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Vertebral Endplate Pain
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Endplates are vulnerable to large forces

ØDamage/defects -> leakage of 
proinflammatory factors from the nucleus 
pulposus 

ØChemical sensitization
ØIncreased nerve fiber density
ØNociceptor proliferation at 

basivertebral nerve termini
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Patients with Chronic LBP:

• Basivertebral nerve termini: 
Immunoreactive to substance P 
at levels with Modic 1 or 2 
changes

• Increase in CGRP
containing sensory nerves 
compared with normal levels. 
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• N=22: undergoing 2 level fusion
• Modic changes at one level and one without 

(control)
• Gene expression profiles of the marrow and disc 

assessed by comparing disc/bone marrow features 
at levels with Modic relative to those without. 



• Pro-osteoclastic changes in 
MC2 levels, an inflammatory
dysmyelopoiesis with 
fibrogenic changes in MC1 
and MC2 marrow

• Upregulation of neurotrophic 
receptors in MC1 and MC2 
bone marrow and discs.





Clinical Phenotype of Vertebrogenic Pain?

• How do we recognize patients with Vertebrogenic pain?

• How do we best select patients for the BVNA procedure?









Included Based on Presumed Vertebral Endplate Pain

• Lacked significant stenosis and/or radicular pathology

• Lacked significant spinal instability

• Lacked scoliosis

• Lacked high depression scores

• Lacked morbid obesity



• Grid created in Adobe Illustrator

• Overlaid on patient-completed body 
diagram

• Blinded research assistant: 
Ø Location of patient markings 

translated to binary “1 or 0” 
within each grid box



• Binary “1 or 0” within each grid box 
summed across all study participants 
who underwent BVN to create a 
“heat map”



Also coded for regions of clinical interest
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Stepwise Logistic 
Regression Model

AUC (Area under the receiver-operating characteristics (ROC) curve)
0.5 = no discrimination between treatment success/failure in the model
0.5 - 0.7 = some predictive ability
0.7 - 0.8 = acceptable predictive ability
0.8 - 0.9 = excellent predictive ability
>0.9 = outstanding predictive ability



Results – Demographic 
and Historical Factors









Border of “acceptable”



Results – Pain Location 
and Exacerbating 

Activities









“Some predictive ability”



Pain Location Heat Maps



Participants with Improvement in ODI of ≥15 
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Participants with Improvement in NRS of ≥50% 
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Participants with Improvement in NRS of ≥50% 



Results – MRI 
Characteristics























“Some predictive ability”



1. Chronic axial LBP

2. Mid-line predominant, possible gluteal referral

3. Worse with activity, not worse with lumbar extension

4. Type 1 or 2 Modic Changes
• DDD grade and Endplate defect characteristics may not be related

Clinical Phenotype



Treatment



1. Intradiscal injectables?

2. Basivertebral Nerve Radiofrequency

3. Neuromodulation?

4. Fusion surgery?

Treatment



Basivertebral Nerve Radiofrequency Ablation











































The Basics



The Basics • BVN RFA vs. Conventional medical management (PT, medications, 
injections, etc.)

• 20-sites, n=104

• Interim analysis when 60% of participants reached 3-month follow-up

• Data Management Committee decision to stop enrollment

• -> statistical superiority for all PROs favoring BVN RFA.



The Basics5 year outcomes

Opioids: 60% reduction in opioid use at 5 years
Injections: 93% reduction in injection use for LBP at 5 years
Post Ablation Procedures: 8% of patients progressed to a fusion (5/8 at a single 
study site)



The Basics



Participants with Improvement in NRS of >50%
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Participants with Improvement in ODI of ≥15 



Participants with Improvement in ODI of ≥15 



Candidates: refractory axial Low Back Pain without evidence of nerve root 
impingement

Outcomes: NRS, ODI, Opioid use
- 3 and 12 months

Complications data (immediate, short-term, long-term)

University of Utah: The Intercept Global Registry 
Pilot Study



Subject ID
Baseline 

ODI
3 Mo 
ODI

Change 
in ODI

% 
Change

Baseline 
NRS

3 Mo 
NRS

Change in 
NRS

% 
Change

Treatment 
Location

Baseline 
Opioid 

Use

3 Mo 
Opioid 

Use Complications

001-0001 24 32 -8 -33% 7 7 0 0% L5, S1 Yes Yes

Procedure aborted 
due to pedicle 
access challenge

001-0002 40 34 6 15% 8 7 1 13% L5, S1 No No none
001-0003 34 18 16 47% 6 3 3 50% L5, S1 No No none
001-0004 54 22 32 59% 7 3 4 57% L5, S1 Yes Yes none
001-0005 54 69 -15 -28% 9 10 -1 -11% L3, L4 Yes Yes none
001-0006 76 56 20 26% 6 4 2 33% L3, L4, L5 Yes No none

001-0007 28 6 22 79% 7 2 5 71%
L3, L4, L5, 
S1 No No none

001-0008 30 4 26 87% 5 0 5 100% L5, S1 No No none

001-0009 18 20 -2 -11% 7 8 -1 -14%
L3, L4, L5, 
S1 Yes No none

001-0010 49 33 16 33% 10 5 5 50% L5, S1 Yes No none

• 5/10 patients with >50% pain improvement and >30% ODI improvement

• 7/10 patient with >50% pain improvement and >30% ODI improvement OR Opioid Cessation



https://clinicaltrials.gov/ct2/show/NCT04449835

The Intercept Global Registry 

https://clinicaltrials.gov/ct2/show/NCT04449835


Candidates: refractory axial low back pain without evidence of nerve root 
impingement, Type 1 or Type 2 Modic Changes

Outcomes: NRS, ODI, PROMIS-29, EQ-5D, Opioid and non-opioid analgesic 
use, additional healthcare utilization

- 1, 3, 12 months, 2 and 5 year data

Complications data (immediate, short-term, long-term)

The Intercept Global Registry 



• Selection in patients with additional spinal pathology? i.e stable spondy, 
mild to moderate scoliosis, adjacent fusion level, mixed pain

• Interventional selection methods? i.e. discography, discoblock, other?

• Novel imaging biomarker(s)?

Future Directions
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