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T H E  Q U E S T I O N

We are very good at doing procedures.
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We are much worse at predicting
who should have them.

Interventional pain medicine has spent thirty years refining delivery — better needles, better lesions, better images.

The hard part has moved. It is now choosing the patient, predicting the result and making the decision — and those are 
exactly the jobs machines have become good at.

This talk is about how far that is actually true today — and where the claim breaks down.
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0 2  ·  D E F I N I T I O N S

Four different things we all call "AI"
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RULE-BASED / e-HEALTH   Simple if-then logic that a doctor wrote
Clear and easy to check, but rigid — it only knows what you told it

MACHINE LEARNING   Learns from your data tables (regression, random forest, boosting)
This is what predicts outcomes — it needs clean data and honest testing

DEEP LEARNING   Networks that read raw signals — images, EEG, video
This is where imaging and automatic pain scoring sit

LARGE LANGUAGE MODELS   Trained on text; they produce language that 
sounds right
Very good at communication — but it has never seen your patients

They sit inside each other, and they are not interchangeable

Most disappointment with AI in medicine comes from using one of these where another was needed — above all, asking a language model 
to do the job of a prediction model.
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• SCS is a well-established therapy  in chronic pain 
management.

• Evidence: SCS provides significant long-term pain 
relief, with number needed to treat (NNT) between 
1.2 and 2, far superior to conventional medical 
management (NNT 4–10).

• Beyond pain reduction, SCS also reduces opioid 
consumption.

• Importance of accurate patient selection.

• Emerging role of Artificial Intelligence in 
outcome prediction.
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Why Predictive 
Models Matter
• Variability in SCS outcomes: 

responder vs. non-responder 
rates.

• Economic & clinical implications 
of failed implants.

• AI as a decision-support tool.

A failed implant is not just a missed opportunity ;  it also carries costs, risks, and 
patient disappointment.
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AI meets the patient — 24/7 educationThree peer-reviewed studies, three procedures, one conclusion.

SCS

SPINAL CORD STIMULATION

ChatGPT responses reliable, accurate, 
comprehensible for 13 common patient 
questions

Lo Bianco et al. · J Clin Med 2025

OPIOID

LONG-TERM OPIOID THERAPY

Cross-model evaluation: generative AI delivers 
effective, safety-aligned patient messaging

Lo Bianco et al. · Biomedicines 2025

RFA

RADIOFREQUENCY & CRYOANALGESIA

AI answers assessed across DISCERN, clarity and 
accuracy — consistently high scores

Lo Bianco et al. · J Clin Med 2025

Not autonomous care — supervised, scalable communication 
support.
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SPINE study — AI matches clinician judgment

SMART PROCESSING AND INTELLIGENT NAVIGATION FOR EVALUATION

GPT-4 vs expert clinicians

Spinal Cord Stimulation candidate selection

  ▶ Single-center case-based evaluation

  ▶ Comparable accuracy to senior pain physicians

  ▶ Faster, consistent, documentable reasoning

  ▶ Not affected by fatigue, time pressure, or case-order drift in the way humans 
can be.

PER THE AUTHORS

"GPT-4 demonstrated promising agreement with clinician-led 
SCS candidate selection — supporting its role as an adjunct 
decision-support tool."

Lo Bianco et al. · J Pain Research, 2024

GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026

GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026

GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026

GABOR RACZ PAIN CONFERENCE 2026



Overview
Smart Processing and Intelligent Navigation for 
Evaluation (SPINE) Study: A Comparative Decision-
Making Analysis Evaluating Clinicians against 
Artificial Intelligence for Spinal Cord Stimulation 
Therapy

• Aim: Compare AI predictions, e-Health tools, and multidisciplinary team (MDT) decisions for 
SCS candidacy.
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• Single-center conducted at 
Fondazione G. Giglio, Italy

• Patient dataset from Fondazione 
G. Giglio.

Each patient underwent:
• Three independent assessments: 

MDT, e-Health platform, GPT-4.

• Outcomes: acceptance, rejection, 
tentative trial.

Methods
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0 9  ·  D E C I S I O N

SPINE — putting GPT-4 next to a multidisciplinary team
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Implant decisions across the three assessment methods — accepted, tentative, 
rejected.

ST U DY  D ES I G N

▪  93 consecutive adults referred for SCS evaluation, Fondazione Istituto G. Giglio, Cefalù, 
January 2022 – March 2024.

▪  Three independent assessments of every patient: the multidisciplinary team, a clinician-
input rule-based e-Health tool, and GPT-4.

▪  GPT-4 applied zero-shot, one standardised prompt, anonymised vignettes, offline 
environment — no fine-tuning on our data.

▪  Endpoint: agreement, not outcome. The study measured decision concordance; it did not 
measure pain relief or device retention.

▪  The cohort was typical of our practice: chronic back and leg pain 42%, post-surgical / 
failed back 27%, neuropathic 12%, CRPS 9%.

Lo Bianco G, Therond A, D'Angelo FP, Kapural L, Diwan S, Staats P, Li S, Christo PJ, Deer TR, Robinson CL. Smart Processing and Intelligent Navigation for Evaluation (SPINE). J Pain Res 2025 (PMID 39559514)
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1 0  ·  D E C I S I O N

What that disagreement actually means
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Weighted κ between the three assessment methods.

100%
specificity vs the MDT

no inappropriate implant proposed

≈ 72%
sensitivity of GPT-4

it turned away true candidates

A high-specificity, low-sensitivity filter — conservative by temperament. It will 
not send the wrong patient for an implant. It will quietly turn away some of the 

right ones.

Fair agreement with the team is not a failure of the model. It is a measurement of how much of our decision is not written in the chart.
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Example Case 45-year-old PSPS2 patient with back 
and leg pain after L4–L5 spinal fusion, 
also presenting with widespread upper 
limb pain and a history of depression 
following spinal surgery.

✅ ❓ ❌

compare decision paths of MDT, e-
Health, and GPT-4.
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The first guidelines written for us
ASPN Artificial Intelligence Guidelines — expert panel, >12 000 articles screened
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WHERE IT  HELPS

▪  Diagnosis and treatment planning — algorithms, 
patient selection, imaging interpretation

▪  Treatment optimisation — SCS programming, 
individualised dosing, VR/AR, complication prediction

▪  Safety — opioid monitoring, patient-education 
chatbots

▪  Workflow — EMR documentation, prior 
authorisation, coding accuracy

▪  Research — literature synthesis, study design support

WHERE IT  HARMS

▪  Hallucinated content presented with full confidence

▪  Over-reliance and automation bias

▪  Model bias and unfair performance across subgroups

▪  Data privacy and security exposure

▪  Limited explainability and no regulatory oversight of 
most tools

HOW TO MITIGATE

▪  Ethical and regulatory frameworks agreed before 
deployment

▪  Transparency and explainability as procurement 
requirements

▪  Restrict clinical use to qualified professionals

▪  Interdisciplinary collaboration — clinicians, 
engineers, ethicists

▪  Continuous monitoring after deployment, not just 
before

The panel states plainly that these are expert-consensus recommendations, not evidence-based ones — because the randomised evidence 
does not yet exist.

Massey C, Latif U, Deer TR, et al. Guidelines From the American Society of Pain and Neuroscience for Using Artificial Intelligence in Interventional Spine and Nerve Treatment. J Pain Res 2025;18:4211–4235 
(doi:10.2147/JPR.S529465)
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Why AI 
Integration 
Helps

 🌍 Scalability
AI allows us to expand expertise to a 
much larger number of patients and 
centers.

 ⚖️Standardization
it ensures consistent decision-making, 
reducing variability between clinicians 
and centers

 🎓 Support for new centers
AI can act as a training and guidance 
tool, helping less experienced teams 
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Limitations & Ethical Considerations

 Disagreement in borderline cases⚖️
AI may under- or over-estimate candidates.

🎯 Risk of bias from training data
Depends on datasets, requires validation.

 Human oversight���👁️‍🗨️����
AI should support, not replace clinical judgment.
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• Virtual Reality (VR): non-pharmacological 
analgesia, comparable to opioids.

• Wearables: continuous monitoring  →
correlation with pain, reduced depression 
and opioid use.

• Artificial Intelligence (AI): outcome 
prediction, personalized neuromodulation.

• Psychedelics: novel perspectives for 
chronic nociplastic pain.

• Education: preparing the next generation 
of pain specialists.

Emerging Technologies in Pain Medicine (JPR 
2024)

Slitzky M, Yong RJ, Lo Bianco G, Emerick T, Schatman ME, Robinson CL. The Future of Pain 
Medicine: Emerging Technologies, Treatments, and Education. J Pain Res. 2024 Aug 
30;17:2833-2836. doi: 10.2147/JPR.S490581. PMID: 39228514; PMCID: PMC11370752.
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Finally — objective pain assessment
"How bad is it, 0–10?" is the last subjective test in modern medicine.

YOLOv8 · REAL-TIME PAIN DETECTION

mAP > 0.90
Computer vision identifies pain-related Action Units (AU4, 6, 7, 9, 
10, 43) in real time — independent of patient self-report.

EXPERT CONSENSUS 2025

Automatic pain assessment is feasible in routine practice.

  ▶ Non-verbal / post-op / ICU / pediatric patients

  ▶ Removes reporter bias and language barriers

  ▶ Continuous monitoring — beyond the 10-second NRS
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0 4  ·  P R E D I C T I O N

SENSE — the last subjective measurement in medicine
Zero to ten is still the main outcome in almost every trial we run
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A model reading pain from the face in real time — the small movements around the eyes, mouth and brow, with a confidence score for each 
face. Cascella M, Lo Bianco G, et al. J Pain Res 2024;17:3681.

9 / 10
faces read correctly

across all pain expressions

8 / 10
pain vs no pain

best score in the study

WH Y  I T  M AT T E RS  H E R E

▪  Patients who cannot self-report: sedated, confused, very young, 
or who do not share our language

▪  Watching all the time, instead of one score taken in ten seconds

▪  Removes the bias of the person asking — and gives a number a 
computer can store
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From feasibility to clinical consensus
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Survey-to-consensus design: steering committee → 628 healthcare professionals → 26-expert two-round 
Delphi. Cascella M, … Lo Bianco G, et al. J Anesth Analg Crit Care 2025;5:29.

628
healthcare professionals surveyed

CHERRIES-compliant

8 / 10
statements reaching consensus

two Delphi rounds, 26 experts

96.2%
agreed patients must be informed

about AI use and its limits

92.3%
agreed on AI governance

risk management, data quality, audit

The professional community is not the obstacle. Acceptance is high — provided the systems are multimodal, governed, and openly 
disclosed to the patient.
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Where I let AI into my practice today
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U S E  I T  N OW

▪  Documentation and ambient scribing, with the note 
read and signed by me

▪  Patient education material — drafted by AI, verified 
before it reaches the patient

▪  Literature retrieval and synthesis for talks and papers, 
with sources checked

▪  Image labelling and view recognition — 97.7% accuracy 
on lumbar US views, and it decides nothing

▪  Coding, prior authorisation and administrative workload

U S E  I T  C A R E F U L LY

▪  Risk stratification and triage of a waiting list — as a 
prompt to look closer, never a verdict

▪  Pre-screening for neuromodulation candidacy, front 
of the pathway only

▪  Objective pain monitoring in patients who cannot 
self-report

▪  Programming suggestions for stimulation, reviewed 
against the patient in front of you

N OT  Y E T

▪  Any autonomous decision to implant, 
refuse or explant

▪  Unsupervised advice reaching the patient 
directly

▪  Anything that cannot name the clinician 
accountable for the output

▪  Any tool whose vendor cannot answer the 
seven questions

The dividing line is not how clever the tool is. It is whether a named human reads the output before it touches the patient.
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C O N C L U S I O N S

Take-home messages
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01

The hard part is prediction, not technique
Most of what we call failure is a choosing error with a 
perfectly performed procedure attached to it.

02

The models are good — at ranking
AUC 0.72–0.86 for response prediction. Useful for 
counselling and triage; not sufficient to decide alone.

03

LLMs are for communication, not 
judgment
Reliable and clear across three of our studies. 
Measurably weaker on technical depth — and clarity is 
a poor signal of correctness.

04

AI approximated our team but did not 
replicate it
In SPINE, GPT-4 was a high-specificity, low-sensitivity 
filter: κ = 0.29 against the MDT, 100% specificity, ~72% 
sensitivity.

05

Approval is not validation
Over 1500 FDA-authorised AI devices, 76% radiology, 
almost none in interventional pain — and the sepsis 
model reminds us what deployment without a trial 
looks like.

06

Place the machine where its errors are 
cheap
Same model, front of the pathway or end of it — 
identical accuracy, completely different ethics.
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C L O S I N G
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Artificial intelligence can tell us what is likely.

Only we can decide what is right.

1.  Lo Bianco G, Deer TR, Occhigrossi F, et al. Artificial Intelligence in Neuropathic Pain: From Mechanisms to 
Neuromodulation and Regenerative Strategies. Curr Pain Headache Rep 2026;30(1):81 (PMID 42277490).

2.  Lo Bianco G, Therond A, D'Angelo FP, et al. SPINE: Comparing Clinicians and GPT-4 in Spinal Cord Stimulation 
Candidate Selection. J Pain Res 2025 (PMID 39559514).

3.  Lo Bianco G, Cascella M, Li S, et al. Reliability, Accuracy and Comprehensibility of AI-Based Responses to Patient 
Questions Regarding SCS. J Clin Med 2025;14:1453.

4.  Lo Bianco G, Robinson CL, D'Angelo FP, et al. Generative AI-Driven Responses to Patient Concerns in Long-Term 
Opioid Therapy. Biomedicines 2025;13:636.

5.  Lo Bianco G, Cascella M, Natoli S, et al. AI-Powered Responses to Patient Questions on Radiofrequency Ablation 
and Cryoanalgesia. J Clin Med 2025;14:6814.

6.  Cascella M, Shariff MN, Lo Bianco G, et al. YOLOv8 for Real-Time Pain Detection: a Feasibility Study. J Pain Res 
2024;17:3681.

7.  Cascella M, Ponsiglione AM, … Lo Bianco G, et al. Expert consensus on feasibility and application of automatic 
pain assessment in routine clinical use. J Anesth Analg Crit Care 2025;5:29.

8.  Massey C, Latif U, Deer TR, et al. ASPN Guidelines for Using Artificial Intelligence in Interventional Spine and 
Nerve Treatment. J Pain Res 2025;18:4211–4235.

9.  Gupta et al. AI for Predicting Clinical Outcomes in Interventional Pain Medicine for Spine Disorders: a systematic 
review. Pain Pract 2026 (doi:10.1111/papr.70129).

10.  Siddiqi R, Cheema A, Javed S, Abdi S, et al. Leveraging AI to optimize neuromodulation in chronic pain. Front 
Pain Res 2026;7:1827351.

11.  Gopal J, Bao J, Harland T, et al. Machine learning predicts spinal cord stimulation outcomes and reveals novel 
neural markers. Sci Rep 2025;15:9279.

12.  Slitzky M, Yong RJ, Lo Bianco G, et al. The Future of Pain Medicine: Emerging Technologies, Treatments and 
Education. J Pain Res 2024;17:2833.

Thank you.   Giuliano Lo Bianco, MD, PhD, FIPP, EDPM   ·   info@drgiulianolobianco.com   ·   Fondazione Istituto G. Giglio, Cefalù — Italian Chair, WIP
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