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Summary

Osteoarthrosis (synonym: Arthrosis Deformans)
of the temporomandibular joint, in literature usually
described as pain dysfunction syndrome, is a common
disorder accompanied by clicking, pain and limited
motion. The course of the disease, the roentgenology
and the results of conservative treatment are well-
known. The underlying processes which cause articu-
lar cartilage destruction and other degenerative
changes observable in case of osteoarthrosis of the
temporomandibular joint are still obscure. Research
on the cause of osteoarthrosis, especially regarding
the hip- and kneejoint, has indicated that the initial
osteoarthrotic changes occur in the collagen fibrils
of the articular cartilage matrix. The collagen fibrils,
which create a network, probably lose their cohesion,
thus allowing the groundsubstance, which consists of
proteoglycans, to leave the collagen network of the
articular cartilage matrix. In this way, the articular
cartilage becomes loaded in an unfavourable manner
(compression forces instead of tensile forces in the
collagen fibrils), is unable to function normally, and
finally degenerative changes occur.

One of the aims of this investigation is to obtain
more insight in the pathogenesis of osteoarthrosis.
The starting point for this investigation of the fibro-
cartilage of the mandibular condyle was the hypothe-
sis of Freeman and Meachim (1979), which states
that collagen network fragmentation initiates the ar-
ticular cartilage destruction which appears in
osteoarthrosis. Previously the fine structure of fibro-
cartilage of the temporomandibular joint was scarcely
described. For that purpose scanning and transmis-
sion electron microscopy were used during this inves-
tigation for the first time on such a large scale.

The spatial arrangement of collagen fibrils in articu-
lar cartilage from healthy mandibular condyles,
obtained at necropsy, was studied by light microscopy
and scanning electron microscopy. The results of this
study were compared with those of a light and scan-
ning electron microscopic study on articular cartilage
from osteoarthrotic mandibular condyles. These con-
dyles were obtained either at necropsy or from
patients treated with a high condylectomy. All mate-
rial from patients was also studied by transmission
electron microscopy to describe the ultrastructure of
cells and matrix of osteoarthrotic articular cartilage
from the mandibular condyle. The ultrastructural
features were compared with those of articular carti-
lage from healthy mandibular condyles resected
during a hemimandibulectomy because of a malig-
nancy in the mandibular ramus.

In literature, the past years a lot of attention has
been paid to form, position and function of the articu-

lar disc of the temporomandibular joint. Therefore,
the collagen network of the articular disc was also
studied by scanning electron microscopy. The rela-
tionship between articular disc position and
osteoarthrosis was studied by light microscopy of 22
temporomandibular joint autopsy specimens, prepa-
red in a standardized way.

To detect possible differences between fibrocarti-
lage and hyaline cartilage, the collagen network of
the articular cartilage of the femoral head was com-
pared with that of the mandibular condyle. Healthy
as well as osteoarthrotic articular cartilage was inves-
tigated.

The results of this thesis are now summarized,
according to the contents of the successive chapters.

Chapter 1 describes the state of the art concerning
articular cartilage and osteoarthrosis, and the aims
of this investigation.

Chapter 2 reviews knowledge on structure and
function of the articular cartilage of the temporoman-
dibular joint. The cartilage components - cells, colla-
gen fibrils and proteoglycans (groundsubstance) - are
discussed. Literature about this subject of the tempo-
romandibular joint is scarcely available.

Chapter 3 describes the spatial arrangement of col-
lagen fibrils in the articular cartilage of the mandibu-
lar condyle, deduced from light microscopic and scan-
ning electron microscopic observations. In this study
it is shown for the first time that the collagen fibrils
in the articular cartilage of the mandibular condyle
are organized in layers or sheets and bundles. The
layer formation, in which collagen fibre bundles orga-
nized in thin bands of interwoven fibrils are observed,
is found in the articul ar zone of the articular cartilage.
The bundle-like organization is found in the deeper
zones of the articular cartilage. It is concluded that
the collagen fibrils create a three-dimensional net-
work with a special system in each of the four distin-
guishable zones of the articular cartilage. Because of
the interdependence of form and function, the differ-
ences in cartilage structure per zone probably indi-
cate the presence of different functions of each car-
tilage zone. However, the essence of these differ-
ences is not clear.

Chapter 4 describes the spatial aÍrangement of col-
lagen fibrils in the articular disc of the temporoman-
dibular joint, deduced from light microscopic and
scanning electron microscopic observations. The col-
lagen fibrils are organized in bundles creating a three-
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