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Abstract

Background/Objectives: Sarcopenia is characterized by the gradual and generalized loss of muscle
mass, strength, and/or physical performance with advancing age. Radiofrequency ablation (RFA) of
the medial branch nerves is a well-established and effective intervention for treating lumbar
facetogenic pain. Although sarcopenia is associated with poor outcomes following epidural steroid
injections and lumbar spine surgeries, its effect on clinical outcomes in patients undergoing RFA for
facetogenic pain remains unexplored. Therefore, this study aims to evaluate the influence of
sarcopenia on treatment outcomes in this patient population. Methods: Patients were classified into
sarcopenia and non-sarcopenia groups based on predefined psoas muscle index (PMI) thresholds.
The primary outcomes included changes in back pain intensity and the proportion of responders at
1, 3, and 6 months following RFA. The secondary outcome was the identification of demographic,
clinical, and sarcopenia-related factors that predicted treatment response at each follow-up interval.
Results: Both groups demonstrated statistically significant improvements in pain scores compared
to baseline at all follow-up points. However, the median pain scores remained significantly higher in
the sarcopenia group at 3 months post-RFA. Despite this, the proportion of responders did not
significantly differ between the two groups at any time point. At 3 months post-RFA, the absence of
prior spinal surgery was identified as a significant predictor of treatment response. Six months post-
RFA, favorable outcomes were significantly associated with the absence of diabetes, no history of
spinal surgery, and a higher PMI. Conclusions: Sarcopenia may affect the degree of pain
improvement following medial branch nerve RFA. Additionally, patient-specific factors such as
diabetes, prior spinal surgery, and PMI should be incorporated in predicting treatment outcomes.

Keywords: radiofrequency ablation; osteoarthritis; spine; sarcopenia; zygapophyseal joint

1. Introduction

Chronic low back pain is a significant healthcare concern that reduces the quality of life, impairs
functionality, and increases disability. Among the various causes of chronic low back pain,
facetogenic pain accounts for approximately 34.1% of all cases [1], with its prevalence increasing with
age [2]. Diagnosing lumbar facetogenic pain remains challenging due to its heterogeneous etiology,
variable clinical presentation, inconclusive physical examination findings, inconsistent radiologic
evidence, and the requirement for confirmation through diagnostic medial branch blocks (MBBs)
[3,4]. Neither Magnetic Resonance Imaging (MRI) nor Computed Tomography (CT) provides
definitive findings that can reliably diagnose lumbar facet-mediated pathology as the exclusive
source of pain [5].
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Currently, the standard for diagnosing lumbar facetogenic pain involves diagnostic facet blocks,
including both intra-articular facet joint injections and MBBs [6]. MBBs are considered more
predictive of successful outcomes following lumbar radiofrequency ablation (RFA) than intra-
articular facet injections; however, both approaches have demonstrated greater predictive value
compared to sham procedures [7]. Each facet joint receives innervation from two medial branches
arising from the posterior primary rami — one from the corresponding spinal level and another from
the level above. For example, the inferior portion of the L4-L5 facet joint is innervated by the L4
medial branch, while the superior portion receives input from the L3 medial branch. These branches
are typically targeted at the transverse processes of L5 and L4 for diagnostic blocks or denervation
procedures. In this context, two target points are typically addressed: one for the medial branch and
another for the facet joint branch itself [8]. RFA of the medial branch nerves that innervate the facet
joints is a well-established treatment modality with high success rates for managing lumbar
facetogenic pain [9]. A systematic review concluded that there is strong evidence supporting short-
term, and moderate evidence for long-term, pain relief in managing lumbar facet joint pain using
radiofrequency thermoneurolysis [10].

According to the European Working Group on Sarcopenia in Older People (EWGSOP),
sarcopenia is characterized by the gradual and generalized loss of muscle mass, strength, and/or
physical performance with advancing age [11]. Its development and progression involve the
interplay of multiple complex biological mechanisms. Firstly, aging results in a reduction in both the
number and cross-sectional area (CSA) of muscle fibers, leading to overall muscle atrophy. Secondly,
imbalances in protein metabolism — specifically, between muscle protein synthesis and degradation
— contribute to the progressive decline in muscle mass. Additionally, age-related hormonal
alterations, including decreased levels of anabolic hormones such as growth hormone and
testosterone, along with elevated concentrations of catabolic agents like cortisol and pro-
inflammatory cytokines, further exacerbate muscle deterioration. Finally, changes in gene expression
and disruptions in cellular processes such as apoptosis can adversely affect muscle tissue health and
play a pivotal role in the pathogenesis of sarcopenia [12].

Various tools and methodologies are available for assessing appendicular skeletal muscle mass
(ASM) [13]. Common techniques include dual-energy X-ray absorptiometry and bioelectrical
impedance analysis. Beyond these, several radiological indices have been introduced to estimate
muscle quantity. Parameters such as the psoas muscle index (PMI), psoas-lumbar vertebral index
(PLVI), and paraspinal muscle index (PSMI) are frequently employed to assess overall skeletal muscle
mass and central sarcopenia [14-16]. Among them, PMI has demonstrated a strong correlation with
conventional sarcopenia assessment tools and is considered a reliable method for evaluating muscle
health [17]. Notably, PMI is extensively used in research, particularly in Asian countries such as Japan
and South Korea [18-20]. Similarly, PLVI has been identified as a simple and valid radiological
marker for central sarcopenia and has shown clinical utility as a surrogate indicator of frailty,
especially in patients undergoing spinal surgery [15,21,22]. PSMI has likewise been proposed as an
objective metric reflecting paraspinal muscle quality and sarcopenia severity [16].

The use of these imaging parameters offers several practical advantages for sarcopenia
assessment. First, they provide objective, quantifiable data that are relatively easy to obtain compared
to conventional screening tools. Second, they eliminate the need for physical performance
assessments. Third, because cross-sectional imaging studies are often already conducted during
diagnostic evaluations, additional testing is usually unnecessary. Lastly, these measurements can be
performed without requiring patient cooperation or detailed medical history, which is especially
advantageous in elderly individuals with cognitive impairments or communication difficulties.

Recent studies have identified sarcopenia as a significant factor associated with adverse
postoperative outcomes, increased morbidity, and elevated mortality rates across a range of medical
conditions [12]. While sarcopenia has been linked to unfavorable prognoses following epidural
procedures [23-25] and lumbar spine surgeries [26], to date, no study has specifically examined its
impact on clinical outcomes in patients with facetogenic pain undergoing RFA of the medial branch
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nerves. Accordingly, the purpose of this study is to investigate the effect of sarcopenia on treatment
outcomes within this particular patient group.

2. Materials and Methods

This study was approved by the Institutional Review Board (IRB) of Ewha Womans University
Mokdong Hospital (EUMC 2024-10-001-001), which waived the requirement for informed consent.
Electronic medical records of patients who underwent RFA of the lumbar medial branch nerves
between September 2019 and November 2023 were retrospectively reviewed for inclusion. All
patients underwent two diagnostic MBBs with 0.5 mL of 2% lidocaine at each target level following
negative aspiration for blood [27]. An MBB was considered successful if it produced a > 50%
reduction in pain intensity. Patients who met this criterion were subsequently evaluated for RFA
when clinically appropriate.

The inclusion criteria were (1) age > 60 years, (2) predominantly axial low back pain lasting at
least 3 months, and (3) inadequate response to conservative treatments, including physical therapy,
integrative therapies, or pharmacological management.

The exclusion criteria were (1) any epidural injection or other spinal interventions within 1
month before RFA, (2) incomplete medical records, (3) absence of lumbar computed tomography
(CT) imaging, and (4) follow-up duration of < 6 months.

Radiofrequency Ablation Procedure

Patients were placed in a prone position on a standard fluoroscopy table. The lumbar spine was
prepared using a sterile technique, and a C-arm fluoroscope was positioned ipsilaterally with oblique
and caudad-cephalad direction to optimize the alignment of the cannula parallel to the target nerve
trajectory. A 22-gauge curved RF cannula with a 10-mm active tip was advanced under a coaxial view
until it contacted the bone between the superomedial border of the transverse process and the
inferolateral neck of the superior articular process at levels > L5. For L5 dorsal ramus ablation, the
cannula was positioned in the groove between the S1 articular process and the sacral ala.

At each level, sensory stimulation at 50 Hz and motor stimulation at 2 Hz were performed to
confirm accurate electrode placement by eliciting contraction of the multifidus muscle. Once proper
positioning was confirmed, 0.5 mL of 2% lidocaine mixed with 10 mg of triamcinolone was injected
through each cannula to minimize procedural discomfort, enhance lesion size, and reduce post-
procedural neuritis [28]. Thermal lesions were then created using an RF generator at 80°C for 90 s,
repeated three times.

Clinical Data Collection

Demographic and clinical data included age, sex, height, body mass index (BMI), diabetes
mellitus status, spinal surgery history at the RFA-treated site, presence of compression fractures or
spondylolisthesis at the RFA-treated site, pain duration before RFA, baseline and post-procedural
pain scores using the 11-point Numeric Rating Scale (NRS) at 1, 3, and 6 months, number of
responders at each time point, treated levels, and RFA laterality. A responder was defined as a patient
who experienced a > 30% reduction in pain score at follow-up without an increase in analgesic use
compared to that at baseline [29]. Sarcopenia-related parameters included the PMI, PLVI, and PSML
The PMI was calculated by manually outlining the bilateral psoas muscles at the L3 vertebral level.
Their total CSA was measured before normalizing it to the height squared (mm?/m?) of the patient
[14,30,31]. The PLVI was determined by dividing the mean CSA of the bilateral psoas muscles by the
CSA of the L4 vertebral body at the inferior endplate level. This was calculated using the following
formula: (left psoas CSA + right psoas CSA) / 2 / L4 vertebral body CSA [21,22]. The PSMI was
calculated by measuring the CSA of the multifidus and erector spinae muscles at the L3-L4 disc level,
then normalizing their sum to the height squared (mm?/m?) of the patient [25].
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All imaging measurements were manually performed using picture archiving and
communication system (PACS) software, independently reviewed by two pain physicians blinded to
the clinical data of the patient.

Outcome Measures

Patients were categorized into sarcopenia and non-sarcopenia groups using PMI thresholds at
the L3 level: < 564.2 mm?/m? for men and < 414.5 mm?/m? for women [14,30]. The primary outcomes
were changes in back pain intensity, assessed via the NRS, and the proportion of responders at 1, 3,
and 6 months post-RFA. The secondary outcome was to identify demographic, clinical, and
sarcopenia-related predictors of treatment response at these time points.

Statistical Analysis

Statistical analyses were conducted using SPSS version 18.0 (IBM Corp., Chicago, IL, USA). The
Shapiro-Wilk test was used to assess the normality of continuous variables. Continuous variables are
presented as mean + standard deviation (SD) or median with interquartile range (IQR), depending
on data distribution. Categorical variables are expressed as frequencies and percentages.

Between-group comparisons were performed using the student’s t-test or Mann-Whitney U test
for continuous variables and the chi-square test for categorical variables, as appropriate. Intra-group
comparisons were assessed using Wilcoxon signed-rank tests. A P-value of < 0.05 was considered
statistically significant.

To identify predictors of RFA response, logistic regression analyses were performed. Variables
with P-values < 0.10 in univariate analyses were included in the multivariate logistic regression
model. A P-value of < 0.05 was considered significant in the multivariate analysis.

3. Results

During the study period, 116 patients who underwent RFA were assessed for eligibility. Of
these, 14 patients were excluded based on the study criteria: five patients were < 60 years of age, and
nine had incomplete clinical data. Ultimately, 102 patients were included in the final analysis and
categorized into two groups: non-sarcopenia (67 patients) and sarcopenia (35 patients) (Figure 1).

[ Em'o“ment ] Assessed for eligibility (n = 116)

Excluded (n = 14)
+ younger than 60 years (n = 5)
+ incomplete clinical data (n = 9)

ll Allocation Jl A
Allocated to non-sarcopenia group (n = 67) Allocated to sarcopenia group (n = 35)
l . ) l

L Analysis J

Analysed (n = 67) Analysed (n = 35)

Figure 1. CONSORT flow diagram.

Table 1 summarizes the baseline demographic and sarcopenia-related characteristics of the
study population. The sarcopenia group had significantly lower BMI, lower rates of prior spinal

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202506.2456.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 June 2025 d0i:10.20944/preprints202506.2456.v1

5 of 13

surgery, and a lower prevalence of spondylolisthesis, along with significantly reduced PLVI and
PSMI values compared to the non-sarcopenia group.

Table 1. Demographic characteristics.

Non-sarcopenia (N = 67) Sarcopenia (N = 35) P-value

Age (years) 77.00 [11.00] 73.00 [10.00] 0.086
Sex (M/F) 19 (28.4) / 48 (71.6) 7 (20.0) / 28 (80.0) 0.358
Height (cm) 155.00 [11.00] 155.00 [8.00] 0.748
BMI (kg/m?) 25.00 [4.00] 22.00 [4.00] 0.000
Diabetes mellitus 17 (25.4) 4 (11.4) 0.098
Surgery history 15 (22.4) 2(5.7) 0.032
Compression fracture 11 (16.4) 6 (17.1) 0.926
Spondylolisthesis 32 (47.8) 9 (25.7) 0.031
Duration (months) 8.00 [19.00] 14.00 [30.00] 0.152
4N)umber of levelstreated (2/3/ 10 4>y /36 (54) /3 (@) 15 (43) /18 (51) / 2 (6) 0.951
Laterality (Left / Right) 39 (58.2) / 28 (41.8) 17 (48.6) / 18 (54.4) 0.353
PLVI 0.597 +0.179 0.470+0.154 0.001
PSMI (mm?/m?)

Ipsilateral 2780.02 [1014.80] 2388.90 [727.40] 0.000

Contralateral 2878.90 [823.10] 2461.08 [580.41] 0.000

Data are presented as the mean + standard deviation, median [interquartile range], or number of patients (%).
Bold indicates statistical significance. BMI, Body mass index; PLVI, psoas-lumbar vertebral index; PSMI,

Paraspinal muscles index.

Both groups demonstrated statistically significant improvements in pain scores compared to
baseline at all follow-up points. However, the median pain scores remained significantly higher in
the sarcopenia group at 3 months post-RFA (Figure 2A). Nevertheless, the proportion of responders
did not significantly differ between both groups at any time point (Figure 2B).
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Figure 2. Pain scores and proportion of responders. (A) Numeric Rating Scale scores for back pain. (B) Proportion
of responders. *P < 0.05, baseline vs. post-RFAs; Wilcoxon signed-rank test. 1P < 0.05, non-sarcopenia vs.

sarcopenia; Mann-Whitney U test.

Univariate logistic regression analysis revealed that factors such as age, sex, height, BMI,
compression fractures, spondylolisthesis, PLVI, and PSMI were not significantly associated with
treatment response (P > 0.10). Table 2 shows the results of the multivariate logistic regression analysis.
At 3 months post-RFA, the absence of prior spinal surgery significantly predicted treatment response.
At 6 months post-RFA, a favorable treatment response correlated with the absence of diabetes, no
history of spinal surgery, and a higher PMI.

Table 2. Factors associated with treatment response based on multivariate logistic regression analysis.

Variable Reference group OR 95% CI P-value

3 months after RFA

Duration - 0.982 0.961-1.004 0.110

Surgery history No surgery history 0.246 0.065-0933 0.039
6 months after RFA

Diabetes mellitus No diabetes mellitus 0.298 0.104-0.853 0.024

Surgery history No surgery history 0.165 0.046-0.589 0.006

PMI - 1.003 1.000-1.006 0.042

Bold indicates statistical significance. CI, confidence interval; OR, odds ratio; PMI, psoas muscle index; RFA,

Radiofrequency ablation.
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No serious adverse events or complications related to the RFA procedures were documented in
the medical records of the patients.

4. Discussion

In this study, we evaluated the effect of sarcopenia on clinical outcomes following RFA for
chronic lumbar facetogenic pain. Although patients with sarcopenia and those without sarcopenia
experienced significant pain reduction, the sarcopenia group demonstrated higher median pain
scores at 3 months post-procedure. Multivariate analysis identified the absence of prior spinal
surgery as a significant predictor of treatment response at 3 months. At 6 months, the absence of
diabetes, no history of spinal surgery, and a higher PMI were significant predictors of a favorable
outcome.

Several previous studies have investigated the relationship between sarcopenia and outcomes
of non-surgical spinal interventions in patients with lumbar spinal disease. For example, in a study
examining the effects of percutaneous epidural balloon neuroplasty —using the same PMI threshold
as our study—no significant differences in median NRS scores for back and leg pain were found
between patients with and without sarcopenia throughout the study period. Both groups, however,
showed significant improvement at 1, 3, and 6 months compared to baseline [30]. This finding
contrasts with our results, which demonstrated a diminished analgesic effect of RFA in the sarcopenia
group, particularly in those with low PMI at 3 months post-procedure.

Additionally, two studies have assessed the analgesic efficacy of epidural steroid injections in
elderly patients with symptomatic degenerative lumbar spinal disease by categorizing patients into
good and poor analgesia groups. One study aimed to determine whether pre-procedural handgrip
strength or PMI could predict analgesic outcomes, and found that handgrip strength was
significantly higher in the good analgesia group than in the poor analgesia group, whereas PMI did
not differ between the two groups [24]. Another study investigated the impact of paraspinal muscle
degeneration, including assessments of muscle size and fat infiltration, reporting that the grade of fat
infiltration in the paraspinal muscles was significantly higher in the poor analgesia group, while the
CSA of the paraspinal muscles did not differ between groups [25]. Similarly, a study evaluating the
relationship between paraspinal muscle degeneration and pain relief after percutaneous epidural
adhesiolysis in patients with degenerative lumbar spinal disease identified higher fatty infiltration of
the paraspinal muscles as an independent factor associated with poorer analgesic outcomes in
patients aged 65 years or older. In contrast, no significant association was found between the CSA of
the paraspinal muscles and pain relief following the procedure [32]. These results are partly
consistent with and partly contradictory to our findings, as PMI was a significant predictor of
treatment response to RFA in our study, whereas PSMI was not.

In previous studies, fat infiltration of the paraspinal muscles appeared to be associated with poor
analgesic outcomes. However, in our study, we did not include fat infiltration as a parameter for
evaluating sarcopenia for several reasons. First, many studies have failed to demonstrate a clear
association between pain and the presence or severity of facet arthropathy on CT or MRI [33].
Nonetheless, CT or MRI was routinely performed prior to RFA to exclude other potential etiologies,
such as discogenic back pain. Although imaging alone is insufficient for diagnosing facetogenic pain,
MRI is generally more expensive than CT in Korea. Furthermore, Berg et al. [34] recommended that
researchers consider incorporating CT rather than relying solely on MRI in studies of facet
arthropathy, as CT provides superior reliability in assessing the overall grade of facet arthropathy,
including osteophyte formation and hypertrophy. Consequently, in clinical practice, MRI evaluations
have often not been performed prior to RFA.

As discussed, existing studies on non-surgical spinal interventions have produced mixed results.
One plausible explanation is that previous research has largely focused on epidural procedures, with
no studies specifically targeting patients with facet-mediated pain. This distinction is clinically
significant, as the pain-generating mechanisms and therapeutic responses in lumbar spinal disorders
are highly heterogeneous. These findings highlight the inadequacy of a one-size-fits-all approach and
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support a growing emphasis on mechanism-based, individualized therapeutic strategies in spinal
care. Future prospective studies are needed to develop comprehensive, personalized predictive
models integrating these variables to improve clinical decision-making and patient outcomes.

The psoas muscles play an important role in spinal biomechanics and maintain lumbar stability
during upright posture [35]. Our findings indicate that the RFA of the medial branch nerve is less
effective in patients with a reduced PMI and that PMI predicts treatment success at 6 months post-
procedure. Although PMI has not been previously studied as a prognostic factor in facetogenic pain,
studies report its value in predicting postoperative outcomes following spinal surgery. In a study
conducted on the Asian population, patients with sarcopenia and low PMI experienced longer
hospital stays than those without sarcopenia despite similar rates of postoperative complications [36].
In another study of patients > 65 years of age, those with low PMI require more blood transfusions
and experience longer intensive care unit stays after elective thoracolumbar spine surgery, indicating
that PMI is a valuable predictor of postoperative recovery in this population [37]. Bourassa-Moreau
et al. [38] report that decreased psoas CSA is associated with postoperative adverse events and
increased 3-month mortality following surgery for metastatic spine disease. Similarly, Gakhar et al.
[39] report that a reduced psoas area is a predictor of 1-year mortality in patients undergoing surgical
decompression for spinal metastases.

Our findings indicate no association between PLVI and overall treatment success. Although
PLVI is employed to predict prognosis in patients undergoing spinal surgery and interventional
procedures study findings remain inconsistent. For example, elderly patients with low PLVI
undergoing single-segment lumbar fusion report significantly higher back pain and disability scores
and quality-of-life scores [40]. Similarly, patients with osteoporotic vertebral compression fractures
and low PLVI experience poorer outcomes in terms of postoperative pain, functional recovery, and
higher refracture rates [41]. In contrast, patients with low PLVI scores did not experience higher rates
of postoperative surgical site infections [42], and low PLVI was not identified as an independent risk
factor for infection or proximal junctional disease in patients undergoing lumbar arthrodesis for
degenerative disc disease [43].

Sarcopenia significantly lowers the multifidus and erector spinae muscle index [44], and
degeneration of the paraspinal muscles strongly correlates with facet joint osteoarthritis [45].
Consistent with these findings, our findings also showed that patients with sarcopenia exhibited
lower PSMI. However, PSMI did not correlate with treatment response in our study. Similar studies
suggest that PMI serves as a more reliable predictor of surgical outcomes than other methods, such
as the CSA of the paraspinal muscles, which lacks association with outcomes following lumbar fusion
[46,47]. Furthermore, sarcopenia defined by paraspinal muscle CSA has not been found to influence
the clinical success of lumbar fusion in patients with degenerative spondylolisthesis [47]. This may
be attributed to the fact that, with aging and degenerative changes, muscle tissue is frequently
replaced by fat, while the overall CSA can remain relatively preserved, thereby diminishing its
prognostic value [48].

In addition to sarcopenia-related variables, our findings indicate a strong trend linking the
absence of diabetes and no prior spinal surgery to better treatment response. In a study examining
the effects of RFA on the medial branch nerves in elderly patients [8], the presence of failed back
surgery syndrome was identified as an independent factor negatively affecting rates of excellent and
good outcomes. Spinal fusion sometimes serves as a treatment option for facetogenic pain, with many
surgeons intentionally or inadvertently performing medial branch rhizotomies during pedicle screw
placement [49]. Although limited, studies investigating the association between diabetes and
epidural steroid injections report that patients with diabetes and poor glycemic control tend to
experience reduced pain relief, based on a retrospective cohort study [50]. Furthermore, our
multivariate logistic regression analysis revealed that pain duration did not significantly predict
responder status. This finding aligns with previous studies showing that pain duration did not
significantly influence treatment success [51].
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The two groups differ significantly in demographic characteristics, BMI, history of prior spinal
surgery, and the presence of spondylolisthesis. Although the underlying causes remain unclear,
several explanations may be considered. While sarcopenic individuals may exhibit increased fat mass
in sarcopenic obesity, the progressive decline in muscle mass is typically associated with lower BMI
[62]. Moreover, a systematic review and meta-analysis report that sarcopenia is associated with
poorer postoperative quality of life in elderly patients with lumbar degenerative disease [53],
prompting surgeons to favor conservative management in this population. Additionally, as
degenerative spondylolisthesis often results from chronic mechanical stress and increased axial
loading on the lumbar spine, reduced physical activity commonly observed in patients with
sarcopenia may lower their risk of developing this condition [54].

This study has some limitations. First, physical functions measured through objective
assessments, such as gait speed and muscle strength, were not included in the evaluation of
sarcopenia. Second, this is a single-center study involving a relatively small patient cohort,
predominantly of South Korean ethnicity. Third, patients were divided into two groups based on
their PMI values, assuming those with lower values have sarcopenia. However, no consensus
currently exists regarding the optimal cutoff value. Fourth, treatment response was defined solely by
changes in NRS scores, without considering changes in other important outcomes such as physical
functional status or patient satisfaction.

5. Conclusions

Sarcopenia may influence the degree of pain relief achieved following RFA of the medial branch
nerves. Additionally, patient-specific factors such as diabetes, history of spinal surgery, and PMI
should be taken into account when predicting treatment outcomes. These considerations can
contribute to more effective, personalized, patient-centered management of lumbar facet
arthropathy.
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MBB medial branch block

RFA Radiofrequency ablation
PMI psoas muscle index

PLVI psoas-lumbar vertebral index
PSMI paraspinal muscle index

CT computed tomography

MRI Magnetic Resonance Imaging
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NRS Numeric Rating Scale
CSA cross-sectional area
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