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OSTEOCHONDRITIS DISSECANS OF THE KNEE IN CHILDREN  
AND ADOLESCENTS: OUR EXPERIENCE  

WITH TRANSCHONDRAL DRILLING
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Charles University in Prague, Faculty of Medicine and University Hospital in Hradec Králové, Czech Republic: Department 
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Summary: Osteochondritis dissecans(OCD) of the knee is identified with increasing frequency in the adolescent patient. Left 
untreated, OCD can cause significant impairment and restriction in physical activity and development of osteoarthritis at an 
early age. The diagnosis of lesions of OCD can be confirmed on plain radiographs. MRI has emerged as the gold standard to 
evaluate the stability of the lesion and the integrity of the overlying articular cartilage. Treatment of OCD lesions depend on 
the stability of the lesion. Stable lesions can be treated conservatively by physical activity modification and immobilization. 
Unstable lesions and stable lesions not responding to conservative measures should be treated surgically. Surgical options 
range from arthroscopic drilling, either transarticular or extra-articular drilling for stable lesions or salvage procedures such 
as autologous chondrocyte transplantation (ACT), mosaicplasty to restore joint and cartilage congruency.
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Introduction

Osteochondritis dissecans (OCD) is a condition that af-
fects the subchondral bone and the articular cartilage and can 
lead to separation of articular fragment from the underlying 
bone. The Research for Osteochondritis dissecans of the 
knee (ROCK) recently defined OCD as a focal idiopathic 
alteration of subchondral bone with risk for instability and 
disruption of adjacent articular cartilage that may result in 
premature osteoarthritis (12). The term osteochondritis dis-
secans was first coined by Konig in 1888, describing it as an 
inflammation of the bone-cartilage interface (16). Though it 
remains a well known condition, the cause is still unknown 
but trauma, ischaemia, defects in ossification and genetic 
causes have all been suggested (14). Classification of OCD 
can be based on age, location, radiographic and MRI find-
ings, and intraoperative appearance. OCD is classified as 
a juvenile or adult form based on the skeletal maturity of the 
patiens (5). Juvenile OCD occurs in children and adolescents 
with open growth plates. Juvenile OCD has a much better 
prognosis than does adult OCD, with higher rates of spon-
taneous healing with nonoperative treatment (3). Although 
the majority of OCD lesions occur on the medial femoral 
condyle, they can occur anywhere.

Subchondral drilling for creation of revascularization 
channels is the primary surgical option used for treating 
juvenile OCD lesions. Standard drilling techniques either 
involve antegrade (transarticular) penetration of the intact 
articular cartilage or extra-articular (retrograde) approaches 

preserving the cartilage surface. The aim of this study is to 
review a total of 17 cases of juvenile OCD of the femoral 
condyle of the knee treated by transarticular drilling tech-
nique.

Materials and methods

The retrospective study included all patients with 
juvenile OCD operated between 2007 and 2014 in the or-
thopaedic department of our university hospital.

The records of all patients, between the age group of 5 
to 17, diagnosed and surgically treated for juvenile OCD 
between 2007 and 2014 were reviewed. The following data 
were collected for each patient: demographics( age at diag-
nosis, gender), time between the conformation of diagnosis 
and operation, clinical finding, intensity of pain at admis-
sion graded from 0–10 according to the visual analog scale 
(VAS), plain radiograph films (antero-poterior and lateral 
views). All but two patients demonstrated radiographic ev-
idence of juvenile OCD on plain radiographs, an MRI was 
carried out in the patients in whom radiographically the le-
sion was in early stages. There were a total of 8 boys and 
9 girls with a mean age of 12.3 years. They were followed 
up for a mean period of 2.2 years. The average age at the 
time of surgery was 13.2 years. The mean time interval be-
tween the first clinical examination to the time of operation 
was 4.6 months and the mean duration of symptoms was 
4.8 months. The affected knee, femoral condyles, preop-
erative Lysholm score, radiograph findings, arthroscopic 
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findings and the postoperative Lysholm score and radio-
graph findings are detailed in Table 1. 

On presentation a detailed physical examination was 
carried out which included range of movement of the knee 
joint, effusion of knee joint, quadriceps atrophy, presence 
of knee locking. The radiograph findings were graded from 
I to IV) (Table 2) (7).

All patients were advised non weight bearing of the af-
fected side on crutches till the period of arthroscopy.

Arthroscopy had been taken under general or spinal an-
esthesia. No preventive antibiotics were administered during 
the operative procedure. Patients were operated with the use 
of a thigh tourniquet. Standard medial and lateral parapatel-
lar portals were used. The articular cartilage was carefully 
visualized and probed to determine the extent of loosening at 
the site of lesion. The OCD lesion was then graded accord-
ing to the classification by Guhl (9) (Table 2). All lesions 
were treated with transarticular drilling. For lesions of the 
lateral aspect of the medial femoral condyle, the medial por-
tal is used as the viewing port and the lateral portal is used 
as the working portal and vice versa in lesions of the lateral 
femoral condyle. All lesions are drilled into the adjacent 
subchondral bone to a depth of 2 mm with a 1.2 mm smooth 
Kirschner wire to encourage bleeding at the base of the le-
sion and healing. The number of holes drilled depended on 
the size of the lesion( on an average between three and six). 
The number of holes drilled depended on the peroperative 
findings. What was more important, was that the holes were 
drilled 3 to 4 mm apart, while taking care not to damage the 
subchondral plate between the holes. 

Postoperatively all patients were advised non weight 
bearing for a period of 6 weeks but immediate range of 
movement is allowed. Weight bearing was then gradually 
advanced but activities were still limited for a period of 
3 months postoperatively. Sport activites were permitted 
after a period of 6 months.

Postoperative Evaluation

Postoperative evaluation included clinical and radio-
graphic examination at follow-up visits to monitor healing. 
Radiographs included AP, lateral views. In one case an MRI 

and in another case a CT was carried out to determine extent 
of healing. Healing on radiographs was defined as disap-
pearance of the radiolucent zone or union of the displaced 
fragment. We used the Lysholm score to assess improvement 
in knee function. In addition, clinical improvement in symp-
toms was measured using VAS.

Results

Out of the 17 patients, 7 players were involved in active 
sporting activities like football or judo, interestingly 3 pa-
tients with lateral femoral condyle lesions had previously 
undergone arthroscopy of the knee for modellation of lateral 
discoid meniscus, 1 patient had habitual subluxation of pa-
tella, and the remaining were not involved in any sporting 
activities. The most common complaint was poorely lo-
calised knee pain, no patient presented with knee effusion, 
quadriceps atrophy.

OCD was diagnosed in 19 of the 21 knees from plain 
X-ray films alone, while in the remaining two knees an MRI 
was carried out in the patients in whom radiographically the 
lesion was in early stages. We classified the lesions radio-
graphically as well as arthroscopically accorging to Guhl 
(9) (Table 2). Interestingly, one patient had OCD of both the 
femoral condyles of the right knee.

Postoperatively, there was an overall improvement in Ly-
sholm knee score from a mean preoperative score of 82.2 to 
a mean postoperative score of 96. Radiographically, 17 of 
grade III or grade II lesions improved to grade I lesion, while 
the remaining four grade III lesions remained stationary and 
had to undergo further procedures. In four patients despite 
showing no radiographic signs of improvement, there was 
an improvement in VAS and Lysholm scores.

The visual analog score was used to measure the sub-
jective improvement in symptoms. There was a significant 
decrease in VAS pre and postoperatively from 5.45 to 1.55. 
No post-operative infection or thromboflebitis occured. 
The only complication that was encountered were unhealed 
lesions following transarticular drilling. In our study one 
patient had to undergo mosaicplasty, 2 patients had to ACT, 
while one patient had to undergo fixation of the fragment 
with the help of Herbert screws for no radiographic signs of 

Tab. 2: Grading of osteochondral lesions arthroscopically and radiographically.

Staging system for characterizing osteochondral lesions
Grade Arthroscopic (Guhl) Radiographs

I Irregularity and softening of articular Cartilage.No 
definable fragment

No findings

II Articular cartilage breached, definable fragment, not 
displaceable

Subchondral radiolucency

III Articular cartilage breached, definable fragment, 
Displaceable, but attached by some overlying articular 
cartilage

Well circumscribed area of subchondral bone separated by 
a sclerotic radiolucent outline of fragment

IV Loose body Loose body
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healing. All these patients after the above mentioned opera-
tions had satisfactory results.

Discussion

OCD is a localized condition of subchondral bone and 
overlying cartilage most commonly occuring in the knee. 
Possible causative factors of OCD include repetitive mi-
crotrauma, ischemia, genetic and endocrine factors and 
anomalies of ossification (16). A multicenter study carried 
out by the European Pediatric Orthopaedic Society showed 

that nearly 55% of the patients with OCD were either 
regularly active in sports or performed strenous athletic ac-
tivity (11). OCD most commonly affects the medial femoral 
condyle, rarely the lateral femoral condyle is affected. In-
terestingly, in our study one patient had OCD lesion of both 
the femoral condyles. Hanna et al. (10) also reported two 
cases of bicondylar OCD of the knee. Prior to their study 
no case of bicondylar OCD of the knee had been reported. 
Furthermore, the presence of discoid meniscus has also been 
reported to play a role in the development of OCD. Discoid 
menisci are abnormal in macroscopic and microscopic struc-

Fig. 1:
Pre-operative AP view 
of the knee showing an OCD 
lesion (black arrows).

Fig. 2:
Post-operative AP view 
of the knee 5 months 
after transarticular drilling 
demonstrating completely 
healed OCD lesion.

Fig. 4: MRI – frontal section showing OCD lesion (black arrows).Fig. 3: MRI – sagittal section showing OCD lesion (white arrows).
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ture. Their ability to provide normal articular surface and 
subchondral region load sharing and stress shielding has not 
been documented. Alterations of joint mechanics produced 
by a tear of the discoid meniscus with fragment instability 
and compromised joint function may produce increases in 
peak loading forces such as those documented following 
compromise of menisci of normal morphology. This mod-
ification may allow repetitive micro-trauma to summate in 
forces that produce a subchondral lesion.

Treatment of OCD depends on age of presentation, frag-
ment size, fragment location and fragment stability. Stable 
lesions in skeletally immature patients are more amenable to 
conservative management (19). The disruption of subchon-
dral blood supply is an important factor in the development 
of OCD (20). Fragment healing is enhanced by creating 
vascular channels to the devitalized region, also known as 
drilling. Today arthroscopic or open drilling, either alone or 
with various fixation methods, remains one of the most com-
mon operative interventions. Open drilling and reduction 
was first proposed by Smillie in 1957 (18), since then many 
authors have suggested drilling alone or with various fixa-
tion methods and it still remains the most common operative 
procedure for OCD lesions. Multiple authors have reported 
high rates of healing with arthroscopic drilling. Kocher et 
al. (13) reported 100% radiographic healing in 30 skeletally 
immature knees treated with transarticular arthroscopic drill-
ing after an average of 4.4 months, and Aglietti et al. (1) and 
Bradley and Dandy (4) reported 95% and 82% radiographic 
healing, respectively.

An alternative method is retrograde drilling, which does 
not violate the intact articular cartilage. However, retrograde 
drilling is a technically demanding operation that requires 
fluoroscopy (2). 

Irrespective of the drilling technique used, drilling still 
remains an effective treatment option for stable OCD le-
sions, especially in patients with open physes who tend to 
have greater healing potential.

A variety of treatments have evolved over the past few 
years aimed at addressing irreparable chondral defects and 
OCD lesions. These include microfracture, autologous chon-
drocyte transplantation, mosaicplasty. These techniques are 
reserved for unsalvageble lesions such as those with exten-
sive comminution, fragmentation or with chronic complete 
detachent of the chondral lesion. Newer surgical treatments, 
including single-stage cell-based procedures, use mesenchy-
mal stem cells and matrix augmentation (8).

The treatment of osteochondral lesions in the knee is 
dictated by the stability of the osteochondral fragment and 
thus the overlying cartilage. Though standard anteroposte-
rior and lateral radiographs of the knee permit localalization 
of the lesion, they however do not permit visualization of 
the articular cartilage and do not indicate whether there is 
fibrous attachment of the osteochondral fragment to the un-
derlying bone. Furthermore, most the the times it is difficult 
to distinguish between grade II and grade III lesions on plain 
radiograph films.

Recent studies have advocated the use of MRI as an 
accurate method of preoperative staging for osteochondral 
lesions. A classification system has been devised by Dipaola 
et al. (6) to stage OCD on MRI (Table 3).

The most useful diagnostic feature of MRI is the abil-
ity to distinguish between Stage II and Stage III lesion. In 
Stage II lesion with stable fibrous attachment, a heteroge-
nous area of mixed higher and lower signal intensity is seen 
behind the lesion. In contrast, Stage III lesions will show 
a thin, homogenus intermediate signal behind the lesion, 
indicating synovial fluid between the fragment and under-
lying subchondral bone. The ability to distinguish between 
Stage II and Stage III lesions preoperatively is useful in plan-
ning surgery. Stage II lesions are stable and have mostly 
intact articular cartilage, which can be treated by drilling 
for revascularisation of the fragment. Stage III lesions are 
unstable and require fixation in addition to drilling to max-
imize chances of healing.

A recent study by O’Connor et al. (15) has further im-
proved the accuracy of MRI staging the OCD lesion from 
45% to 85% by interpretating the high signal T2 line as 
a predictor of instability only when it was accompanied 
by a breach in the cartilage on the T1-weighted image. Ac-
cording to this study the appearance of a high signal line on 
T2-weighted image does not mean a poor prognosis for the 
lesion. This high signal line may represent vascular granu-
lation tissue and hence a healing response. Only if this high 
signal line is associated with a break in the articular cartilage, 
seen on T1-weighted image, it can be said to represent syno-
vial fluid. If there is no such breach the lesion can be treated 
conservatively since healing may occur without surgery.

Currently, MRI is the preferred imaging modality for 
both diagnosis and the assessment of healing potential of 
OCD of the knee due to its ability to provide excellent ana-
tomical detail of both the bone and soft tissue structures with 
the absence of harmful ionizing radiation (17).

Tab. 3: Classification of OCD lesions on MRI.

Staging system for characterizing osteochondral lesions
Stage I Thickening of articular cartilage and low signal changes
Stage II Articular cartilage breached, low signal rim behind fragment indicating fibrous attachment
Stage III Articular cartilage breached, high signal changes behind fragment indicating synovial fluid between fragment and 

underlying subchondral bone
Stage IV Loose body
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Conclusion

In conclusion OCD of the knee should be considered 
to a differential diagnosis among children with acute or 
subactue knee pain. The history, physical examination, im-
aging examinations (especially MRI) and arthroscopy are 
important for the early diagnosis and conservative or sur-
gical management of the process aimed at preserving the 
cartilage and joint congruence. Untreated or inadequately 
treated lesions may progress from stable, intact lesions to 
unstable lesions with loose body formation, chondral tears, 
and full thickness defects with underlying loose fibrous 
tissue. Allowing these patients to continue their acitivities 
unchanged despite intermittent pain, mechanical symptoms 
and radiographic changes is to allow patient to potentially 
progress to significant early gonarthrosis. Reestablishment 
of the joint surface, improvement of the fragment’s blood 
supply, rigid fixation, and early motion are the primary goals 
for osteochondral fragment preservation. When the frage-
ment is not suitable for preservation, careful consideration 
of defect location and the patient’s clinical presentation will 
determine when cartilage restoration procedures should be 
performed. Successful restorative options should relieve 
pain, restore function and prevent the development of sec-
ondary gonarthrosis.

For the future, based on the retrospective study of our 
pateints with JOCD lesions we have come to two main con-
cluions. Firstly, every patient diagnosed with OCD must 
undergo MRI, to enable proper preoperative staging of OCD 
lesions and then depending on the grade of lesion, plan prop-
er treatment. Secondly, all grade I or grade II lesions, can be 
treated conservatively for a minimum period of six months 
after which a control MRI should be cariried out. In our 
study we were not able to differentiate between grade II 
and grade III lesions on X-rays which lead to unfavourable 
results in two cases, we therefore recommend preoperative 
MRI of every OCD lesion for proper grading of the lesion 
and subsequent planning of treatment. If there are no signs 
of healing or if the lesion is unstable, then the lesion is ought 
to be treated surgically, either just drilling or fixation in ad-
dition to drilling to maximize the chances of healing.
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