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Rationale and objectives

• There is limited evidence regarding outcomes of OLTs in skeletally immature 
patients
• Healing potential and results may differ from adults

• Results from a systematic review on clinical success rates (Dahmen et al.):

• Conservative:    4/10

• Fixation:     8/10

• Other surgical treatment options:  7/10 

• BMS, retrograde drilling, osteo(chondral) transplantation



Rationale and objectives

• Primary objective: 
• To assess the conversion to surgery rate after initial conservative 

management

• Secondary objectives: 
• To assess and compare mid- to long-term pain and clinical outcomes after 

different treatment options for skeletally immature OLTs



Methods

• We included all skeletally immature patients at the moment of initial treatment (CT-
verified)
• Minimum follow-up duration of 2 years
• Both primary and non-primary OLTs 
• Patients with concomittant injuries were excluded 

• Primary outcome
• Conversion to surgery rate 

• Secondary Outcomes
• NRS of pain (during rest, walking, running and stairclimbing)
• Foot and Ankle Outcome Score (FAOS)
• Berndt and Harty outcome question
• Short-form 36 (SF-36)
• Patient satisfaction rate regarding the received treatment



Results

• 52 patients were included 
• 54% female
• Mean age 13.6 years
• Median follow-up of 81 months 
 (range 24-265 months)

• 34 (65%) out of 52 converted to surgery
• 18 remained conservative
• 15 bone marrow stimulation (BMS)
• 20 fixation

Skeletally immature patients 

identified through screening of 

database

n = 82

Excluded:

• <2 years follow-up (n=8)

• Unable to contact (n=7)

• No consent given (n=9)

• No active FU from initial 

treatment (n=5)

• Passed away (n=1)Skeletally immature patients with 

minimum 2-years follow-up

n = 52

Initial conservative treatment

n = 52



Results
• Overview and comparison of clinical outcomes per treatment group 

• n = number; IQR = inter quartile range; NRS = numeric rating scale; QOL = quality of life; ADL = activities of daily living; PCS = 
physical components scale; MCS = mental components scale; BMS = bone marrow stimulation; n.s. = not significant

Conservative BMS Fixation P Value

Pain scores (NRS), Median (IQR)

NRS during weightbearing 1.0 (0-2.0) 1.0 (0-3.0) 0 (0-0.5) n.s.

NRS in rest 0.5 (0-1.0) 0 (0-1.5) 0 (0-0) n.s.

NRS during running 3.0 (1.0-4.0) 3.5 (0.5-6.5) 1.0 (0-2) n.s.

NRS during stairclimbing 1.0 (0-1.5) 0.5 (0-3.5) 0 (0-0) n.s.

FAOS scores, Median (IQR)

Pain 94 (83.33-100) 91.8 (69.4-99.3) 97.2 (81.9-100) n.s.

QOL 56.2 (43.75-67.2) 53.1 (31.2-89.2) 75 (56.3-93.8) n.s.

Sport 75 (62.5-90) 82.5 (36.3-92.5) 75 (58.5-92.5) n.s.

Symptoms 82.14 (71-91.1) 71.4 (57.1-85) 78.6 (67.9-84) n.s.

ADL 100 (100-100) 100 (98.4-100) 100 (100-100) n.s.

SF-36, Median (IQR)

PCS 46.8 (37.6-49.9) 48.4 (39.0-50.8) 52.7 (49.3-53.7) n.s.

MCS 45.1 (41.7-50.9) 55.9 (43.3-59.3) 54.8 (47.8-58.2) n.s.

Satisfaction, n (%)

Satisfied 12 (86%) 6 (66%) 9 (90%) n.s.

Neutral 2 (22%) 2 (22%) 1 (10%) n.s.

Unsatisfied 0 (0%) 1 (11%) 0 (0%) n.s.

Would undergo treatment again, n (%) 12 (86%) 7 (78%) 10 (100%) n.s.



Conclusions

• 65% of skeletally immature patients requiring surgical treatment for their OLT.
• Fragmentary lesions have a higher conversion to surgery rate
• No significant differences in type of conservative treatment

• Good mid- to long-term clinical outcomes after BMS, fixation and for the part of 
patients that remained conservative. 
• No significant differences between groups
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