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CD10 and CD138 can be expressed in giant cell
tumor of bone: An immunohistochemical study
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ABSTRACT

Giant cell tumor of bone (GCTB) is a primary bone neoplasm which is characterized by the
presence of mononuclear cells (MCs) and osteoclast-like multinucleated giant cells (MNGCs).
Up to our knowledge, CD10 immunoreactivity in GCTB has not yet been studied, and only
one study touched on CD138 immunoreactivity in GCTB. The objective of this study is to
investigate the immunoreactivity of CD10 and CD138 in GCTB. We offer a discussion of our
findings in the context of the differential diagnosis, particularly in small biopsy material. We
retrieved and reviewed 15 well-documented cases of GCTB from January 2008 to December
2014. Well-controlled standard immunohistochemical satins were performed on these cases
for CD10 and CD138 and few other selected antibodies. Immunoreactivity for CD10 was
membranous and was found in 14 (93%) cases. This immunoreactivity was found only in the
MCs, whereas the MNGC were all negative. CD138 showed variable positivity in 11 (73%)
while 4 (37%) were completely negative. Similar to CD10, staining for CD138 was only seen
in the MC; however, the immunoreactivity was predominantly concentrated in the peri-vascular
areas. Most of GCTB cases can show variable immunoreactivity for CD10 and CD138. The
aforementioned immune-expression raise the possibility of a role in the pathogenesis of GCTB.
Paying attention to this immunoreactivity is recommended when considering the clinical and
radiological differential diagnosis, especially in small biopsy specimens.
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INTRODUCTION

Giant cell tumor of bone (GCTB) is relatively uncommon
primary tumor of bone accounting for approximately 5%
of all primary bone tumors and 20% of benign primary
bone tumors.!? This neoplasm usually affects both males
and females in the third or fourth decade of life with
a slight female predominance and rare occurrence in
children below the age of 10 or beyond the age of 45.7
These tumors typically affect the epiphysis of long tubular
bones, most commonly distal femur, proximal tibia, distal
radius, and proximal humerus.™! On clinical grounds, GCTB
commonly presents with localized pain and swelling with the
limitation of joint movements, however, in rare occasions,
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the patient may present with a pathological fracture.”?! The
plain X-ray of GCTB commonly shows lytic, eccentric and
expanding appearance while the computed tomography
scan and magnetic resonance imaging will reveal a more
accurate localization and extent of the lesion."! GCTB is
considered a benign, but locally aggressive neoplasm with
a relatively high incidence of recurrence but with rare
distant metastasis.?) The treatment of choice is complete
local excision or segmental resection, however, and despite
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its controversy, additional use of postcurettage adjuvant
therapy can be utilized in few unusual cases.”’

Histologically, GCTB is characterized by mixture of
osteoclast-like multinucleated giant cells (MNGCs) thought
to arise from a histiocytic lineage and stromal mononuclear
cells (MCs). In most cases, the diagnosis depends on the
clinical and radiological appearance combined with the
aforementioned histopathological features. In general and
for practical purposes, no additional immunohistochemical
studies are needed to confirm the diagnosis.!'! However,
in some cases, the clinical and radiological picture may
raise a short list of serious differential diagnosis including
sarcomas, carcinomas, and hematologic malignancies.
In these situations, immunohistochemical stains can be
utilized to help resolve these questions and confirm the
final diagnosis. The latter is of critical importance when
the pathologist is dealing with either small core biopsy or
fine-needle aspiration material.**!

We encountered a patient who was 62-year-old with the
previous history of renal cell carcinoma who developed a
lytic bone lesion in the proximal femur where a fine needle
aspiration immediately followed by a small core needle
biopsy revealed numerous MNGC. Because of the patient
older age, unusual osseous location and the lytic nature
of the lesion, the clinician and the radiologist insisted to
rule out metastatic carcinoma and plasma cell myeloma.
Interestingly, these cells were found to be immunoreactive
for CD10 and CD138. However, because of the distribution
of these cells, the diagnosis of GCTB was favored. The lesion
was completely curetted and the final histopathological
diagnosis was GCTB.

CD10, a common acute lymphoblastic leukemia
antigen (CALLA) is the zinc metalloprotease, neutral
endopeptidase (NEP) 24.11 (NEP, “enkephalinase”) which is
expressed on early lymphoid progenitors and neutrophils.”!
It is also expressed in several mesenchymal, lymphocytic
and epithelial tumors including endometrial stromal
tumors, follicular lymphoma, Burkitt lymphoma, renal

cell carcinoma, and solid-pseudopapillary tumor of the
pancreas.”®! However, after reviewing the English language
literature and up to the best of our knowledge, its expression
in GCTB has not yet been evaluated.

CD138 (syndecan-1) is a cell surface proteoglycan which is
considered a sensitive and specific marker for plasmacytic
differentiation in hematological disorders.!"*!!) However, it
has been shown that it can be expressed in nonhematologic
tumors including breast carcinoma, hepatocellular
carcinoma, plasmacytoid transitional cell carcinoma of the
urinary bladder, renal cell carcinoma, and papillary thyroid
carcinoma.!"”’ On the other hand, after reviewing the English
literature and up to the best of our knowledge, only one study
touched on the immunoreactivity of GCTB for CD138.1"

Theaim ofthis study was to evaluate the immunohistochemical
expression of CD10 and CD138 in GCTB and evaluate
their role in the differential diagnosis. Moreover, the study
included GCTB immunoreactivity for CD68, epithelial
membrane antigen (EMA), AE1/AE3, Ki-67, cyclin D1,
and CD117.

METHODS

After approval from the internal review board, we retrieved
and reviewed 15 well-documented cases of primary GCTB
from three institutions in the Eastern Province of Saudi
Arabia (King Fahad Specialist Hospital-Dammam, John
Hopkins Aramco Health Care and Saad Specialist Hospital)
from January 2008 to December 2014. All the cases were
reviewed, and none was reclassified. No cases of brown
tumor of bone were included in this study. Well-controlled
standard immunohistochemical satins were performed on
these cases for CD10, CD138, EMA, AE1/AE3, Ki-67, cyclin
D1, CD117, and CD68 [Table 1].

RESULTS

There were 8 males and 7 females with an average age
of 29 years (range 16-46 years). Positivity for CD10 was

Table I: The antibodies list details

Antibody Clone Company Incubation  Concentration  Antigen retrieval Origin
time (min)
Ki-67 30-9 Ventana, Tucson, USA 32 RTU CCISTD Rabbit
CDI38 MIIS Dako, Glostrup, Denmark 20 RTU HIER (Flex High pH)  Mouse
Cyclin DI SP4-R Ventana, Tucson, USA 32 RTU CCI STD Rabbit
Cytokeratin AEI/AE3 and PCK26  Ventana, Tucson, USA 16 RTU Protease -4 min Mouse
CDé68 KP-1 Ventana, Tucson, USA 32 RTU CCI STD Mouse
Epithelial membrane antigen E29 Ventana, Tucson, USA 16 RTU CCIMILD Mouse
CcDIO0 56C6 Ventana, Tucson, USA 32 RTU CCISTD Rabbit
CDI17 9.7 Ventana, Tucson, USA 32 RTU CCISTD Rabbit

RTU: Ready to use, CCISTD: Standard cell conditioning, CCIMILD: Mild cell conditioning, HIER (flex high pH): Heat induced epitope retrieval using high pH buffer
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