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Navigating

Pain
Management
with

Multiple
Competing
Goals
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Interventional Pain Management

» For acute, subacute, and chronic pain
» Complementary to medications
= As an adjunct, or as an alternative, to opioid

therapy

» Multimodal comprehensive pain program
» Improve physical and psychosocial function

As part of treatment goal to improve function

Multimodal:

Nonpharmacologic
Medication
Surgery

Early rehabilitation

Barriers:

 Resource
allocation

* |[nsurance
noncoverage

» Other (rural,
transportation)
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Targeted Assessment

» Where is the pain?

 Localized versus generalized?

» Character, quality, timing,
duration?

» Medical comorbidities?

* Preexisting medications?

» Surgery / Procedure?

* Risks versus benefits?

» Physician / Patient preference?

https://commons.wikimedia.org/wiki/File:Clipboard_check.svg
Mahua Sarkar, CCO0, via Wikimedia Commons

Peripheral nerve blocks
+ Face and head pain

% Trunk
s Extremity
Interventional = Epidural steroid injections
procedures = Radiofrequency ablation

= Sympathetic blocks

» Chemical neurolysis (Botox)
= Peripheral nerve stimulation
= Spinal cord stimulation

» |[ntrathecal pain pump
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Patient Selection

Chronic pain that continues
despite conservative therapy:

 Exercise
* Physical therapy
 Medications

Spine Injections

Epidural Steroid Injections Radiofrequency
= Radicular pain Ablation

Techniques: = Axial spine pain
= Interlaminar
= Transforaminal
= Caudal
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Epidural injection target
= RADICULAR PAIN

1901

= first documented
caudal epidural
performed (cocaine),
to treat lumbago and
sciatica

1952

= first corticosteroid
into the lumbar
epidural space

Lumbosacral radiculopathy —
most common at L4/L5 and L5/S1
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Cochrane reviews * Searching for trials ¥ Clinical Answers + About ¥ Help =

Cochrane Database of Systematic reviews Review - Intervention @ Freeaccess

Epidural corticosteroid injections for lumbosacral radicular pain

Crystian B Oliveira, Christopher G Maher, Manuela L Ferreira, Mark J Hancock, Vinicius Cunha Oliveira, Andrew J McLachlan,
Bart W Koes, Paulo H Ferreira, Steven P Cohen, & Rafael Zambelli Pinto  Authors' declarations of interest

Version published: 09 April 2020 Version history
https://doi.org/10.1002/14651858.CD013577 &

Conclusion’: Epidural steroid injections into the lower spine
reduces leg pain and disability at short-term follow-up
(moderate evidence)

Hansueli Krapf, CC BY-SA 3.0 <https://creativecommons.org/licenses/by-sa/3.0>, via Wikimedia Commons

Facet injection targets
L4-L5 and L5-S1 = AXIAL PAIN

= Synovial joint

https://commons.wikimedia.org/wiki/File:Lower_back_pain.sv
Injurymap, CC BY 4.0, via Wikimedia Commons
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Radiofrequency ablation (RFA)
heat lesion for pain relief

Chronic spine pain
 Cervical
 Thoracic
* Lumbar
Chronic joint pain before/after joint replacement
* Knee

 Hip
* Shoulder

RFA Candidate

= Receive >80% relief pain relief from
diagnostic nerve blocks




2/10/2026

Literature Review

Interventional pain medicine (including neuromodulation)
has been criticized from outside the specialty

Limited by methodological flaws and a lack of context

It is true that many pivotal trials are industry-funded, given
the lack of alternative funding mechanisms & high cost of
technology

Consequences: industry may skew study designs to
highlight favorable results, selectively report outcomes,
and diminish or selectively exclude less favorable data

RESEARCH

Common interventional procedures for chronic non-cancer
spine pain: a systematic review and network meta-analysis of
randomised trials

Xiaoqgin Wang,' Grace Martin,” Behnam Sadeghirad,'** Yaping Chang,* Ivan D Florez,>*’
Rachel | Couban,' Fatemeh Mehrabi,®? Holly N Crandon,' Meisam Abdar Esfahani,’
Laxsanaa Sivananthan,'® Neil Sengupta,'’ Elena Kum,“'? Preksha Rathod,’ Liang Yao,"**
Rami Z Morsi'* Stéphane Genevay'® Norman Buckley,'!? Gordon H Guyatt,*

Y Raja Rampersaud,'®*” Christopher ) Standaert,'® Thomas Agoritsas,*'*?° Jason W Busse'>*

= BMJ. (2025)?: Conclusion: This NMA of RCTs
provides low to moderate certainty evidence
that commonly performed interventional
procedures for axial or radicular chronic non-
cancer spine pain may provide little to no pain
relief, compared to sham procedures
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Limitations of Research

= Continued paucity of high-quality studies for some
procedures
= Numerous spine conditions:
= spinal stenosis
= post-surgery syndrome
= discogenic pain

» Comparing procedures (nerve blocks, epidural steroid
injections, RFA)

» Poorly reported patient-important outcomes: opioid
use/reduction, return to work, sleep

» Procedures “before” versus “bridge to” versus “after”
spine surgery

JAMA | Original Investigation

Effect of Spinal Cord Burst Stimulation vs Placebo Stimulation on Disability
in Patients With Chronic Radicular Pain After Lumbar Spine Surgery

A Randomized Clinical Trial

Sozaburo Hara, MD; Hege Andresen, RN, MSc; Ole Solheim, MD, PhD; Sven M. Carlsen, MD, PhD; Terje Sundstrem, MD, PhD; Greger Lenne, MD, PhD;

Vetle V. Lenne, MD: Kristin Taraldsen, PT, PhD; Erling A. Tronvik, MD, PhD; Lise R. @ie, MD, PhD; Agnete M. Gulati, MD, PhD: Lisa M. Sagberg. RN, PhD;
Asgeir S. Jakola, MD, PhD; Tore K. Solberg, MD, PhD; @ystein P. Nygaard, MD, PhD; @yvind O. Salvesen, MSc, PhD; Sasha Gulati, MD, PhD

= JAMA. (2022)3: Conclusions: Patients with
spinal cord burst stimulation, compared with
placebo stimulation, for spinal cord stimulator
resulted in no significant difference in the
change from baseline in self-reported back
pain—related disability

10
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Response in JAMA from expert societies?:

Comment & Response

Spinal Cord Burst Stimulation vs Placebo Stimulation for Patients
With Chronic Radicular Pain After Lumbar Spine Surgery

Corey W. Hunter, T\.’i)"; Joshua Rosenow, MD<; Marc Russo, MBBS, DA3

2 Author Affiliations | Article Information

* American Association of Neurological Surgeons
» American Academy of Pain Medicine

* American Society of Pain and Neuroscience

» Congress of Neurological Surgeons

» International Neuromodulation Society

» North American Neuromodulation Society

Serious concerns about RCT#4:

Protocol used previous unpublished set amplitude therapy
= therefore unproven/untested type of “burst” spinal cord
stimulation using unconfirmed parameters

Suggests this trial compared one placebo vs another placebo

Patients remained at a set stimulation amplitude without optimizing
therapy for each individual patient = deviation from standard
practice

Unclear whether “placebo” stimulation was “no stimulation” versus
“lower” amplitude of stimulation

Nonoptimization of SCS therapy group and withholding patients to
control stimulation = not personalized “standard of care”

11
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The Experts
Evidence-Based Guidelines:

Epidurals
Facets

American Society of Interventional Pain Physicians (ASIPP)
= Revised Guidelines for Epidurals (2021)°; original 2013
» Guidelines for Facet Joint Interventions (2020)8

The Experts
Evidence-Based Guidelines:

Intrathecal “pain pump”

International Neuromodulation Society (INS)

* The Polyanalgesic Consensus Conference (PACC)®: Intrathecal Drug
Delivery Guidance on Safety and Therapy Optimization When Treating
Chronic Noncancer Pain (2024)”

= PACC®guidelines: previous 2017, 2012

12
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The Experts
Evidence-Based Guidelines:

Spinal Cord Stimulation

International Neuromodulation Society (INS)

* The Neurostimulation Appropriateness Consensus Committee (NACC)®:

Recommendations for the Mitigation of Complications of Neurostimulation
(2024)8

» [nfection prevention, surgical complications like lead migration, management
= NACC®guidelines: previous 2017

Common
Pain
Targets

https://commons.wikimedia.org/wiki/File:Exam_room_in_a_doctor%27s_office.jpg
Harrison Keely, CC BY 4.0, via Wikimedia Commons
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Head Pain Injections

Botox Chemical Neurolysis
for Migraine Prophylaxis

https://pixabay.com/illustrations/ai-generated-cosmetic-injection-9087001/

14
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Trigeminal Neuralgia

Maxillary zone

Mandibular zone Crthalniciore

Trigeminal
nerve

Trigeminal Nerve

BruceBlaus, CC BY-SA 4.0 <https://creativecommons.org/licenses/by-sa/4.0>, via Wikimedia Commons

Trigeminal Neuralgia

+ 59y/o female with trigeminal
neuralgia following migraine
surgery

 Left supraorbital block
» Left supratrochlear block
* 100% relief

15
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Occipital Neuralgia

https://phil.cdc.qgov/Details.aspx?pid=15895
Henry Vandyke Carter, Public domain, via Wikimedia Commons

Stellate Ganglion Block

Old dog,
New tricks

‘CPRS
«COVID, PTSD?

16
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Joint Pain

17
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Radio-Frequency (RFA) heat
lesion for Pain Relief

Chronic joint pain before/after joint
replacement

* Knee

* Hip

« Shoulder

Chronic spine pain
* Cervical
* Thoracic
* Lumbar

RFA for Pain following total knee replacement

= 68y/o female s/p right
total knee arthroplasty
with worse pain following
joint replacement

= Knee radiofrequency
performed with 80%
relief

= s/p peripheral nerve
stimulator of right
common peroneal nerve
80% relief

18
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RFA for Pain following total knee
replacemen

Nerve Stimulation
for Pain Control

Spinal Cord Stimulation
AND

Peripheral Nerve Stimulation

19
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First century gout pain was relieved
by standing on an electrical fish

Ancient Rome
physician
Scribonius Largus

M electrical Torpedo
4 fish at the seashore

Kathy Dewet-Oleson, NOAA National Marine Sanctuaries, Public
domain, via Wikimedia Commons

Electrical Stimulation for Pain Control*

» |n the 16th through the 18th century various electrostatic
devices were used for headache and other pains’©

= Benjamin Franklin was a proponent of this method for
pain relief

20
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19th century device called the Electreat

HOSP00003675

e = Pain control, improve
health and cancer cures

= Only the Electreat
survived into the 20th
century, had limited
control of the stimulus

» FDA reports
misbranding of device;
that its treatment claims
are false, 1947

English: National Park Service Picture — Courtesy of Hot Springs National Park
Archives, Public domain, via Wikimedia Commons

TENS (Transcutaneous Electrical
Nerve Stimulator)

= Electric current produced by
device to stimulates the
nerves for therapeutic
purposes

Yeza, CC BY-SA 4.0 <https://creativecommons.org/licenses/by-sa/4.0>, via Wikimedia Commons
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(Interventional = Invasive)
Peripheral Nerve Stimulation

= Neuropathy = nerve pain along a named nerve
distribution
» Therapeutic Targets
» Pain before or after joint replacement
« shoulder, hip, knee, ankle, elbow...
Axial spine pain
Post-amputation pain
Post-stroke pain
Post-traumatic pain
Complex regional pain syndrome (CRPS)

Reversible PNS for Acute and
Chronic Pain

» FDA cleared percutaneous peripheral nerve stimulation
system designed for use in the periphery

» Used in acute post-surgical pain as well as chronic
intractable pain

= |Implanted for 60 days, zero cases of infection!.12

1Chae, J., David, T.Y., Walker, M.E., Kirsteins, A., Elovic, E.P., Flanagan, S.R., & Fang, Z.P. (2005) Intramuscular electrical stimulation
for hemiplegic shoulder pain: a 12-month follow-up of a multiple-center, randomized clinical trial. American journal of physical
medicine & rehabilitation, 84(11), 832-842.

2Gilmore C.A., lifeld B.M., Rosenow J.M., Li S., Desai M.J., Hunter C.W., Nader A., Mak J., Rauck R.L., Kapural L., Crosby N.D., Boggs
J.W. (2018). Percutaneous peripheral nerve stimulation (PNS) for the treatment of chronic neuropathic post-amputation pain: Initial
results from a multicenter, randomized, placebo-controlled study. Napa Pain Conference.
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Implantable PNS (Permanent)

Primary Safety Endpoint defined by the FDA as a
30% decrease in pain'3

Thin Lead is Percutaneously Implanted Next to Target
Peripheral Nerve

Minimally Invasive, long-term treatment option
External Battery sends stimulation to the lead

MRI Conditional/Limitations

Contraindications for PNS

4 N

Need for MRI

. /
4 R

Pacemaker/defibrillator

. J
4 M
DBS
. /
4 N

Allergy to tape or
adhesive

23
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First Spinal Cord Stimulator - 1967

» |nventor Clyde Norman
Shealy, M.D.,Ph.Dis a
Neurosurgeon and a pain
pioneer’4

Mconnell, CC BY 3.0 <https://creativecommons.org/licenses/by/3.0>, via Wikimedia Commons

Spinal Cord Stimulation

= Minimally invasive surgery
= MRI compatible up to 1.5 Tesla
= Stimulator leads can be placed in many

different regions

* Most commonly in the epidural space to
modulate the dorsal column of the spinal
cord

» Peripheral nerves
» Facial nerves

24



2/10/2026

Gate Control Theory

» Hypothesized SCS » Modulates many different
stimulation of the dorsal chemicals that work on pain
columns inhibits the aCtiVity  |ncreases GABA (he|ps
of the dorsal horn neurons to inhibit pain signals in

= Sends electrical activity to the spinal cord)
neurons in the spinal cord, * Increases glycine
thalamus and - Decreases substance P

somatosensory cortices
per pain matrix

» Modulates pain by
decreasing sympathetic
outflow and tone, activates
descending inhibitory
pathways

SCS Indications

» Failed back surgery * most prevalent
» Post-laminectomy syndrome

» Lumbar radiculopathy

= Neuropathic pain

= CRPS type 1and 2

= Plexopathy

» Peripheral neuropathy

= Phantom limb pain

» Post-herpetic neuralgia

» Refractory angina

25
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Literature Review

= SCS can be preferred to repeat = SCS compared to

surgery's conventional
medication

= SCS was less expensive and management showed
more effective than reoperation almost 50% with
in selected failed back—surgery primary outcome of
syndrome patients, and should 50% or more leg pain
be the initial therapy of choice relief compared to 9%

of medication patients’®
= SCS is most cost—effective
when patients forego repeat
operation

Intrathecal Pain Pump for
Intractable Pain

» A medication reservoir is connected to intrathecal
catheter to deliver medications directly into the
intrathecal space

» Bypass the blood brain barrier

Subarachnoid cavity

Subdural cavity

Photo By Mysid - Made by Mysid Inkscape, based on plate 770 from Gray's Anatomy (1918, public
domain)., Public Domain, https.//commons.wikimedia.org/w/index.php?curid=10496507

26
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Intrathecal Therapy for
Severe Pain

» Pain is presentin 20-50% of patients with cancer, and in up to
80% of patients with advanced cancer’

» QOral, sublingual, buccal, transdermal opioids are ineffective at
reasonable doses or cause unacceptable side effects

https.://www.cancer.gov/about-cancer/treatment/side-effects/pain/pain-hp-pdq

Indications for Intrathecal

« Cancer pain and pain of spinal
origin; majority of pumps placed in
the United States for failed back
surgery syndrome

» Baclofen for significant spinal cord
injury or significant spasticity with
success

» FDA approved drugs: ziconotide,
baclofen, and morphine

27
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Overall
Contraindications
Does not want Un(a)it‘)flilgjotjake Platelet count
any procedure thinners <75-100
Skin issues, :
radiation in area Neutropenic, Iagg?rlutcliisoune
pirrc])f(;%?igrne, coagulopathic organomegaly

Neurological Red Flags - Splnal
Cord Compression e

New bowel/bladder dysfunction

Acute loss of motor function in the limbs =

Hyperreflexia

Imaging, ideally MRI if possible

= |f previous spinal hardware
consider MRI with contrast

Bidgee, CC BY 3.0 <https://creativecommons.org/licenses/by/3.0>, via Wikimedia Commons
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Goals of Care Improve Function

MO RE (& treat pain less)

Pain management as bridge for purpose-driven life in the
foreground...pain in background

i Cemics i i h s

https://commons.wikimedia.org/wiki/File:JoshuaTree CA_Rainbow_20170909.}j
Niranjan Arminius, CC BY-SA 4.0, via Wikimedia Commons

“Do the best you can until you know better.
Then when you know better, do better.”
- Maya Angelou

https://commons.wikimedia.org/wiki/File:V%C3%A4imela_Alaj%C3%A4rv_2012_08.jpg
Vaido Otsar, CC BY-SA 3.0, via Wikimedia Commons
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