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Radiation osteitis of the clavicle

(following radiotherapy and radical neck dissection of head and neck cancer)
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SUMMARY

The bone alterations in the region of the clavicle (3 cases) are similar to those we have observed and
described elsewhere in the skeleton i.e., the mandible, maxillary and ethmoid bones. Rarefaction is the
result of three different types of bone destruction: osteoclasia, a kind of osteocytic osteolysis only observed
after irradiation and obviously related with infection, and a pure demineralization of the osseous tissue by
contact with pus. Reconstruction processes, although unable to prevent spontaneous fracture, are also pre-
sent and correspond to islets of chondroid tissue surrounded by lamellar bone. However, these recently
deposited calcified tissues are already necrotic since most of their lacunae are empty.
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RESUME

Les modifications osseuses dans la région de la clavicule (3 observations) sont semblables a celles observées
ailleurs dans le squelette, par exemple la mandibule, le maxillaire et I’os ethmoide. La raréfaction osseuse
est le résultat de trois types différents de destruction: Iostéoclasie, une espéce d’ostéolyse ostéocytaire
observée apres irradiation, en rapport certain avec une infection et une déminéralisation pure du tissu
osseux en contact avec du pus. Les phénomeénes de reconstruction, bien qu’incapables d’éviter une fracture
spontanée, sont également présents et ils correspondent a des ilots de tissu chondroide au sein de travées
d’os lamellaire. Cependant ces tissus calcifiés récemment déposés sont déja nécrosés puisque les ostéoplastes
sont vides.
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INTRODUCTION increase, once again, in direct proportion to the time

delay following the treatment (Meunier, 1986;

For many decades, clinicians have been well aware
that irradiating a cancer often results in alterations of
the exposed bones leading to osteoradionecrosis or to
spontaneous fracture (Baensch, 1927).

Although the frequency of these complications has
considerably diminished, mainly due to the use of
high-energy irradiation (Pointon, 1977), the risks

Epstein et coll., 1987) or if surgery is associated with
radiotherapy (Kaplan et coll., 1977).

The clavicle may be the center of such accidents
during the treatment of a malignant tumor at the
base of the neck (Waldvogel et coll., 1970) or of the
vocal cords with an extension under the glottis
(Krespi et coll., 1983).

65












These foci of bone destruction are obviously not of
osteoclastic origin for many reasons. First, the smallest
cavities have a diameter very similar to that of an
osteocyte lacuna. Secondly, in the largest ones, the
dissolution of bone is never complete (Fig. 4A).

At the present time, we suggest that they represent a
particular type of osteocytic osteolysis, very well
studied by Belanger et coll., (1963). It could be objected
that all the osteocytes have disappeared after irradia-
tion as shown by our Fig. 7. However, when looking
at irradiated bone, field by field at high magnifica-
tion, as we have done for the resected mandibules
(Dambrain and Dhem, 1984), it appears that these
cells do not totally disappear. Paradoxically, they are
the most numerous where bone resorption is the
most marked.

The fact that the foci of bone destruction often
develop around the preexisting Haversian canals can
also suggest the possible existence of an extrinsic fac-
tor, like infection, to explain their origin.

True decalcification of bone as seen in Fig. 4 is excep-
tionnal. It also exists in some irradiated mandibular
fragments (Dambrain, 1989) when they are bathing
in the mouth after rupture of the oral mucosa. To
explain this phenomenon, it is not necessary to rein-
troduce the cold theory of «Halisteresis» (Leriche,
1939). The acidity of the saliva, for the mandible,
and of the pus, for the clavicular fragments, could be
sufficient to dissolve the bone mineral.

Concerning the observed reconstruction processes
(Fig. 6 and 7), they explain the well known
radiological aspects of osteoradionecrosis where
increased bone density is mixed with rarefaction.
This new deposited bone is similar to that observed
in osteomyelitis. However, histological examination
of chronic sclerosing osteomyelitis of the clavicle of
children and of young adults (Jacobsson et coll.,
1978; Jurik and Moeller, 1987) revealed, in all the
patients, signs of subperiosteal and medullary new
bone formation with increased occurrence of
gsteoblasts surrounding closely spaced trabecula of
one.

The most interesting fact is that this reconstruction
is initiated by chondroid tissue islets (Fig. 6 and 7)
which are also present in a normal fracture callus
(Hancox, 1972). But in the irradiated clavicle, the
cellular lacunae of this tissue are empty. Conse-
quently, it may be affirmed that all these new
calcified tissues are already dead. All the histologic,
microradiographic and immunologic characteristics
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of this tissue have been recently described (Goret-
Nicaise and Dhem, 1982, 1985). This has not been
observed in the irradiated mandibles where recon-
struction is firstly insured by woven bone.
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