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Virus-like Intranuclear Inclusions in Giant Cell

Tumor of Bone

FoScrajonicz, MDY ACMUBIos, DD.S. Y B SANTING ARALIO, M.D T
AND RO CABRINL M.D.J

An ultrastructural study of 13 cases of typical giant
cell tutor of bone (GCUY revealed the presence of
vitus-like intranuclear inclusions (INI), morpho-
logically identical to those reported in Paget's dis-
case of bone. In two giant cells of two different pa-
tients. INT were fonnd only after careful survey of
a great number of cells. This tinding, coupled with
the scarcity of GCT with similar inclusions reported
in the literature. reveals the extreme rarity of this
finding and leaves open to discussion the specificity
of these INT even in Paget’s disease, as well as the
possible etiological significance in giant cell tumor
of bone.

The presence of characteristic intranuclear
inciusions (IND in the osteoclasts of Paget's
Jdisease of bone. which resemble the nucleo-
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capside of paramixoviridae virus, has been re-
peatedly  demonstrated by ultrastructural
studies in recent vears. Their presence was re-
ported for the first time by Rebel ¢f al® and
later corroborated by him and his associates™!
and by other research groups.”'*** including
Schajowicz et al..** and have heen considered
characteristic of Paget’s discase. However.
morphologically similar INI were previously
described in 1970 by Welsh and Meyer® in
two genuine giant cell tumors of bone (GCT).
Other studies on the presence of INI in GCT
were performed later. Their presence was re-
ported in onc case by Le Charpentier e af.,'
in seven cases by Vacher-Lavenu et af.,*" in a
case of GCT assoctated with Paget’s discase
by Mirra ef al..'® and in a case of osteosar-
coma.®

It is surprising that such inclusions
were detected in so few cases, in spite of the
numerous ultrastructural studies of GCT per-
formed. =39 113232930 Accepting that these
INI reveal an evidence for a viral etiology of
Paget’s disease of bone, it secems extremely
important to confirm their presence and real
incidence in GCT, which s the arm of this
study,

MATERIALS AND METTHODS

Uhe simples were obtained from 13 patients with
GO etther by punctuve or by surgical biopsy, Irom
lestons in fewmur, tibia, and racdios,

A preces were lixed tor b mieroscopy i for
maline 107 cmbedded i paraffin and stunced with
hematosthn-cosin, For clectron microseopy, they
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11G. 1. Nucleus of a giant cell of an GCT showing an intranuclear inclusion (arrow) (Original magnification,

« 13,0000

were fixed at surgery in Karnowsky’s solution, post-
fined in osmium tetroxide 190 and embedded in
FPON 812 (Ladd Research Industries. Inc., Bur-
lington, Vermont), Giant cclls were localized 1n thin
secttons stained with toluidine blue. Ultrathin sec-
tions obtained trom at least hve blocks of cach case
were counterstained with uranyvl acetate and lead
citrate according to Reynold's echnique.

RESULTS
INT tormed by structures
packed w bundles e a paracrvstalline array
and sectioned transversally or longitudinally,

hlamentous

essentialhy dentical o those of Papet’s discase

ol boue, were found in o scaree nuniber of

nucler of prant cetls (Prps DY Talaments exhaly.
ited o constant dinmeter of 1) 1Y am, sepa
vated fronme cach other by o space ol 20 mm,
W hien cut transyersally and observed at hiph
magmhcation, they showed a clear central core
e 2 The mage o INT i GO owas not so

clear as that found by the authors in nucler of

osteoclasts of Papets discase (Cipl D Inall of

the 13 cases of GCT, nuclei corresponding to
a minimum of 10 giant cells were scanned,
i.e.. atotal of 130 giant cells analvzed. The
inclusions were found only in three nuclei
corresponding to two giant cells of two differ-
ent cases. This represents an incidence of 15%
of the cases, 1.53% of the cells and 0.16% of
the nuclei. thus revealing its extreme rarity in
giant cell tumor.

DISCUSSION

The present ultrastructural study of 13
cases of GO oreveated the presence ol INIL
casentinbly stdar o those ol Papet’s
sease, gt cells of two ditlerent patiente.
[Ty were found, abter a carcful scarch, in only
two of the great number (130) of such cclls
scanncd. The incwdence found i this work
reached 1539% of the cases: a value similar to
that attorded by Vacher-avenue of af ' who
veported INT i 22% of the cases. These Tind-
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i, INT found
m viant ool of GO
cOrznal magmitication,

N0,

mgs. and the fact that INI were reported in
onh 11 patients of GCT. 3305 one of them
with lesions arising from a tocus of Paget's
disease.'™ demonstrated the rarity of these in
clusions in GCT. It is interesting that such
inclusions have not been mentioned at all
in the numerous ultrastructural studies of
GCT A9 11-1323.29.30 0 b d 1t seems possible that
a more exhaustive search of these structures
would reveal a greater number of positive
cases. Their demonstration in GCT reveals
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that the presence of INI found in the osteo-
clasts of patients with Paget’s disecase must be
considered as highly characteristic but not
specific of Paget’s discase. This fact thus de-
tracts from the diagnostic value of INI for
Paget’s discasc. In recent years immunocyto-
logic studies of bone biopsies and cultured
bone cells in Paget’s discase have demon-
strated positive responses with antisera against
the measles virus and/or respiratory syncitial
virus, 8101719223832 Baced on these findings.
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Paget’s discase has been suggested to be a slow

viral intfection, although the ctiologic factor of

this virus has not vet been proved. The pres-
ence of similar INT in giant cells of GCT, al-

cie

~zh rare, would suggest a similar etiology

tor both diseases. which, in our opinion. is a
nighly debatable hyvpothesis that needs turther

:mmunocytochemical

nvestigations 1o be

contirmed or refuted.
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