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Higher opioid use increased risk of explant
Opioid use not correlated with pain outcomes
Pain Catastrophizing not associated with pain outcome

Some prediction value with pain relief in trial, location of pain, and previous surgeries, only
58% accuracy for >50% pain relief

Negative correlation with <50% PR in trial, and substance abuse, positive with allodynia and
hyperalgesia

Smoking associated with worse outcomes

No predictive factors

Baseline ODI correlated with back pain outcome, and sex and pain duration were predictive of
leg pain responders

Non-responders had higher levals of kinesiophobia, high self-perceived disability, greater pain
intensity, and clinically relevant pain catastrophizing at baseline compared to the responders



Strong negative correlation with <50% PR in trial, and substance ahuse,
positive with allodynia and hyperalgesia

Kayode A. Williams, et al, A Multi-
Center Analysis Evaluating Factors
Associated with Spinal Cord
Stimulation Outcome in Chronic Pain
Patients, Pain Medicine, Volume 12,
Issue 8, August 2011, Pages 1142—-
1153,

Clinical Trial > Pain Med. 2011 Aug;12(8):1142-53. doi: 10.1111/1.1526-4637.2011.01184.x.

Epub 2011 Jul 12.

A multi-center analysis evaluating factors associated
with spinal cord stimulation outcome in chronic pain
patients

Kayode A Williams ', Marlis Gonzalez Fernandez, Sayeh Hamzehzadeh, Indy Wilkinson,
Michael A Erdek, Anthony Plunkett, Scott Griffith, Matthew Crooks, Thomas Larkin, Steven P Cohen
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Abstract

Background: In addition to its conventional use as a treatment for refractory neuropathic extremity
pain, spinal cord stimulation (SCS) has recently emerged as a possible treatment for visceral and
arthritic pain. But concurrent with the expansion of possible conditions amenable to SCS, other
studies have questioned the long-term efficacy of SCS for traditional indications. These disparate
findings argue strongly for the refinement of selection criteria. The purpose of this study is to identify
corrzlates of outcome for SCS.

Methods: Data were retrospectively collected on 244 patients who underwent a SCS trial at two
academic medical centers. Success was predefined as =50% pain relief sustained for 26 months.
Variables analyzed for their association with outcome included demographics, location of pain,
diagnosis, presence of coexisting diseases, pain descriptors, opioid and adjuvant medication use,
duration and pain relief during trial, and complications.

Results: The presence of allodynia and/or h

yperalgesia correlated with both a positive SCS trial (P =
0.01) and long-term implantation outcome (P = 0.05). History of substance abuse was associated with
a negative permanent SCS outcome (P = 0.05) but bore no relaticnship to trial results. The variable
most strongly associated with an SCS outcome was experiencing <50% pain relief during the trial

which strongly presaged a negative result (P < 0.001).

Conclusions: Although weak associations with outcome were noted for several clinical variables, none

ilez-Fermandez+Mécauthor_id=21749536 rial and permanent implantation results. The strongest predictor of a



Multivariable meta-regression
analysis showed no predictive
patient or techinology factors

Taylor RS, Desai MJ, Rigoard P, Taylor RJ.
Predictors of pain relief following spinal
cord stimulation in chronic back and leg
pain and failed back surgery syndrome:
a systematic review and meta-

regression analysis. Pain Pract.
2014;14(6):4835-505

Predictors of pain relief following spinal cord
stimulation in chronic back and leg pain and failed
back surgery syndrome: a systernatic review and
meta-regression analysis

Rod S Taylor 1, Mehul J Desai, Philippe Rigoard, Rebecca J Taylor
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Abstract

We sought to assess the extent to which pain relief in chronic back and leg pain (CBLP) following
spinal cord stimulation (SCS) is influenced by patient-related factors, including pain location, and
technology factors. A number of electronic databases were searched with citation searching of
included papers and recent systematic reviews. All study designs were included. The primary outcome
was pain relief following SCS, we also sought pain score (pre- and post-5CS). Multiple predictive
actors were examined: location of pain, history of back surgery, initial level of pain, litigation/worker's
compensation, age, gender, duration of pain, duration of follow-up, publication year, continent of
data collection, study design, quality score, method of SCS lead implant, and type of SCS lead.
Between-study association in predictive factors and pain relief were assessed by meta-regression.
Seventy-four studies (N = 3,025 patients with CBLP) met the inclusion criteria; 63 reported data to
allow inclusion in a quantitative analysis. Evidence of substantial statistical heterogeneity (P < 0.0001)
in level of pain relief following SCS was noted. The mean leve! of pain relief across studies was 58%
(95% Cl: 53% to 64%, random effects) at an average follow-up of 24 months. Multivariable meta-
regression analysis showed no predictive patient or technology factors. SCS was effective in reducing
pain irrespective of the location of CBLP. This review supports SCS as an effective pain relieving
treatment for CBLP with predominant leg pain with or without a prior history of back surgery.
Randomized controlled trials need to confirm the effectiveness and cost-effectiveness of SCS in the
CLBP population with predominant low back pain.

Keywords: back pain; meta-regression analysis; outcomes; predictive factors; spinal cord stimulation;
systematic review



Lower baseline ODI correlated with back pain outcome, and sex and
shorter pain duration were predictive of leg pain responders

Bastiaens, F., et al. (2024). "Factors
Predicting Clinically Relevant Pain Relief After
Spinal Cord Stimulation for Patients With
Chronic Low Back and/or Leg Pain: A
Systematic Review With Meta-Analysis and
Meta-Regression." Neuromodulation 27(1):
70-82. Authors inciude two previous

WIP Presicents, Peter Staats and Kris Vissers

Review > Neuromodulation. 2024 Jan;27(1):70-82. doi: 10.107&/j.neurom.2023.10.188.

Factors Predicting Clinically Relevant Pain Relief
After Spinal Cord Stimulation for Patients With
Chronic Low Back and/ox Leg Pain: A Systematic
Review With Meta-Analysis and Meta-Regression
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Free article

Absiract

Rationale: To optimize results with spinal cord stimulation (SCS) for chronic low back pain (CLBP)
and/or leg pain, including persistent spinal pain syndrome (PSPS), caraful patiznt selection based on
proved predictive factors is essential. Unfortunately, the necessary selection process required to
optimize outcomes of SCS remains challenging.

Objective: This review aimed to evaluate predictive factors of clinically relevant pain relief after SCS
for patients with CLBP and/or radicular leg pain, including PSPS.

Materials and methods: In August 2023, PubMed, Cinah!, Cochrane, and EMBASE were searched to
identify studies published between January 2010 and August 2023. Studies reporting the percentage
of patients with =50% pain relief after SCS in patients with CLBP and leg pain, including PSPS at 12 or
24 months, were included. Meta-analysis was conducted to pool results for back, leg, and general
pain relief. Predictive factors for pain relief after 12 months were examined using univariable and
multivariable meta-regression

Results: A total of 27 studies (2220 patients) were included for further analysis. The mean percentages
of patients with substantial pain relief were 68% for leg pain, 63% for back pain, and 73% for general
pain at 12 months follow-up, and 63% for leg pain, 59% for back pain, and 71% for general pain at 24



Systematic review of 40 studies to identity
patient-ievel predictors of outcome

* no strong evidence of
association between
studied patient-levei factors
and treatment outcomes

Pain characteristics
Demographics

Clinical and functional measures
Psychosacial factors

Other health-related predictors

Systematic Review to Identify Patient-Level
Predictors of Treatment Response to Spinal Cord
Stimulation for Neuropathic Pain for Studies
Published From 2012 to 2024

Anu Kansal 1, Sue Copley 2, Rui V Duarte 2, Fiona C Warren 4, Rod S Taylor °, Sam Eldabe 2
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PMID: 40448993 DOI: 10.1016/j.neurom.2025.04.004
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Abstract

Objective: Chronic neuropathic pain is challenging to manage, but one recommended treatment is
spinal cord stimulation (SCS), which may provide pain relief and improvements in physical function
and health-related quality of life. Almost half of the patients do not ocbtain long-term relief, and
selection of appropriate patients can be problematic. The objective of this study was to undertake a
systematic review of the contemporary evidence base for patient-level predictors for the outcomes
from all types of SCS.



Some machine learning models identified predictive value of pain
relief in trial, location of pain, and previous surgeries,

58% accuracy for >50% pain relief
71% accuracy tor >30% pain reilief

Goudman L, Van Buyten J-P, De Smedt A,
Smet |, Devos M, Jerjir A, Moens M.
Predicting the Response of High Frequency
Spinal Cord Stimulation in Patients with Failed
Back Surgery Syndrome: A Retrospective
Study with Machine Learning Techniques.
Journal of Clinical iviedicine. 2020;
9(12):4131.

Predicting the Response of High Frequency Spinal
Cord Stimulation in Patients with Failed Back
Surgery Syndrome: A Retrospective Study with
Machine Learning Techniques
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Abstract

Despite the proven clinical value of spinal cord stimulation (SCS) for patients with failed back surgery
syndrome (FBSS), factors related to a successful SCS outcome are not yet clearly understood. This

tudy aimed to predict responders for high frequency SCS at 10 kHz (HF-10). Data before
implantation and the last available data was extracted for 119 FBSS patients treated with HF-10 SCS.
Correlations, logistic regression, linear discriminant analysis, classification and regression trees,
random forest, bagging, and boosting were applied. Based on feature selection, trial pain relief,
predominant pain location, and the number of previous surgeries were relevant factors for predicting
pain relief. To predict responders with 50% pain relief, 53.33% accuracy was obtained with boosting,
random forest and bagging. For predicting responders with 30% pain relief, 70.83% accuracy was
obtained using logistic regression, linear discriminant analysis, boosting, and classification trees. For
predicting pain medication decrease, accuracies above 80% were obtained using logistic regression
and linear discriminant analysis. Several machine learning techniques were able to predict responders
to HF-10 SCS with an acceptabls accuracy. However, none of the techniques revealed a high accuracy.
The inconsistent results regarding predictive factors in literature, combined with acceptable accuracy
of the currently obtained models, might suggest that routinely collected baseline parameters from
clinical practice are not sufficient to consistently predict the SCS response with a high accuracy in th
long-term.

Keywords: 10 kHz spinal cord stimulation; machine learning; pain; prediction; responders.
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Almost all proposed machine learning models
showed better predictive power than lead trial

outcomes.
* Ounajim et al, 2021

Journal of
Clinical Medicine

Article

Machine Learning Algorithms
Provide Greater Prediction of
Response to SCS Than Lead
Screening Trial: A Predictive Al
Based Multicenter Study

ine Ounajim, Maxime Billot, Lisa Goudman, Pierre-Yves Louis, Yousti Slaot lanuel Roulaud.

Special Issue
Advances in Neuromedulation for Pain Management



Machine learning combined with intracpo EEG
data predicts SCS response with 88% accurac

* A decision tree model with 12 o
spatio-spectral features predicted seientific reports
responders with 88% accuracy. Nature March 2025 ......

: : OPEN - : : :
(50% pain reduction at 3 months) Machine learning predicts spinal
cord stimulation surgery outcomes

e and reveals novel neural markers
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Baseline
preop NRS-worst
o

)
% ;Z?f Spinal cord stimulation (SCS) is a well-accepted therapy for refractory chironic pain. However,
E 2 ' o : o T 7 predicting responders remain a challenge due to a lack of objective pain biomarkers. The present
5 Baseline FP1-FP2 study applies machine learning to predict which patients will respond to SCS based on intraoperative
2 AlphalTheta Peak Power Ratio electroencephalogram (EEG) data and recognized outcome measures. The study included 20 chronic
z a pain patients who were undergoing SCS surgery. During intraoperative monitoring, EEG signals
3 o0 P —— were recorded under SCS OFF (baseline) and ON conditions, including tonic and high density (HD)
; o ¢ # Nonresponde stimulation. Once spectral EEG features were extracted during offline analysis, principal component
2 analysis (PCA) and a recursive feature elimination approach were used for feature selection. A subset
5 _ ¢ of EEG features, clinical characteristics of the patients and preoperative patient reported outcome
s =) '3 measures (PROMs) were used to build a predictive model. Responders and nonresponders were
< g 50 ° grouped based on 50% reduction in 3-month postoperative Numeric Rating Scale (NRS) scores. The
° two groups had no statistically significant differences with respect to demographics (including age,
10 e 9 diagnosis, and pain location) or PROMSs, except for the postoperative NRS (worst pain: p=0.028;
0700 O'M average pain: p <0.001) and Oswestry Disability Index scores (ODI, p=0.030). Alpha-theta peak power
nd 2 0 2 ; 6 » 8
Baseline C3-C4
"heta Peak Power Ratio
Comparison of alpha/theta peak power ratio between responders and nonresponders. (A) Topographical maps of alpha-theta peak power ratio in

responders and nonresponders during stimulation OFF (top-row), tonic (middle-row) and HD (bottom-row). Color bar indicating alpha-theta peak
power ratio in decibel (dB) scale. (B) Correlation analysis between alphajtheta peak power ratio in FP1-FP2 during baseline and preoperative Numeric
Rating Scale (NRS) worst pain scores. Blue circle: Responders. Red diamond: Nonresponders. (C) Correlation analysis between alphajtheta peak

power ratio in C3-C4 during baseline and preoperative Beck Depression Inventory (BDI) scores.



summary

* Some factors showed up in muitipie studies as being predictive of
positive outcomes:

More disability at baseline (OD!) was predictor of worse cutcome in two
studies

Positive temporary trial results, the better pain relief in trial the higher chance
of success with permanent implant

Pain quality associated with neuropathic pain — higher PainDETECT and higher
allodynia and hyperalgesia associated with better outcomes

Pain catastrophizing was associated with being a non-responder in one of two
studies

Machine learning algorithms improve predictive power
Intraop EEG characteristics greatly improved predictive power



Predictors of outcome with SCS —

Nonsurgical back pain

Novel analysis of predic

back pain patients only

tors in non-surgical
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Background: Nonsurgical refractory back pain (NSREF) is broadly defined as chronic refractory
back pain in nts who have not had previous spine surgery a'vd because they are deemed
inappropriate candidates for surgery, are reliant on conventional medical management (CMMI),
which often provides poor long-term ocutcomes. H requenc) al cord stimulation (10kHz
SCS) has demonstrated high rates of pain relief and improvements in functioning in patients with
NSRBP. However, despite the use of temporary trial stimu: select patients who will respond
to therapy, some patients fail to achieve long-term therapy resp with permanent implan
Prediction analysis founded on patients’ baseline characteristics may the appropriate selection
of patients for permanent implantatic

Objectives: To examine baseline patient characteristics 1o predict long-term pain and functional
responses to treatment with 10 kHz SCS for NSR3P.

Study Design: A rorospec analysis of base! patient characteristics as pradictors of
24-month pain and functional outcomas from = previous multicanter randomized controlled trial of
10 kHz SCS in patients with NSRBP

Patients: 7 ith chronic, neuropathic, axial, low k pain refractory to CMM
who had had no previou surgery, were deamed unsuitable candidates for it according to a
spine surgeon, were implanted v kHz SCS and continued with CMM for up to 24 months.

Methods: The basc ine charzcteristics of and 24-menth cutcomes in the 125 implanted patients
who participated in the NSREP randomized controlled trial (RCT) were induded in this analysis.
The baseline characteristics incduded demographics, basaling pain on the visual anzlog scale (VAS),
baseline function b on the Oswestry Disability Index (ODI), mental health accun:i rg to the
patient health guesticnnaire-9 (PHQ-9), neuropathic pain as measured by Pain| and each
patient’s tempaorary trial response. Patient response at 24 months was defined solute change
from the baseline on the VAS oD, patient was also classified as a pain responder
{achieving at least 3 50% decrease in VAS pain scora from the baseling) and a function responder

least a 10-point decrease in ODI or a 24-month score of no more than 20 points). Multivariate
prediction modals based on regression and ification and regression tres (CART) techniques
were developed using the response variables discussad above as the dependent variables and the
baseline characterisfics as the independent variables

Results: Different factors contributed to pain and functional outcomes. Patients presenting with
neuropathic pain (PainDETE ) and female gender had higher odds of being pain respondars
to 10 kHz SCS therapy than did males and those without neuropathic pain. Both higher age
and depression score (PHO-3) independently reduced the odds that a patient would be an OD!
responder. Years since diagnosis, the reason the patient was deemed unsuitable for spine surgery,
and pain etiology were not predictive of pain or functional outcomes.

Limitations: A retrospective sub-analysis of a single pragmatic randomized controlled tral.

www.painphysicianjournal.com



ow to optimize patient selection?

Study Objective: Can we use pre-implant patient characteristics to predict
24-month outcomes from this muiticenter NSRBP RCT?

RBP Patient Treatment Flow M‘o creening Algorithm
N\

Patient presents with moderate
to severe back pain w/wo leg

Pain Etiology

pain Years Since Diagnosis
I Infection ‘
Fracture Clinical Exam to rule out Age
G .
Tumor exclusions
Spinal Instability ) Best SCS

PainDetect Score :
Candidates

Confirm all conservative medical
management has been tried

v

: Consult with orthopedic or / %’\aseline ODI

Mental Health (PHQ-9)

L neuro-surgeon
T v / ain*Relief During Trial
Spine -
S — Surgical candidate? ="
Hreery Yes No Baseline Pain

\ "



Prediction Analysis Methods

* Can we predict pain relief and/or functional improvement?
»Pain Relief: point change in VAS between baseline and 24 months
» Functional Improvement: point change in ODI between baseline and 24 Month

* Multivariate regression used to determine baseline parameters that had significant
association with outcomes — related to magnitude of change

» Multivariate logistic regression to predict Responder = Yes or No

Analysis was based on 24{M outcomes for all 1
implanted patients

(original =€ crossover arm n =

Last observati sarpred forward used for




Which baseline characteristics were related to outcomes?

Cirst step: Univariate regression anzalysis — highlighted items indicated significant relationship

Baseline Characteristic VAS Changg et
P value P value
Sex (1l: Female, 0: Male) 0.014~* 0.24
Age 0.18 0.004~*
Nonsurgical candidate (l: not acceptable surgical candidate due
to pathology, 0: not surgical candidate due to comorbidities 0.57 0.99
or refusing surgery)
Obesity (l1: BMI 230 kg/m2, 0: BMI<30kg/m2) 0.52 0.77
PHQ-9 0.95 0.45
Years Since Diagnosis (1: 24 yrs, 0: 0-3 yrs) 0.39 0.28
Degenerative Disc Disease and/or Internal disc 0. a1 0.56
disruption/annular tear
Spondylosis and/or Lumbar facet-mediated pain (l:yes, 0:no) 0.44 0.38
Radiculopathy (l:yes, 0:no) 0.44 0.36
Mild/moderate spinal stenosis (l:yes, 0:no) 0.58 0.87
Spondylolisthesis (l:yes, 0:no) 0.79 0.90
Sacroiliac dysfunction (l:yes, 0:no) 0.45 0.98
Neuropathic Pain (1: PainDetect 219, 0: PainDetect <19) 0.048* 0.003*
Nociceptive Pain (1: PainDetect <12, 0: PainDetect >12) 0.15 0.17
Pain Detect Score 0.003%* 0.003*
Baseline ODI Score 0.52 0.021%*

Positively associated with
outcomes:

Female sex (Pain) \
Neuropathic Pai in

and ODI)
Higher Baseline ODI (ODI)
' pain relief at trial

» Negatively associated with

outcomes:
e Older Age (ODI)
* Higher PHQ-9 Score (ODi)




Predicting outcomes with
Machine learning applied to a
large PSR dataset



Patient Population

Product Surveillance Registry

6,504

721 patients included
with back and/or leg

Pa'cielrlfcs(,j ever Q?s_ : pain
t , tingtot
?ggr?strey S SRR e Enrolled between
) August 2012-Cctohei

2023



Methods

Three modeling frameworks were utilized.:

1. penalized logistic regression

 a form of linear regression where a penalty is imposed on the size of the coefficients
to avoid overfitting and manage multicollinearity

2. random forest

* a machine learning algorithm that combines the output of multiple decision trees (DT)
to reach a single result and to find the best split to subset the data

3. XGBoost

 creates decision trees in a sequential manner, weights are assigned o all the
Independent variables, which are then fed into the decision tree to predict results



Results

Table 1. Summary of Variables by Responder and NMon-Responder

Overall, 64% of
(463/721) patients
were responcers

50% of patients
(363/7221) had both
back and leg pain and
of those patients 74%
(274/363) were
responders

Variable Overall, N =721 Mon-Responder, M =258 Responder, N = 463  p-valug!
Age, Mezan (50) 61{13) 61{14; 62 (13) 0.6
BMI Mean (S0 30.51(6.1) 304 (6.1) 306 (6.1) 0.6
ED-50 Index Saseline, Mean 0.46 (0.25) 0.46 (0.24) 0.46 (0.25) =0.9
(S0)
ODI Index Baseline, Mean (SD) B0i14) B0 {14) B0{15) 07
Fain Baseline Score, Mean G.84 {2.08) H82(2158) T.40(1.80) =0.001
(50
Depression Status (Yes), n (%) 201 {28%) a9 (27%) 132 (29%) 0.7
Pain Location®, n (%) =0.001
Back 176 (24%) TO(27T%) 106 {23%)
Combined 363 (500 96 (37%) 267 (58%)
Leg 78 M%) 17 (6.6%) 61 (13%)
Reference 104 {14%) 75 (29%) 2% (6.3%)
Pain Type, n (%) 02
Mixed 394 {55%) 153 (59%) 241 (529%)
Meuropathic 314 (44%) 101 {39%) 213 (46%)
Mociceptive 13 (1.8%) 4 (1.6%) 9 (1.9%)
Gender, n (%) 04
Female 406 (56%) 139 (54%) 267 (58%)
Male 315 (44%) 115 {46%) 196 {42%)
Race, n (%) 0.8
COther 232 (32%) 85 (33%) 147 (32%)
White 450 (68%) 173 (67%) 316 (68%)
FPain Categary, 0 (%) 0.7
Complex Regional Pain 32 (4.4%) 12 {4.7%) 20 {4.3%)
Syndrome
Failed Back Pain 423 (59%) 156 {60%) 267 (58%)
Ciher 266 (37%) S0 (35%) 176 (38%)
Trial Status?, n (%) 07
Post Trial 301 (429 105 {41%) 196 {42%)
Pre Trial 420 {585%) 153 (58%) 267 (58%)
Medicafion Status* (Yes), n (%) 641 (89%) 223 (B6%) 418 (90%) 0.15

Responders had:

"Welch Two Sample t+test and Pearson's Chi-squared test were applied to numerical and categorical variables

respectively.

“Back has baseline back pain =5, leg has bascline leg pain = 5, Combined has both back and leg pain = 5, and

reference has neither back nor l2g pain = &.

Trial Status refers to when th2 bazeline pain score was collected relative to SCS trial.

‘Medication Status indicates whether the patient is taking any pain prescription medications at baseline.

a higher baseline
pain score

« were more likely
to have combhined
back and leg pain

* neuropathic pain

« Taking
prescription pain
medication at
baseline



Results

Confusion
Matrix

Performance
Metrics
Definition

Performance
Metrics
Results

Real Responder

Real Non-Rasponder

Predicted Responder

True Positives (TP)

False Positives (FP)

Predicted Non-Responder

False Negatives (FN)

True Negatives (TN)

MWetric Formula Interpretation
Accuracy TP+TN The ratio between the number
TP+TN+ FP+FN of correct predictions to the
total number of predictions
Sensitivity TP Coverage of actual positive
TP+ FN observations
Specificity TN Coverage of actual negative
TN+ FP observations
Precision TP How accurate the positive
TP+ FP predictions are
F1 score 2TP The harmonic mean of precision
2TP+FP+FN and sensitivity, optimal value at
1 and worst value at 0
Metric Elastic Net Random Forest XGBoost
Accuracy 0.680 0.691 0.035
Sensitivity 0.862 0.940 0.815
Specificity 0.254 0.246 0.446
Precision 0.704 0.630 0.725
F1 score 0.775 0.796 0.765

The ROC Curve

sensitivity

1 - specificity

Main Take-Away

Penalized Logistic Regression
Random Forest

The Random Forest modadel
has a relatively betier performance
In terms of sensitivity and F1 score.



Conclusions & Limitations in predicting SCS outcomes

e Patient seiection remains challenging- there is conflicting evidence for
most traditional predictive factors

e Machine learning models consistently outperform traditional screening
methods, with EEG-based approaches showing particularly promising
results

* Multidisciplinary, integrated assessment approaches are likely rmost
effective for patient selection



Summary

e Accurate prediction of SCS outcomes is crucial

e ML can analyze large compiex datasets and ID subtie patterns and
interactions missed by traditional stats and clinical judgement

 ViL and Al should be seen as tools to augment— and not replace—
clinical judgement

Given the procedure’s cost and risks, along with patient expectations
for pain relief and functional improvement, our goal must be to ensure
greater precision in selecting patients who will truly benefit long term.



Annual Gabor dvanced Interventional

Pain Conféreny Workshop

Thank You

* Aaron Calodney MD
* Director Clinical Research
* Precision Spine Care

* Aaroncalodney@me.com



?\
. S
& arnuat cavor e &N

Conference orkshop

Budapest, Hungary August 25-27, 2025

o
Qb




