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Relationship Between Low Back Pain and the
Size and Density of the Erector Spinae Muscle and
Multifidus Muscle Using CT Imaging in a Selected
Community-Based Population

Seungbum Chae, M.D., Jacbum Kwon, M.D., Sangbong Ko, M.D.
Department of Orthopaedic Surgery, Daegu Catholic University Medical Center, Daegu, Korea,

Study Design: Case-control study (retrospective comparative study).

Objectives: The purpose of this study was to define the relationship between low back pain (LBP) and the cross-sectional area (CSA) and
density of the erector spinae muscle (ESM) and isolated multifidus muscle (IMM) on computed tomography (CT) scans of patients with a
chief complaint other than LBP.

Summary of Literature Review: Most previous studies have focused on radiographic data from patients with a chief complaint of LBP,
rather than on radiographic data from patients with a chief complaint other than LBP.

Material and Methods: This retrospective study included 475 patients who underwent CT scans between January 1, 2010 and
December 31, 2010. The CSA and density of the ESM, IMM, and the psoas muscle (PM) were obtained. All measurements were
calculated as the ratio of each muscle. The relationships between the CSA of each muscle and both types of LBP were analyzed.
Results: The ESM-to-PM ratio in terms of density was 1.227+0.797 in the LBP group and 0.645+0.732 in the non-LBP group (p=0.174).
The IMM-to-PM ratio in terms of density was 0.664+0.515 in the LBP group and 0.806+0.518 in the non-LBP group (p=0.007).
Conclusions: The IMM was more relevant to LBP than the ESM of the back, and density was more relevant to LBP than the CSA of
regular muscles. The IMM was more useful than the ESM for analyzing LBP.
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ArZxT 1884.7:
Minin-132

Max 7 108

Avg ¢ 45.12

SDJ: 21,69

Sum 196224
Length 7168/19mm

Fig.1. Axial computed tomography scans show area measurements of
the erector spinae (A), multifidus (B), and psoas (C) muscles (red, yellow,
and violet boundaries, respectively).

oF

Fig. 2. Axial computed tomography scans show the measurement method
of the multifidus (1), erector spinae (2), and psoas (3) muscles.
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Table 1. Epidemiologic descriptive statistics of the study populations

Frequency Men Women Total
Population (Percent) 262(55.15) 213(44.85) 475
Mean Age (Range) (Yr)  59.21(18-88)  58.49(18-88)  58.89(18-88)
LBP 64 71 135
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Table 2. Prevalence of LBP according to each muscles

p-value
Variables
No

CSA of each muscles ESM/PM 2.327+0.918 2.273+1.752 0.731
IMM/PM 1.005+0.678 0.967+0.694 0.582

IMM/ESM 0.445+0.297 0.45:0.282 0.863

Density of each muscles ESM/PM 1.227+0.797 0.6450.732 0.174
IMM/PM 0.664+0.515 0.806+0.518 0.007*

IMM/ESM 1.135£1.077 1.376+1.538 0.096

LBP: Low Back Pain, CSA: Cross Sectional Area, ESM: Erector Spinae Muscle, PM: Psoas Muscle, IMM: Isolated Multifidus Muscle.

*: Statistically significant with p<0.05.
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