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knee joints 
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S u m m a r y 
Oestophi tes obtained f rom the margins of 25 ostcoarthrit ic 
knee jo in ts undergoing replacement have been investigated 
using a battery of t inctorial stains. The microarchitecture of 
the osteophyte appears to be identical to that of the normal 
articular cartilage. Other f indings suggest that oesteophytes 
are derived f rom hy perplasia o f the surface chondrocytes at 
the marginal transit ional zone* 

Keyword Osteophytes. knee joints. cartilage 
chondrocytes 

R e s u m e 

Les osteophy tes ob tenuen t des marges de 25 osteoarthritc 
des ar t iculat ions du genoux en remplacement ont dtd 
invest igue en utilisant une batterie de colorant tinctoriale. 
La microarchi tec ture de Fos teophyte appariat entre 
ident iquc & cel le des cart i lages articulaires. D 'au t rcs 
observa t ions suggcrent que les os teophytes sont d^rivds de 
I hyperplas ie a la sur face des chondrocytes a la zone de 
transit ion marg ina lc 

I n t r o d u c t i o n 
Os teophy tes are os teochrondra l overgrowths or spurs which 
deve lop at the marg ins of degenera t ing jo in t s forming a 
con t inuous lip a round the jo in t marg ins (Fig. 1). Clinically, 
they are impor tant causes o f local pain and/or restriction of 
movemen t I he st imuli for os teophyte formation and the 
m e c h a n i s m s involved in their generat ion are not known. It 
is possible that os teophy tes represent a reparative process, 
but the cel lular or igin(s) is unclear . Th i s is in part because 
os teophyte format ion occurs in a region where a number of 
d i f ferent t issue types (i.e. ar t icular carti lage, synovium and 
per ios teum) conve rge (Fig. 2). The individiual 
cont r ibut ions of each of these t issues /cell types is not 
known with any cer ta in ty . Th is s tudy investigates this 
mat ter us ing an array of t inctorial s ta ining techniques which 
dist inguish bone and car t i lage f rom other tissues. 

Joint cavi ty 

p e r i o s t e u m b o n e 

Fig. 2 The 'marginal transitional zone' of the articular cartilagc 

Ma te r i a l s and m e t h o d s 
The osteophytes were obtained from the marg ins of 25 
osteoarkthritic knee joints during operation for a total knee 
replacement using an osteotome. It is possible visually to 
distinguish an osteophyte from normal articular cartilage. 

Decalcified specimens 
Specimens were fixed in formalin, decalcif ied, routinely 
processed and embedded in paraffin. Compara t ive 6 u thick 
sections were obtained and stained using, respectively, 
haematoxylin-eosin (He), toluidine blue (TB) which 
preferentially stains cartilage, von Gieson method (VG) 
which preferentially stains collagen [1] and the Ralis and 
Rais universal tretracherome technique (RR) which 
highlights different aspects of os teogenesis (2J. 

Undecalcified specimens 
In a parallel study, spec imens were also prepared and 
stained according to the Tripp and M a c k a y ' s technique 
[TM] for identifying mineralisation, bone and osteoid [3], 

Fig. I Intra-operative photograph showing osteophytes around the 
margins of the knee joint (arrow) 
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Resul t s 
In the femur, os teophytes were observed at the margins of 
the trochlear, the medial and lateral margins of the condyles 
and at the margins of the intercondylar notch. In the tibia, 
they were observed on the tibial spines and at the medial 
and lateral margins of the tibial plateau. Osteophi tes were 
also observed around the periphery of the patella. 

Macroscopic examination 
On excision, the osteophyte was observed to be a carti lage-
capped bony outgrowth freely c o m m u n i c a t i n g with the 
mar row of the under ly ing normal bone. 

23 



24 OO A ()m and Urn Hoy J 

\ ticroscopw examination 
In all eases, two distinct layers were identified hyaline 
cartilage and trabecular hone with a well-developed marrow 
(l ig 3) At the joint surface, the chondrocytes were small 
in size and flattened. There are hyperplasia of surface cells 
at the junct ion with a vascularised f ibrous tissue (Fig 4) At 
the cart i lage-bone boundary, the cells were larger, rounder, 
fewer in number and widely dispersed. The cells in the 
middle layers appeared to be isogenic, arranged in parallel 
co lumns and separated from one another by matrix (l ig 5) 
Fol lowing VG staining, collagen fibrils were observed 
arranged in longitudinal bundles separating columns of 
chondrocytes one Irom another The arrangement was 
transverse in the superficial layers, but haphazard in the 
ossifying layer 
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Fig. 3 TM-staincd scction of an osteophyte showing its two layers 
cartilage and bone (darker staining) Note hyperplasia of surface 
cells (arrows) - mag \ 20 
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Fig. 4 HE-stamcd scction of an osteophyte showing hyperplasia of 
the surfacc chondrocytes (arrows) at the marginal transitional /one 
- mag x20 

Fig. 5 TB-stained section of osteophyte showing the columnar 
cells (arrows) in the middle /one - mag \ 20 

Discussion 
I his study reveals that the micro-architecture of the 
osteophyte is identical to that of the articular cartilage and 
the epiphysis of growing bones (Fig. 6) The cells 
immediately adjacent to the joint surface appear to be 
chondrogenic and to give rise to cell columns. The cartilage 
is converted into bone at the base of the osteophyte by the 
process ol endochondral ossification The chondrogenic 
surface cells appear to arise from hy perplasia of the surface 
chondrocytes located at the joint margins (4 J. 

I he normal articular cartilage has three ill-defined 
/.ones (1 ig. (>): the superficaial zone consists of small and 
IIaliened chondrocyes; in the middle zone, the cells are 
arranged m columns; and the deep zone is calcified. During 
growth, the layer ol calcified cartilage is continuously being 
replaced by new bone in the same manner as occurs on the 
diaphyseal side of the epiphyseal plate (5) and the middle 
zone is continuously being prepared for ossification. New 
cells are continuously required and. to keep up. proliferation 
occurs in the chondrocytes of the superficial zone 

r mart y. hyaline cartilage is covered on its external 
surfaces by a perichondrium (5-7). This thick membrane, 
r e t ic periosteum ol bones, can be separated into an outer 
i rous aver and an inner cambium or chondrogenic layer 

Appostional growth, by which the cartilage increases in 
width, occurs in the cambium layer. Findings from the 
present study suggest that this lay c-r at the periphery of the 
joint is responsible for osteophyte formation Articular 
canilage differs from others hyaline cartilages only in the 
act t nit it does not have a fibrous perichondria! layer | 5 | 
er taps, this is responsible for its propensitv to suffer 

abrasive wear. 
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I- i<». 6 I he / o n e s of the articular cartilage 

I wo contrast ing theories of the origins ol osteophytes 
have picMously been enuciated One holds that 
chondrocytes throughout the articular cartilage proliferate 
and lorin cell c lusters or chondrones* in response to the 
arthritic process |8 .9 | . Presumably as a consequence of 
mechanical forces, a collar of 'new cartilage* forms at the 
loint margins and these are subsequently converted into 
bone by the process of endochondral ossification [10]. The 
othei theory proposes that a ' traction injury ' (11) causes a 
vascular [ 121 inflammatory process (13.14J as a 
consequence for which the juxta-articular soft tissues are 
induced to form bony nodules via the ndochondral (15) 
and or the opposit ional | I 6 ) pathway. The bony nodules 
eventually fuse and become confluent with the underlying 
metaphyseal bone Hie findings from this study do not 
support ei ther of these propos i t ions Instead, the results 
Miggest that sur face chondrocy tes at the margins of the 
lomt are induced to prol iferate The result ing carti lage 
bud ' is subsequent ly invaded by endochondral 

ossif icat ion ex tend ing into it f rom the subchondral bone. 
Hence, the layer of the os teophyte are con t inuous with 
comparab le layers of the art icular car t i lage and the 
osteophy te surface is con t inuous with the ar t icular surface. 
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