotherapy.17 The role of complementary RT
in the Rituximab era should be further investigated.
Surgical treatment is required mainly for diagnostic
purposes and stabilization of a pathological fracture.
The prognosis of PLB is generally good, and relapse or
refractory disease is uncommon. However, age over
60 years and high IPI score are adverse prognostic
factors for extended survival.17 Moreover, the histologic
subtype of DH or/ and DE may worsen the prognosis.
Our patient initially presented with lower limb pain
and swelling, with an osteolytic lesion of right lower fibula
depicted by the plain X-Ray. The differential diagnosis
of such findings is broad. It includes PLB, multiple
myeloma (MM), and other primary malignant bone
tumors, such as Ewing’s sarcoma, osteogenic sarcoma,
and chondrosarcoma, as well as, metastatic neoplasms.
The age, poor PS, high IPI score, multifocality, and
histological subtype of DE DLBCL, as well as the delay
in initiation of immunochemotherapy with R-CHOP due
to the occurrence of the pathological fracture, may be
related to the poor outcome of our patient.
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