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Learning Objectives

• Spine Anatomy

• Pain Generators of the Spine

• Non-Operative Pain Management 

• Why Injection Therapy? 

• Orthobiologic Applications: 

- Bone Marrow Concentrate 



Spine Anatomy 
• Spine function – provides flexibility,            

protection of spinal cord

• Discs – shock absorbers, rotation

• Facet “Joints” – stabilizers, “doorstops”



Myofascial pain

Disc Pain

Facet mediated pain

Pain Generators Herniated disc

Other 



The Impact of Back Pain 

Navani et al. 
2017

• 8 out of 10 Americans will experience back pain

• Worldwide – Back pain #1 cause of disability

• Primary reason for missed work in the US

• >2 million lumbar epidural injections are 

performed on Medicare patients annually

• $9B spent globally on spine surgery in 2017

• 1.62M instrumental procedures are performed 

annually











Therapeutic Injections: 
- Decrease or resolve pain 
- Improve overall function

Diagnostic Injections: 
- Identify source of problem

Steroid Injection Treatments:

Non-Operative Pain Management Strategies



Steroid Injection Treatment

• Non-regenerative 
• Tendon rupture
• Short-term solution
• Adrenal suppression
• Possible infection
• Pericapsular joint calcification
• Skin atrophy/depigmentation

• Immediate relief
• Delays or prevents operative 

intervention
• Potent anti-inflammatory

PROs CONs



Non-Operative Pain Management Strategies

Can we treat DDD 
and facet joint 
arthritis with
Bone Marrow 
Concentrate?



What is Bone Marrow Concentrate?



Bone Marrow 
Concentrate Millions of “isolated” 

stem cells

What is Bone Marrow Concentrate?



Platelet-Rich 
Plasma

Bone Marrow 
Concentrate

What is Bone Marrow Concentrate?



Bone Marrow 
Concentrate

Progenitor Stem Cells

What is Bone Marrow Concentrate?

Proteins
Bioactive Factors



Bone Marrow Procedure



What We Know About Bone Marrow
Application for Degenerative Disc Disease



Bone Marrow for Degenerative Disc: Results

Baseline Pain (VAS) scores - average 7.5

Majority patients reported 
significant pain relief at follow-up 
(median 9 weeks)

No adverse events reported

Age range: 16-61 years (median 43)

8 patients treated



Bone Marrow for Degenerative Disc: Results
Pre-Treatment Post-Treatment



Bone Marrow for Degenerative Disc: Results
Pre-Treatment Post-Treatment



Bone Marrow for Degenerative Disc: Results
Pre-Treatment Post-Treatment



Bone Marrow for Facet Joint Arthritis



The Impact of Biobank Data

15 Data 
Points Per 

Patient

1,500 
Injections 

Clinical 
Injection Per 

Year

22,500 Data 
Points Per 

Year 

225,000 
Data Points 
In 10 Years

The Future of Evidence 
Based-Biologics



Future DirectionsThe Good, Bad & Ugly 



The Good, Bad & Ugly 

Healthy Stem Cells

Senescent Cells

Customizing Bone Marrow Concentrate 
with FDA Approved Drugs



Improving Bone Marrow Concentrate with 
Senolytic Compounds

Bone Marrow 
Concentrate

Plant Pigment 
(flavonoid)

Plant polyphenol from 
flavonoid group

Reduce Senescent Cells
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Thank you!


