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The Relationship of Lumbar Multifidus Muscle Change to
Disc Hernia and Low Back Pain: An Magnetic Resonance

Imaging Study
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ABSTRACT
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Introduction: Our aim was to evaluate the relationship
between lumbar multifidus (LM) muscle atrophy and lumbar
disc herniation by magnetic resonance imaging (MRI) findings
in patients with low back pain.

Methods: Lumbar MRI of 264 patients aged between 18 and
80 years who had a history of back pain for at least 6 months
were evaluated retrospectively for LM muscle atrophy. LM
muscle atrophy was evaluated at L4-5 and L5-S1 levels in axial
T2-weighted images. The lumbar MRI of the patients were
evaluated for LM muscle atrophy and lumbar intervertebral
disc herniation. The relationship of LM muscle atrophy to
lumbar intervertebral disc herniation and back pain was
investigated statistically.

Results: Of 264 (147 female, 117 male) patients, 88 patients
(33.3%) had grade 0 atrophy, 135 (51.1%) had grade 1 atrophy
and 41 (15.5%) had grade 2 atrophy. The prevalence of LM
muscle atrophy was 73.5% in females and 49.8% in males. In 210
of 264 patients, intervertebral disc herniation was detected at
any level in the lumbar spine. Of these 210 patients, 150 (71%)
had grade 1 and 2 LM muscle atrophy. Spinal canal stenosis,
intervertebral disc herniation and nerve root compression
were not detected in 54 of 264 patients. Of these 54 patients,
28 had grade 0 atrophy, 23 had grade 1 atrophy and 3 had
grade 2 atrophy.

Conclusion: In our study, 9.8% of patients with low back pain
had grade 1 and 2 LM muscle atrophy without accompanying
spinal canal stenosis, intervertebral disc herniation or nerve
root compression. LM muscle atrophy alone may be the cause
of low back pain in patients with normal MRI.

Keywords: Low back pain, lumbar disc herniation, magnetic
resonance imaging, multifidus muscle

Amag: Bizim buradaki amacimiz kronik bel agrisi ile lomber
multifidus (LM) kas atrofisi arasindaki iliskiyi manyetik rezonans
gortintiileme (MRG) bulgulari ile birlikte degerlendirmektir.

Yontemler: En az 6 aydir sirt agrisi sikayeti bulunan yaslari
18 ile 80 arasinda degisen 264 hastanin lomber MRG'si
retrospektif olarak LM kas atrofisi agisindan degerlendirildi.
LM kas atrofisi aksiyal T2 goriintilemelerde L4-5 ve L5-S1
duzeylerinden degerlendirildi. Hastalarin lomber MRG'si
LM kas atrofisi ve lomber intervertebral disk herniasyonu
acisindan degerlendirildi. LM atrofisinin lomber intervertebral
disk herniasyounu ve bel agrisi ile olan iliskisi istatistiksel
olarak arastirildi.

Bulgular: iki yiiz altmis dort (147 kadin, 117 erkek) hastanin
lomber MRG'sinde 88 hastada (%33,3) evre 0 atrofi, 135 hastada
(%51,1) evre 1 atrofi ve 41 hastada (%15,5) evre 2 atrofi saptandi.
Kadinlarda LM atrofisinin sikligi %73,5 olup erkeklerde %49,8'dir.
iki yiiz altmis dort hastanin 210’'unda lomber vertebralarda
herhangi bir seviyede intervertebral disk hernisi saptand. iki
yliz on hastanin 150’sinde (%71) LM kasinda evre 1 ve 2 atrofi
saptandi. iki yiiz altmis dort hastanin 54’tinde herhangi bir
seviyede intervertebral disk herniasyonu, spinal kanal darligi ve
sinir kokii basisi saptanmadi. Bu 54 hastanin 28'inde evre 0,
23’linde evre 1 ve 3’linde evre 2 atrofi saptandi.

Sonu¢: Bizim yapmis oldugumuz calismada lomber
intervertebral disk herniasyonu, spinal kanal stenozu ve sinir
koki basisi mevcut olmayan tek sikayeti bel agrisi olan %9,8
olguda LM kasinda evre 1 ve 2 atrofi saptanmistir. Tamamen
normal MRG’si olan olgularda LM kas atrofisi tek basina bel
agrisinin nedeni olabilir.

Anahtar Kelimeler: Bel agrisi, lomber disk hernisi, manyetik
rezonans gortintileme, multifidus kasi
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Introduction

Low back pain (LBP) is a common and often recurrent health problem.
Approximately 80% of people have at least one case of LBP during their
lifetime. Paraspinal muscles play a significant role in the stability and
functional movements of the lumbar spine (1). The lumbar multifidus
(LM) muscle is the main stabilizer of the lumbar spine, and is important
for spinal motion and stability (2,3). Dysfunction of the LM muscle has
been found to be important in chronic and recurrent LBP (4). Chronic
diseases and long-term neurological inhibition after trauma may cause
muscle atrophy and may lead to the replacement of healthy LM muscle
fibrils with adipose tissue (5). Morphological changes of LM muscles
in patients with lumbosacral disc herniation have been reported in
literature (6-9). Kim et al. (7) demonstrated that the cross-sectional areas
of the LM muscle were reduced when the symptom duration was 6
months or longer in case of lumbar disc herniation. In addition, studies
in the literature have shown that LBP and paraspinal muscle atrophy
have a relationship (3-5). In this study, we evaluated the relationship
between lumbar disc herniation and LM muscle atrophy in patients with
LBP by using magnetic resonance imaging (MRI).

Methods

The University of Health Sciences, Samsun Training and Research
Hospital Ethics Committee approval was received for this study (decision
no: 2017/24). In total, 264 patients (range: 18-80 years) who suffered
from LBP for six months or longer were retrospectively evaluated.
Patients with spinal fractures, malignancy, intraspinal mass, spondylitis,
previous surgery or structural deformity were not included the study.

Radiological Protocol and Imaging

The MRI images were obtained with a 1.5 Tesla MAGNETOM Aera® MRI
device (Siemens Healthcare, Erlangen, Germany) with a body surface
coil. The sequences included sagittal T1-weighted fast spin-echo (FSE)
(TR/TE: 475/9.3), T2-weighted FSE (TR/TE: 3790/97) and axial T2-weighted
FSE (TR/TE: 4271/108), 280 mm field of view, 180X256 matrix, and 4 mm
section thickness, NEX 2.

LM muscle atrophy was assessed at L4-L5 and L5-S1 levels in all patients.
LM muscle was evaluated in three grades according to fatty atrophic
changes, as grade 0 (fatty atrophy less than 10%), grade 1 (fatty atrophy
between 10% and 50%) and grade 2 (fatty atrophy greater than 50%)
(Figure 1) (10,11). Evaluation of the fatty atrophic changes in the LM
muscle was performed visually and it was conducted by a single
researcher. The fatty infiltration percentages were bilaterally identical
in all study groups.

Statistical Analysis

Statistical analysis was performed with SPSS software version 21 (IBM
Corporation, Armonk, USA). Kolmogorov-Smirnov test was used to test
the normal distribution of data. The results were presented as mean,
standard deviation, minimum, maximum, frequency and percentage
according to characteristics.
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Independent Samples t test or univariate analysis of variance were used
for intergroup comparisons. Chi-square test was used for the comparison
of nominal variables. P<0.05 was considered significant.

Results

Patients

One hundred and forty-seven women (62.3%) and 117 men (37.7%) with
LBP were included in the study. The mean age was 47.6+14.0 years
(range=18-80 years). The mean age of the patients with and without
lumbar intervertebral disc herniation at any level is shown Table 1.

Imaging Results

Two hundred and ten (115 female, 95 male) (79.5%) patients were
diagnosed as having lumbar intervertebral disc herniation at any
level by MRI. Intervertebral disc herniation was not detected in 54 (32
female, 22 male) of 264 patients. The mean age of the patients with
and without lumbar intervertebral disc herniation is shown in Table 1.
Of 264 patients, 88 (33.3%) had grade 0 atrophy, 135 (51.1%) had grade
1 atrophy and 41 (15.5%) had grade 2 atrophy. LM muscle atrophy was
73.5% in women and 49.8% in men (p=0.01). In addition, LM muscle
atrophy was more common in both male and female patients older than
40 years of age (Table 2). All LM muscles were bilaterally atrophic.

Table 1. The mean age of the patients with and without lumbar
intervertebral disc herniation

Intervertebral disc

herniation at any level il el e p
39.71£9.2 37.8x12.1
0 (n=60) 0.12
(n=26) (n=34)
50.1£9.3 49.8+10.6
. . 1(n=112) 0.70
With herniation (n=210) (n=62) (n=50)
64.716.6 +
2 (n=39) G157 g3
(n=27) (n=11)
34.1£10.1 3281111
0 (n=28) 0.75
(n=13) (n=15)
i iati + 53.7+14.5
Wlihout herniation 1(n=23) 43;6_13.3 019
(n=54) (n=16) (n=7)
2 (n=3) (n=3) (n=0) *

Grade 0 atrophy: fatty infiltration <10%, Grade 1 atrophy: fatty infiltration 10%-50%,
Grade 2 atrophy: fatty infiltration >50%

*Comparison cannot be made because there were no male patients in this group

Table 2. Assessment of lumbar multifidus muscle atrophy
according to age and sex

LM muscle atrophy

<40 years >40 years p
Grade 0 31 (75.6%) Grade 0 18 (23.6%)

Male <0.001
Grade 1+2 10 (24.4%) Grade 1+2 58 (76.4%)
Grade 0 25 (60.9%) Grade 0 14 (13.2%)

Female <0.001
Grade 1+2 16 (39.1%) Grade 1+2 92 (86.8%)

LM: lomber multifidus, grade 0: fatty infiltration <10%, Grade 1: fatty infiltration 10%-
50%, Grade 2: fatty infiltration >50%



Disc herniation and LM muscle atrophy at L4-L5 level was significantly
associated with age (p=0.001 and p<0.001, respectively), and disc
herniation at L5-S1 level was not significantly associated with age (p=0.49).
The coexistence of LM muscle atrophy and disc hernia at both levels (LM
muscle atrophy and disc herniation at L4-L5 level, p=0.58, LM muscle
atrophy and disc herniation at L5-S1 level, p=0.87) and disc herniation at
L4-L5 and L5-S1 levels (p=0.36) were not associated with age.

The mean age of patients according to the grade of LM muscle atrophy
is given in Table 3. There was a significant difference in the mean age
of the patients with respect to different grades of LM muscle atrophy
(p<0.01). LM muscle atrophy was found to increase with age.

Of 54 patients without lumbar intervertebral disc herniation, 28 had
grade 0 atrophy, 23 had grade 1 atrophy (Figures 2a, b), and 3 had
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grade 2 atrophy. In addition, there was no spinal stenosis or nerve root
compression in MRI of 25 patients with grade 1 or 2 LM muscle atrophy
to explain the LBP. Moreover, 9.8% of our patients with LBP had normal

MRI except for those with LM muscle atrophy.

Discussion

The LM muscle is an important local stabilizer of the lumbar spine.
It can be divided into superficial and deep fibers, each with different
functions. Because the superficial and deep parts of the muscle are
near the center of lumbar joint rotation, the deep fibers can control
intervertebral movement and the superficial fibers are well-suited to
control spine orientation (4). Increased fat infiltration of the LM muscle
may lead to lumbar dysfunction and this may cause LBP (9,12). Eating

Table 3. The mean age of patients according to the grade of LM muscle atrophy, excluding the patients with disc herniation

LM muscle atrophy Number of patients

Grade 0 28
Grade 1 23
Grade 2 3

Age (years) p
19.6£10.5

33.9£14.1 <0.001
52.6£3.6

LM: lomber multifidus, Grade 0: fatty atrophy <10%, Grade 1: fatty infiltration 10%-50%, Grade 2: fatty infiltration >50%

Grade 0

Figure 1. Axial T2-weighted images showing examples of lomber multifidus muscle atrophy. Panel (a) shows grade 0 atrophy: fatty infiltration <10%; panel (b)
shows grade 1 atrophy: fatty infiltration 10%-50%; and panel (c) shows grade 2 atrophy: fatty infiltration >50%

PR Sk
Figure 2. A 53-year-old female patient with grade 1 lomber multifidus (LM)
muscle atrophy without disc herniation. Mid-sagittal image (a) showing normal
L4-L5 and L5-S1 discs, no significant loss of height or disc herniation. Axial T2-
WI (b) showing grade 1 LM muscle atrophy at L4-5 level

Figure 3. A 63-year-old female patient with intervertebral disc
herniation. Mid-sagittal T2-WI (a) showing dehydration and bulging
in the discs. Axial T2-WI (b) at L4-L5 level showing left paracentral
herniation. Grade 2 atrophy is seen in lomber multifidus muscle
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disorders, inactivity, and chronic diseases can cause muscle atrophy. LM
muscle atrophy is more frequent in women. In our study, LM muscle
atrophy was also found to be more common in women (73.5%). There is
decline in muscle mass (approximately 8% for every ten years) after 40
years of age (5). In this study, LM muscle atrophy was found to be more
common in females and males older than 40 years (p<0.001).

Morphological changes of the LM muscle can be detected by
ultrasonography (US), computed tomography (CT) and MRI (4). US is
not preferred for LM muscle assessment due to low tissue contrast and
limited field of vision. CT can be used to assess LM muscle changes.
However, it requires moderate to high radiation and provides less tissue
contrast than MRI. MRI is quite successful in showing changes in LM
muscle and additional pathologies in patients with LBP. In addition, MRI
provides better soft tissue contrast than CT. MRI does not use ionizing
radiation or any other type of radiation (4). LM muscle fatty atrophy is
visualized as high intensity areas on T2-weighted sequences. Most of the
mobility in the lumbar region emerges from L5-S1 and L4-L5 levels (11).
Hence, we evaluated these levels to associate LM muscle with LBP.

Patients with LM muscle atrophy have more lumbar disc herniation than
patients without atrophy. In our study, we found grade 1 (53.3%) LM
muscle atrophy in 112 of the 210 patients and grade 2 (18%) atrophy
in 38 patients with lumbar intervertebral disc herniation at any level
(Figures 3). We also found that coexistence of disc herniation and LM
muscle atrophy at L4-5 levels was associated with age (p<0.05). However,
coexistence of disc herniation and LM muscle atrophy at L5-S1 level was
not associated with age.

Ekin et al. (5) reported that 13% of patients with LBP had LM muscle
atrophy without disc herniation. In our study, 23 (42.5%) of 54 patients
had grade 1 LM muscle atrophy and 3 patients (5.5%) had grade 2
atrophy with LBP without lumbar intervertebral disc herniation. In 26
patients (9.8%) with grade 1 and grade 2 LM muscle atrophy, lumbar MRI
was normal. We could not find any explanation of the causes for LBP
radiologically, except for LM muscle atrophy. We thought that LM muscle
atrophy may be the only finding in patients with LBP.

Woodham et al. (4) reported that spinal manipulative therapy in
combination with LM muscle stabilization exercises could reduce LM
muscle atrophy. In addition, there is evidence that specific exercise
protocols, including multifidus activation, reverse the atrophy of the LM
muscle and that these exercises can reduce LBP (13).

MRI is a useful imaging method for the detection of LBP etiology.
Malignancy, inflammatory diseases, and infectious processes should be
considered in patients with LBP (5). It should be noted that LM muscle
atrophy could cause LBP in patients, even those with normal lumbar
MRI findings. In our study, 9.8% of patients with LBP had grade 1 or 2 LM
muscle atrophy without lumbar intervertebral disc herniation, spinal
stenosis, or nerve root compression.

Conclusion

The LM muscle is the main stabilizer of the lumbar spine and LM muscle
atrophy is closely associated with LBP. In our study, 9.8% of patients
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with LBP had grade 1 or 2 LM muscle atrophy without intervertebral
disc pathologies or nerve root compression. We believe that LM muscle
atrophy can be the only finding in patients with LBP.
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