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S u m m a r y 
Osteophytes are osteochondral repair tissues formed usually 
at the margins of synovial joints in response to a more 
central full thickness articular cartilage defect. These defects 
can be managed using the autologous chondrocytes 
implantation technique or with composite osteochondral 
grafting. Materials for osteochondral grafting of 
circumscribed full thickness articular surface defects may be 
obtained from osteophytes. In this study, the frequency of 
co-existence of these two intra-articular lesions was studied 
prospectively in patients undergoing therapeutic arthroscopy 
for painful knee conditions. Thirty-three of 88 knees (37.5%) 
had full thickness articular surface defects and 23 of these 
(69.7%) had associated osteophytes formation. 
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R£sum6 
Le reparage des des osteophyte tont des reparages des tissues 
osteochondrial quo se forment generalement a la marge des 
articulations synnovicales en reponse a une defection de 
Pepaiseur du cartilage centrale. Ces defections peuvent etre 
traite en utilisant la technique d'implantation des 
chondrocytes antalogue on avec le grelfage des composant 
osteochondral. Les materiaux des greftage osteochondral 
des surfaces artocularies defectense pourraient etre obtement 
des osteophytes. Dans cette etude, la frequence de la 
loexistence de ces 2 lesions intra-articulaire avait ete etude 
de manience prospective chez les patients qui suivaient une 
arthroscopy therapeutique pour des genoux documenx. 
Trente-trois des 88 genoux (37.5%) avaient une defection de 
la pleinitude de la surface articulaire, et 23 des ceux-ci 
(69,7%) avaient un plus des la pluritud de la surface 
articulaire, des formations d 'osteophytes. 

In t roduc t ion 
Circumscribed full thickness articular surface defects of the 
knee joint which is synonymous with full thickness chondral 
fracture, are important because they may eventually lead to 
osteoarthritis [1-4]. The natural repair tissue in these 
circumstances is qualitatively inferior to normal articular 
cartilage and may not be able to withstand physiological 
loatfs. Consequently, some form of treatment is usually 
recommended especially in young people. The methods 
currently regarded as most likely to be successful are 
autologous chondrocyteimplantation [5] and autogenous 
osteochondral grafting [6-8]. Materials for these procedures 
are usually obtained f rom the normal areas of the affected 
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joint and in so doing, new surface defects arc created. These 
iatrogenic lesions may themselves become pathological in 
the future. Hence, osteophytes are now being considered as a 
potential source of graft materials [9,10] but, they can be 
used as grafts only if they were present in the diseased joint. 
The purpose of this study was to find out how frequently 
osteophytes co-existed with full thickness articular surface 
defects. 

Case series and methods 
Patients undergoing therapeutic arthroscopic surgery of the 
knee for a variety of painful conditions during a six-month 
period from 1 September 1997 were prospectively studied. 
At operation, the presence and location of full thickness 
articular surface defects were recorded together with the 
presence or absence of osteophytes. To be accepted into the 
study group, a surface defect had to be: 

a. circumscribed (i.e.3 with surrounding margins of 
normal cartilage both visually and by probing); 

b. more than 5 mm in diameter for ease of 
visualization and measurement using the tip of the 
arthroscope probe; 

c. eburnated (i.e., be completely devoid of cartilage 
covering, exposing the subchondral bone) or 

d. if visually intact, have a gritty bony sensation on 
probing at one or more location(s). 

In order to eliminate potential, obvious or known causes of 
osteophytes and/or defects, knees with bilateral disease, 
demonstrable ligamentous laxity [11,12] or generalized 
articular cartilage diseases [13] were excluded. Also 
excluded were patients in which arthroscopy was part of the 
definitive procedure such as a tibia tubercle transfer. 

Results 
A total of 88 knees fulfilled the criteria for the study of 
which 33 (37.5%) had 62 circumscribed full thickness 
surface defects. There were 22 males and 11 females aged 
between 18 and 60 years (mean = 36 years). As shown in 
figure 1, there were 21 medial femoral condyle (33.9%) and 
24 (38.7%) patello-femoral lesions. The lateral femoral 
condyle (LFC), the medial (MTP) and lateral (LTP) tibia 
plateau were less frequently affected. 

Table 1 shows that in 23 of the affected knees 
(69.7%), osteophytes were observed at the joint margins. 
Figure 2 shows the location of the osteophytes in the 

Table 1: Relationship between defects and osteophytes. 

Number % 
With osteophyte 23 69.7 
Without osteophyte 10 30.3 
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Fig. 1: Location of defects 

Fig. 2: Location of osteophytes 

knee joints. In 5 knees (14.7%) osteophytes were located at 
the margins of the medial femoral condyle (MFC) alone, 3 
joints (8.8%) had concomitant patella and medial trochlear 
marginal osteophytes and the same number had concomitant 
medial femoral condyle, patellar and medial trochlear 
marginal osteophytes. Almost 80% of the osteophytes were 
observed at the margins of the medial femoral condyle and 
the patello-femoral compartment. 

Discussion 
These results suggest that the medial femoral condyle (MFC) 
and the patello-femoral articulation (PFJ) arc the areas of the 
knee most susceptible to articular cartilage defects. The 
reason(s) for this is not entirely clcar. There are a number of 
factors which may be responsible for these findings. One, the 
excursion of the MFC is smaller than that of the LFC during 
flexion/extension [14] and therefore, there may be less 
lubrication medially. Two, there may be a relative 
diminution of extraosseous as well as intraosseous blood 
supply to the MFC compared to the LFC. Presumably this 
could make the MFC more vulnerable to vascular insults 
[15). Three, the more rounded shape of the MFC [16] may 
result in a reduction in the contact area between it and the 
tibia plateau. As a conscquencc of this, there may be an 
increase in the contact stresses in this part of the knee 
compared to the lateral compartment. With regards to the 

patello-femoral joint , it is practically load bearing at all times 
regardless of whether a person was standing, sitting or lying. 

The study also reveals a close association between 
osteophyte formation and surface defects. There arc strong 
experimental corroborations for this Finding. Key (1931) 
created full thickness defects measuring 3 mm by 6 mm in 
the femoral condyles of mature rabbits and between 8 days 
and 7 months observed progressive degenerative changes in 
the joints with marginal osteophyte formation [1]. Fisher 
(1939) created full thickness cartilage defect in the central 
area of the articular cartilage and observed the formation of 
osteophytes in the lateral or marginal areas of the joint [17]. 
Peterson et al. (1984) created full thickness cartilage defects 
in the condyles of matured rabbits and observed osteophyte 
formation in 28.6% of defects that were not treated by 
autologous chondrocyte transplantation [18]. Other workers, 
notably Grande et al. (1989) and Outerbridge et al (1995), 
have also observed a strong association between full 
thickness cartilage defect and marginal osteophyte formation 
[19,20]. Thus, in clinical practice, there is a potential source 
in affected knees f rom which materials may be obtained for 
either chondrocyte transplantation or for osteochondral 
grafting [9,10]. It may not be necessary at all in most 
instances to obtain materials for graf t ing f rom normal areas 
of the knee. 

The process by which surface defects stimulate 
osteophyte formation is not known with any certainty but the 
mechanisms may be speculated. The formation of a full 
thickness surface defect involves the necrosis of tissue and 
subsequent mechanical wear. It is known that the debris 
generated cause an inf lammatory reaction. Synovitis 
frequently accompanies carti lage defects [21] and this is 
often in conjunction with synovial hyperplasia [1,17,21]. The 
inflammatory process may cause the synthesis of leukotrines 
and other growth factors [22] which may be mitogenic for 
cartilage and other mesenchymal cells. Inflammation may 
cause an irritative metaplasia in the marginal tissues and the 
altered tissues may subsequently proliferate and differentiate 
along chondrogcnic and osteogenic pathways leading to the 
formation of the osteochondral tissue known as osteophyte. 
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