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INTRODUCTION

Spinal interventions have evolved significantly over the years, with a growing overlap be-
tween procedures traditionally performed by spine surgeons and those undertaken by pain
physicians. Recent advancements blur the distinction between symptom management and
interventions that alter spinal biomechanics. Pain physicians are increasingly performing
minimally invasive spine interventions (MISI), to address pain and improve spinal func-
tion' as an alternative to traditional spine surgery.

This shift arises partly due to provider shortages, increased demand, and financial con-
siderations, in addition to the influence of industry. However, many interventional pain fel-
lowships lack structured training in spinal biomechanics, pathophysiology, and risk mitiga-
tion akin to surgical training.”® Existing guidelines often fail to specify competency bench-
marks, leaving a gap in ensuring procedural safety and efficacy.>*** Specific recommenda-
tions for training and credentialing regarding neuromodulation and spinal intervention
have not yet seen widespread adoption.>'

There is a pressing need for formal fellowship curricula that integrate advanced knowl-
edge of MISI with practical, hands-on training. The authors of this editorial (which includes
both surgeons and interventional pain physicians) proposes a comprehensive fellowship
model designed to enhance patient care and delineate clear practice parameters. By foster-
ing interdisciplinary collaboration, the proposed program aims to build a robust framework
for advanced spinal interventions.


https://doi.org/10.14245/ns.2550850.425
https://doi.org/10.14245/ns.2550850.425

Patterson D, et al.

Standardized Fellowship Curriculum for Advanced MISI

CURRICULUM OUTLINE

1. Philosophy and Structure

The 1-year program focuses on equipping physicians with
advanced MISI skills through a combination of theoretical knowl-
edge and practical experience. Designed for individuals with
prior pain fellowship training, the curriculum emphasizes in-
terdisciplinary learning and hands-on procedural training in
MISI (e.g., sacroiliac joint fusion, percutaneous lumbar decom-
pression, kyphoplasty, spinal cord stimulation, pain pump im-
plantation, and endoscopic rhizotomy). A secondary track may
address the needs of spine surgeons seeking expertise in mini-

mally invasive or neuromodulatory approaches.

2. Core Objectives

(1) Deepen understanding of spinal anatomy, biomechanics,
and pathology

(2) Explore the mechanisms of pain and their relevance to

spinal interventions

(3) Master minimally invasive spinal techniques, tools, and
technologies

(4) Develop proficiency in interpreting advanced imaging
modalities

(5) Perform advanced MISI procedures under supervision

(6) Emphasize safety through risk identification and compli-

cation management

3. Implementation Roadmap
1) Rotations
« Spine surgery services
o Interventional pain practices and private clinics
« Specialized radiology services, including musculoskeletal
imaging
2) Training modules
 Monthly cadaver labs for advanced techniques
o High-fidelity simulators for complex procedures
o Didactic sessions on imaging interpretation and ultra-
sound-guided interventions
3) Competency evaluation
o Quarterly assessments, including written exams and Objec-
tive Structured Clinical Examinations
o Procedural case logs with defined minimum thresholds
o Comprehensive final exam covering theoretical and practi-
cal skills
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DISCUSSION

The increasing scope of pain medicine necessitates a reevalu-
ation of fellowship training frameworks. Incorporating MISI
into routine practice without standardized training risks com-
promising patient safety and procedural outcomes. That these
procedures, and even lumbar fusions, are already being per-
formed by physicians from nonsurgical specialties does not di-
minish the need for a MISI fellowship but rather calls out this
need. This editorial suggests a structured fellowship curriculum
designed to address these gaps while fostering interdisciplinary
collaboration.

Implementing such a program will require overcoming sig-
nificant challenges. Establishing consensus on curriculum con-
tent, procedural benchmarks, and certification standards is es-
sential. Additionally, financial and logistical hurdles must be
addressed through institutional and societal support.

To advance this initiative, we propose forming a multidisci-
plinary working group comprising pain physicians, spine sur-
geons, educators, and professional societies. This group would
refine the curriculum, establish certification protocols, and ad-
vocate for widespread adoption across training institutions.

CONCLUSION

A standardized MISI fellowship curriculum offers a pathway
to equip interventional pain physicians with the skills necessary
for advanced spinal procedures. By fostering interdisciplinary
collaboration and addressing current training gaps, this program
promises to enhance patient care and expand access to MISI.
Collaboration among stakeholders will be critical in turning
this vision into a reality.

NOTES

Conflict of Interest: The authors have nothing to disclose.

Funding/Support: This study received no specific grant from
any funding agency in the public, commercial, or not-for-profit
sectors.

Acknowledgments: We thank Arthur Cowman (UC Irvine
School of Medicine) and Ashish Ramesh (UC Irvine School of
Medicine) for their help in this paper.

Author Contribution: Conceptualization: DP, JC, MD, DL,
EL, JL, RN, LP, JR, PS, MO; Investigation: DP, JC, DL, EL, JL,
RN, LP, JR, PS, MO; Methodology: MYO; Project administra-
tion: MYO, JP; Writing - original draft: MYO, AR, AC, JC, LP,

www.e-neurospine.org 333



Patterson D, et al. Standardized Fellowship Curriculum for Advanced MISI

JR, PS, JP; Writing - review & editing: DP, JC, MD, DL, EL, JL, Requierments-06.2024.pdf.

RN, LP, JR, PS, MO. 5. Accreditation Council for Graduate Medical Education
(ACGME) Neurological Surgery Milestones Workgroup.

ORCID

Michael Y. Oh: 0000-0003-0477-6116

REFERENCES

1. American Academy of Orthopedic Surgeons, American As-
sociation of Neurological Surgeons, Congress of Neurologi-
cal Surgeons, et. al. Position statement on arthrodesis of the
spine by the non-spine surgeon [Internet]. October 14, 2021
[cited 2025 Mar 14]. Available from: https://www.aaos.org/
globalassets/about/position-statements/position-statement-
on-arthrodesis-of-the-spine-by-the-non-spine-surgeon.pdf.

. Henderson JM, Levy RM, Bedder MD, et al. NANS training
requirements for spinal cord stimulation devices: selection,
implantation, and follow-up: training requirements for scs
devices. Neuromodulation 2009;12:171-4.

. Christiansen S, Pritzlaff S, Escobar A, et al. A sudden shift
for pain medicine fellowships - a recount of the 2024 match.
Interv Pain Med 2024;3:100404.

. Committee on Advanced Subspecialty Training (CAST).
CAST program requirements for fellowship education in
stereotactic & functional neurosurgery [Internet]. Washing-
ton, DC: Committee on Advanced Subspecialty Training;
2024 [cited 2025 Mar 14]. Available from: https://sns-cast.
org/wp-content/uploads/2023/04/Stereotactic-Functional-

334 www.e-neurospine.org

Neurological surgery milestones [Internet]. Chicago (IL):
ACGME; 2018 [cited 2025 Mar 14]. Available from: https://
www.acgme.org/globalassets/pdfs/milestones/neurological-

surgerymilestones.pdf.

. Accreditation Council for Graduate Medical Education

(ACGME) Pain Medicine Milestones Workgroup. Pain
medicine milestones [Internet]. Chicago (IL): ACGME;
2022 [cited 2025 Mar 14]. Available from: https://www.acg-
me.org/globalassets/pdfs/milestones/painmedicinemile-

stones.pdf.

. Deer TR, Grider JS, Pope JE, et al. Best practices for mini-

mally invasive lumbar spinal stenosis treatment 2.0 (MIST):
consensus guidance from the American Society of Pain and
Neuroscience (ASPN). ] Pain Res 2022;15:1325-54.

. Deer TR, Grider JS, Pope JE, et al. The MIST guidelines: the

Lumbar Spinal Stenosis Consensus Group guidelines for min-

imally invasive spine treatment. Pain Pract 2019;19:250-74.

. Pritzlaff SG, Goree JH, Hagedorn JM, et al. Pain education

and knowledge (PEAK) consensus guidelines for neuromod-
ulation: a proposal for standardization in fellowship and

training programs. ] Pain Res 2023;16:3101-17.

10. Naidu RK, Chaturvedi R, Engle AM, et al. Interventional

spine and pain procedure credentialing: guidelines from the
American Society of Pain & Neuroscience. ] Pain Res 2021;
14:2777-91.

https://doi.org/10.14245/1s.2550730.365


https://www.aaos.org/globalassets/about/position-statements/position-statement-on-arthrodesis-of-the-spine-by-the-non-spine-surgeon.pdf
https://www.aaos.org/globalassets/about/position-statements/position-statement-on-arthrodesis-of-the-spine-by-the-non-spine-surgeon.pdf
https://www.aaos.org/globalassets/about/position-statements/position-statement-on-arthrodesis-of-the-spine-by-the-non-spine-surgeon.pdf
https://sns-cast.org/wp-content/uploads/2023/04/Stereotactic-Functional-Requierments-06.2024.pdf
https://sns-cast.org/wp-content/uploads/2023/04/Stereotactic-Functional-Requierments-06.2024.pdf
https://sns-cast.org/wp-content/uploads/2023/04/Stereotactic-Functional-Requierments-06.2024.pdf
https://www.acgme.org/globalassets/pdfs/milestones/neurologicalsurgerymilestones.pdf
https://www.acgme.org/globalassets/pdfs/milestones/neurologicalsurgerymilestones.pdf
https://www.acgme.org/globalassets/pdfs/milestones/neurologicalsurgerymilestones.pdf
https://www.acgme.org/globalassets/pdfs/milestones/painmedicinemilestones.pdf
https://www.acgme.org/globalassets/pdfs/milestones/painmedicinemilestones.pdf
https://www.acgme.org/globalassets/pdfs/milestones/painmedicinemilestones.pdf



