





our initial encounter with the patient
to the time of revision surgery. There-
fore we assume that during the time
before revision, sarcoma was develop-
ing in the bone—cement membrane
surrounding the loose femoral com-
ponent. It is likely that the progres-
sion of this lesion would have resulted
in the growth of a clinically evident
mass had the revision surgery been de-
layed longer.

Development of sarcoma in the
bone—cement membrane has never
been reported to our knowledge. In the
case that is most comparable to ours,
sarcoma was recognized 8 months after
a revision procedure, and one would as-
sume that sarcoma was indeed present
at the time of revision.'* However, eval-
uation of the submitted bone—cement
membrane tissue from that revision op-
eration failed to demonstrate sarcoma.

The case we report here suggests
that sarcoma can indeed arise in the
membrane tissue associated with asep-
tic prosthetic loosening. The patho-
genesis of sarcoma in association with
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metallic wear debris has been evalu-
ated by several investigators, who were
able to demonstrate traces of metal in
the sarcoma tissue removed from the
vicinity of total joint replacements.*'*'®
It is recognized that metal wear debris
injected into laboratory animals may
result in the development of can-
cers,'”? and it is known that workers
exposed to nickel and chromate are at
increased risk for epithelial malignant
disease.”*?* Recent biologic informa-
tion evaluating the response of
mesenchymal cells to metallic debris
suggests that the environment
surrounding a loosened prosthesis
may provide conditions appropriate
for the development of a sarcomatous
tumour.

Mahoney and colleagues” investi-
gated the effect of metallic particulates
on cultured synoviocytes in vitro. In
addition to measuring proteolytic en-
zymes and inflaimmatory mediators
produced in response to the material,
these investigators also assessed the
proliferative effects of particulates (i.e.,
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stimulation of cell division by materi-
als). Titanium, titanium-aluminum and
chromium all stimulated DNA forma-
tion at low concentrations, whereas
cobalt was toxic and nonproliferative
even at low concentration. The authors
suggest that the proliferative effect of
particulates on fibroblasts might ac-
count for the fibrous membrane found
at the surface of prostheses. Uncon-
trolled mesenchymal cell proliferation
is also present in all sarcomas.

Using both immunohistochemical
markers (which detect protein) and
in-situ hybridization (demonstrative
of mRNA transcripts), Jiranek and as-
sociates® evaluated membranous tis-
sue obtained at revision arthroplasty
from 10 loose prostheses. The investi-
gation demonstrated that both inter-
leukin-1B and platelet-derived growth
factor (PDGF) were produced by
macrophages and fibroblasts in the
periprosthetic membrane. PDGF pro-
duction is frequently identified in pri-
mary sarcoma cultures, and along with
insulin-like growth factor, PDGF is

FIG. 3. Histologic appearance of the sarcoma. The cells are spindle shaped, and there is mitotic ac-
tivity. Giant cell reaction to polyethylene wear debris is present within the tumour (arrowheads)

(hematoxylin—eosin, original magnification

200).

FIG. 4. By 4 months after surgery there was ex-
tensive endosteal erosion (arrowheads) of the
distal femur.
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one of the most active agents causing
mesenchymal cell proliferation.”

If the local environment surround-
ing a loosened arthroplasty is appro-
priate to induce mesenchymal cell
proliferation and possibly the develop-
ment of a sarcoma, what risk does this
represent and should this risk be taken
into account in planning reconstruc-
tion of the arthritic hip joint? If one
assumes that (a) hip arthroplasty has
been used extensively for about
30 years, (b) in those 30 years an av-
erage of half a million hip replace-
ments have been performed annually
and (¢) that each patient has lived with
the hip in situ for 20 years, it is possi-
ble to calculate the potential risk of a
sarcoma developing in the hip that
might be entirely coincidental and not
attributable to the reconstruction.
The risk of a high-grade bone sarcoma
developing is 2 cases per million
population per year. Most cases of
bone sarcoma occur in the first 3
decades of life and tend to be most
frequent around the knee, so let us as-
sume that only 0.02 cases of high-
grade sarcoma per million patients will
present in the hip of individuals older
than 50 years.*® If we accept that there
are 10 million people in the world
with hip replacements (500 000 hip
replacements performed annually all
lasting 20 years on average) and that
this population has been at risk of sar-
coma over 30 years, it is simple to cal-
culate that about 6 cases of sarcoma
should have developed, by coinci-
dence, with the implant. The fact that
only about 20 well-documented cases
have been described suggests that the
risk of sarcoma is slightly higher in the
total population of hip replacements
than one might expect by coinci-
dence. This slight increased risk is not
a major clinical concern. However,
there are three issues that should be
considered in evaluating this risk.

The first issue is the underreport-
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ing of sarcoma in the total hip replace-
ment population. Most total hip re-
constructions are performed by sur-
geons working outside teaching
centres, and these physicians may not
report the single case of sarcoma in
their joint reconstruction practice.
This risk of nonreporting would be es-
pecially high, since most patients suf-
fering this complication would be el-
derly and would likely die rapidly as a
result of the sarcoma.

Two further concerns relate to the
length of time that patients are living
with implants and the type of implants
being used in younger patients. Joint
replacements are probably being per-
formed for younger patients, who are
more likely to be treated by bone-
ingrowth components utilizing a
modular head and stem design. Since
the metallic debris generated by these
implants may exceed the debris ob-
served with cemented components,*-
it is possible that the risk of sarcoma
will increase with increasing service
time of uncemented implants.
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