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the question)
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Across the spectrum of clinical care, there are no perfect
treatments—therapies that provide clear benefit without

associated or potential harm. Although this principle is well-
recognized, a complete understanding of the benefits and risks
for any treatment is only achieved with the accumulation of
experience and evidence. Governed by the Hippocratic oath,
physicians are charged with the responsibility to evolve their
practices with gained knowledge so that we ultimately “do no
harm.” This ethical imperative has ushered doctors away from
prescribing heroin (derived from the German term “heroisch,”
which means large and powerful) elixirs as general panaceas, or
performing lobotomies for a host of psychiatric indications,
among countless other examples across history.20,28 In this
context, the paradoxical effects of radiofrequency neurotomy
(RFN) of the lumbar medial branches in treating facet-mediated
chronic low back pain (LBP) at the expense of causing multifidus
atrophy has received a surge of recent attention and warrants
further investigation.

Although other groups of supportive spinal musculature exist,
biomechanical studies have demonstrated that the multifidi
contribute up to two-thirds of the necessary lumbosacral spine
stability required for dynamic movement.12,32 Consequently,
multifidus atrophy secondary to arthrogenic muscle inhibition has
been associated with compromised spinal neuromuscular
control and propagation of LBP.4,9,23 Motor control and dynamic
stabilization programs aimed at strengthening the multifidus have
proven successful in reducing LBP and associated functional
limitations.8,18 Recently developed restorative neurostimulation
treatments, which selectively stimulate the lumbar medial
branches, have also been effective in improving pain and function
in patients with LBP and associated multifidus atrophy.13

In this issue of PAIN, Guven et al.15 conducted a retrospective
study investigating asymmetries in multifidus morphology after
unilateral RFN. As noted on MRIs obtained at least 2 years post-
RFN, therewas a greater increase inmultifidus fatty infiltration and
decrease in cross-sectional area in the treated vs untreated

“control” muscle. As other investigators have shown that multi-
fidus atrophy is more prevalent on the ipsilateral side of pain at
baseline, muscle atrophy may represent the natural course of
LBP pathology.3,17,25 The concordance of ipsilateral multifidus
atrophy and pain prevalence also suggests that using the
contralateral multifidus as a “control” for comparison may be
inappropriate when studying the denervation effects of RFN. A
study comparing multifidus morphology across multiple time
points in patients with LBP treated with and without RFN would
more definitively implicate RFN as a causative factor. Interest-
ingly, the findings by Guven et al. are contradictory to those by
Oswald et al.22 who found no evidence of asymmetrical
paraspinal muscle or fat distribution between treated and
untreated sides when studied across a similar time frame post-
RFN. Alternatively, multifidus atrophy may also represent a red
herring as Crawford et al. showed that multifidus atrophy was
present and increased with age in a cohort of healthy volunteers
without LBP.7

Whereas post-RFN multifidus atrophy was not clearly estab-
lished in their study, Smuck et al. found a greater prevalence of
disk degeneration in treated lumbosacral levels.26 Given that
accelerated disk degeneration is a harbinger of accelerated
lumbar spondylosis, the long-term risks of RFN should be
questioned, especially in younger populations who can develop
facet-mediated LBP after athletic, occupational, or military-
related injuries. These populations are not only at increased risk
for facetogenic pain (ie, traumatic arthritis) but the consequences
of paraspinal muscle atrophy may also be greater. Even in
non–high-risk populations, the unclear long-term harms for
multifidus-mediated spinal instability are concerning, especially
if repeat RFN procedures are performed at short time intervals;
studies have shown that the final phase of continuous muscle
denervation consists of irreversible, interstitial fibrosis, wherein
muscle tissue is replaced by adipocytes.1,5 Because the L5
dorsal ramus rather than the medial branch is denervated at the
most commonly affected L5-S1 facet joint, the lateral- and
intermediate branch-innervated erector spinae muscles could be
additionally denervated at lower levels.6 The magnitude of these
risks is further amplified given that long-term durability of RFN is
unclear and the cumulative success rate of repeat procedures
tends to decline, albeit on a shallow curve.27

Even if implicated as a direct mechanism formultifidus atrophy,
RFN represents a viable treatment for patients with lumbar facet-
mediated LBP, for which there are no other evidence-based
alternative therapies. Given that this cohort carries a high risk for
opioid utilization and disability, the use of opioid-sparing treat-
ments should be optimized.2,10,11 Moreover, this population is
also at a higher risk for lumbar fusion surgeries, which carry
a much greater risk than RFN and can cause paraspinal muscle
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atrophy secondary to surgical disruption of the branches of the
dorsal rami.23,24,30 When contextualized, there likely exists
a percentage of patients with facet-mediated LBP who may be
better served with RFN procedures as an adjunct treatment to
optimize functional mobility and quality of life. On the contrary,
spinal immobility and deconditioning in this population may be
independent risk factors for worsening chronic LBP and eventual
opioid use or surgical management.4,10,11,21

So how do we reconcile preliminary, conflicting findings and
modify clinical practice? Similar to neuropathic and nociplastic
pain conditions, there are likely phenotypes of degenerative LBP
for whom different treatment modalities need to be incorpo-
rated.6,16,31 Shifting away from RFN en masse might lead to
unintended but predictable consequences of avoidable suffering
and increased opioid and spine surgery utilization in a population
already at high risk for opioid use.10,11 Therefore, recognizing the
hazards of RFN and weighing them against the potential risks of
multifidus atrophy and functional spinal segment instability is
imperative. The use of nonablative therapies such as restorative
neurostimulation or peripheral nerve stimulation have shown
promise to enhance multifidus activation and warrant further
consideration.13,14 Although clearly inferior to RFN, pulsed
radiofrequency may serve as a motor sparing alternative,
especially in patients who are younger or may require repeat
procedures.19,29 Lastly, an emphasis on spinal conditioning
programs should continue to be emphasized in all patients,
especially those with radiologic evidence of multifidus atrophy.
Updates to consensus practice guidelines for lumbar facet joint
interventions will hopefully address these concerns and provide
future directions for clinical practice.6

Conflict of interest statement

S.P.C.: Consultant in 2022 for Avanos (Alpharetta, GA, manu-
facturer of cooled radiofrequency equipment) and SPR Thera-
peutics (Cleveland, OH, manufacturer of Sprint peripheral nerve
stimulation). All named authors meet the ICMJE criteria for
authorship, take responsibility for the integrity of this work, and
have given their approval for publication. J.K. reports no
disclosures.

Acknowledgements

This work was partly supported (partial effort for S.P.C.) by the
U.S. Department of Defense, Uniformed Services University,
Department of Physical Medicine & Rehabilitation, Musculoskel-
etal Injury Rehabilitation Research for Operational Readiness
(MIRROR) (HU00011920011). This organization played no role in
the preparation of this manuscript.

Article history:
Received 7 February 2024
Received in revised form XXXX
Accepted 9 February 2024
Available online 6 March 2024

References

[1] Aird RB, Naffziger HC. The pathology of human striated muscle following
denervation. J Neurosurg 1953;10:216–27.

[2] Andersson GB. Epidemiological features of chronic low-back pain.
Lancet 1999;354:581–5.

[3] Barker KL, Shamley DR, Jackson D. Changes in the cross-sectional area
of multifidus and psoas in patients with unilateral back pain: the
relationship to pain and disability. Spine 2004;29:E515–9.

[4] Brumagne S, Diers M, Danneels L, Moseley GL, Hodges PW.
Neuroplasticity of sensorimotor control in low back pain. J Orthop
Sports Phys Ther 2019;49:402–14.

[5] Carlson BM. The biology of long-term denervated skeletal muscle. Eur
J Transl Myol 2014;24:5–11.

[6] Cohen SP, Bhaskar A, Bhatia A, Buvanendran A, Deer T, Garg S, Hooten
WM, Hurley RW, Kennedy DJ, McLean BC, Moon JY, Narouze S,
Pangarkar S, Provenzano DA, Rauck R, Sitzman BT, Smuck M, van
Zundert J, Vorenkamp K, Wallace MS, Zhao Z. Consensus practice
guidelines on interventions for lumbar facet joint pain from
a multispecialty, international working group. Reg Anesth pain Med
2020;45:424–67.

[7] Crawford RJ, Filli L, Elliott JM, Nanz D, Fischer MA, Marcon M, Ulbrich
EJ. Age-and level-dependence of fatty infiltration in lumbar
paravertebral muscles of healthy volunteers. AJNR Am J Neuroradiol
2016;37:742–8.

[8] Danneels LA, Vanderstraeten GG, Cambier DC, Witvrouw EE, Bourgois
JD, Dankaerts W, De Cuyper HJ. Effects of three different training
modalities on the cross sectional area of the lumbar multifidus muscle in
patients with chronic low back pain. Br J Sports Med 2001;35:186–91.

[9] Deckers K, De Smedt K, van Buyten JP, Smet I, Eldabe S, Gulve A,
Baranidharan G, de Andrès J, Gilligan C, Jaax K, Heemels JP, Crosby P.
Chronic low back pain: restoration of dynamic stability. Neuromodulation
2015;18:478–86.

[10] Deyo RA, Smith DH, Johnson ES, Donovan M, Tillotson CJ, Yang X,
Petrik AF, Dobscha SK. Opioids for back pain patients: primary care
prescribing patterns and use of services. J Am Board FamMed 2011;24:
717–27.

[11] DeyoRA, Von Korff M, DuhrkoopD.Opioids for low back pain. BMJ 2015;
350:g6380.

[12] Freeman MD, Woodham MA, Woodham AW. The role of the lumbar
multifidus in chronic low back pain: a review. PM R 2010;2:142–67.

[13] Gilligan C, Volschenk W, Russo M, Green M, Gilmore C, Mehta V,
Deckers K, De Smedt K, Latif U, Sayed D, Georgius P, Gentile J, Mitchell
B, Langhorst M, Huygen F, Baranidharan G, Patel V, Mironer E, Ross E,
Carayannopoulos A, Hayek S, Gulve A, Van Buyten JP, Tohmeh A,
Fischgrund J, Lad S, Ahadian F, Deer T, KlemmeW, Rauck R, Rathmell J,
Schwab F, Maislin G, Heemels JP, Eldabe S. Three-year durability of
restorative neurostimulation effectiveness in patients with chronic low
back pain and multifidus muscle dysfunction. Neuromodulation 2023;26:
98–108.

[14] Gilmore CA, Desai MJ, Hopkins TJ, Li S, DePalmaMJ, Deer TR, GraceW,
Burgher AH, Sayal PK, Amirdelfan K, Cohen SP, McGee MJ, Boggs JW.
Treatment of chronic axial back pain with 60‐day percutaneous medial
branch PNS: primary end point results from a prospective, multicenter
study. Pain Pract 2021;21:877–89.

[15] Guven AE, Evangelisti G, Burkhard MD, Köhli P, Hambrecht J, Zhu J,
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