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Introduction

Primary bone lymphoma (PBL) is a rare disease
that was first described by Oberling in 1928.1 The
vast majority of PBL cases are non-Hodgkin
lymphoma (NHL), whereas primary Hodgkin
lymphoma (HL) of bone is extremely rare. PBL
constitutes 7% of all malignant bone tumors, 4-5%
of all extranodal NHL, and less than 1% of all malig-
nant lymphomas.? Patients with primary NHL of
bone commonly present with local bone pain, soft
tissue swelling, and a mass or pathological fracture.
Osteomyelitis  may imitate primary bone
lymphomas.® PBL can occur at any age, although
there is particular tendency to affect older adults
who are over 45-50 years of age. There is also a
slight male predominance. Primary NHL of bone
can arise in any part of the skeleton, but long bones
(femur, tibia) are the most common sites of
presentation.?’”

According to the World Health Organization
(WHO) classification, lymphomas involving bone
are classified into four groups including Group |,
lymphoma with a single bone involvement with or
without any regional lymph node involvement;
Group I, lymphoma with multiple bone sites, but
no visceral or lymph node involvement; Group I,
bone tumor with involvement of other visceral sites
or lymph nodes at multiple sites; and Group 1V,
lymphoma involving any other sites and found on
bone biopsy done to rule out possible
involvement.3 Most cases of primary bone lympho-
mas (PBLs) are classified as diffuse large B-cell
lymphomas (DLBCLs) in the WHO classification of

hematological malignancies. Bone scintigraphy is a
valuable tool in staging of PBL. It detects multifocal
involvement, which may alter prognosis and possi-
bly the treatment. Moreover, clinically silent
involvement of weight-bearing sites may be
detected allowing for prophylactic treatment.’
Pediatric PBL-DLBCL has a favorable prognosis but
remains poorly characterized.

Cases

Case 1

A 10 year-old boy was referred to our hospital
with a history of left hip pain, fever, and limping for
a few weeks. In physical examination, lymphaden-
opathy or hepatosplenomegaly was not detected,
but he had a low grade fever. Laboratory data
including complete blood counts, serum level of
uric acid, calcium, phosphorous, alkaline
phosphatase, and kidney and liver function tests
were in the normal ranges, with elevated erythro-
cyte sedimentation rate (ESR, 75 mm/hr), and
raised lactate dehydrogenase (560 U/L). His
cerebrospinal fluid (CSF) aspiration, and bone
marrow aspiration and biopsy were negative for
any malignancy. The Tc? bone scan revealed multi-
centric active bone lesions in T4 vertebra, sacrum,
and left acetabulum roof. In abdominal computed
tomography (CT) scan, there were two well defined
masses measured about 15, and 12 mm in inferior
portion of inferior vena cava suggesting the possibil-
ity of lymphadenopathy. Biopsies of bone and
abdominal lymph nodes were in favor of anaplastic
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large cell lymphoma and null cell phenotype,
composed of sheets of anaplastic cells arranged
cohesive to each other. The individual cells were
large with conspicuous nuclei, clumping of chroma-
tin and variable amounts of cytoplasm. In immuno-
histochemical study, malignant cells were negative
for CD3, CD5, CD7, CD43, CD15, CD20, CD79a, CD68
(KP1), CD138, CD296, anaplastic lymphoma kinase
(ALK1), and neuron specific enolase (NSE), but
positive for CD30 (Ber-H2), and EMA (E29). The
patient was treated as a case of anaplastic large cell
lymphoma (ALCL) according to BFM 90 protocol. At
the end of treatment, he had normal LDH level (195
U/L), normal ESR (12 mm/hr), and normal
abdomino-pelvic and chest CT scans, with resolu-
tion of bony defects in Tc®® bone scan. The patient
has been followed up since about 34 months ago.

Case 2

A 13 year-old boy was referred with history of
right facial swelling for two months. He was treated
as a case of dental abscess with no improvement. In
physical examination, there was right maxillary
swelling with a mobile tooth, and tenderness over
proximal part of his right leg. Other examinations
were unremarkable. The laboratory data including
complete blood counts, biochemical studies, liver
and kidney function tests, and lactate dehydroge-
nase level were normal except for high ESR (34
mm/hr). Radiography showed rarefaction in the
right side of maxilla, loss of definition of lamina

dura around the teeth in that quadrant, and a bony
defect between left upper fifth and sixth teeth.
Bone marrow aspiration and biopsy, chest x-ray,
abdomino-pelvic ultrasonography, chest and
abdominal CT-scans were all normal. Computed
tomography of jaw showed large lesion in the right
maxilla (figure 1). Bone scan revealed foci of
increased activity in the right tibia and maxilla
(figure 2). Maxillary bone biopsy was in favor of
ALCL, null cell type, with submucosal atypical
infiltrate comprised of large atypical cells with
irregular nuclei and prominent nucleoli (figure 3).
Some atypical cells had indented atypical infiltrate
which were positive for CD30 and admixed histio-
cytes were positive for CD68, but negative for T and
B-cell markers CD3, CD5, CD7, CD43, CD20, CD79a,
ALK, CD138, cytokeratin, and NSE (figures 4, 5).

He was also treated as a case of ALCL (BFM90
protocol). He had normal complete blood counts,
liver and kidney function tests, LDH (258U/L), and
ESR (21 mm/hr) at the end of chemotherapy. The
Tc% bone scan revealed no active bone lesion in
the right maxilla and tibia. He was disease free after
27 months at the last follow up.

Discussion

Anaplastic large cell lymphoma (ALCL) presenting
as bone lesions is exceedingly rare.’ ALCL repre-
sents approximately 2% of all NHLs according to the
recent NHL classification project.’? It is a distinct
entity of NHL, characterized by a proliferation of

Figure 1. Maxillary views from CT scan of case No. 2 shows large lesion in right maxillary bone.
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pleomorphic large lymphoid cells that express
CD30, and classically is considered a clinicopatho-
logical entity separate from other nodal mature
T-cell lymphomas (TCL).}*'* ALCL commonly
involves nodal as well as a wide variety of extra
nodal sites, although primary or secondary involve-
ment of bone is rare.!? So, anaplastic large cell
lymphoma should be considered a diagnostic possi-
bility when evaluating neoplastic bone lesions in
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children.'* EBV is likely unrelated to pathogen-
esis of this type of lymphoma.?! As defined in the
revised European-American classification of
lymphoid neoplasm (REAL), ALCL is a neoplasm of
T-cell or null cell lineage; 20% to 60% of cases are
associated with the translocation (2; 5) (p23, q35),
resulting in a chimeric anaplastic lymphoma kinase
(ALK) protein. > In ALCLs positive for ALK protein,
the ALK gene is most commonly fused to
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Figure 3. Anaplastic lymphoma: high power view of maxillary bone biopsy. Sheet of large atypical cells

with irregular nuclei and prominent nucleoli.
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Figure 4. Immunohistochemical staining of bone biopsy for CD 30 (Ki-1). Anaplastic cells have positive

reaction on surfaces and in the cytoplasms. X 400.

Figure 5. Immunostaining of maxillary bone biopsy shows no evidence of ALK antigen in tumor cells.

the NPM gene, and less commonly to TPM3, TFG,
ATIC, and other rare genes.!’ Although this
lymphoma is generally associated with a favorable
clinical outcome, 25% of the patients die of the
disease within five years.*” In a study, the mono-
clonal antibody ALKc (directed against the cytoplas-
mic portion of ALK) was used to detect expression
of the ALK portion in paraffin—embedded biopsies
from primary, systemic T/null cell anaplastic large-
cell ymphomas, and the ALK staining pattern was
correlated with morphological features, clinical
findings, risk factors (as defined by the interna-
tional prognostic index), and outcomes in most

patients.’® In a study by Glotzbecker et al on 15
cases with primary non-Hodgkin's lymphoma of
bone, the most presenting complaint was pain and
most patients had swelling and/or tenderness on
physical examination. In this study, the femur and
pelvis were the most frequently involved bones.®
Another study by Zhao et al showed that pediatric
and adult PBL DLBCLs are distinct entities. He
reported 10 pediatric cases with painful bone
lesions, which were diagnosed often after months
to years of symptoms, suggesting an indolent
course. !0

Gianelli et al examined 28 cases of primary bone
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lymphomas and 26 cases of systemic lymphomas
involving bone. They reported 3 cases of ALCL with
null/T phenotype with ALK-1 expression.’® In
another report of three cases of anaplastic large
cell ymphoma of bone by Bakhshi et al, all cases
showed unusually strong expression of NSE in
addition to ALK.»

Maruyama et al, during a 10 years period,
analyzed 28 consecutive patients diagnosed with
PBL, who underwent chemotherapy and half
received radiotherapy as their initial treatment. In
their study, the most histopathological subtype was
DLBCL, and they reported two cases of anaplastic
large cell lymphoma too. The pelvis was the most
frequently involved site (54%), and 68% of patients
had stage IV of the disease. The histopathological
subtypes and response to initial treatment were
factors significantly affecting overall survival. The
3-year overall and progression-free survival rates
were 84% and 77%, respectively.?® A study by
Zhouzy et al revealed that the clinical outcome of
primary non-Hodgkin lymphoma of bone was
relatively favorable and international prognostic
indicators (IPI) and bcl-2 expression may serve as
useful prognostic indicators. A further review of 11
ALCL cases with bony involvement treated in UK
since 1990, including two cases with primary bone
disease, did not suggest an unfavorable treatment
outcome.??

On the basis of comprehensive review of similar
series in the literature involving patients with
primary bone lymphoma, it appears that a younger
age, advanced-stage of disease, multiple bone
involvement, and non-large cell histology are associ-
ated with decreased survival as compared with an
older age, localized disease, single bone involve-
ment, and large cell histology, respectively.®22 This
finding will need to be confirmed by further studies
on a larger cohort sample size with primary bone
ALCL.

We identified only 12 reported cases of T and
null-cell ALCL arising in bone while few of them
involved a single bone site. Most of them were
ALCL of the classic type, but our two cases are
unique to our knowledge, because ALCL were
localized to bone, tumor cells were negative for B
or T-cell markers, and ALK did not contain the (2; 5)
(p 23; g 35) translocation, with remarkable
response to the treatment.
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