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Osteochondritis dissecans of the femoral
condyle treated with periosteal transplantation

Poor outcome in 14 patients followed for 6-9 years

Peter Angermann’, Per Riegels-Nielsen! and Hans Pedersen?

We evaluated 14 consecutive periosteal transplanta-
tions to treat osteochondritis dissecans lesions of
the femoral condyle. 1 year postoperatively, 9 knees
were pain-free, but with 6-9 years follow-up, only 2
knees were pain-free. Formation of hyaline-like carti-

lage, assessed in 12 knees, was documented in 1
patient and assessed as possible in 1 more, butin 10
patients the tissue formed in the defects was not or
probably not hyaline cartilage. 6 knees had devel-
oped arthrosis.
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Adult osteochondritis dissecans of the weight-bearing
area of the femoral condyle, with detachment of the
fragment, is disabling and carries a high risk of later
osteoarthrosis (Lindén 1977). When possible, most
surgeons prefer fixation of the osteochondral frag-
ment (Lindholm et al. 1977, Anderson et al. 1990,
Johnson et al. 1990). When reinsertion of the frag-
ment is impossible, various surgical methods have
been described, including debridement and drilling
(Hughston et al. 1984), osteochondral autografting
(Outerbridge et al. 1995) or allografting (Garrett
1994), autogenous chondrocyte implantation (Britt-
berg et al. 1994), and perichondrial (Homminga et al.
1990) or periosteal transplantation (Ritsild et al. 1981,
Niedermann et al. 1985, Korkala and Kuokkanen
1991, Jensen and Bach 1992, Angermann and Rie-
gels-Nielsen 1994).

Periosteal transplantation for treatment of osteo-
chondritis dissecans of the femoral condyle has pro-
duced good results and formation of hyaline cartilage
in animal experiments and was introduced into clini-
cal practice about 15 years ago (Ritsild et al. 1981 ,
Niedermann et al. 1985). The short-term results were
promising but, to date, long-term results have not
been published. In 1994, we published good 1-year
results (Angermann and Riegels-Nielsen 1994). We
now present a 6-9-year follow-up of the same pa-
tients.

Patients and methods

We studied 14 consecutive patients (8 women) with
osteochondritis dissecans of the femoral condyle
treated during 1987-1990. All cases showed severe
degeneration or fragmentation of the loose fragment
which prevented reinsertion. In 7 cases, the fragment
was completely detached as a loose body. The mean
age at surgery was 25 (16-47) years. The mean size of
the lesions was 4 (1-8) cm?. The lesion was in the lat-
eral part of the medial femoral condyle in 12 knees,
the central part of the medial femoral condyle in 1,
and the medial part of the lateral femoral condyle in 1
knee. At surgery, the loose fragment was removed and
the defect debrided, including removal of the sclerotic
base of the lesion. Periosteumn obtained from the tibia
diaphysis was transplanted to the defect and fixed
with fibrin sealant (Tisseel, Immuno, Austria) with
the cambium layer facing outward. The patients were
followed prospectively (Angermann and Riegels-
Nielsen 1994).

We now report the outcome after 8 (6-9) years.
Evaluation was done by questionnaire (14 patients),
clinical examination (14 patients), radiographic ex-
amination (11), MRI (9), and arthroscopy with biopsy
4.

The knee function was evaluated according to the
Brittberg Clinical Grading Scale (Brittberg et al.
1994), a modified Cincinnati knee rating system
(Noyes et al. 1989), and the Wallgren-Tegner scale
(Wallgren et al. 1987). The definitions of the Brittberg
Clinical Grading Scale are the following: poor — pain
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at rest, swelling or locking, fair — moderate pain with
strenuous activity, or occasional swelling, but no
locking, good — mild aching with strenuous activity,
but no swelling or locking; and excellent — no pain,
swelling or locking with strenuous activity. Defini-
tions of the modified Cincinnati knee rating system
are: poor (1-2) —significant limitations in daily activ-
ities, fair (3—4) — moderate limitations that affect dai-
ly activities, no sports possible, good (5-6) — some
limitations with sports, but can participate by com-
pensating, very good (7-8) — only a few limitations
with sports, and excellent (9—10) — the patients can do
whatever they wish, with no problems.

MRI was performed on a Siemens Impact 1 Tesla
scanner, using an extremity surface coil. The follow-
ing sequences were used in all patients: Coronal T 1-
and T 2-weighted spin echo sequences, a FLASH se-
quence in sagittal plane and a sagittal 3 D DESS se-
quence. With the latter sequence, we could recon-
struct in all directions.

The histologic examination of the biopsies includ-
ed HE staining, Safranin O staining and collagen typ-
ing.

Outcome

2 patients had an arthroscopy approximately 1 year
after the periosteal transpiantation because of pain
and catching. In both cases, hypertrophic fibrous car-
tilage in the graft area was shaved.

At the 8-year follow-up, only 3 patients rated ex-
cellent on the Brittberg Clinical Grading Scale, com-
pared to 7 patients at the 1-year follow-up (Table 1).
Preoperatively, the patients’ rating on the modified
Cincinnati knee-rating scale was 3 (2-5) and, at the 8-
year follow-up, 4 (2-10). The Wallgren-Tegner score
was 7 (3-14) before surgery and 8 (5-10) at the 8-
year follow-up.

The patients were asked to assess the result of sur-
gery in relation to status before surgery. At the 1-year
follow-up, 12 patients had improved and none were
worse, but at the 8-year follow-up, only 6 were im-
proved and 5 were worse (Table 2). The main compl-
aint was pain. 9 patients had marked or constant pain
and only 2 had painless knees at the 8-year follow-up
compared to 9 patients at the 1-year follow-up. Swell-
ing was reported by 5 patients and catching or occa-
sional locking was present in 7 patients.

The status of the transplanted defect was evaluated
by MR1 in 6 patients, by arthroscopy in 1 patient, and
by both methods in 3 patients. On the MRIs, 4 of 9
defects were filled to 75% or more of the depth of the
defect, but the tissue filling the defects had a different

Table 1. The results of periosteal transpiantation according
to the Brittberg Clinical Grading Scale (See text for defini-
tions)

Pre-op 1-year 8-year
Excellent 0 7 3
Good 0 2 4
Fair 9 3 5
Poor 5 2 2

Table 2. The patients’ assessment 1 and 8 years following
periosteal transplantation

1-year B-year
Improved 12 [
Unchanged 2 3
Worse 0 5

signal intensity compared to normal cartilage in all
but two cases. 4 patients had an arthroscopy with bi-
opsy performed. The specimens showed mixed hya-
line cartilage and fibrocartilage in 1 patient, fibrous
cartilage in the second, non-chondrocytic cells in the
third and erosion to bone in the fourth. The presence
of arthrosis was evaluated by arthroscopy in 1 patient,
radiographic examination in 2 patients, MRI and ra-
diographic examination in 6, and arthroscopy, MRI
and radiographic examination in 3. 6 patients had no
signs of arthrosis. 6 had arthrosis of the medial cham-
ber (4 patients) or the medial and lateral chambers (2
patients). The degree of arthrosis was mild in 2 pa-
tients, moderate in 3, and severe in 1.

Discussion

Our study is the first long-term follow-up of peri-
osteal trangplantation for osteochondral defects in the
knee. The promising clinical outcome after 1 year had
deteriorated considerably at the 8 (6-9)-year follow-
up. Many patients reported catching or swelling, but
the principal complaint was pain. It is interesting that
our long-term outcome is inferior to that of simple
debridement of osteochondritis dissecans (Hughston
et al. 1984), but the patients may not be fully compa-
rable.

We evaluated 9 knees with MRI, and found a nor-
mal cartilage signal in the defect in only 2 knees. 1 of
these 2 patients had an arthroscopy with biopsy which
showed fibrous cartilage. One of the major problems
with MRI in evaluation of cartilage lesion is to distin-
guish cartilage from the surrounding synovial fluid
(Stark and Bradley 1992). Fat-suppressed three-di-
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mensional spoiled gradient echo MRI has been rec-
ommended as the most sensitive technique (Disler et
al. 1995). In patients with combined chondral and
subchondral defects, as in our series, such a sequence
seems less important. In the sequences we used, the
normal hyaline cartilage was darker than the synovial
fluid. In the FLASH sequence, the cartilage gave a
bright signal, while in the other series the signal was
grey. In all osteochondral defects where soft-tissue in
the defects could be seen, this tissue had a different
signal from normal hyaline cartilage, mostly darker. It
indicates that this tissue could be fibrous, because in
all sequences it was darker than the normal cartilage.

On the basis of animal experiments (Rubak et al.
1982, O’Driscoll and Salter 1984), most investigators
(Niedermann et al. 1985, Ritsild et al. 1994) prefer
immediate mobilization following transplantation of
periosteal grafts to cartilage defects. In our study, the
periosteum was fixed solely with the fibrin sealant
and, due to the risk of loosening the periosteum, only
5 patients were allowed immediate mobilization. We
found no negative effect of immobilization at the 8-
year follow-up.

The purpose of periosteal transplantation for carti-
lage defects is to facilitate healing of the defect with
hyaline cartilage to prevent the development of ar-
throsis. In our study, we documented formation of hy-
aline cartilage in only 1 patient and we assessed it as
probable in another, but in the remaining assessable
10 patients, the tissue formed in the defect was not or
probably not hyaline cartilage. The mechanism of
failure of the method may be loosening or necrosis of
the periosteal graft or failure of cell differentiation.

The 1-year postoperative radiographs had no sign
of arthrosis, but at the §-year follow-up, half of the
knees had arthrosis. This progression agrees with the
findings of Lindén (1977), who demonstrated arthro-
sis in 81% of patients with adult type osteochondritis
dissecans after 33 years.

We found a disappointing long-term outcome of
periosteal transplantation in the treatment of severe
adult osteochondritis dissecans of the femoral
condyles. The outcome deteriorated with time and the
method failed to produce hyaline cartilage in most of
the patients and did not prevent the development of
arthrosis.
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