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Introduction

Introduction: Traumatic osteochondral lesions of the knee in young athletes can result in significant morbidity. The aim of our study 
was to describe the results of the use of an osteochondral allograft for the treatment of an extensive knee osteochondral lesion in a 
skeletally mature teenager.
Methods: A 17 years old male presented with knee pain, stiffness and locking sensation after a knee trauma related to sports. Imag-
ing studies revealed an osteochondral injury of the lateral femoral condyle with approximately 4x2 cm. The patient underwent surgi-
cal treatment, in which an osteochondral graft was used to repair the lesion and fixated with resorbable cannulated screws. 
An evaluation of range of motion, pain and knee function (IKDC Score) before the surgical procedure and at the end of 24 months of 
follow-up was performed. 
Results: Range of motion increased from 100º preoperatively to 120º; pain improved from a daily, constant pain with an intensity 
of 6 (VAS) preoperatively to a sporadic pain with an intensity of 1 (VAS). The preoperative IKDC score was 36.8 and increased to 92. 
Return to sports was allowed at 12 months. There were no complications resulting from the procedure.
Conclusions: Although many studies are available on the efficacy of allografts in adults, little is published in children about the 
outcomes of allograft transplantation.
In this case, the use of an osteochondral allograft allowed for the restoration of range of motion, excellent functional capability and 
pain relief in the affected knee.

Osteochondral injuries in pediatric patients may occur during 
an acute trauma, resulting from a shearing force that produces a 
stress fracture through cartilage matrix or the subchondral bone 
[1,2]. The knee is the most frequently affected joint, especially the 
medial femoral condyle, accounting for approximately 69% of all 
lesions. The lateral femoral condyle is typically the less affected, 
representing 15% of all injuries [3-5].

Because the injury is usually subtle and asymptomatic, the di-
agnosis of acute lesions is usually delayed. If left untreated, these 

cartilage defects have limited ability to heal [6] and tend to prog-
ress to osteoarthritis [7]. This is particularly problematic in active 
pediatric and adolescent patients, that have high functional de-
mands and long-life expectancies [8,9].

The treatment of osteochondral injuries is challenging and is 
dependent on their size and location. Among the many possibilities 
presented so far, none is ideal. Treatments options include loose 
body removal, microfracture [10,11], fragment fixation or more 
advanced cartilage replacement [12,13]. In the case of young, skel-
etally mature patients with large osteoarticular defects of the knee, 
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the use of osteochondral allografts provides a good reconstructive 
solution.

Osteochondral allografts involve the transfer of mature hyaline 
cartilage containing viable chondrocytes along with a support-
ing subchondral bone to fill the defect [14]. This technique shows 
promising results in adults but few reports are available in pediat-
ric or adolescent patients. There are some concerns about the use 
of living allograft transplants in young patients because of their age 
and growth potential [2]. However, osteochondral transplantation 
has shown to be a good treatment option in young patients with 
large osteochondral lesions.

Methods

A 17 years old male was observed in consultation at our hospi-
tal 6 months after a knee trauma related to sports (while playing 
basketball). The patient presented with knee pain, stiffness and a 
locking sensation. At physical examination there was pain at the 
extremes of mobility and a limitation on the range of motion (0-
100º). There was tenderness in the lateral joint line. There were no 
signs of instability.

The radiograph (Figure 1,2) and magnetic resonance imaging 
(Figure 3,4) studies revealed an osteochondral injury of the lateral 
femoral condyle with approximately 4 x 2 cm and 2 intra-articular 
loose bodies, corresponding to a Grade 4 in the ICRS classification 
[15].

Figure 1: Preoperative x-ray (anteroposterior view).

Figure 2: Preoperative x-ray (lateral view).

Figure 3: Preoperative MRI (coronal plane).

The patient underwent osteochondral graft reconstruction of 
the lateral femoral condyle through an anterolateral approach. In-
tra-operatively there was confirmation of the lack of viability of the 
osteochondral loose body and the lesion’s dimensions and depth. 
The graft was harvested from the corresponding area of the donor 
lateral condyle and was trimmed to fit the size of the lesion. Two 
resorbable cannulated screws were used to fix the graft (Figure 
5,6). An articular drain was left in place and removed in the first 
day after surgery.
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Figure 4: Preoperative MRI (sagittal plane).

Figure 5 and 6: Intraoperative image after implantation of 
osteochondral allograft, demonstrating anatomic contour 

matching.

Mobilization started in the immediately after surgery. The 
patient initiated progressive weight bearing at 6 weeks postop-
eratively, after radiographic confirmation of graft integration. We 
evaluated range of motion with the use of a goniometer, pain with 
the visual analog scale and knee function with the use of the IKDC 
Score before the surgical procedure, at 6 months, at 12 months and 
at 24 months follow-up.

Results

•	 There were no complications in the immediate or late post-
operative period.

•	 An improvement was observed in terms of range of motion, 
pain and functional capability.

•	 Range of motion increased from 100º preoperatively to 120º 
at the end of the follow-up.

•	 An improvement was also seen in pain frequency and inten-
sity from a daily, constant pain with an intensity of 6 (visual 
analog scale) preoperatively to a sporadic pain with an inten-
sity of 1 (visual analog scale) at 24 months follow-up.
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•	 The radiograph and magnetic resonance imaging (Figure 7-9) 
studies in the follow-up period showed a correct graft inte-
gration and maintenance of the articular joint space.

•	 The preoperative IKDC score was 36.8 and increased to 92 
at 24 months follow-up. Return to sports was allowed at 12 
months, and the patient was able to return to its previous ac-
tivity level.

•	 Both the patient and the parents were very satisfied with the 
procedure and the clinical result.

Discussion

Traumatic osteochondral lesions in young, active patients may 
be associated with immediate but also long-term morbidity and 
functional impairment [1-3].

These patients, due to their age and very high functional de-
mand, are considered unsuitable candidates for total knee replace-
ment or arthrodesis. The use of allografts has been associated with 
a high long-term survival rate, especially in those presenting with 
osteochondritis dissecans or lesions resulting from trauma. This 
technique is preferred in medium to large, full-thickness lesions, 

Figure 7: Postoperative x-ray (anteroposterior view).

Figure 8: Postoperative x-ray (lateral view).

Figure 9: Postoperative MRI (sagittal plane).
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or after failure of other primary surgical procedures [16-18]. Gar-
rett., et al. [19] reported that in 17 knees undergoing plug allograft 
transplantation, 16 were a success at two to nine years after sur-
gery. Emmerson., et al. [20] demonstrated in a study with a mean of 
7.7 years of follow up, a 78% overall success rate in osteochondral 
lesions that had failed previous treatment.

Published studies in adults have stated that this treatment is 
associated with favorable outcomes in terms of pain, functional 
capability and patient satisfaction [17,18,21-25]. These results are 
comparable with outcomes reported for osteochondral allograft 
transplantation of the knee in children and adolescents. Murphy., 
et al. [2] reported in a study with 39 patients with a mean age of 
16.4 years, 90% of graft survivorship at 10 years and an 88% good/
excellent patient rating at final follow-up. A recent study by Lyon., 
et al. [26] showed that in 11 patients with a mean age of 15.2 years 
and an average lesion size of 5.1 cm, patients presented a clinical 
improvement, improved function and return to sport. Regarding 
return to sports, McCarthy., et al. [27] established, in a retrospec-
tive review of 13 high-level athletes at the high school, that 77% 
returned to play at a mean of 7.9 months, with 38% returning to 
preinjury level of sports.

The main drawback to this treatment is the potential for dis-
ease transmission. This risk in counterbalanced by the significant 
advantages - no donor site morbidity, ability to restore bone stock, 
and the ability to adjust allografts in size and shape to fit the defect.

Fresh allografts, obtained within 24-72 hours, provide higher 
chondrocyte availability but carry a higher risk for disease trans-
mission. On the other hand, cryopreserved frozen allografts have 
reduced immunogenicity and disease transmission, but lower 
chondrocyte availability [17,18,21-23]. Emmerson., et al. [20] re-
ported that in the 64 patients submitted to fresh osteochondral al-
lograft, 10 underwent reoperation and none were reportedly for 
infectious disease transmission. Lyon., et al. [26] did not find any 
case of infectious disease transmission in their study.

Conclusions

Although many studies are available on the efficacy of allografts 
in adults, little is published in children about the outcomes of al-
lograft transplantation.

In the presented case, the use of an allograft allowed for the res-
toration of range of motion, excellent functional capability (accord-
ing to the IKDC Score) and pain relief in the affected knee, allowing 
the patient to return to sport. Patient satisfaction was high, and the 
graft presented with no signs of necrosis or resorption at the end 
of the follow-up. Larger series of patients studied and with a longer 
follow-up are needed in order to adequately assess the results of 
the use of this technique.
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