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Knee osteoarthritis (OA): common degenerative joint disease 

Pain and disability, often ultimately requiring knee arthroplasty

WHAT CAN WE DO? 



We are not equipped for miracles (yet) …

WHAT CAN WE DO? 



Orthobiologics → Final Common Pathway

WHAT CAN WE OFFER? 



BMACBMAC



ADSC



Ongoing RCT: BMAC vs MFAT for Knee OA 
(Andriolo et al., BMJ Open 2025)

• 204 patients, age 40–75, KL grade 1–4
• Single injection: BMAC vs MFAT (Lipogems 

system)
• Primary outcome: WOMAC pain @ 6 

months
• Secondary: KOOS, IKDC, VAS, EQ-VAS, 

Tegner (2–12 mo)
• Imaging: X-ray, 3T MRI (WORMS)
• Biomarkers: synovial fluid, miRNAs, 

osteoclastogenesis
• Will provide Level I evidence (first RCT)



• Prospective cohort, 37 knees, KL 
grade III–IV

• 4-year follow-up:
• IKDC ↑ from 56 → 73 

(p<0.001)
• WOMAC ↓ from 40 → 18 

(p<0.001)
• 95% clinical success rate

• No TKA required during follow-
up

• Safe, well-tolerated, only mild 
transient side effects





Best available current evidence: both BMAC and ADCSs 
produce meaningful improvements in pain and function

Most studies: no significant difference between BMAC 
and adipose cell therapies in PROMS



Head-to-Head Comparative Studies (BMAC vs ADSCs)

Mautner et al., 2019 (USA, 106 knees) 
retrospective 1 yr:
• BMAC and MFAT → significant 

improvements (KOOS, VAS, EQOL)
• No between-group differences

Pintore et al., 2023 (Italy, 102 patients) 
prospective at 6 months:
Both groups → KOOS, OKS, VAS improved 
(p<0.0001)
No significant differences BMAC vs ADSCs
Better outcomes in KL grade 2 vs KL 3–4



Pintore et al. Journal of Orthopaedic Surgery and Research (2023)



Mautner, Bowers, Easley et al



Responders at least 25% VAS pain 
reduction
• KL 1: 100% responders
• KL 2: 74% responders
• KL 3: 47% responders
• KL 4: 56% responders

Avg VAS reduction in responders:
• BMAC: 78%
• MFAT: 69%
• Overall: 73%

Mautner, Bowers, Easley et al



• 10 studies, 472 patients (233 BMAC, 239 
SVF)

• Both groups: significant pain and function 
improvement
• BMAC VAS: 5.8 → 2.6
• SVF VAS: 6.4 → 3.4
• WOMAC: SMD ~1.3–1.4 (large effect 

size)
• Both safe, short-term symptomatic 

benefit



• VAS pain improvement:• 
BMAC:
• SMD 2.6
• SVF: SMD 3.4

• Direct comparison: SVF > 
BMAC

• p < 0.0001 (statistically 
significant)

Bolia et al The American Journal of Sports Medicine



Bolia et al The American Journal of Sports 
Medicine

• WOMAC improvement 
significant in both groups

• BMAC: SMD 1.4
• SVF: SMD 1.1
• No significant difference 

(p = 0.626)



Bolia et al The American Journal of Sports 
Medicine

BMAC complications (50% of studies): 
stiffness, swelling
SVF complications (67%): swelling, pain, 
harvest site bleeding, positive cultures (no 
infections)
No severe or long-term complications 
reported
Overall: both therapies safe, well tolerated



To date, the comparative evidence for BMAC vs adipose-derived cell therapy 
in knee OA consists mostly of level II/III studies (prospective cohort studies, 
case series) and meta-analyses. No completed high-quality randomized 
controlled trial (RCT) had been published directly comparing BMAC and 
adipose cell injections as of the latest literature

Andriolo L, et al. BMJ Open 
2025;15:e092379. 
doi:10.1136/bmjopen-2024-
092379 



Multicentre RCTs
Sound characterisation of the devices used
Appropriate PROMS
Careful endpoints
Meticolous selection of patient
Methodical imaging assessment
Diligent education of patients and health care providers



We need to understand how to respect biology and nature



Multumesc

Thank you
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