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Background

« Knee OA - most common joint disease?

* Mechanically driven biological problem
— inconsistent distribution of force?
— wear and tear of cartilage — trigger
inflammatory pathways?

« Correction of varus deformity
— distributes force evenly?
— addresses mechanical issue

« Cartilage regeneration3+
— addresses biological issue?
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Background

Cartilage regeneration:

* Formal cartilage repair not recommendedi®

* |njections (PRP, BMAC, MSC etc) —

heterogeneitys:?

* Osteochondral auto/allograft transplant —
focal chondral defects®®

* Autologous chondrocyte implantation —
requires 2 surgeries, expensive’

* Bone marrow stimulation techniques?
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Background

Microfracture
(MF)

Chondral
surfacing Subchondral
drilling (SD)

(combination
of MF and AA)

Abrasion Microdrilling
arthroplasty (MD)
(AA)
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Aim

- 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
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Materials & Methods

.- 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 (OWHTOQO) 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)
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Materials & Methods

Identification of studies via databases and registers

Records identified from:
Total (n=379)
PubMed (n=113)
World of Science (n=149)
CINAHL (n=29)
Embase (n=88)

Identification of studies via other methods

I

Records removed before
screening.
Duplicate records ramoved
{n=135)

Records identified from:
Snowballing (n=3)

Screening

Records sent for title and
abstract screening

(n=244)

Records excluded (n =219)

Reports sought for retrieval
(n=235)

v

b4

Reports not retrieved
(n=2)

Reports sought for retrieval
(n=3)

Reports assessed for eligibility
(n=23)

b

Reports not retrieved
(n=0)

v

Reports excluded (n=13)
Irrelevant study design (n=6)
Imelevant study population
(n=6)

Irrelevant study intervention
(n=1)

Reports assessed for eligibility
(n=3)

Studies included in review
(n=11)

Reports excluded (n=2)
Irrelevant study design (n=2)
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Results

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
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Author year, country

Study design/level of evidence

Sample size/mean age (years)

Average follow up Period (months) Qutcomes reported

HTO + microfracture (MF)

Souza et al 2018, Brazil(53)
Lee et al 2019, South Korea(29)
Bai et al 2023, China(7)

Kim et al 2017, South Korea(54)

Jin et al 2021, South Korea(30)

Ferruzzi et al 2014, Italy(55)
HTO + Subchondral drilling (SD)

Jung et al 2024, South Korea(56)

HTO + Micro drilling (MD)

Jung et al 2015, South Korea(14)
Shon et al 2023, South Korea(31)
HTO + abrasion arthroplasty (AA)

Yamada et al 2021, Japan(6)

HTO + chondral surfacing (AA + MF)

Schuster et al 2018, Germany(19)

Retrospective cohort study/level III
Retrospective case control study/level III
Retrospective case series/ Level IV

Randomized Controlled Trial/Level IT

Retrospective cohort study/level III

Retrospective cohort study/level III

Retrospective case-control study/ Level III

Retrospective case-control study/ Level III

Retrospective cohort study/level III

Case series/Level V

Case series/Level IV

56/39.3

57157

86/55.3

14/55.7

43/55.8

18 /53

33/59.9

61/61.5

51/55.3

18/64

79/50.9

18

24

22.4

12

43

18

24

24

24

33

120

Lysholm
WOMAC, KSS, ICRS
KSS, IKDC, ICRS

IKDC, Tegner, VAS,
KOOS, ICRS

KSS, WOMAC, IKDC,
ICRS

WOMAC, HSS

Lysholm, IKDC, VAS,
ICRS

KSS

WOMAC, KOOS, ICRS

KOOS, ICRS

IKDC y

MOWHTO=medial opening wedge high tibial osteotomy; MF=Microfracture; SD=Subchondral Drilling; MD= Microdrilling; AA=Abrasion Arthroplasty; WOMAC=Western Ontario McMaster 4
Universities Arthritis Index, KSS=Knee Society Score (KSS); IKDC=International Knee Documentation Committee; VAS=Visual Analog scale; KOOS=Knee Injury and Osteoarthritis Outcome;
HSS=Hospital for Special Surgery Knee-rating scale




Discussion

Pros of BMIST Cons of BMST

e Simpler, cheaper and more e Additional cost, time, complexity
accessible!l12 (compared to HTO alone)®3

» Positive clinical outcomes above  * Complications of each BMST*#1¢
the MCID

HTO alone vs HTO with BMST
« HTO alone has good long term outcomes?’

« Similar mean improvement in clinical scores
(WOMAC, HHS, KSS)

« HTO with BMST better cartilage regeneration but
similar clinical outcomes8-19
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Limitations

- Small number of available studies (n=11)
. Few papers on MD/SD/AA
- Heterogenous reported clinical outcomes
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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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