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Maximising Bone Marrow Extraction

Why?

How?



WHY

0.01 to 0.001%



WHY

ALL studies are showing its Dose-Related



What do Clinical Trials say about dosing?





Pettine

CFU-f ODI ODI 1YR

<2000 54 26

>2000 59 18

CFU-f VAS VAS 1YR

<2000 80 35

>2000 82 26



Regardless of age ALL patients who received >2,000 CFU-F/ml 
reported >40% reduction in ODI and VAS scores at 3 and 6 months. 

Regardless of age, demonstrated an average improvement 
of 0.58 in modified Pfirrmann Score

Greater than 2,000 CFU-F/ml,



373 Patients

12 months



Centeno Knee OA

TNC DECREASE IN VAS

<400 1.6

>400 3.2





HERNIGOU SHOULDER

100 % of patients with MSC augmentation had healed by six months, 
versus only 67 % without MSC treatment by six months.

6 failures at 10y f/u compared to 25 failures in control group

54000 MSCs  vs 14000 MSCs





189 HIPS 

5-10 Yr F/U

Only 34 (18%) needed THR

HERNIGOU HIP



Hernigou HIP





Hernigou SubChondral study for knees

Patients followed for 12 years

Pain relief similar in both groups



Patients with <1200 MSCs/ml had poor Cartilage and BML healing





55000 MSCs (53 patients) vs 17000 (7 patients)



How to maximise Bone Marrow Extraction?



Maximising Bone Marrow Extraction

Posterior Iliac crest

BILATERAL Aspiration

10 cc Syringes

6 Bone punctures

18 Aspiration sites

Rapid pull

3-4 ml Aspirate volume

15g needle with a drill





Author CFU-f

Atluri 44883

Pettine 18991

Hernigou 29000



Author TNC (millions)

Atluri 2104

Hernigou 900 (300ml)

Centeno 400

Pettine 847





20-30 Minutes



WHY

Better Outcomes

Advancing the field

Patient referrals

Injecting multiple structures

Establish working “dose” ranges



Thank you
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