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Overview of LBP Research Trials and Treatment Options
• Sponsored Research:
• Biorestorative: Intradiscal stem cell study – autologous BRTX-100 and platelet lysate

• Mesoblast intradiscal stem cell study - rexlemestrocel-L+HA

• ReGelTec: HYDRAFIL-D – intradiscal injectable polymer

• Payer/sponsor hybrid

• Saluda Spinal Cord Stimulation Clinical Trial: 
• ECAP controlled-closed-loop SCS trial for trunk and extremity pain

• Cash or Medicare/commercial payer:

• Vivex Biologics; VIA Disc – injectable nucleus pulposus particulate

• Intracept; BVN RFA – basivertebral nerve radiofrequency ablation

• Platelet Rich Plasma – PRP

• Comprehensive conservative care; interventional care; surgical options
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Discovertebral Complex: Innervation

Disc: outer  1/3 

annulus

•Sinuvertebral nerve

•Grey rami

•Sympathetic plexus

•Neo-innervation

Courtesy Aaron Calodney, MD and 
Spine Intervention Society



Anatomy of Innervation of Endplates



Vergroesen, et.al (2015) proposed that there is a dynamic interplay between the biomechanics, cell function, 
and extracellular matrix within discs. Pathology of one component may lead to breakdown or dysfunction of others 
and biological or mechanical augmentation may improve the state of other components.





The degenerative process leads to changes in cell gene expression, a breakdown of the nucleus matrix, increased 
shear forces and other mechanical malfunction, and ingrowth and sensitization of nerve fibers. This often leads to a 
painful condition. Research into the effects of injection of cells, growth factors, structural supports (e.g. polymer 
injection), and other strategies is ongoing. 





High Intensity Zone (HIZ):
Strongly predicts a painful disc

Pooled  data: + LR ≈ 4 If prevalence of  IDD is 

46%, LR of 4 provides 73% confidence of a 

painful disc at provocation discography 

Courtesy IPSIS



Modic Changes

THE PROBLEM

Aging and Trauma

Increased
Loading

of Endplates

Endplate 
Microfractures

Inflammatory 
Response

Chronic Low Back Pain

● Identifiable in routine MRI

● Represent inflammatory response to 

endplate fracture

● Changes in T1 and T2 views

● MC are highly specific for CLBP1

● LBP patients with MC report a greater 

frequency and duration of LBP episodes2-5

● LBP severity correlates with MC lesion 

size6



Endplate Inflammatory Change
Modic Classification

Modic I Modic II Modic III 



End Plate Inflammatory Change

•Modic Changes: endplate signal change

•Modic I: Vascularized granulation tissue

•Modic II: Fatty infiltration

•Modic III: Sclerotic change

• Modic I > II represent an inflammatory state:  increased levels 
of TNF α reactive cells,  & cellular products.

Courtesy Aaron Calodney, MD



Clinical Diagnosis of  Lumbar Discogenic Pain
▪Painful with increased intradiscal pressure

▪Sitting

▪Bend/lift

▪Valsalva

▪Midline disc may hurt with extension

▪May include instability symptoms of  catch/shift/crepitus, pain with 
arising from flexion and transitional movements



Differentiating Axial LBP Source

Structure Image History (P=pain) Exam

Disc MRI: HIZ, Modic 

Changes

P arising from sit, 

midline; P w bend, 

lift, Valsalva

Centralization (McKenzie), 

flexion

LZJ (facet 

joint)

DDD/DJD common 

(not predictive)

P standing, better 

walking, sitting; age 

> 52

P w combined extension / 

rotation (absent = negative 

predictor)

SIJ Not predictive or 

sensitive/specific but 

rule out fracture, 

stress response, 

tumor, inflammation

P arising from sit, P 

unilateral at or 

below PSIS

Fortin finger (pt. points to SIJ 

as P location; Gillet test; 3 of 5 

positive: pelvic distraction, 

compression, FABER, thigh 

thrust, Gaenslen’s (or sacral 

spring test)



Mesoblast exclusion of SIJ pain
Replace FABER with sacral thrust



Research Trials – Intradiscal Therapies 
(Injectables)

• BioRestorative – BRTX-100 (autologous stem cells and PRP lysate)
• A Single Dose of BRTX 100 for Patients With Chronic Lumbar Disc 

Disease (cLDD) (https://clinicaltrials.gov/study/NCT04042844)

• Mesoblast – Rexlemestrocel-L (donor mesenchymal precursor 
cells and hyaluronic acid)
• Study Details | Efficacy and Safety of Rexlemestrocel-L Combined With 

HA* in Participants With Moderate to Severe Chronic Low Back Pain | 
ClinicalTrials.gov  (https://clinicaltrials.gov/study/NCT06325566)

• ReGelTec – HYDRAFIL-D (structural polymer)
• HYDRAFIL-D: HYDRogel Augmentation for Intervertebral Lumbar Discs | 

ClinicalTrials.gov  (https://clinicaltrials.gov/study/NCT0601155)
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BioRestorative Therapies
• A Phase 2, Double-Blind, Saline-Controlled, Randomized Study to Evaluate the Safety and 

Preliminary Efficacy of a Single Dose Intradiscal Injection of BRTX-100 for Patients with 
Chronic Lumbar Disc Disease (cLDD). (Injection of Stem Cells into Painful Lumbar Discs)

•

• Sponsored by BioRestorative Therapies, Inc. 
•

• Principal Investigator: J. Scott Bainbridge, MD, Enrollment June 2022- Present. 
• Contact: Josephine Steinbrecher, Research Administrator, DBPS Research, LLC
• 303-327-5511; ext. 319; josephine@denverpaininstitute.com
•

• Link to Stem Cell Injection for Low Back Pain Study Site
•

• https://clinicaltrials.gov/study/NCT04042844
•

• Stem Cell Injections Into Painful Lumbar Discs Study Information .pdf

mailto:josephine@denverpaininstitute.com
https://denverbackpainspecialists.com/research-studies/biorestorative-disc-injection-of-brtx-100-to-treat-chronic-low-back-pain/
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https://denverbackpainspecialists.com/wp-content/uploads/CLDD-001-Patient-Flyer-1-V.4-21MAR2024.pdf
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Mesoblast Clinical Trial



Mesoblast
• Phase 3 study to treat lumbar degenerative disc disease (DDD). The study is looking 

to evaluate the efficacy of donor stem cells plus hyaluronic acid (HA) injected into 
painful lumbar discs. 

•

• The primary purpose of this study is to evaluate the efficacy of rexlemestrocel-L+HA 
compared to control in reducing low back pain at 12 months post-treatment and 
safety of a single injection of rexlemestrocel-L+HA injected into a lumbar 
intervertebral disc compared to control through 12 months post-treatment.

•

• Principal Investigator- Gary Ghiselli, MD 
• Sub-Investigators- J. Scott Bainbridge, MD (injectionist), Drew Trainor, DO, Susan 

Estes, NP-C, and Michelle Hogue, FNP-BC 
• Contact: Josephine Steinbrecher, Research Administrator, DBPS Research, LLC
• 303-327-5511; ext. 319; josephine@denverpaininstitute.com
•

• Study Details | Efficacy and Safety of Rexlemestrocel-L Combined With HA* in 
Participants With Moderate to Severe Chronic Low Back Pain | ClinicalTrials.gov 

•

• Mesoblast Low Back Pain Research Brochure PDF

mailto:josephine@denverpaininstitute.com
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ReGelTec / HYDRAFIL-D
• This pivotal study is designed to evaluate the safety and effectiveness of the 

ReGelTec HYDRAFIL System in subjects with axial chronic low back pain 
(CLBP) due to degenerative disc disease (DDD) who continue to have severe 
back pain and dysfunction after at least six (6) months of conservative care. 

•

• Principal Investigator- J. Scott Bainbridge, MD 
• Sub-Investigators- Drew Trainor, DO, Susan Estes, NP-C, and Michelle Hogue, 

FNP-BC 
• Contact: Josephine Steinbrecher, Research Administrator, DBPS Research, 

LLC
• 303-327-5511; ext. 319; josephine@denverpaininstitute.com
•

•

• Study Details | HYDRAFIL-D: HYDRogel Augmentation for Intervertebral 
Lumbar Discs | ClinicalTrials.gov

•

• ReGelTec HYDRAFIL-D Research Study for Low Back Pain Brochure PDF
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Clinical Research Trials at DBPS Research /
The Denver Spine & Pain Institute for the
treatment of lumbar degenerative disc 
disease with LBP

Contact Josephine at 303-327-5511, ext. 19
Josephine@denverpaininstitute.com





Commercial and Cash Pay Options
(Treatment of LBP Due to DDD)

• Basivertebral Nerve Ablation (Intracept)

• Via Disc (intradiscal injection of particulate nucleus pulposus)

• PRP – platelet rich plasma (with A2M and other plasma proteins)



Basivertebral Nerve Ablation – Treatment of 
Vertebrogenic / Endplate Pain



Basivertebral Nerve Ablation 
Summary



Summary of Evidence Strength – BVN RFA (Intracept)

• Multiple Level 1 RCTs (SMART and INTRACEPT) demonstrate 
statistically significant and clinically meaningful improvements in 
disability (ODI) and pain (VAS) versus sham or standard care.
• Durability of benefit shown up to 5–6 years with sustained 
functional improvement, decreased opioid dependence, and 
reduced need for injections or surgery.
• ODI improvements consistently exceed MCID (≥ 10 points), 
confirming real-world functional recovery.
• Safety profile: No serious device- or procedure-related adverse 
events reported through long-term follow-up.



ViaDisc NP – 
Injected Donor Nucleus Pulposus

• Vivex Biologics, Inc. (Vivex.com) (https://viadiscnp.com)
• Supplemental Nucleus Pulposus Allograft in Patients with Lumbar 

Discogenic Pain: Evaluation of Clinical Outcomes and Quality of Life in 
Medicare Beneficiaries (6 months)

• Azeem et al. 2025
• Age65+; n=21; 82% with significant reduction in pain, 65% reached 3/10 

or less; 68% with significant improvement in function
• Durability of Supplemental Nucleus Pulposus Allograft in Patients with 

Lumbar Discogenic Pain (24 months)
• Costandi et al. 2025
• Mean age 44; n=28; 64% with significant reduction in pain; 73% with 

significant improvement in function

http://vivex.com/
https://viadiscnp.com/


PRP and Plasma Protein Concentrate (A2M, etc.)
Intradiscal Injection

• There have been recent advancements in our knowledge of the 
regenerative/anabolic and anti-inflammatory effects of PRP and 
key plasma proteins and how to optimally concentrate them

• Lumbar Intradiskal Platelet-Rich Plasma (PRP) Injections: A 
Prospective, Double-Blind, Randomized Controlled Study
• Tuakli-Wosornu et al. 2016
• N=47 (29 treatment, 18 control); 8 weeks; Significant drop in pain and 

improvement in function over control; 56% treatment and 18% control 
satisfied with outcome at 8 weeks



Contact The Denver Spine & Pain 
Institute for Consultation, Treatment 

or Research Information

303-327-5511; fax 303-327-5512; DenverPainInstitute.com
Research Administrator: Josephine

303-327-5511, x319
Josephine@DenverPainInstitute.com
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