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Langzeitergebnisse der operativen Behandlung 
der Osteochondritis dissecans am Kniegelenk 

Zusammenfassung
Ziel der Studie Diese retrospektive Studie soll die 
Hypothese prüfen, ob die open reduction internal fixa-
tion (ORIF) einer instabilen Osteochondritis dissecans 
(OCD) Läsion akzeptable Langzeitergebnisse liefert.

Methodik Es wurden acht Patienten, bei denen eine 
ORIF wegen einer instabilen Knie-OCD-Läsion durch-
geführt worden war, in die Studie aufgenommen. Die 
Langzeitergebnisse wurden mittels eines subjektiven 
Fragebogens sowie mittels eines Knie-Untersuchungs-
formblatts des internationalen Komitees zur Knie- 
Dokumentation (IKDC 2000) und mittels einer OCD 
spezifischen Hughston Bewertungsskala erhoben.

Ergebnisse Nach 3  Monaten waren alle Läsionen 
verheilt und arthroskopisch stabil. Bei einer im Durch-
schnitt 14,8  Jahre (12–21  Jahre) nach der Operation 
durchgeführten Kontrolle lagen die mittleren IKDC 
Scores bei 80,9. Bei der IKDC Untersuchung erreichten 
sechs Patienten die Gruppe A (= normal), zwei Patienten 
die Gruppe B (fast normal) beziehungsweise die Gruppe 
C (abnormal). Nach den Hughston Kriterien waren drei 
Patienten ausgezeichnet, drei gut, eins mittel und eins 
schlecht.

Schlussfolgerungen Wir empfehlen aggressive Versu-
che, den Gelenksknorpel bei OCD zu erhalten.

Schlüsselwörter: Ostechondritis dissecans, Knie, ORIF, 
Heilung, Funktionelles Ergebnis

Summary
Purpose This retrospective study was designed to evalu-
ate the hypothesis that open reduction internal fixation 
(ORIF) of an unstable osteochondritis dissecans (OCD) 
lesion results in a high percentage of acceptable out-
comes at long-term follow-up.

Methods Eight patients who had been treated with 
ORIF for unstable knee OCD lesions were identified. 
Long-term outcomes were assessed with a Subjective 
Knee Evaluation Form and Knee Examination Form 
of the International Knee Documentation Committee 
(IKDC 2000) and an OCD specific Hughston rating scale.

Results All lesions were healed and stable to arthro-
scopic probing at 3 months. At the average follow-up of 
14.8 years (range 12–21 years), the mean IKDC subjective 
score was 80.9. In IKDC examination form, six patients 
reached group A (normal) and two patients reached 
groups B (near normal) and C (abnormal), respectively. 
According to Hughston criteria, three patients were rat-
ed excellent, three good, one fair, and one poor.

Conclusions We recommend aggressive attempts to 
preserve articular cartilage in OCD.

Keywords: Ostechondritis dissecans, Knee, ORIF, Healing, 
Functional outcome

 Introduction

Osteochondritis dissecans (OCD) is a condition that 
most commonly affects juveniles and young adults. It is 
an acquired, potentially reversible idiopathic subchon-
dral lesion with typical location on the lateral aspect of 
the medial femoral condyle.

The etiology is controversial. Many explanations have 
been proposed. The potential role of inflammation was 
postulated by König [1]. Other possible causes include 
ossification abnormality [2], ischemia [3], genetic pre-
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disposition [4], and repetitive trauma [5, 6]. Fairbanks 
[7] proposed that OCD is a consequence of “violent rota-
tion inwards of the tibia, driving the tibial spine against 
the inner condyle”. Repetitive trauma may thus lead to 
stress fracture within the underlying subchondral bone. 
If repetitive loading persists and exceeds the ability of the 
subchondral bone to heal, necrosis of the fragment may 
occur and lead to fragment dissection and separation.

Depending on distal femoral physeal maturity, ODC 
is divided into juvenile and adult form. The majority of 
cases of adult OCD are thought to be the result of a per-
sistent juvenile OCD lesion, although de novo adult OCD 
lesions have been described [8]. Juvenile OCD has a more 
promising prognosis in comparison to the adult OCD. 
However, in case that either do not heal, there is a poten-
tial for sequelae, including premature degenerative joint 
disease [9].

The OCD lesions have been classified into four sta-
ges based on the arthroscopic appearance [10]. Stage I 
defects are stable to probing, stage II lesions show early 
signs of separation with intact cartilage, stage III lesions 
are partially detached, and stage IV lesions are characte-
rized by craters and presence of loose bodies. These loose 
bodies consist of articular cartilage with or without atta-
ched subchondral bone.

Treatment of OCD lesions is still controversial. Non-
operative initial management (avoding sports, no weight 
bearing) is proposed for stable lesions in skeletally 
immature patients [8, 11]. Healing rates of nonoperative 
management fall between 50 and 94 % [11]. Higher hea-

ling rates are associated with skeletal immaturity, small 
lesion size, and lesion location on the medial femoral 
condyle [3, 6, 8]. Operative treatment is indicated for 
any detached or unstable lesions (determined by MRI or 
arthroscopy) in patients whose physeal closure is immi-
nent or completed and nonoperative management has 
failed [8]. Operative management of unstable lesions 
that remain in the defect (stage II or III) requires opera-
tive fixation, often in conjunction with drilling and/or 
bone grafting [12]. There are several treatment options 
in case of a loose body (grade IV): excision, osteochon-
dral autologous transplantation, and reattachment of the 
loose body back into the defect. Poor results have been 
reported in case of excision [5, 13]. Many authors support 
fixation of loose bodies in OCD despite the fact that long-
term results of these procedures are not known. In the 
present study we present a case series of OCD patients 
treated with operative fragment fixation with long-term 
follow-up.

 Patients and methods

Our study included eight patients who underwent ope-
rative treatment of OCD lesions between December 1988 
and February 1997. Lesion size was calculated by measu-
ring the maximal lesion dimensions on the AP and late-
ral radiographs (Fig. 1a, b) [14]. Since most OCD lesions 
have an oval shape, a formula for the area of an ellipse 
was used (lesion size = maximal AP dimension × maximal 

            
Fig. 1 Radiographs of 
a patient with grade IV 
OCD lesion presented at 
15 years of age. a Ante-
roposterior view showing 
a crater of medial femoral 
condyle with a loose body. 
b A large defect can be 
seen on the lateral view. 
c and d The fragment was 
securely fixed in the crater 
with two lag screws. e and 
f Excellent bone restoration 
at 16-years follow-up
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lateral dimension × π/4). Arthroscopic procedure was 
undertaken in order to confirm lesion size and deter-
mine stability. In every case the lesion was found on the 
medial femoral condyle and was unstable on probing. 
All lesions were stage III or IV according to arthroscopic 
classification. Open operative procedure followed and 
included limited medial arthrotomy, crater curetting to 
the bleeding bone and drilling of the sclerotic base with a 
Kirschner wire. Detached osteochondral part was appro-
priately positioned and internally fixed (ORIF) into the 
defect with one or two AO/ASIF small-fragment metallic 
lag screws. Postoperatively, continuous passive motion 
and quadriceps strengthening exercises were started on 
the day of surgery. Patients were put on crutches and no 
weight bearing was allowed. Radiographs were taken at 
6 weeks and 3 months when signs of bone healing were 
usually present. At 3 months, arthroscopy was performed 
on an outpatient basis, repair and stability of the lesion 
was assessed, and screws were removed. Weight bearing 
as tolerated, active range of motion, and quad-strengthe-
ning exercises were encouraged for the first 2 weeks. Full 
weight bearing was allowed for the next 10 weeks and full 
sports activity thereafter.

The IKDC 2000 score (International Knee Documen-
tation Committee) [15] was determined for each patient 
who underwent medical examination after written con-
sent. Two parts of IKDC 2000 questionnaire were included 

and scores calculated. Firstly, the IKDC 2000 Subjective 
Knee Evaluation form was completed by the patient. 
Maximum score was defined as 100 points. Secondly, 
IKDC 2000 Knee Examination form was completed by a 
physician not involved in the treatment. According to the 
score in the examination form, patients were divided into 
four groups (A—normal, B—near normal, C—abnormal, 
D—very abnormal). An OCD specific Hughston form was 
also completed [6]. This form organizes patients into five 
groups (excellent, good, fair, poor, failure) according to 
the patients’ subjective symptoms and objective signs 
(Table 1).

Standard statistical techniques were used to deter-
mine means and ranges. A nonparametric measure of 
correlation (Spearman’s coefficient) was used to relate 
the lesion size to IKDC subjective score, IKDC objec-
tive score, Hughston score and patient’s age at the time 
of operation. All data analysis was performed using the 
software package SPSS (version 15, SPSS Inc., USA). A 
probability of p < 0.05 was regarded as significant.

 Results

Average age at the time of surgery was 15.3 years (range 
12–23 years). Six of the patients were males (75  %) and 
two females (25 %). Average lesion size was 4.3 cm2, ran-
ging from 2.54  cm2 to 5.96  cm2. Average follow-up was 
14.8 years (range 12–21 years). Only one patient reached 
physeal closure at the time of the procedure and we were 
not able to find out if the lesion in this patient was de 
novo case or he had already developed it in his child-
hood. Figure 1 shows a series of preoperative, postopera-
tive, and follow-up X-rays in a patient with a typical grade 
IV OCD lesion that was treated with two screws.

The results of treatment are summarized in the 
Table  2. At second look, the arthroscopy hardware was 
removed and healing assessed. All lesions were noted 
to be healed and stable to probing. None of the patients 
required subsequent surgery for a loose body. All eight 
patients completed IKDC subjective evaluation form 

Table 1. Hughston rating criteria

Rating Criteria

Excellent No limitation to activity, no symptoms, examination and 
radiographs normal

Good Mild aching with strenuous activity, examination normal, 
healed defect or sclerosis

Fair Mild aching and swelling with strenuous activity, examination 
normal, flattened condyle

Poor Pain with mild activity, tenderness, < 20° motion loss, 
< 2.5 cm thigh atrophy, narrowed joint space

Failure Pain and swelling with no activity, tenderness, > 20° motion 
loss, > 2.5 cm thigh atrophy, absent joint space

Table 2. Patient data and results at follow-up

Gender Age at 

surgery 

(years)

Skeletal 

maturity

Lesion 

stage

Num-

ber of 

screws

Lesion 

size— AP 

(mm)

Lesion 

size— LP 

(mm)

Lesion 

size 

(mm2)

Findings 

at second 

look ar-

throscopy

Fol-

low-up 

(years)

IKDC—

subjective 

form (score)

IKDC—

examination 

form (group)

Hughston 

score

Male 23 Mature IV 2 23 33 596 Healed 17 57 C Fair

Male 12 Immature III 1 16 22 276 Healed 21 100 A Excellent

Female 15 Immature III 1 20 29 455 Healed 15 49 B Poor

Male 16 Immature IV 2 21 24 396 Healed 12 98 A Excellent

Male 12 Immature III 1 16 25 314 Healed 12 100 A Excellent

Male 15 Immature III 1 23 29 524 Healed 12 72 A Good

Male 15 Immature IV 2 26 30 612 Healed 16 97.7 A Good

Female 14 Immature III 1 18 18 254 Healed 13 73.6 A Good

AP anteroposterior, LP lateral, IKDC International Knee Documentation Committee
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and the mean score was 80.9 (range 49–100). In comple-
ted IKDC examination form, six patients reached group 
A. The remaining two patients reached groups B and 
C, respectively. According to Hughston criteria, three 
patients were rated excellent, three good, one fair, and 
one poor. In summary, six (75 %) of the patients gained 
a successful result (IKDC group A and good-to-excellent 
Hughston score).

There was no statistically significant correlation bet-
ween the lesion size and the IKDC subjective score 
(p = 0.243). Similarly, there was no correlation between 
the lesion size and objective measurements (IKDC 
objective score, p = 0.319; Hughston score, p = 0.206). 
Additionally, patients’ age did not correlate with any 
of the outcome measurements (IKDC subjective score, 
p = 0.112; IKDC objective score, p = 0.145; Hughston 
score, p = 0.217).

 Discussion

There are several surgical approaches to treat patients 
with OCD: excision of the loose body (with or without 
drilling of the base of the crater), osteochondral autolo-
gous transplantation and operative fixation (ORIF) of the 
loose body in the defect.

Short-term results of some authors support excision of 
the loose body and optional drilling [6]. Ewing and Voto 
[16] treated 29 patients and reported satisfactory results 
in 72  % of patients at 1-year follow-up. Based on this 
early data, many surgeons applied this simple technique. 
However, the results were different in studies with long-
term follow-up. For example, Anderson and Pagnani [13] 
included 19 patients with a 9-year follow-up. They repor-
ted successful healing in only 25 % of patients. Similarly, 
Wright et al. [17] noted only 35 % patients had successful 
results according to Hughston criteria. The study inclu-
ded 30 patients with 8.9-year follow up. Other authors 
have also reported poor results with long-term follow-up 
[5]. Poor long-term results could be explained with for-
mation of fibrocartilage instead of a true hyaline cartilage 
in the place of the defect. Denoncourt et al. [18] demon-
strated the presence of fibrocartilage in the defect. Thus 
the degenerative process is more likely to proceed at a 
faster rate.

Osteochondral autograft transplantation is anot-
her viable cartilage repair technique. Gudas et al. [19] 
conducted a prospective, randomized study comparing 
osteochondral autograft transplantation (mosaic type) 
to microfracturing of grade III and IV OCD lesions in 47 
children under the age of 18 years. Even though signifi-
cant short- and mid-term clinical improvements obser-
ved in both groups, the mid-term (mean 4.2 years) results 
were superior in the osteochondral autologous trans-
plantation group. Authors also reported significantly 
worse clinical results in patients with lesion larger than 
3 cm2 if they were treated with microfracturing.

Autologous chondrocyte implantation is also a newer 
technique that could be used in the treatment of OCD, 

especially if the lesion is unsalvageable. Unfortunately, 
there are no studies that would report the results of this 
treatment in the skeletally immature patients.

However, many authors advocated treatment of OCD 
lesion performing ORIF of the loose body into the defect 
[20–22]. Those studies include at least one patient with 
grade IV defect. The reported results were generally good.

Johnson et al. [23] repaired the OCD lesion by arthro-
scopic compression screw fixation in 32 patients and at 
the second surgery—2 months after the initial surgery, 
when metallic screws had to be removed—94  % of the 
knees were determined to be initially healed. Later on, 
6  % of them needed repeated surgery because these 
apparently successful repairs subsequently loosened. 
However, after a 2-year minimum follow-up, 88  % of 
repairs were still determined to be healed successfully 
[23]. All fragments in our series were successfully healed 
in the follow-up period. Similarly, Makino et al. [24] used 
compression screw fixation to treat 15 knees and after a 
4.2 year mean follow-up, 13 knees showed a successful 
result. The mean age of the patients was 20 years (range 
from 12 to 35 years) and the case series included grade 
I, II, and III defects. Single screw was used in all cases 
except in three patients, where two screws were used for 
fragment fixation. We believe that two screws provide 
a rotationally more stable fixation so two screws were 
used in our patients with grade IV lesions. No techni-
cal problems appeared at the second surgery when the 
hardware was removed arthroscopically. To go one step 
further, Tabaddor et al. [25] used bioabsorbable fixation 
and 22 out of 24 patients had a successful result after a 
3.3-year mean follow-up. The mean age was 14.4 years 
and the study included unstable lesions only. Using 
bioabsorbable fixation of the fragment certainly has an 
advantage over metallic fixation since the second surgery 
can be avoided. However, at the time when patients in 
our series were treated, no reliable bioabsorbable screws 
were available. To summarize, all these studies repor-
ting outcomes after ORIF of OCD fragment are limited by 
their short-term follow-up (5 years or less). Apart from 
these, there was one case series with 12 patients and a 
9-year follow-up [26]. It included grade IV defects only. 
The results were in favor of operative fixation. However, 
two patients (17 %) were lost at the long-term follow-up 
and the results were based on patient-reported outcomes 
only. No imaging was obtained to verify the position of 
the repaired loose body on the long term.

Although our study presents a small case series with 
only eight patients, the follow-up period is amongst the 
longest reported (14.8  years). Besides, a thorough eva-
luation—including patient report—the physician exami-
nation and radiograph image evaluation was performed 
in all patients with no dropout.

According to our data, short-term arthroscopic eva-
luation showed healed defect in all cases. Long-term 
evaluation using the IKDC 2000 and Hughston forms as 
validated clinical tools showed excellent results as well. 
The group A which corresponds to completely normal 
knee function was reached by 75  % of patients. Only 
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one patient’s knee was regarded as abnormal (group C). 
Similarly, 75 % of patients were assessed as excellent or 
good according to the Hughston rating criteria. Accor-
ding to this assessment, our treatment could be regarded 
as successful.

However, this study is certainly not without limitati-
ons. The number of patients is small, there is no control 
group, and no comparison to a different treatment met-
hod. Additionally, clinical evaluation tools in this study 
were used for the postoperative setting only. Namely, 
IKDC form was not developed by the time our patients 
were treated for OCD lesion, and the Hughston rating cri-
teria were designed as a follow-up evaluation tool. The 
fact that we have not used magnetic resonance imaging 
which would, admittedly, offer additional information to 
assess the healing of the fragment, could be regarded as 
another drawback of our study.

Finally, we could not demonstrate any correlation 
between the lesion size and the patients’ age with either 
subjective or objective clinical outcomes. A larger ran-
domized clinical trial would be needed to find out more 
about the eventual correlations, although, in our opi-
nion, the conduction of such a trial might be unethical.

In conclusion, our data show that restoring joint cong-
ruency with OCD fragment preservation and stabiliza-
tion yields good long-term functional and radiographic 
results.
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