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Disclosures

– Regenexx Network Physician
– Discussion will involve

• Off-label administration of epidural corticosteroids
• Experimental devices
• Experimental manufactured injectates
• Experimental autologous injectates

– Opinions are my own



Credits

• Information from various sources
– Case reports
– Published and ongoing research
– Presentations from other conferences
– Regenexx registry data
– Personal experience



…a little about me

• Regenerative Sports & Spine
– Health Link Medical Center in Beverly Hills/Newport Beach/Oceanside

• Stem Cell & Regenerative Orthopedics Training
– Regenexx Centeno-Shultz Clinic

• Sports & Interventional Pain Fellowship
– Orthopedic & Spine Specialists of PA

• PM&R Residency
– Kessler Institute / Rutgers University (formerly UMDNJ)

• Osteopathic Internship
– Plainview Hospital

• Osteopathic Medical School
– Midwestern U – CCOM



Outline

• “Pain Generators”
• Current Interventional Spine Treatments

– AKA what insurance covers

• Philosophy
• Regenerative/Orthobiologic Spine Tx
• Paradigm shift







Neck & Back Conditions

• The Young Athlete
– Discogenic pain <-> Disc 

Annular Tears (+/-
radiculitis)

– Spondylolysis / -listhesis
– Sacroiliac Joint Dysfunction
– Ligament Sprains and 

Laxity
– Trigger Points
– Whiplash & Facet pain
– Stingers & Burners
– Peripheral Nerve Injuries
– Rib contusion / Intercostal 

Neuralgia - Strain

• The Aging Athlete
– Degenerative Disc Disease
– Radiculitis & Piriformis 

Syndrome
– Facet & Sacroiliac Joint 

Arthropathy
– Stenosis
– Peripheral Mono- & Poly-

Neuropathies
• The Female Athlete

– Ligamentous Laxity
– SIJ, Pelvic Pain, and 

Coccydynia
– Diastasis Recti



Current standard 
interventional treatments

• Epidural steroid injections
• Facet steroid injections
• Lumbar Radiofrequency Ablation
• Sacroiliac joint steroid injections
• Percutaneous discectomy
• Spinal cord stimulation
• Kyphoplasty/vertebroplasty
• Sympathetic blocks
• Intrathecal pain pumps



Corticosteroids: The Good

• Decrease inflammation
– Limit capillary dilation and vascular 

permeability

• Dec accumulation of 
neutrophils/macrophages

• Inhibit release of destructive enzymes
• Smart business



ESI for discogenic back pain





ESI for radiculopathy

• 721 pts
• 2 mos

• 152 pts
• 1 yr





ESI for stenosis







Facet steroid injections



Corticosteroids: The Ugly

• Particulates
• Micro effects
• Macro systemic effects



Particulates



Corticosteroids
• Globally inhibit cell growth and production
• Widespread negative effect on healing
• Stabilize lysosomes

– Decreased phagocytosis by PMNs/macrophages

• Inhibit epithelial regeneration
• Direct inhibitor effect on fibroblast genome
• Decreased collagen deposition/maturation

» Broughton 2006



Corticosteroids

• Systemic side effects
– Post-procedure flare (2-25%)
– Infection (rare)
– Adrenal suppression

• Jacobs et al 1983 -> central effect via CSF

– Cartilage damage
– Increased serum glucose

Adapted from  Andre Panagos MD at AAPMR 2014



Corticosteroid

• Moon et al 2014
– Serum cortisol levels effected for 21 days
– Epidural worse           - Diabetic worse



Corticosteroids in Joints

• Steinberg et al 1962
– Charcot-like arthropathy post IA hydrocortisone

• Shapiro et al 2007
– Rabbit cartilage
– Saline vs. Corticosteroid vs. NSAID
– Infarcted cartilage & fragmentation



Corticosteroid

Various studies: rise for up to 2 days or up to 2 weeks in susceptible patients

Kenalog 20mg better than 40mg for diabetics without difference in pain effect



Current Standard 
Non-Steroid Interventions

• Radiofrequency ablation



Facet Medial Branch RFA







Facet Capsule RFA



Philosophy
• Hippocratic Oath

– Primum non nocere – First, do no harm.

• Osteopathic Medicine
– The body is a unit
– Structure and Function are interrelated
– The body possesses self-regulatory & self-healing mechanisms
– Rational treatment is based on applying these principles

• Physiatric Medicine
– Restore maximum function by addressing the whole person with non-surgical treatments

• Interventional Pain Management
– Decrease pain with minimally invasive procedures to allow for optimal functioning

• Regenerative Medicine
– Restore function to damaged tissues and organs by boosting the body’s natural ability to heal 

itself



Regenerative 101

• Prolotherapy
• Allogenic Biologics

– Amniotic products – NOT stem cells

• Autologous Biologics
– PRP
– PL
– Stem Cells



Prolotherapy



Prolotherapy

• Prolotherapy = Proliferative Therapy
– Coined by George Hackett MD

• Trained Hemwall & published in 1956

– Irritant into joint, ligament, tendon insertion
– Trigger healing cascade 

• Repair connective tissue



Prolotherapy

• Hyperosmolar Dextrose
• Sodium Morrhuate

– Salt of morrhuic acid which is more 
inflammatory than dextrose

• Phenol
– Carbolic acid – caustic

• Ozone
– Inflammatory, free radicals



Dextrose

• Stimulation of healing cascade
– Hyperosmolar dextrose > 10%

• Hypertonic -> Osmosis -> Cell Rupture
• Temporary inflammation GF elevation

• Murphy et al. 1999
• 20 min exposure to 0.45% glucose

• Needling effect
• Neuromodulation (not prolo)

http://www.drreeves.com



Dextrose prolotherapy



Facetogenic Pain



NOT PROLO

• “Neural prolotherapy” or “Perineural
Subcutaneous Injection” 
– Hilton’s Law 

• Cutaneous sensory nerves over a joint also supply the 
joint/ligaments/tendons themselves.

• Dextrose Hydrodissection or “Perineural
Deep Injection”, and “Sweet Caudals”
– Mechanical dissection from fascial layers



Platelet products

• PRP
• PL



Platelet Rich Plasma

• Concentrated platelets
• First to arrive at injury -> healing cascade
• Alpha Granules -> secrete growth factors
• Dense Granules

– Serotonin, ADP, Histamine, Calcium

• “Pro-inflammatory” & “Anti-inflammatory”



PRP

• Alpha Granules
– Platelet Derived Growth Factor (PDGF)
– Transforming Growth Factor (TGF)
– Epidermal Growth Factor (EGF)
– Vascular Endothelial Growth Factor (VEGF)
– Connective Tissue Growth Factor (CTGF)



Am J Sports Med. 2015 Feb 25. pii: 0363546515570463. [Epub ahead of print]



PRP Differences

• Most PRP is prepared by 
bedside centrifuge using kits
– Different set concentrations, etc.

• PRP can be processed 
manually to produce different 
results
– RBCs are removed
– Keep or remove WBCs
– Customize concentration based 

on patient/treatment



What can PRP treat?
• Facet Joints

– Repair? Chondrogenesis?
– Micro-environment
– Pro- vs. Anti-inflammatory

• Paraspinal muscles

• Intra-discal: Greg Lutz MD - HSS

• Ligamentum Flavum hypertrophy (kinking)

• Ligaments



Am J Sports Med. 2015 Mar 26. pii: 0363546515575023. (knee – no facet lit)



Paraspinal muscles

104 pts with maximal improvement in 12-18 months



Disc degeneration

• Cellular
– Irreversible loss of IVD cells
– Poor repair capacity

• Molecular
– Extracellular Matrix

• Decreased production, increased degradation

• Pain
– Pro-inflammatory & trophic cytokines



Molecular level

• Dehydration & Loss of disc height
– Pro-inflammatory cytokines

• IL-1β, IL-6, TNF-α, prostaglandin E2

– Matrix degradation enzymes
• MMP’s, ADAMTS’s

– Collagen Type II to Type I

• Annular tears ÅÆdisc protrusions & extrusions
• Discogenic pain ÅÆ chemical/mass radiculitis



Intradiscal PRP
• As presented at TOBI 2014, 2015
• Greg Lutz – HSS

– Prospective Double-Blind RCT
• Refractory axial LBP >6 mos
• IVD height maintained at least 50%
• Disc protrusion <5mm on MRI or CT
• Concordant pain on Discography
• Grade 3-4 annular tear on discography



HSS Intradiscal PRP

• Outcomes
– Pain Numeric Rating Scale (NRS)
– Modified NASS Outcome Questionnaire
– Functional Rating Index (FRI)
– SF-36 (physical functioning and pain sections)

• Follow-up at 1 wk, 4 wks, 8 wks, 6 mo, 1 yr



HSS Intradiscal PRP

• Significant improvement at 8 weeks & 1 year
• No significant change in control
• 58% success in PRP group vs. 13% in controls
• No complications





Platelet Lysate

• Manual processing techniques can 
lyse platelets and release Alpha 
Granule growth factors from 
platelet membranes

• PL Immediate vs. PRP sustained 
release

• Net anti-inflammatory effect
• Neuromodulatory?



Platelet Lysate Epidural

• Regenexx patient registry outcome data 
demonstrates that PL-Disc when compared 
to Steroid injection 

• 392% more effective at 3 months
• 1,500% more effective at 6 months 



This is registry data, which is not the same as a controlled trial. This means it 
was collected as patients were treated.

Details: n=60 for patients responding after PL procedure at 3 months and n=48 at 6 
months. N=24 at 3 months for steroid epidural patients and n=19 at 6 months. 





Stem Cells

• Adult – not embryonic
• Autologous
• Undifferentiated cell in reserve 

until replacement or repair is 
needed



http://learn.genetics.utah.edu/content/stemcells/quickref/



Types of Adult Stem Cells

• Endothelial progenitor cells (CD146/MCAM/MUC18/S-endo-1, CD34, CD133/prominin, Tie-2, 
Flk1/KD/VEGFR2)

• Hematopoietic stem cells (CD34, CD117/c-Kit, Sca1)

• Mesenchymal stem cells (CD146/MCAM/MUC18/S-endo-1, STRO-1, Thy-1, CD106, CD105, 
C166)

• VSEL (Very Small Embryonic Like): (Sca 1, CD45)

• Neural stem cells (CD133/prominin, nestin, NCAM)

• Mammary stem cells (CD24, CD29, Sca1),

• Intestinal stem cells (NCAM, CD34, Thy-1, CD117/c-Kit, Flt-3). 



Chemoattraction Migration

ProliferationDifferentiation



http://www.discoverymedicine.com/Tracey-L-Bonfield/2010/04/15/adult-mesenchymal-stem-cells-an-innovative-therapeutic-for-lung-diseases/



Medicinal Signaling Cells



MSC sources
• Bone Marrow Aspirate

– Same Day: Regulated by state practice of medicine
– Cultured: Regulated by FDA and needs drug approval

• Adipose Tissue
– Whole or MicronizedAdipose Graft: 

• Regulated by state practice of medicine
– Stromal Vascular Fraction: 

• Chemically digested to release stem cells  
• Regulated by FDA and needs drug approval

• Amniotic fluid products are NOT stem cells



BMAC vs AD





MSCs

• Severe Facet Degeneration (no lit)

• Sacroiliac joint (no lit)

• Intra-discal (lit)





Before

Before

Before

After

After

After



Paradigm shift

• Remove barriers
• Treat the whole picture



Barriers to healing

Systemic Obstacles
• Diabetes
• Hypothyroidism
• Age
• Tissue Perfusion
• Nutrition
• Smoking
• DYSFUNCTION
• PAIN
• NSAIDs
• STEROIDS



Putting it together

• Don’t just treat the “pain generator”
• Multi-factorial condition needs multi-factorial treatment



Conclusions

• Epidural steroid = short term benefit 
– But only for:

• Radiculopathy due to disc herniations
• Possibly axial back pain due to disc herniations

• Stenosis: Lidocaine alone = epidural steroid!

• Facet Medial Branch Denervation NOT 
recommended for young and active old pts



Conclusions

• Regenerative treatments provide a safe and 
effective alternative

• Paradigm shift to treating the whole picture, 
not just the “pain generator”

• … But more research is needed
… So please Track Your Outcomes!



questions?
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