o

Journal of Korean Medicine Rehabilitation Vol. 32 No. 1, January 2022

pISSN 1229-1854 eISSN 2288-4114
https://doi.org/10.18325/jkmr.2022.32.1.51

H2APANZ A} 4502
AR L o] Ao 5t T34

g -
AT - A

ZAEIEY AR, AFAl Eda

Adzr - Jdw* -

Original Article

PEET BRI F st

QALGT - AR - Y - Aol - ARET - AFET - AL

AT, BARPYEY A

Correlation between Fatty Infiltration of Lumbar Paraspinal Muscle and Slip
Percentage on 45 Korean Medicinal Treatment Cases of Spondylolisthesis:
A Retrospective Study

Yu-Gon Kim, K.M.D.*, Dae-Ho Kim, K.M.D.*, Hyeon-Gyo Jeong, K.M.D.*, Jin-Woong Lim, K.M.D.T,
Yong-Hwa Kim, KM.D.T, Deok Kang, K.M.D.*, Hwe-Joon Jeong, K.M.D.*, Kyung-Moon Shin, KM.D.T,

Dong-Hoon Shin, KM.D.T, Jae-Woo Yang, KM.D.T, Ji-Hoon O, K.M.D.T, Jae-Seong Cho, K.M.D.*

Department of Korean Medicine Rehabilitation, Mokhuri Neck and Back Hospital*, Department of Public Health Care,
Sangju-si Public Health Center®, Department of Acupuncture and Moxibustion, Mokhuri Neck and Back Hospital®

RECEIVED September 6, 2021
REVISED  September 30, 2021
ACCEPTED October 7, 2021

CORRESPONDING TO

Yu-Gon Kim, Department of
Korean Medicine Rehabilitation,
Mokhuri Neck and Back Hospital,
338 Seocho—daero, Seocho-gu,
Seoul 00632, Korea

TEL  (02) 526-0864
FAX (02) 526-0888
E-mail jikolp963@naver.com

Copyright © 2022 The Society of
Korean Medicine Rehabilitation

Objectives Objective of this study is to investigate the role of paraspinal muscles by
examining the correlation between slip percentage (SP) of spondylolisthesis and fatty
infiltration of lumbar paraspinal muscle.

Methods Retrospective analysis was performed on 45 patients diagnosed with spon—
dylolisthesis based on medical records. Using T2-weighted axial magnetic resonance
imaging, cross—sectional areas (CSAs) of psoas major (PM), multifidus (MU) and erec—
tor spinae (ES) were calculated and divided by CSA of lower level vertebral body (VB).
SP was measured using sagittal T2-weighted images. Correlation of SP with muscle
relative cross—sectional area (RCSA) and muscle fatty infiltration by Goutallier classi-
fication was respectively analyzed using Spearman correlation. Statistic assessment
conducted by Wilcoxon signed rank test and paired t—-test using program GraphPad
prism 5 (GraphPad Software, Inc., San Diego, CA, USA).

Results Spondylolisthesis forward slip percentage by Taillard's method was neg-
atively associated with both side MU RCSAs. No significant correlation was found be-
tween PM RCSA, ES RCSA and SP. Forward slippage was significantly correlated with
fatty infiltration of lumbar paraspinal muscle measured by Goutallier classification.
Conclusions This study is to understand the role of paraspinal muscle affecting spinal
instability by investigating correlation between statistical deviation of lumbar muscle
characters (RCSA, fatty infiltration of lumbar muscle) and SP. We found that spondy—
lolisthesis SP is positively related to fatty infiltration of lumbar paraspinal muscle. and
is negatively associated with both side MU RCSAs. (J Korean Med Rehabil 2022;32(1):
51-62)

Key words Spondylolisthesis, Slip percentage, Fatty infiltration, Lumbar paraspinal
muscle
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Fig. 1. Cross-sectional areas of vertebral body (VB), psoas
major (PM), erector spinae (ES), multifidus (MU). T2-weighted
image obtained in axial plane.
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Fig. 2. Goutallier classification. Grade 0: no intramuscular fat, grade 1: some fatty streaks present, grade 2: fat less than muscle
tissue, grade 3: fat equal to muscle tissue, grade 4: more fat than muscle tissue.
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Table 1. General Characteristics of Subjects

Characteristics Statistic values
Sex
Male 7 (15.56)
Female 38 (84.44)
Age 63.62+9.136
BMI 23.80+2.664
Admission period (days) 26.00+12.51
Slip percentage (%) 18.37+£7.981
Goutallier classification
Grade 0 3 (6.67)
Grade 13 (28.89)
Grade II 16 (35.56)
Grade III 8 (17.78)
Grade IV 5 (11.11)
Spondylolisthesis level
L3 on L4 6 (13.33)
L4 on LS 31 (68.89)
L5 on S1 8 (17.78)

Values are presented as number (%) or meantstandard deviation.
BMI: body mass index.
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Table IL Cross-sectional Area of Subjects

Table II1 Differences of NRS & ODI before and after Treatment

Characteristics Statistic values
Cross-sectional area (mm?)

Psoas major muscle

Right 875.7£251.2

Left 872.4+239.6
Paraspinal muscle

Right 1,905+350.5

Left 1,888+335.1
Multifidus muscle

Right 585.0+138.0

Left 575.7£140.0
L5 vertebral body 1,376+246.5
Relative cross-sectional area
Psoas major muscle

Right 0.6469+0.1783

Left 0.6439+0.1682
Paraspinal muscle

Right 1.408+0.2253

Left 1.393+0.2432
Multifidus muscle

Right 0.4309+0.0972

Left 0.4251+0.1021

Values are presented as meantstandard deviation.

2. X|= A1}

SR S0 Uulkzr] EA T oA}
T Esla RE A A B2 A7) Utk 94
A2 ?4%_ €] NRSQI- ODI % ’“E é_@agiotq =

Variables Before treatment After treatment  p-value
NRS 5.978+1.035 3.444+1.374 <0.001"
ODI 51.08+12.44 29.68+9.188 <0.0017"

Values are presented as meantstandard deviation.
NRS: numeric rating scale, ODI: Oswestry disability index.
*Using Wilcoxon signed-ranks test, "Using paired t-test.

*kk

After tréatment

. I

Q 40-

g 40 T
20

L}
Before treatment

T
Before treatment

L}
After treatment

Fig. 3. Differences of NRS & ODI before and after treatment.
**%p<0.001. NRS: numeric rating scale, ODI: Oswestry disability
index.
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Table IV. The Correlation of Slip Percentage with Relative Cross-Sectional Area of Muscle and Goutallier Classification

Slip percentage

Variables
Correlation coefficient p-value
RCSA
Right psoas major -0.119 0.436
Left psoas major -0.120 0.428
Right paraspinal -0.137 0.367
Left paraspinal -0.090 0.555
Right multifidus -0.672 0.000"
Left multifidus -0.645 0.000"
Right erector spine 0.157 0.301
Left erector spine 0.142 0.351
Goutallier classification 0.519 0.000"

RCSA: relative cross-sectional area (cross-sectional area + the area of L5 vertebral body).
Spearman correlation, "p<0.05.

Table V. The Correlation of Clinical Improvement Index with Relative Cross-Sectional Area of Muscle and Goutallier Classification

Variables ANRS AODI
Correlation coefficient p-value Correlation coefficient p-value
Slip percentage 0.193 0.203 0.079 0.604
RCSA
Right psoas major -0.129 0.395 -0.120 0.429"
Left psoas major -0.095 0.530 -0.101 0.509"
Right paraspinal 0.020 0.892 -0.056 0.714"
Left paraspinal 0.040 0.792 0.055 0.716"
Right multifidus -0.160 0.291 -0.082 0.589"
Left multifidus -0.221 0.144 -0.252 0.094"
Right erector spine 0.142 0.348 0.023 0.879"
Left erector spine 0.071 0.639 0.178 0.239"
Goutallier classification 0.267 0.075 0.154 0.310

ANRS: differences of numeric rating scale, AODI: differences of Oswestry disability index, CSA: cross-sectional area (cross-sectional
area ~ the area of L5 vertebral body).
Spearman correlation, ‘Using Pearson correlation.
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Table VI. The Correlation of Slip Percentage with Age, BMI and Admission Period

Slip percentage

Variables

Correlation coefficient p-value
Age 0.067 0.659
BMI 0.031 0.835
Admission period -0.030 0.844

BMI: body mass index.
Spearman correlation.

Table VIL The Correlation of Clinical Improvement Index with Age, BMI and Admission Period

ANRS AODI
Variables
Correlation coefficient p-value Correlation coefficient p-value
Age -0.004 0.976 0.084 0.580
BMI -0.137 0.367 -0.014 0.925"
Admission period 0.438 0.0027 0.351 0.017"T

BMI: body mass index, ANRS: differences of numeric rating scale, AODI: differences of Oswestry disability index.
Spearman correlation, ‘Using Pearson correlation, 'p<0.05.
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