J Child Orthop (2010) 4:39-44
DOI 10.1007/s11832-009-0225-2

ORIGINAL CLINICAL ARTICLE

Juvenile osteochondritis of femoral condyles: treatment
with transchondral drilling. Analysis of 40 cases

Rammal Hayan - Gicquel Phillipe -
Schneider Ludovic - Karger Claude -
Clavert Jean-Michel

Received: 6 October 2009/ Accepted: 24 November 2009/ Published online: 18 December 2009

© EPOS 2009

Abstract

Introduction Osteochondritis dissecans (OCD) of the
femoral condyle is a rare lesion.

Materials and methods A retrospective study (level IV
evidence) analyzing a series of 40 pediatric cases with
juvenile femoral condyles osteochondritis treated by
arthroscopic multiple transchondral drilling between
February 1999 and June 2008 was undertaken. This lesion
affected the medial condyle in 87.5% of cases. The average
age at treatment was 13.4 years. Our study took into
account the location of the lesion and its radiological evo-
lutionary stage. The average follow up was 14.8 months.
The postoperative evaluation was based on the clinical and
radiological scores of Hughston.

Results Good clinical and radiological results in 97.5 and
95% of cases,respectively were obtained, with a significant
correlation (P < 0.001) between clinical scores and
radiological Hughston scores. The closed nature of the
growth plate during surgery has a significant deleterious
effect (P < 0.001) on the clinical and radiological score of
Hughston.

Conclusion All patients presenting juvenile condylar
osteochondritis with open growth plate during treatment
had good clinical and radiological results, confirming the
validity and effectiveness of multiple transchondral drilling
in this type of lesion.

R. Hayan (D<) - G. Phillipe - S. Ludovic - K. Claude -
C. Jean-Michel

Pediatric Orthopedic Surgery Department,

Hautepierre Hospital, Moliere Avenue,

67098 Strasbourg Cedex, France

e-mail: hayanmd @gmail.com

Keywords Juvenile osteochondritis dissecans -
Femoral condyles - Arthroscopic transchondral drilling

Introduction

Osteochondritis dissecans (OCD), a term introduced by
Konig in 1887 [1], is a rare lesion that affects the articular
cartilage and the epiphyseal bone and may result in lack of
consolidation to the separation of osteochondral fragment
[2-6].

Most cases of OCD (75%) are present at the knees and
three-quarters of those occur in the medial femoral condyle
[71.

The pathophysiology of this disease is still mysterious
and several etiological hypotheses have been discussed [8—
10]: repetitive microtrauma, ischemia, lack of ossification,
genetic cause, etc.

Treatment is variable and depends on both the lesion
itself (stable or unstable) and the patient (closure or non-
closure of the growth plate) [2, 7, 8].

The objective of this study is to evaluate the results in
the medium and long term of femoral condyles OCD in
children and adolescents carried out by arthroscopic mul-
tiple transchondral drilling.

Materials and methods

Between February 1999 and June 2008, 39 patients with
juvenile osteochondritis of femoral condyles (accounting
for 40 cases) were treated by arthroscopic transchondral
drilling. Among the patients, 28 (71.8%) were male. The
medial condyle was affected in 87.5% of cases, with
involvement of the right knee in 14 cases, the left knee in
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Fig. 1 a Harding classification
to distinguish anterior, mean,
and posterior lesions. b Cahill
and Berg classification for
medio-lateral localization of the
lesions

22 cases, and two cases of bilateral OCD. One patient had a
unilateral bicondylar OCD. Among the five cases of OCD
of the lateral condyle, two cases (40%) were associated
with discoid lateral meniscus.

The mean patient age at diagnosis of OCD was 12 years
(range 8—16 years). The average age at the time of surgery
was 13.4 years, with age limits of 9.75 and 16.5 years.

Clinically, all patients complained of knee pain at
diagnosis and one patient had episodes of locking associ-
ated with a discoid lateral meniscus.

Initially, all patients received conservative treatment by
restriction of sports activities for an average of 6 months
(range 3-12 months) without immobilization or non-
weight-bearing gait.

A conventional radiography was performed in all
patients (anteroposterior [AP], lateral, and skyline views).
A computed tomography (CT) scan was performed in 15

Fig. 2 Measures to calculate the lesion volume on anteroposterior
(AP) and lateral views of the knee
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cases (37.5%) and magnetic resonance imaging (MRI) in
21 patients (52.5%).

Surgical indication was raised when symptoms persisted
after conservative treatment was followed appropriately
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Fig. 3 Bedouelle’s radiological classification
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and/or when the control radiographs showed a worsening of
the lesion of osteochondritis, especially when approaching
the end of growth.

The location of OCD was defined according to the
classifications of Harding [11] and Cahill and Berg [3, 12]
on the lateral and AP views, respectively (Fig. 1).

The radiographic evaluation, as classified by Cahill and
Berg, showed a predominance of type 2 lesions (87.5%)

and, as classified by Harding, showed a predominance of
type B lesions (85%) against 12.5% of type C. One case
had a lesion extended to areas B and C of the femoral
condyle.

The volume of OCD lesions was measured on AP and

lateral views (Fig. 2).
The mean volume of the lesions was 1,835.4 mm°> (204—
6,750 mm>).

Fig. 4 a, b A patient with Cahill type 2, Harding type B, and Bedouelle grade IIb osteochondritis dissecans (OCD). ¢, d The same patient
19 months after a transchondral drilling with a Hughston radiological score of 4
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Table 1 Hughston clinical scale

Excellent 4 Normal sports activity

No symptoms

Normal physical examination
Good 3 Normal sports activity

Knee pain with intense activities
Normal physical examination
Average 2 Normal sports activity

Knee pain and swelling with intense activities
Normal physical examination

Bad 1 Knee pain and swelling with moderate activities
Flexum less than 20°

Failure 0 Restriction of sports

Knee pain and swelling with daily activities

Flexum more than 20°

Table 2 Hughston radiological scale

4 Normal

Defect or sclerosis

Flattening of the condyle

Irregular condyle with narrowing of the joint space less than 50%

S = N W

Knee arthritis with narrowing of the joint more than 50%

The evolutionary stages of condylar osteochondritis
were defined according to Bedouelle’s classification [13]
(Fig. 3).

The radiographic evaluation according to the classifica-
tion of Bedouelle, at the time of surgery, noted 10% stage
Ia, 15% Ib, 40% 1la, 22.5% Ilb, and 12.5% I1I; thus, 87.5%
of cases were stages I and II. The distal femoral growth
plate was open at the time of surgery in 95% of cases.

The postoperative average follow up was 14.8 months
(range 8—46 months).

The clinical and radiological evaluation of patients
(Fig. 4) was performed by the Hughston score [14]
(Tables 1 and 2).

This is a retrospective descriptive study. The statistical
analysis has appealed, for quantitative variables, to non-
parametric tests of Spearman, to search for correlations,
analysis of variance (ANOVA) by ranks of the Kruskal-
Wallis test, and for comparison between groups. For
qualitative variables, according to the effectiveness, Fish-
er’s test or the Chi test were used. The significance level
chosen was 0.05.

Surgical technique
Transchondral drilling was described by Smillie in 1957

[15] and was performed, at that time, by open surgery.
Currently, this technique is almost exclusively carried out
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with arthroscopy. So, after a conventional installation for
knee arthroscopy, the diseased area is identified. This
identification is made on the gross appearance of articular
cartilage, gray or yellowish, with a frosted consistency, and
abnormal to palpation due to its softening. In case of doubt,
an intraoperative fluoroscopic tracking can help. Multiple
perforations (5-10) using a fine 1.2-1.5-mm diameter K-
wire are made through the articular cartilage, opposite to
the lesion of the subchondral bone and passing beyond the
zone of sclerosis that circumscribes the lesion. After the
drilling, one must observe bleeding from the healthy
underlying bone through the puncture holes [16].

Postoperatively, non-weight-bearing for 1 month using
two crutches with free mobilization of the knee has been
proposed. Discontinuation of sport was the rule. Follow up
involves clinical and radiographic monitoring. The
resumption of sports activities was allowed 6 months after
surgery.

Results

No complications were encountered during the periopera-
tive period. The Hughston Clinic score was 0 in 2.5%, 3 in
25%, and 4 in 72.5%; thus, giving 97.5% of good results
(score 3 or 4). The clinical score of 0 corresponds to a
skeletally mature patient.

The Hughston radiographic score was 2 in 5%, 3 in
35%, and 4 in 60%; thus, giving 95% of good results (score
3 or 4) (Fig. 5). The radiological score of 2 was found in
two skeletally mature patients. A significant correlation
(P < 0.001) was found between the radiological and clin-
ical scores of Hughston.

The closed nature of the growth plate at the time of
surgery has a significant deleterious effect (P < 0.001) on
the clinical and radiographic scores of Hughston.

On the contrary, we have not found any influence on the
results of clinical and radiological Hughston scores of the
lesion’s volume, its radiological stage, or its location fol-
lowing the Cahill and Berg or Harding classification.

Discussion

The primary goal of the treatment of osteochondritis is to
promote the consolidation of the subchondral bone, the
preservation of cartilage, and to prevent osteoarthritis.

The ‘immature’ knee, whose physis is still open, has a
high potential for cure [2], therefore, conservative treat-
ment should always be the first-line choice in stable juve-
nile osteochondritis, knowing that about 50% of lesions
develop in a positive way in a period of 10-18 months
[3, 17].
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Fig. 5 a Grade II b Bedouelle OCD. b Radiograph 6 months later with a Hughston radiological score of 4. ¢ Arthroscopic views for the same
patient. Localization of the OCD region. d, e Transchondral drilling with a 1.2-mm K-wire. f Bleeding from the drilling holes

All patients in our series have maintained a conservative
treatment by restriction of sports activities for an average of
6 months, and the use of surgical treatment was offered to
one of the following criteria: instability or fragments
sequestration, persistence of symptoms in a compliant
patient, and the imminent closure of the physis. These indi-
cations were similar to those found in the literature [18-20].

For many authors, multiple transchondral drilling was
the preferred treatment of juvenile osteochondritis condylar
after failure of conservative treatment. Guhl [18] showed in
their study that, among the 15 patients, aged 11-18 years,
operated by multiple transchondral drilling, 13 had excel-
lent and good results (86.7%). Cepero et al. [19] showed
excellent and good clinical and radiological results in 98%

of patients operated on for arthroscopic drilling. Aglietti
et al. [20] showed a normalization of radiological images in
87.5% of patients treated by drilling and all patients were
clinically asymptomatic at 4 years of decline. Bradley and
Dandy [21] have performed this technique and noted a
radiological and clinical cure in 91% of patients after
2 years of decline. Anderson et al. [2] noted good results in
90% of patients with condylar juvenile osteochondritis.
Transarticular drilling was conducted by Ganley et al. [22]
in 49 patients aged under 18 years. The drilling was
effective in 83% of immature knees against 75% of ado-
lescents with a closed growth plate. Kocher et al. [23]
studied the functional and radiological results of this tech-
nique in 23 patients with 30 lesions of osteochondritis for a

@ Springer



44

J Child Orthop (2010) 4:39-44

mean of 3.9 years and found clinical and radiological
healing in all patients. Louisia and Beaufils [24] have shown
good clinical and radiological results in 70.6% of juvenile
osteochondritis against 50% in adult osteochondritis.

In our series, all patients were operated by multiple
arthroscopic transchondral drilling with good clinical and
radiological results in 97.5 and 95% of cases, respectively.
From a radiological point of view, the two patients who
scored 2 on the Hughston scale were skeletally mature at
the time of the surgery.

Conclusion

All patients with osteochondritis dissecans (OCD) of the
femoral condyles with an open growth plate had good
postoperative clinical and radiological outcomes, therefore,
confirming the validity and effectiveness of multiple
transchondral drilling in the treatment of juvenile OCD.
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