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Background
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• Knee OA - most common joint disease1

• Mechanically driven biological problem 

– inconsistent distribution of force2

– wear and tear of cartilage → trigger 

inflammatory pathways2

• Correction of varus deformity 

→ distributes force evenly3

→ addresses mechanical issue

• Cartilage regeneration3,4

→ addresses biological issue?



Background
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Cartilage regeneration:

• Formal cartilage repair not recommended10

• Injections (PRP, BMAC, MSC etc) → 

heterogeneity8,9

• Osteochondral auto/allograft transplant → 

focal chondral defects5,6

• Autologous chondrocyte implantation → 

requires 2 surgeries, expensive7

• Bone marrow stimulation techniques? 
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Aim
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• To present an up-to-date summary of the clinical 

outcomes associated with HTO combined with 

BMST (microfracture, subchondral drilling, 

microdrilling, abrasion arthroplasty) in patients with 

knee osteoarthritis



Materials & Methods
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• Systematic Review

• Comprehensive database search of PubMed, Embase, Web 

of Science (WoS) and CINAHL from inception up to 3 March 

2024

– Inclusion Criteria
• Follow-up studies (inception cohort studies/non-randomized controlled trials/retrospective 

cohort studies) 
• Case series that had more than 10 people

• Studies that involved patients who underwent a combination of medial opening wedge high 

tibial osteotomy (OWHTO) and a bone stimulation technique

– Exclusion Criteria
• Systematic reviews, meta-analysis, case reports, case series involving less than 10 people 

• Articles where full text was unavailable 

• Data extraction (study demographics, clinical outcomes)



Materials & Methods
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Results
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• Demographic data (n=516)
• Mean age: 59 years 

• Mean follow up time: 33 months
• BMST

• MF (n=6), SD (n=1), MD 

(n=2), AA (n=1), chondral 

surfacing (n=1)

• Scoring systems

• WOMAC (n=4), KOOS (n=3), 

Lysholm (n=2), IKDC (n=5), 

Tegner (n=1), KSS (n=4), VAS 

(n=2), HSS (n=1)

• All above the MCID post 

procedure



Discussion
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Pros of BMST Cons of BMST

• Simpler, cheaper and more 
accessible11,12

• Positive clinical outcomes above 
the MCID 

• Additional cost, time, complexity 
(compared to HTO alone)13

• Complications of each BMST14-16

HTO alone vs HTO with BMST

• HTO alone has good long term outcomes17

• Similar mean improvement in clinical scores 

(WOMAC, HHS, KSS) 

• HTO with BMST better cartilage regeneration but 

similar clinical outcomes18-19



Limitations
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• Small number of available studies (n=11)

• Few papers on MD/SD/AA

• Heterogenous reported clinical outcomes



Conclusion
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• HTO with BMST has good clinical outcomes post 

operatively

• More comparative studies are needed to come to 

more definite conclusions on whether we should 

recommend HTO with BMST over an isolated 

HTO in the clinical setting

• Correlation between cartilage regeneration vs 

clinical outcomes 
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