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ANIMAL EXPERIMENTAL RESFARCH ON THE MICROSTRUCTURAL
BEHAVIOR OF THE HYALINE ARTHROIDAL CARTILAGE
AFTER IMMOBILIZATION AND REMOBILIZATION

H. J. REFIOR

Orthopedic and Qutpatient Clinics at
the University in Munich
It has been proven throﬁgh nﬁmeroﬁs experimentations [1,3,4,5]
and clinical research [2,4] that the immobilization of a joint can
lead to degenerative alteration of the hyaline articular cartilage.
However, there has been little research addressing itself to the ques-
tion concerning the reversibility of such an alteration. [3]

With the submitted animal experimental research on rabbit knee-
joints, it will now be attempted to ascertalin micromorphologically

the alteration of the hyaline articular cartilage and investigate
its reversibility.

The experiments were carried out on eighteen fully grown young
rabbits whose right hind legs were immobilized, bent into an acute
angle position, using an external splint for 2 to 4 weeks. At the
end of this time, the first experimental group was reconditioned
micromorphologically, whereby the left knee joint served as the in-
dividual control. The remaining experimental animals were remobilized
for one-half a year, in order to be evaluated histologlically as well
as by use of the scanning and transmission electron microscopes.

After a 2 week period of immobilization, the first histological
alterations in the tangential fibers and transitional zone were found,
documented in a partially changed nuclear staining as well as an in-

dicated tendency to contraction of the chondrocyte, especially in the
covering layer.

With the scanning electron microscope (SEM), a localized exposure
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of fibrillary structures with ordered allgnment was observed, without
a loss of the typical surface pattern of the hyaline articular cartilage.

After a trial period of U weeks, increasing damage of the fine in-
ternal structure of the tangéntial and transitional zones was observed.
This was documented histologically in the shrinking of the cells as
well as in a change in color of the amorphous matrix and a simultane-
ous rupturing of the layer of tangential fibers. By use of the SEM /297
one is impressed now by the well defined exposure of the fibrillary
structures, with rupturing and fragmenting of the same, as well as lo-
calized acute raising of the stratum of an otherwise smooth surface.

Using the transmission electron microscope, we found distinct de-
fects in the lamina splendens as well as an unusual partially loosened
or in some cases tightened collagen fibril packing. Damagess to the
cells were detectable.

All findings were essentlally in the area of the cartilage contact
zone, which because of the way in which the immobilization was carried
out, must be perceived as a stress area.

Following the remobilization, the evaluated results of both ex-
perimental groups rendered no evidence of a reversibility of the ob-
served transformations. Furthermore, with respect to the experimental
series involving the group immobilized for 4 weeks, an increasing de-
generation of the cartilage was demonstrated, which corresponded to the
morphological pilcture of arthrosis.

This fact 1s understandable when one considers that, according to
OTTE, the growth of the chondrocyte beglns from the cell layer near the
Joint. But since it is exactlv these zones of the
hyaline articular cartilage wnich, due to experimentation, were affected
by increasing disintegration, the observed degenerative changes which
occurred after the remobllization appear to be a pathogenic consequence.

The reversibility of the damaged cartilage suspected by Evans
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et al., after an immobilizstion period under 30 days, could not be
confirmed.

Agreement does exist however, 1In the fact that the amount of
degenerative change of the cartilage 1s dependent upon the type as well
as the length of immobilization. As has been proved by other authors
{1,3,51, the resulting stress of an immobilized joint (as opposed to
a Joint in a completely relaxed position), leads to an accelerated
degeneration of the articular cartilage. The presence of a shaking
movement, as was gilven in the related experimentation instructions,
and as they more or less exist with the use of a cast, present an
additional noxa.

MATTHIASS and GLUPE show correctly that, for the c¢linic, the im-
perfect fixation of joints is in no way a matter of indifference.

Even though the results of the animal experiments mentioned before
cannot be immedialely applied to humans, the assumption is justified
that, for example, after a therapeutic immobilization of human knee
Joints in a support cast or plaster cast, the same degeneration of
the articular cartilage might occur. As a consequence, stress of this
type should be held to a minimum during the therapeutic immobilization
of the lower extremities.

Summary
Early degenerative changes of the artlcular cartilage in knee

Joints of rabbits were observed after immobilization and weight bear-
ing. These changes were not reversible. After remobilization there
was an increase in the alterations. The clinical significance of these
findings 1s discussed.




(1]

(2]

(3]

[4]

(5]

6]

REFERENCES

Ely, L. W., M. C. Mensor, Studies cn the immobilization of the

normal Joints. Supgical Gynecology & Obstetrics 57, 212
(1933).

Enneking, W. F., M. Horowitz, "The intra-articular effects of
lmmobilization on the human knee," J. Bone Jt. Surg.
54 A, 973 (1972).

Evans, E. B., G. W. Eggers, J. K. Butler and J. Blumel, "Ex-
perimental immobilization and remobilization of rat knee
Joints," J. Bone Jt. Surg, 42 A, 737 (1960).

Matthiass, H. H. and J. Gluve, "Immobilization und Druckbelastung
in ihrer Wirkung auf ¢l> Gelenke" [The effect of immobiliza-
tion and stress on ;.. nts], Archive of Orthopedic Surgery
60, 380 (1966).

Maller, W., Biologie der Gelenke [Biology of Joints], Leipzig,
J. A. Barth, 1929

Otte, P., aber das Wachstum der Gelenkknerpel, [The growth of
the articular cartilage], Heldelberg, Dr. A. Huthig, 1965.

Priv.-Doz, Dr. H. J. Refler, Harlachinger StraBe 51,

8000 Mﬁnchen 90




	1980014470.pdf
	0002A02.JPG
	0002A02.TIF
	0002A03.TIF
	0002A04.TIF
	0002A05.TIF
	0002A06.TIF




