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Background
• Adult cartilage has limited regenerative potential
• The mainstay surgical treatment for small (<1.0 cm2) focal OLTs is bone marrow stimulation
(BMS) which releases pluripotent bone marrow stem cells in to the defect
• Extracellular Matric Cartilage Allograft (EMCA) has been explored as a potential adjuvant
treatment in treating OLT
• Fortier et al. demonstrated significantly better cartilage repair following adjuvant EMCA and
platelet-rich plasma therapy compared to BMS alone in an equine model

Purpose
• The purpose of this study is to evaluate the effectiveness of Extracellular Matrix Cartilage
Allograft (EMCA) as an adjuvant to bone marrow stimulation (BMS) compared to BMS
alone in the treatment of osteochondral lesions of the talus (OLT).

Hypothesis
• Our hypothesis was that EMCA would result in improved radiological findings in those
undergoing BMS, but that short term follow-up would not be sufficient to show improved
clinical outcomes

Methods
• A retrospective cohort study comparing patients treated with BMS with EMCA (BMS-EMCA group) and
BMS alone (BMS group) between 2013 and 2019
• Patients between 2013 and 2015 were treated with BMS
• patients between 2016 and 2019 were treated with BMS with EMCA
• The indications for BMS were:
– Patients with OLTs that had failed 3 months of conservative management
– Lesion size was smaller than 15 mm or 150 mm2 without large cystic lesions.
– *Presence of shoulder lesions did not exclude patients from receiving this treatment, so long as the lesion
size was no larger than 15 mm or 150 mm2

Methods
Surgical Technique
• The operative technique for BMS with EMCA was carried out arthroscopically

Microfracture was performed using an awl

Then the mixture of EMCA and CBMA was
applied into the defect

Methods
Outcomes Measured
• Clinical outcome was evaluated with the Foot and Ankle Outcome Score (FAOS) pre- and
postoperatively
– Patients were routinely followed-up at 2-weeks, 6-weeks, 3-months, 6-months and 12months post-operatively
• Postoperative MRIs were evaluated using a modified Magnetic Resonance Observation
of Cartilage Tissue (MOCART) score.
– The MRI’s were not performed solely for research purposes, but were performed as
part of routine follow-up in patients (at minimum 12 months)

Methods
Statistical Analysis
• Comparisons between groups were made with the Man-Whitney U test for continuous variables and
the χ2 or Fisher exact test for categorical variables.
• The Wilcoxon signed-rank test was performed to compare preoperative and postoperative outcome
scores and MOCART score.
• The minimal clinically important difference (MCID) was calculated using a distribution-based method of
standard deviation (SD): MCID = 0.5* SD

• A value of p <0.05 was considered statistically significant

Results
Clinical Characteristics
• 48 patients who met the inclusion/exclusion
criteria were included in this study
• Twenty-four patients underwent BMS
with EMCA (BMS-EMCA group) and 24 patients
underwent BMS alone (BMS group)
• The mean follow-up time was longer for the BMS
group (mean 26.9 months, range 12-55 months)
compared with the BMS-EMCA group (20.0
months, range 12-36 months) (p=0.031)
• Patients in the BMS-EMCA group had higher
percentage of prior BMS (33.3%), compared with
the BMS group (4.2%)

Results
Clinical Outcomes

Results
MRI Outcomes

Shows insufficient
infill by BMS

Shows complete infill by BMS
with EMCA.

Limitations
• Retrospective cohort study with short-term follow-up
• Differences in patient follow-up time points
• Differences in history of prior BMS
• Small number of subject in either group
• High rates of concomitant procedures between both groups

Conclusions
• BMS with EMCA is an effective treatment strategy for the treatment of OLT and provides
better cartilage infill in the defect on MRI.

• However, this did not translate to improved functional outcomes compared with BMS alone
in the short-term.
• Additionally, according to the minimal clinically important difference (MCID) analysis, there
was no significant difference in clinical function scoring between either group
postoperatively.
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