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Abstract BACKGROUND CONTEXT: Several reports suggest that level- and side-specific multifidus at-
rophy or fat infiltration may be related to localized spinal pathology and symptoms. In particular,
a study using a porcine model reported rapid level- and side-specific multifidus atrophy and adipo-
cyte enlargement resulting from anterolateral disc or nerve root lesions.
PURPOSE: To investigate asymmetry in cross-sectional area (CSA) and fat infiltration in multi-
fidus and other paraspinal muscles in patients with acute or subacute unilateral symptoms of rad-
iculopathy and concordant posterolateral disc herniation. If multifidus asymmetry is indeed
related to local pathology, this may serve as a marker for helping to target the search for less clearly
identifiable pathology responsible for low back–related symptoms, which currently remains elusive
in approximately 85% of those seeking care.
STUDY DESIGN: Cross-sectional observational study.
PATIENT SAMPLE: Subjects were patients referred to magnetic resonance imaging (MRI) with
unilateral leg symptoms of less than 6 weeks onset suggestive of radiculopathy, with a consistent
posterolateral lumbar disc herniation verified on imaging.
METHODS: Using T2-weighted axial MRI, measurements were obtained for total muscle CSA
and signal intensity, functional (fat-free) CSA, and the ratio of functional CSA to total CSA.
RESULTS: Forty-three subjects met the inclusion criteria. The ratio of functional CSA to total
muscle CSAwas smaller on the side of the herniation than on the unaffected side, both below (mean
0.69 vs. 0.72, p5.007) and at the level of herniation (mean 0.78 vs. 0.80, p5.031). Multifidus signal
intensity (fat infiltration) was greater on the side of the herniation at the level below the herniation
(p5.014). Contrary to expectation, greater total multifidus CSAwas found ipsilateral to the pathol-
ogy at the level of herniation (p5.033). No asymmetries were found at the level above the herni-
ation or in any other paraspinal muscles, with the exception of higher signal in the erector spinae at
the level and side of herniation.
CONCLUSIONS: Multifidus may be particularly responsive to, or indicative of, localized lumbar
disc or nerve root pathology within the first 6 weeks of symptoms as expressed through fat infiltra-
tion, but not through CSA asymmetry on MRI. However, such measurements are not reliable
markers of lumbar pathology on an individual basis for use in clinical or research settings. � 2012
Elsevier Inc. All rights reserved.
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Introduction

There have been a number of reports of paraspinal muscle
atrophy and fat infiltration associated with back pain prob-
lems [1–5]. Whether these changes represent a risk factor
for or consequence of low back pain continues to be debated
[3]. Most intriguing, however, have been reports of multifi-
dus atrophy that appears to be level- and side-specific in
relation to symptoms and localized spinal pathology. These
findings come from studies of disc herniation [6,7], experi-
mentally inflicted disc or nerve root lesions [8] and nerve
root avulsion [9], as well as symptoms of radiculopathy or
unilateral acute or chronic low back pain [10–13]. The level-
and side-specificity of multifidus atrophy suggests that such
variations may represent a marker for localizing the site of
painful lumbar pathology. The apparent specificity of varia-
tions in multifidus, as compared with other paraspinal mus-
cles, is thought to stem from its unique unisegmental
innervation [14,15], although this has been questioned by
some [9,16,17].

Multifidus atrophy has been studied specifically in rela-
tion to disc lesions, with or without nerve root involvement,
in several studies. In a 2006 ISSLS Prize study by Hodges
et al. [8], which provided the motivation for this study, level-
and side-specific multifidus atrophy and multilevel side-
specific enlarged adipocytes were observed within days
after experimentally inflicted anterolateral disc lesions,
without suspected denervation, using a porcine model. It
was hypothesized that the rapid, level-specific changes after
a disc lesion may have been caused by reflex inhibitory
mechanisms. This suggests that multifidus asymmetry could
be an early indicator for acute, painful disc lesions without
clear nerve root involvement and related denervation and,
thus, possibly a marker to help localize painful lumbar
disc-related pathology. More widespread side-specific atro-
phy spanning several levels was found in the case of nerve
root lesions [8]. A year later, Hyun et al [6] reported on
a study of 39 patients with herniated lumbar discs and
chronic unilateral leg pain suggestive of radiculopathy. They
found significantly more multifidus asymmetry in patients
with radiculopathy verified on electromyography, as com-
pared with patients with nonconfirmatory electromyography
or a control group. Level-specific asymmetry was not
investigated [6]. More recently, a study of multifidus asym-
metry in 20 patients scheduled to undergo microdiscectomy
at the L4–L5 disc revealed the presence of a smaller multi-
fidus in 17 of the patients on the side of the herniation
or when the herniation was deemed to be central [7]. In an-
other study of symptomatic disc herniations, neurogenic
changes in multifidus were observed as judged through his-
tology of biopsy samples, but muscle asymmetry was not
studied [18].

Further study is needed to clarify whether level- and
side-specific multifidus muscle atrophy is a marker for disc
pathology in humans. A marker for localizing such pathol-
ogy could have significant implications for clinical

investigations and research focused on identifying the pa-
thology underlying back-related symptoms, which has to
date remained elusive. It is estimated that the underlying
pathology is unknown in approximately 85% of individuals
seeking care for back problems, an estimate that has re-
mained relatively unchanged for decades [19]. If multifidus
asymmetry is indeed related to local pathology, this marker
could represent a substantial advance in helping to target
the search for the pathology responsible for low back–
related symptoms.

The objective of this study was to determine the pres-
ence of level- and side-specific multifidus atrophy or fat in-
filtration in patients within 6 weeks of onset of unilateral
radicular symptoms associated with posterolateral disc her-
niation confirmed on magnetic resonance imaging (MRI).
Although some investigators have reported multifidus
asymmetry at the suspected level of the pathology in pa-
tients with acute, unilateral low back symptoms and at
the level of certain degenerative findings on MRI [12,20],
we were most interested in the level below the pathology.
Asymmetry at this level has been found within days after
experimentally inflicting anterolateral disc lesions, when
multifidus denervation was not suspected [8]. Asymmetry
at the levels below the herniation also would be consistent
with denervation related to nerve root involvement. No
asymmetry was expected at the level above the pathology.
A strong association of localized multifidus asymmetry
with the relatively well-defined spinal pathology of disc
herniation with concordant unilateral symptoms of radicul-
opathy would support multifidus asymmetry as a possible
marker for localizing the search for other less well-

Context
Previous studies suggest that changes in the multifidus

muscles might be indicative of local disc/nerve pathol-

ogy, perhaps as a secondary effect of disuse or a primary

driver of other pathologic changes. This study further

explores this concept.

Contribution
The authors found that fatty infiltration of multifidus

muscles could be observed within 6-week sciatica dura-

tion at the level below a disc herniation.

Implication
The authors themselves point out significant limitations

of the study. While the findings are interesting, they are

likely nonspecific. It remains unclear if these findings

could predate or predispose the disc herniation, or possi-

bly play an independent role in recovery potential or re-

currence risk.
—The Editors
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