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Bone remodeling

Cyclooxygenase is a major regulator of endogenous
prostaglandin (PG) production in bone, and PGs have
potent effects on bone metabolism. Raisz reported that Cox-
2 is a major regulator of PG in bone [39], and Goldring
reported that TNF-a induces differentiation of early
osteoclast precursors [40]. Thus, these two cytokines also
have a relationship regarding bone remodeling [41]. In the
lateral compartment, where bone remodeling more or less
occurs and where cystic lesions exist, we could not detect
Cox-2-positive or TNF-a-positive cells. This finding
suggests abnormally elevated expression of Cox-2 and
TNF-« in the medial compartment, which has been
previously described as abnormal bone remodeling [42,
43]. A larger number of observed cysts in the MFC might
support the existence of abnormal remodeling. Several
reports have stated that symptomatic OA knees showed
BME on MRI [44-49]. Histological examination of BME
lesions in the clinical setting is difficult, but Plenk
reported that the vital bone trabeculae in BME regions
showed continuous, partly osteoblast covered osteoid
seams, and often the formation of irregular woven bone,
which points to increased bone formation activity in
BME syndrome of the hip [50]. This also implies that
BME can occur from abnormal remodeling. In this study,
the BME in the medial compartment that was seen in all
of the patients might support elevated bone remodeling
activity. Our hypothesis regarding knee pain is that the
abnormal remodeling that occurs in the affected sub-
chondral bone plate inevitably accompanies high levels
of Cox-2 and TNF-« and that these cytokines cause knee
pain, either by themselves or through nerve ingrowth
into the subchondral plate that accompanies vascular
invasion.

Limitations

There are several limitations to this study that should be
pointed out. Firstly, only MFCs and LFCs from medial-type
OA that required TKA were studied. Specimens from
asymptomatic osteoarthritic knees (radiographic OA) would
be ideal as control specimens, but we could not examine
them due to the difficulties involved in obtaining them.
Secondly, age-related changes that might affect the sub-
chondral bone of both the MFC and the LFC were not
counted, partly due to the lack of proper controls. Thirdly,
we could not show quantitative data for the molecules of
concern due to the nature of the immunohistochemical
study. Lastly, we only examined small pieces of osteocarti-
laginous specimens and synovium removed at the time of
surgery and other structures of the knee joint were not
studied.

Conclusions

We demonstrated that pathological changes of the sub-
chondral plate that occurred in the affected knee compart-
ment can be a source of knee pain, since positive
immunoreactivities of substance P, Cox-2, TNF-«, and
TUJ1 were detected only in the subchondral bone of the
affected compartment.
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