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FRACTURE-SEPARATION OF ARTICULAR CARTILAGE IN THE

ADULT KNEE

C. JOHNSON-NURSE, D. J. DANDY

From Addenbrooke’s Hospital, Cambridge

Seventy-six knees with fracture-separations of articular cartilage are described. The lesion involved the

full thickness of the articular surface with exposed subchondral bone in 28 knees and only part of the

thickness in 48. The clinical features and distribution of the lesions within the knee are described.

Although lesions of the articular cartilage without

involvement of bone have been described clinically

(O’Donoghue 1966; Jackson and Dandy 1976; Dandy

1981) and experimentally (Kennedy, Grainger and
McGraw 1966), the distribution and clinical features of

such lesions have not been reported. In this study, 76

knees with acute articular cartilage lesions are described.

Two distinct patterns of lesion were recognised; chon-

dral separations that involved the full thickness of the

articular cartilage down to subchondral bone (Fig. 1),

Fig. 2

Figure 1-A full-thickness separation of articular cartilage
extending down to subchondral bone. Figure 2-A partial
thickness separation of articular cartilage with the fragment
attached at one edge as a flap and without exposed subchondral

bone.
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and partial-thickness separations in which the fragment

remained attached at one edge as a flap and the
subchondral bone was not exposed (Fig. 2). The sub-

chondral bone was intact and the lesions were therefore

distinct from osteochondral fractures.
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Fig. 3

Age distribution of the 72 patients (76 lesions) compared with that of
the patients with osteochondral fractures reported by Matthewson and

Dandy (1978).

PATIENTS AND METHOD OF STUDY

Between 1979 and 1982 articular cartilage lesions were

found in 72 patients (51 men and 21 women) undergoing

arthroscopy for the investigation of mechanical symp-

toms in the knee. Patients with osteoarthritis were

excluded from the study. Both knees were examined in

four patients to make a total of 54 knees in men and 22 in

women. In one.patient, both knees were examined under

the same anaesthetic. The mean age was 37. 1 years (men

35.5, women 41) with a range of 18 to 78 years (Fig. 3).

The age distribution of the patients was compared with

those of patients with osteochondral fractures of the

lateral femoral condyle reported by Matthewson and

Dandy (1978).
The symptoms and physical signs were recorded. All

knees were examined arthroscopically and the site and

character of the lesion noted. Full-thickness chondral

separations with exposed subchondral bone were gener-

ally found to have vertical articular cartilage margins,
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Table I. Relationship of trauma to onset of symptoms

Complete
separation
No. %

Parti
separa
No.

al
don

%

Total
knees
No. %

Definite trauma 22 78 29 60 51 67

Possible trauma 3 II 4 8 7 9

Notrauma 3 11 15 31 18 24

while partial-thickness lesions without exposed sub-

chondral bone commonly had oblique or shelving mar-

gins. The presence of meniscal or ligamentous lesions

also was recorded. Nine patients had previously under-

gone meniscectomy.
Treatment. Full-thickness separations of articular car-

tilage were treated by drilling the subchondral bone into

underlying cancellous tissue to encourage healing (Pridie

1959; Insall 1967). Partial-thickness flaps were treated by

debridement of the flap and removal of all loose tissue.

Patients were told that they had a defect in their articular

surface, that they had an increased chance of developing

degenerative change in the joint in the future, and were

advised to restrict their sporting activities accordingly.

FINDINGS

The presenting symptoms were pain in 72 knees (95%),

swelling in 58 (76%) and locking in 14 (18%). In 47

patients (5 1 knees) there was a history of acute trauma,
usually a twisting injury on the extended knee; seven

patients, all engaged in competitive sport, could not

recall any definite injury and 18 patients stated definitely

that there had been no trauma to the knee. A history of

definite trauma was more common in patients with full-

thickness separation of the articular cartilage (Table I).

Distribution of the lesions. There were 60 lesions of the

medial femoral condyle and 16 of the lateral condyle, all

in the area of weight-bearing in full extension. There

were 28 full-thickness and 48 partial-thickness lesions.

The ratio of partial-thickness to full-thickness lesions

was 38 to 22 for the medial condyle and 10 to 6 for the

lateral.

Associated lesions. Twelve knees had ruptured cruciate

ligaments (10 anterior and 2 posterior). Twelve patients

had meniscal lesions (7 medial and 5 lateral). The

articular cartilage fragment was found as a loose body in
21 knees.

The short-term results of operation were excellent,

and study of the long-term results is in progress.

DISCUSSION

The matrix of hyaline articular cartilage contains a

framework of collagen that is continuous with the

collagen in the subchondral bone and this, together with

ridging and grooving of the apposed surfaces of bone

and articular cartilage, resists shear forces at the osteo-

chondral junction. With increasing age the basal layers of

articular cartilage become calcified, and a line develops

separating calcified from non-calcified cartilage. This

line, which has been likened to a tidemark (Fawns and

Landells 1953; Landells 1957), provides a plane of

weakness along which separation can occur and moves

further from the subchondral bone with increasing age.

Osteochondral fractures are predominantly an in-
jury of adolescents and young adults (Rosenberg 1964;

Puddu and Mariani 1977; Matthewson and Dandy 1978)
which suggests that in the younger patient the bond

between articular cartilage and subchondral bone is

stronger than the bone itself, and that with increasing age

the plane of weakness becomes more superficial.

In this study, articular cartilage lesions were most

commonly seen during the fourth decade of life, full-

thickness separation being commoner in the younger

patients. Full-thickness chondral separations were seen

most commonly in the third decade of life and a his-

tory of definite trauma was more often seen in these

patients than in those with a partial-thickness lesion.

Apart from the absence of a definite history of true
mechanical locking of the knee, the symptoms were very

similar to those of a meniscal tear. Fracture-separations

of articular cartilage should therefore be included in the
differential diagnosis of any meniscal lesion and should

be considered a likely diagnosis if the symptoms began

with a twisting movement on the almost fully extended

knee, and were not followed by true mechanical locking.
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