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Osteoclastic giant cells in PUNS

Figure 3 Culture of PVNS cells showing binding of '”’I labelled calcitonin by
autoradiography (original magnification X250).

Figure 4 PVNS giant cell (arrowed) overlying a lacunar resorption pit on the bone

surface (black bar = 10 um).

EXPRESSION OF OSTEOCLAST MARKERS BY
MULTINUCLEATED CELLS IN PVNS

All identifiable giant cells in imprints and cryo-
stat sections of the PVNS membrane were
strongly TRAP positive (fig 2) and showed
positive staining for the vitronectin receptor
with the monoclonal antibody 23C6. Giant
cells were negative for CD11b and CD14 in
cryostat sections, but a small number in
imprint preparations weakly expressed these
antigens; these imprint preparations contained
over 100 giant cells of which fewer than five,
mostly giant cells with less than three nuclei,
showed positive staining for CD11lb and
CD14. In contrast, mononuclear cells in the
inflamed subintima were positive for CD11b
and CDI14 but negative for the vitronectin
receptor in cryostat sections. As has been noted
previously,'’ synovial lining cells in the hyper-
plastic intima were found to express the
vitronectin receptor.

Similarly, in cell cultures incubated on glass
coverslips for 24 hours, giant cells were found
to be positive for TRAP and the vitronectin
receptor, and negative for CD11b and CD14.
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In addition, cultured giant cells were found to
contain numerous calcitonin receptors when
assessed for their ability to bind '*’I-labelled
calcitonin by autoradiography (fig 3). A few
giant cells were, however, found to be negative
for calcitonin receptors.

In the scanning electron microscope bone
resorption assay, there was functional evidence
of osteoclast differentiation with several giant
cells lying directly over or beside areas of lacu-
nar resorption of the cortical bone surface (fig
4). Extensive lacunar resorption was seen on
bone slices where cultured cells had been
removed. All 16 bone slices on which cells had
been cultured for 24 hours and seven days
showed evidence of lacunar resorption. The
average number of lacunar resorption pits seen
after cells were cultured for 24 hours on the six
bone slices on which cells had been removed
was 43 (range 35-59), and on the same
number of bone slices after seven days, 149
(range 124-173).

Discussion

PVNS is an enlarging, locally aggressive syno-
vial tumour that not uncommonly causes
erosion of bone contiguous with the joint syn-
ovium. It is characterised by the presence of
numerous macrophages and giant cells. Our
findings show that in this case of PVNS, where
the pathology was confined to the synovium
and there was no evidence of osteolysis, the
giant cells expressed all the phenotypic charac-
teristics of osteoclasts. Unlike macrophage
polykaryons, PVNS giant cells strongly ex-
pressed TRAP, an osteoclast associated en-
zyme, and were strongly positive for the
vitronectin receptor and negative for CD11b
and CD14.°"" The giant cells also expressed
calcitonin receptors,'’ as previously noted by
Gravellese ez al,'* and were capable of extensive
lacunar bone resorption.

The origin and nature of both the diffuse and
localised forms of joint PVNS is controversial.
It is not certain whether PVNS represents a
true neoplasm of synovial tissue or an exuber-
ant proliferative response of the synovium,
possibly related to trauma or inflammation.?
Cytogenetic studies and flow cytometry have
shown evidence of clonality in PVNS tissues,
suggesting that PVNS may represent a true
synovial neoplasm.” ' A similar controversy
surrounds the nature of giant cell tumours of
the bone which have also been found to exhibit
consistent chromosomal abnormalities."”
PVNS and giant cell tumour of the bone (as
well as giant cell reparative granuloma of the
jaw) are distinguished from other skeletal and
extraskeletal giant cell lesions by the fact that
the giant cells express the phenotype of osteo-
clasts rather than macrophage polykaryons.
These three lesions also exhibit a similar
pattern of osteolysis, behaving inherently as
locally aggressive tumours, tumour growth or
expansion being accompanied by bone de-
struction. On the basis that the giant cells
are osteoclastic in nature, calcitonin admin-
istration has been used successfully to treat
the enlargement of giant cell reparative
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granulomas of the jaw,'® and potentially a simi-
lar approach could be used to control the osteo-
lysis of PVNS.

It is now known that the human osteoclast
precursor circulates in the monocyte fraction
and that multinucleated cells exhibiting all the
specific phenotypic characteristics of osteo-
clasts, including that of lacunar resorption, can
be formed both from isolated cell preparations
of the monocyte fraction of peripheral blood
and tissue macrophages, including those de-
rived from the synovial membrane.”* A
prominent feature of both skeletal and ex-
traskeletal giant cell containing lesions from
which lacunar bone resorbing giant cells have
been isolated is the presence of a heavy macro-
phage infiltrate. Thus, lacunar bone resorption
by giant cells found in a number of extraskel-
etal lesions may reflect the fact that these
lesions contain not only numerous macro-
phages that are capable of fusing to form macro-
phage polykaryons but also a number that are
primed and activated for osteoclast differentia-
tion. This may be reflected in the fact that a
variable number of the giant cells in these
lesions express the antigenic phenotype of
macrophage  polykaryons  rather than
osteoclasts.”® It could also account for the
marked variation in the amount of lacunar
resorption effected by giant cells isolated from
different extraskeletal giant cell containing
lesions; thus, in seven day cultures on bone
slices, giant cells isolated from giant cell
tumour of the tendon sheath, a lesion which
closely resembles joint PVNS histologically,
formed fewer than 10 resorption pits compared
with over 100 in this present case of PVNS.
This marked difference in lacunar resorption
by giant cells isolated from the present case of
PVNS and giant cell tumour of the tendon
sheath, therefore, may be accounted for by a
difference in the number of primed mononu-
clear phagocyte osteoclast precursors present
in these two morphologically similar extra-
skeletal giant cell containing lesions.

We thank Mrs Margaret Pearce for typing the manuscript. RK
was funded in part by the ERASMUS Programme.
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