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Abstract. [Purpose] The primary purpose of this study was to evaluate chronic low back pain by determining the 
ratio of the cross-sectional areas of the lumbar multifidus of the unaffected and affected sides at the L5 level using 
the ultrasound imaging. [Subjects and Methods] The subjects were 24 young people (10 males, 14 females) with 
chronic low back pain lasting for more than 6 months on one side. The visual analog scale (VAS) value of pain was 
assessed and the cross-sectional areas of the bilateral multifidus muscle were measured with the subjects in a supine 
position in a resting state using ultrasound imaging. Correlation and linear regression analysis were performed on 
the VAS and the ratio of the cross-sectional areas of the lumbar multifidus of the unaffected and affected sides. 
[Results] The VAS and the ratio of the cross-sectional areas of the lumbar multifidus were linearly correlated. [Con-
clusion] The results of this research indicate that when the ratio of the cross-sectional areas of the lumbar multifidus 
of the unaffected and affected sides increases, the symptom of chronic low back pain deteriorates.
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INTRODUCTION

Chronic low back pain (LBP) is considered to be a re-
curring human disease. In order to walk upright and hold 
their position, humans exert a heavy burden on the lum-
bar region1). LBP is a multifactorial disease and it can’t be 
managed by a simple treatment2). Various factors affect 
the stabilization of the muscles which can protect the spine 
joints, such as micro trauma, recurrent pain, and degenera-
tive changes. Chronic low back pain is defined as back pain 
lasting for more than 12 weeks, and it affects more than 
50% of the general population3). It is estimated that over 
70% of adults have at least one episode of low back pain 
during their lifetimes. The prevalence of LBP is higher in 
the young, economically active adults and it is the second 
most common reason for absenteeism from work, and one 
of the most common reasons for medical consultation4). 
Currently, the role of the multifidus muscle in the stabiliza-
tion of the lumbar region is being given much attention. The 
inner abdominal muscle thicknesses (multifidus muscle, 

transverse abdominal muscle) show high correlation with 
the stability of the lumbar region5). Low activity of the inner 
muscles requires the outer muscles (erector spinae, muscu-
lus rectus abdominis, abdominal oblique) to compensate to 
keep the lumbar region stable. This compensation is one of 
the causes of low back pain.

In the trunk structure, pathological change appears most 
often at the L4–L5 level. At this level the multifidus muscle 
is considered to be the main muscle protecting the spinal 
structure controlling the gliding motion at each articuli in-
tervertebrales3). At this level ultrasound diagnostic imag-
ing can easily measure this muscle. There are many evalu-
ation methods for low back pain, such as the spinal column 
joint diagnostic radiation examination or the pressure pain 
threshold test, but the evaluation of muscles is still seldom 
performed6).

The primary purpose of this study was to evaluate 
chronic low back pain by determining the ratio of the cross-
sectional areas of the lumbar multifidus of the unaffected 
and affected sides at the L5 level using ultrasound imaging.

SUBJECTS AND METHODS

The subjects were 24 young people (10 males, 14 fe-
males) with chronic low back pain lasting for more than 6 
months on one side. The subjects’ characteristics are de-
tailed in Table 1. Low back pain patients with a history of 
neurological disease and orthopedic disease were excluded 
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from this study.
The purpose and the content of this research were ex-

plained to the subjects, and all the subjects gave their in-
formed consent to participation in this study. Approval for 
this study was granted by the Research Ethics Committee 
of International University of Health and Welfare, IRB ap-
proval number 12-155.

The subjects’ pain severity was evaluated using a visual 
analog scale (VAS). The cross-sectional areas of the bilat-
eral multifidus muscle were measured with the subjects in 
a supine position in a resting state. Each measurement was 
made twice, and the average value was calculated. Ultra-
sound images of the multifidus muscle wall were obtained 
using an ALOKA (SSD-650CL, ALOKA, Japan) in the B 
mode with a 7.5 MHz linear transducer. Gel was applied to 
the skin beneath the transducer. The transducer was placed 
on the skin 25 mm distal from the spinous process of L3 and 
parallel to the vertebral column. All measurements were 
carried out by the same physical therapist.

The ratio of the lumbar multifidus cross-sectional area 
(%) was calculated as: (unaffected side lumbar multifidus 
cross-sectional area/affected side lumbar multifidus cross-
sectional area)×100%.

In order to determine the correlation of the ratio of the 
cross-sectional areas of the lumbar multifidus and VAS, and 
bivariate analysis between the ratio and VAS was carried 
out. Further, the linear regression (forced entry method) 
was evaluated using VAS as the dependent variable, and the 
ratio of cross-sectional areas of the lumbar multifidus of the 
unaffected and affected sides as the independent variable. 
The data were analyzed using SPSS Ver. 17.0 for Windows.

RESULTS

The cross-sectional area of the lumbar multifidus muscle 
of the unaffected side was 8.79±2.10 cm2, and that of the 
affected side was 7.61±1.96 cm2. The ratio of the cross-
sectional areas of the lumbar multifidus of the unaffected 
and affected sides was 1.16 ± 0.10, and the VAS was 2.22 
± 1.24. Furthermore, VAS increased with the ratio of the 
lumbar multifidus cross-sectional area. The Spearman cor-
relation coefficient for the ratio of the lumbar multifidus 
cross-sectional areas and VAS was 0.72, p<0.01. In linear 
regression analysis, the coefficient of determination was 
0.51, and the regression equation was: VAS=8.849×ratio of 
cross-sectional areas-0.8054.

DISCUSSION

Chronic low back pain is caused by dysfunction of 
the lumbar muscle. Recent research has developed many 
methods for measuring the cross-sectional area or den-
sity of muscles using CT, MRI, and ultrasound. Changes 

in muscle thicknesses have been measured in attempts to 
evaluate chronic low back pain. In addition, CT and MRI 
can be used to evaluate muscle atrophy, fatty infiltration, 
and fat replacement of fibers7). However, it is difficult to 
perform such measurements frequently, because MRI and 
CT equipment is very expensive, and their operating cost 
is high. Furthermore, MRI and CT measurement methods 
cannot evaluate the state of the muscle during exercise. In 
many imaging studies of patients with low back pain, only 
the lumbar paraspinal muscles have been measured, or to-
gether with the lumbar multifidus. And evaluation of the 
multifidus muscle alone has been rare.

Some studies have investigated atrophy of the paraspinal 
muscles in chronic low back pain. The reasons for atrophy 
are disuse and lack of exercise. In diagnostic imaging, par-
tial atrophy of the paraspinal muscles was evident in pa-
tients with chronic low back pain. In particular, decrease of 
inner the part of the multifidus muscle was evident. Com-
pared with the unaffected side, the mass of the multifidus 
muscle on the affected side showed a 10 to 30% reduction8).

In this study, the cross-sectional areas of the bilateral 
multifidus muscle were measured using an ultrasound diag-
nostic imaging system. The degree of low back pain (VAS) 
and the ratio of the cross-sectional areas of the lumbar mul-
tifidus of the unaffected and affected sides were investigat-
ed. The results of bivariate correlation and linear regression 
analyse show that a correlation existed between the ratio 
of lumbar multifidus cross-sectional areas and the VAS as-
sessment of pain in patients with chronic low back pain.

This result indicates that when the ratio of the cross-sec-
tional areas of the lumbar multifidus of the unaffected and 
affected sides increases, the symptom of chronic low back 
pain deteriorates. In clinical practice, ultrasound imaging 
could be used to objectively evaluate chronic low back pain 
by measuring the ratio of cross-sectional areas of the lum-
bar multifidus of the unaffected and affected sides.

Future studies are suggested to collect more data for both 
healthy subjects and subjects who suffer from chronic low 
back pain, to find the standard value above which the symp-
tom of chronic low back pain appears.
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Table 1.  Subject characteristics

M±SD N=24
Age (y) 23.8 ± 5.2
Height (cm) 168.8 ± 8.6
Weight (kg) 62.6 ± 16.4
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