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Dhruva et all in this important study of long-term outcomes in the use of opioids, other interventions and total
costs of spinal cord stimulators compared with conventional medical therapy for chronic pain demonstrated lack of
substantial difference in utilization for patients implanted with spinal cord stimulation (SCS). As stated in the
editorial, Shirvalkar and Poree2, the article lacks direct pain or functional measures - the primary outcomes.
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For multifactorial reasons, SCS utilization has increased substantially over recent years.3 Manchikanti et al3 showed
increase in spinal cord implants of 201%, with an annual increase of 13% per 100,000 fee-for-service (FFS)
Medicare population in the United States. They also showed inflation-adjusted expenditures to increase over $292
million in 2009 to $1.1 billion in 2018, a 291% increase with a 16.4% annual increase.

It remains important to identify the reasons for lack of change in opioid utilization and similar utilization patterns of
other interventional modalities. We believe that there are multiple issues in understanding the utilization treatment
modalities after implantation of SCS.

First, it is clear that a large proportion of patients fail surgical interventions and a very small proportion undergo
SCS.

Second, it is crucial to understand the medical necessity and selection criteria, which are based on strict local
coverage determinations (LCDs) and medical policies in the United States. The selection criteria towards a major
surgical intervention with implantables indicates failure of other modalities of treatments with significant
deterioration in quality of life compared to those who chose to be in conventional medical therapy or were not
qualified for SCS.

Third, the diagnostic codes show a single code utilized for failed back surgery syndrome (FBSS) irrespective of the
area involved, ICD-961. The treatment modalities include procedures performed in the cervical spine, along with
lumbar spine. This indicates the fact that a large proportion of patients in the FBSS and lumbar region also suffer
with multiple other problems involving cervical and thoracic spine, osteoarthritis and extremity pain. Even though
SCS may control pain in one region, it does not afford relief in other areas, leading these patients to undergo other
interventions.

Fourth, as stated above, involvement of multiple regions will lead to treatment with opioids. Further, opioids are
highly dependent and often it is impossible to wean these patients off opioids, as shown extensively in the
literature.4,5

1. Dhruva SS, Murillo J, Ameli O, et al. Long-term outcomes in use of opioids, nonpharmacologic pain interventions,
and total costs of spinal cord stimulators compared with conventional medical therapy for chronic pain. JAMA
Neurol 2022 Nov 28:€224166.

2. Shirvalkar P, Poree L. How SAFE is real-world use of spinal cord stimulation therapy for chronic pain? JAMA Neurol
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2022 Nov 28 [Epub ahead of print].
3. Manchikanti L, Pampati V, Vangala BP, et al. Spinal cord stimulation trends of utilization and expenditures in fee-
for-service (FFS) Medicare population from 2009 to 2018. Pain Physician 2021; 24(5):293-308.

4. Dowell D, Haegerich TM, Chou R. CDC guideline for prescribing opioids for chronic pain--United States, 2016.
MMWR Recomm Rep 2016; 65(1):1-49.
5. Dowell D, Ragan KR, Jones CM, Baldwin GT, Chou R. CDC clinical practice guideline for prescribing opioids for pain

- United States, 2022. MMWR Recomm Rep 2022; 71(3):1-95.

CONFLICT OF INTEREST: None Reported

https://jamanetwork.com/journals/jamaneurology/fullarticle/27990847utm_campaign=articl...

READ LESS
JAMA Neurology JAMA Network”™
CONTENT PUBLICATIONS INFORMATION
Home JAMA® For Authors
New Online JAMA Network Open For Institutions & Librarians

Current Issue

PODCAST

JAMA Neurology Author Interviews

JAMA Cardiology

JAMA Dermatology
JAMA Health Forum
JAMA Internal Medicine
JAMA Neurology

For Advertisers

For Subscription Agents

For Employers & Job Seekers
For the Media

Equity, Diversity, Inclusion

3/21/2023, 8:47 AM


https://jamanetwork.com/journals/jamaneurology/fullarticle/2799084?utm_campaign=articlePDF&utm_medium=articlePDFlink&utm_source=articlePDF&utm_content=jamaneurol.2022.4166#
https://jamanetwork.com/journals/jamaneurology
https://jamanetwork.com/journals/jamaneurology
https://jamanetwork.com/journals/jamaneurology/newonline
https://jamanetwork.com/journals/jamaneurology/newonline
https://jamanetwork.com/journals/jamaneurology/currentissue
https://jamanetwork.com/journals/jamaneurology/currentissue
https://jamanetwork.com/journals/jamaneurology/pages/jama-neurology-author-interviews
https://jamanetwork.com/journals/jamaneurology/pages/jama-neurology-author-interviews
https://jamanetwork.com/journals/jama
https://jamanetwork.com/journals/jamanetworkopen
https://jamanetwork.com/journals/jamanetworkopen
https://jamanetwork.com/journals/jamacardiology
https://jamanetwork.com/journals/jamacardiology
https://jamanetwork.com/journals/jamadermatology
https://jamanetwork.com/journals/jamadermatology
https://jamanetwork.com/journals/jama-health-forum
https://jamanetwork.com/journals/jama-health-forum
https://jamanetwork.com/journals/jamainternalmedicine
https://jamanetwork.com/journals/jamainternalmedicine
https://jamanetwork.com/journals/jamaneurology
https://jamanetwork.com/journals/jamaneurology
https://jamanetwork.com/pages/for-authors
https://jamanetwork.com/pages/for-authors
https://jamanetwork.com/pages/resources-for-librarians
https://jamanetwork.com/pages/resources-for-librarians
https://jamanetwork.com/pages/advertisers
https://jamanetwork.com/pages/advertisers
https://jamanetwork.com/pages/subscription-agents
https://jamanetwork.com/pages/subscription-agents
https://careers.jamanetwork.com/
https://careers.jamanetwork.com/
https://media.jamanetwork.com/
https://media.jamanetwork.com/
https://jamanetwork.com/pages/equity-diversity-inclusion
https://jamanetwork.com/pages/equity-diversity-inclusion
https://jamanetwork.com/journals/jama
https://jamanetwork.com/journals/jama
https://jamanetwork.com/journals/jama

Long-term Outcomes in Use of Opioids, Nonpharmacologic Pain Interventions, and Total Cost...

4 of 7

JOURNAL INFORMATION
For Authors

Editors & Publishers

RSS

Contact Us

< JN Learning / CME

E Store
Apps
QZ? Jobs

Institutions

Reprints & Permissions

fAMANeﬂum}oeyr' Subscribe

JAMA Oncology
JAMA Ophthalmology

JAMA Otolaryngology-Head & Neck Surgery

JAMA Pediatrics
JAMA Psychiatry
JAMA Surgery

Archives of Neurology & Psychiatry (1919-1959)

SITES

Art and Images in Psychiatry
Best of the JAMA Network
Clinical Crosswords from JAMA
Coronavirus Resource Center
Evidence-Based Medicine: An Oral History
Fishbein Fellowship

Genomics and Precision Health
Hypertension

JAMA Forum Archive

JAMA Network Audio

JAMA Network Video

JAMA Network Conferences

JAMA Surgery Guide to Statistics and Methods

Machine Learning

https://jamanetwork.com/journals/jamaneurology/fullarticle/27990847utm_campaign=articl...

Online Commenting Policy

Public Access and Open Access
Policy

Statement on Potentially
Offensive Content

JAMA NETWORK
PRODUCTS

AMA Manual of Style
JAMAevidence”

Peer Review Congress

JN LEARNING

Home

State CME

Clinical Challenge CME
Atrial Fibrillation Course

Women's Health Course

CME / MOC Reporting
Preferences

About CME & MOC

3/21/2023, 8:47 AM


https://jamanetwork.com/journals/jamaneurology/pages/for-authors
https://jamanetwork.com/journals/jamaneurology/pages/for-authors
https://jamanetwork.com/journals/jamaneurology/editors-and-publishers
https://jamanetwork.com/journals/jamaneurology/editors-and-publishers
https://jamanetwork.com/pages/rss
https://jamanetwork.com/pages/rss
https://jamanetwork.com/journals/jamaneurology/pages/contact-us
https://jamanetwork.com/journals/jamaneurology/pages/contact-us
https://edhub.ama-assn.org/jn-learning
https://store.jamanetwork.com/
https://jamanetwork.com/pages/apps
https://careers.jamanetwork.com/
https://jamanetwork.com/pages/resources-for-librarians
https://jamanetwork.com/pages/reprints-and-permissions
https://store.jamanetwork.com/productDetails.aspx?productcodeID=57
https://store.jamanetwork.com/productDetails.aspx?productcodeID=57
https://jamanetwork.com/journals/jamaoncology
https://jamanetwork.com/journals/jamaoncology
https://jamanetwork.com/journals/jamaophthalmology
https://jamanetwork.com/journals/jamaophthalmology
https://jamanetwork.com/journals/jamaotolaryngology
https://jamanetwork.com/journals/jamaotolaryngology
https://jamanetwork.com/journals/jamapediatrics
https://jamanetwork.com/journals/jamapediatrics
https://jamanetwork.com/journals/jamapsychiatry
https://jamanetwork.com/journals/jamapsychiatry
https://jamanetwork.com/journals/jamasurgery
https://jamanetwork.com/journals/jamasurgery
https://jamanetwork.com/journals/archneurpsyc
https://jamanetwork.com/journals/archneurpsyc
https://sites.jamanetwork.com/art-and-images-in-psychiatry/
https://sites.jamanetwork.com/art-and-images-in-psychiatry/
https://jamanetwork.com/journals/jama/pages/2022-most-viewed-jama
https://jamanetwork.com/journals/jama/pages/2022-most-viewed-jama
https://jamanetwork.com/journals/jama/pages/crosswords
https://jamanetwork.com/journals/jama/pages/crosswords
https://jamanetwork.com/journals/jama/pages/coronavirus-alert
https://jamanetwork.com/journals/jama/pages/coronavirus-alert
https://ebm.jamanetwork.com/index.html
https://ebm.jamanetwork.com/index.html
https://jamanetwork.com/pages/fishbein-fellowship
https://jamanetwork.com/pages/fishbein-fellowship
https://jamanetwork.com/channels/genomics/
https://jamanetwork.com/channels/genomics/
https://jamanetwork.com/channels/hypertension
https://jamanetwork.com/channels/hypertension
https://jamanetwork.com/channels/health-forum/archive
https://jamanetwork.com/channels/health-forum/archive
https://sites.jamanetwork.com/audio
https://sites.jamanetwork.com/audio
https://jamanetwork.com/pages/video
https://jamanetwork.com/pages/video
https://jamanetwork.com/pages/conferences
https://jamanetwork.com/pages/conferences
https://jamanetwork.com/journals/jamasurgery/pages/statistics-and-methods
https://jamanetwork.com/journals/jamasurgery/pages/statistics-and-methods
https://jamanetwork.com/channels/machine-learning
https://jamanetwork.com/channels/machine-learning
https://jamanetwork.com/pages/commenting-policy
https://jamanetwork.com/pages/commenting-policy
https://jamanetwork.com/pages/open-access-policies
https://jamanetwork.com/pages/open-access-policies
https://jamanetwork.com/pages/open-access-policies
https://jamanetwork.com/pages/offensive-content-statement
https://jamanetwork.com/pages/offensive-content-statement
https://jamanetwork.com/pages/offensive-content-statement
http://www.amamanualofstyle.com/
http://www.amamanualofstyle.com/
https://jamaevidence.mhmedical.com/
https://jamaevidence.mhmedical.com/
https://jamaevidence.mhmedical.com/
https://jamaevidence.mhmedical.com/
https://jamaevidence.mhmedical.com/
http://www.peerreviewcongress.org/
http://www.peerreviewcongress.org/
https://edhub.ama-assn.org/jn-learning
https://edhub.ama-assn.org/jn-learning
https://edhub.ama-assn.org/jn-learning/state-cme
https://edhub.ama-assn.org/jn-learning/state-cme
https://edhub.ama-assn.org/jn-learning/pages/clinical-challenge-courses
https://edhub.ama-assn.org/jn-learning/pages/clinical-challenge-courses
https://edhub.ama-assn.org/jn-learning/course/288
https://edhub.ama-assn.org/jn-learning/course/288
https://edhub.ama-assn.org/jn-learning/course/294
https://edhub.ama-assn.org/jn-learning/course/294
https://edhub.ama-assn.org/pages/auto-credit-reporting
https://edhub.ama-assn.org/pages/auto-credit-reporting
https://edhub.ama-assn.org/pages/auto-credit-reporting
https://edhub.ama-assn.org/jn-learning/pages/about-cme
https://edhub.ama-assn.org/jn-learning/pages/about-cme
https://edhub.ama-assn.org/jn-learning
https://edhub.ama-assn.org/jn-learning
https://store.jamanetwork.com/
https://store.jamanetwork.com/
https://jamanetwork.com/pages/apps
https://jamanetwork.com/pages/apps
https://careers.jamanetwork.com/
https://careers.jamanetwork.com/
https://jamanetwork.com/pages/resources-for-librarians
https://jamanetwork.com/pages/resources-for-librarians
https://jamanetwork.com/pages/reprints-and-permissions
https://jamanetwork.com/pages/reprints-and-permissions

Long-term Outcomes in Use of Opioids, Nonpharmacologic Pain Interventions, and Total Cost...

50f7

Medical News

Mpox (Monkeypox)
Research Ethics
Topics and Collections
Visual Abstracts

War and Health

FEATURED ARTICLES

Antiretroviral Drugs for HIV Treatment and Prevention
in Adults - 2022 IAS-USA Recommendations

CONSERVE 2021 Guidelines for Reporting Trials
Modified for the COVID-19 Pandemic

Global Burden of Cancer, 2010-2019
Global Burden of Long COVID
Global Burden of Skin Diseases, 1990-2017

Guidelines for Reporting Outcomes in Trial Protocols:
The SPIRIT-Outcomes 2022 Extension

Mass Violence and the Complex Spectrum of Mental
Illness and Mental Functioning

Organization and Performance of US Health Systems

Spirituality in Serious Illness and Health

The US Medicaid Program: Coverage, Financing,
Reforms, and Implications for Health Equity

USPSTF RECOMMENDATION

https://jamanetwork.com/journals/jamaneurology/fullarticle/27990847utm_campaign=articl...

3/21/2023, 8:47 AM


https://jamanetwork.com/channels/medical-news
https://jamanetwork.com/channels/medical-news
https://jamanetwork.com/channels/monkeypox
https://jamanetwork.com/channels/monkeypox
https://sites.jamanetwork.com/research-ethics/
https://sites.jamanetwork.com/research-ethics/
https://jamanetwork.com/pages/collections
https://jamanetwork.com/pages/collections
https://jamanetwork.com/pages/visual-abstracts
https://jamanetwork.com/pages/visual-abstracts
https://jamanetwork.com/channels/war
https://jamanetwork.com/channels/war
https://jamanetwork.com/journals/jama/fullarticle/2799240
https://jamanetwork.com/journals/jama/fullarticle/2799240
https://jamanetwork.com/journals/jama/fullarticle/2799240
https://jamanetwork.com/journals/jama/fullarticle/2781397
https://jamanetwork.com/journals/jama/fullarticle/2781397
https://jamanetwork.com/journals/jama/fullarticle/2781397
https://jamanetwork.com/journals/jamaoncology/fullarticle/2787350
https://jamanetwork.com/journals/jamaoncology/fullarticle/2787350
https://jamanetwork.com/journals/jama/fullarticle/2797443
https://jamanetwork.com/journals/jama/fullarticle/2797443
https://jamanetwork.com/journals/jamadermatology/fullarticle/2787350
https://jamanetwork.com/journals/jamadermatology/fullarticle/2787350
https://jamanetwork.com/journals/jama/fullarticle/2799547
https://jamanetwork.com/journals/jama/fullarticle/2799547
https://jamanetwork.com/journals/jama/fullarticle/2799547
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/2799486
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/2799486
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/2799486
https://jamanetwork.com/journals/jama/fullarticle/2800656
https://jamanetwork.com/journals/jama/fullarticle/2800656
https://jamanetwork.com/journals/jama/fullarticle/2794049
https://jamanetwork.com/journals/jama/fullarticle/2794049
https://jamanetwork.com/journals/jama/fullarticle/2796374
https://jamanetwork.com/journals/jama/fullarticle/2796374
https://jamanetwork.com/journals/jama/fullarticle/2796374

Long-term Outcomes in Use of Opioids, Nonpharmacologic Pain Interventions, and Total Cost... https://jamanetwork.com/journals/jamaneurology/fullarticle/27990847utm_campaign=articl...

STATEMENTS

Screening for Colorectal Cancer
Screening for Hypertension
Screening for Lung Cancer

Screening for Prediabetes and Type 2 Diabetes

Statins for Primary Prevention of Cardiovascular
Disease

Vitamin and Mineral Supplements for Primary
Prevention of of Cardiovascular Disease and Cancer

BLOGS

AMA Style Insider

Subscriptions & Renewals o g Q @ o @ Get the latest from JAMA Neurology
Manage Emails @ @ Email address

Update My Address

Contact Us

My Account Privacy Policy | Terms of Use

JAMA CAREER CENTER

Physician Job Listings

© 2023 American Medical Association. All

6 of 7 3/21/2023, 8:47 AM


https://jamanetwork.com/journals/jama/fullarticle/2779985
https://jamanetwork.com/journals/jama/fullarticle/2779985
https://jamanetwork.com/journals/jama/fullarticle/2779190
https://jamanetwork.com/journals/jama/fullarticle/2779190
https://jamanetwork.com/journals/jama/fullarticle/2777244
https://jamanetwork.com/journals/jama/fullarticle/2777244
https://jamanetwork.com/journals/jama/fullarticle/2783414
https://jamanetwork.com/journals/jama/fullarticle/2783414
https://jamanetwork.com/journals/jama/fullarticle/2795521
https://jamanetwork.com/journals/jama/fullarticle/2795521
https://jamanetwork.com/journals/jama/fullarticle/2795521
https://jamanetwork.com/journals/jama/fullarticle/2793447
https://jamanetwork.com/journals/jama/fullarticle/2793447
https://jamanetwork.com/journals/jama/fullarticle/2793447
https://amastyleinsider.com/
https://amastyleinsider.com/
https://store.jamanetwork.com/
https://store.jamanetwork.com/
https://jamanetwork.com/oauthsignin?return_url=http%3A%2F%2Fjamanetwork.com%2Fmyaccount%23my-alerts
https://jamanetwork.com/oauthsignin?return_url=http%3A%2F%2Fjamanetwork.com%2Fmyaccount%23my-alerts
https://jamanetwork.com/oauthsignin?return_url=http%3A%2F%2Fjamanetwork.com%2Fmyaccount%23my-profile
https://jamanetwork.com/oauthsignin?return_url=http%3A%2F%2Fjamanetwork.com%2Fmyaccount%23my-profile
https://sites.jamanetwork.com/help/
https://sites.jamanetwork.com/help/
https://jamanetwork.com/myaccount
https://jamanetwork.com/myaccount
https://careers.jamanetwork.com/
https://careers.jamanetwork.com/
https://www.facebook.com/jamaneuro/
https://www.facebook.com/jamaneuro/
https://www.facebook.com/jamaneuro/
https://twitter.com/JAMANeuro
https://twitter.com/JAMANeuro
https://twitter.com/JAMANeuro
https://www.instagram.com/jamanetwork/?hl=en
https://www.linkedin.com/showcase/jamaneurology/
https://www.linkedin.com/showcase/jamaneurology/
https://www.linkedin.com/showcase/jamaneurology/
https://ja.ma/neuryt
https://ja.ma/neuryt
https://ja.ma/neuryt
https://www.pinterest.com/jamanetwork/
https://www.pinterest.com/jamanetwork/
https://www.pinterest.com/jamanetwork/
https://jamanetwork.com/rss/site_16/72.xml
https://jamanetwork.com/rss/site_16/72.xml
https://jamanetwork.com/rss/site_16/72.xml
https://jamanetwork.com/journals/jamaneurology/pages/jama-neurology-author-interviews
https://jamanetwork.com/journals/jamaneurology/pages/jama-neurology-author-interviews
https://jamanetwork.com/journals/jamaneurology/pages/jama-neurology-author-interviews
https://jamanetwork.com/pages/privacy-policy
https://jamanetwork.com/pages/privacy-policy
https://jamanetwork.com/pages/terms-of-use
https://jamanetwork.com/pages/terms-of-use
https://jamanetwork.com/
javascript:;
javascript:;
https://www.silverchair.com/

Long-term Outcomes in Use of Opioids, Nonpharmacologic Pain Interventions, and Total Cost... https://jamanetwork.com/journals/jamaneurology/fullarticle/27990847utm_campaign=articl...

Rights Reserved.
Termsof Use | Privacy Policy | Accessibility

Statement

7 of 7 3/21/2023, 8:47 AM


https://www.ama-assn.org/about/terms-use
https://www.ama-assn.org/about/terms-use
https://www.ama-assn.org/about/privacy-policy
https://www.ama-assn.org/about/privacy-policy
https://www.ama-assn.org/about/accessibility-statement
https://www.ama-assn.org/about/accessibility-statement
https://www.ama-assn.org/about/accessibility-statement
https://www.ama-assn.org/about/accessibility-statement

