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Objectives To investigate correlation between slip percentage (SP) of spondylolisthesis
and cross-sectional area (CSA) of lumbar paraspinal muscles; psoas major (PM), multifidus
(MU) and erector spinae (ES).

Methods A retrospective study was carried out in 120 spondylolisthesis patients who
had visited the Spine center of Kyung Hee University Hospital at Gangdong and had taken
lumbar MRI, CSA of lumbar paraspinal muscles was measured from axial T2-weighted MRI
and divided by CSA of vertebral body to avoid weight’ s influence, SP was also measured
from sagittal MR,

Results SP increase has significant correlation with decreased CSA-MU (r=037, p
<0.01) and increased CSA-ES (r=0.19, p<0.05). There was no significant correlation be-
tween SP and CSA-PM.

Conclusions MU atrophy and ES hypertrophy have significant correlation with SP of
spondylolisthesis, CSA of lumbar paraspinal muscles can be a risk factor of progression of
spondylolisthesis and compensation for the instability, (J Korean Med Rehab
2016;26(1):95-102)

Key words Paraspinal Muscles, Psoas Muscles, Spondylolisthesis, Muscular Atrophy,
Magnetic Resonance Imaging
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() &5 MRV A3, oV, tiAkg, ol =+
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|Fo R o= A= HAeHo] vet gl=A Selehs U
o7, A FA FHo| mmExl Hol(A)E e A
FEHe] ZolB)E vhe F WEHE FARE Aot
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N

Fig. 1. T2-weighted image obatained in a lateral plane of the
lumbar spine. Slip percentage (SP) that translation of adjacent
vertebral endplates divided by the length of the inferior lum-
bar width. (A) Distance of the translation of superior vertebral
endplates. (B) Width of inferior vertebral body.
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& o|-83}r}. PACS (Picture Achieving and Communi-
cation System) W47 5 Free Line ROI (region of inter-
est) & ARgste] HFAN(VB), FEe| Ha(PM), thE
MU), HF7|HZ(ES)e] Fze S4elrkFig. 2).
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EXE A3 ] Hit £ EFHXH(mean Tstandard devi-
ation) = FAISFATE A, AL F3 ol net &
3l T, independent t-test® oS eIt A
A B, HFA, QFFHIEL] @A Aolo] A
< Yolr7] Q& Spearman correlationg ARg-5fe] H2
stlom, pgke] 0.05 wHel Aol FAHSRE foln]
sirkaL 178kt T 02 ved] Al 0]-835k
og] HEE Alo|o] ks | BAIEIT)

Fig. 2. T2-weighted image obtained in an axial plane of the
center height of 14-5. Using measure area Free Line ROI
(region of interest) for calculating cross-sectional areas of
Psoas major (PM), Multifidus (MU) and Erector spinae (ES),
Vertebral body (VB).

1. ddof| g 84

Z 1207 9] HEFZNHASLS Sl disl] o, [ A
T, HEA Q] vdd, Fa thde 7ge] dHde
Hz=H|o] o g r 7S HF+EEHxH Mean+
Standard Deviation) 3202 7]|&3}3ict. AEd w2}
AR AgelE dAgAke] kAl 54 et 2
tHTable 1), AA| #ale] FHF odge 51, 05i6 06M %
o, FEAY FEE 19.8149.04%%l0H, Fad, thad,

7)H2e] GRS A H5A o %‘ﬁ@i e 7o)
BFite 247} 1.460,53, 0.7470,23, 1.8870,510]4c},

AA BT G e 7zt corgellen, wAde]
odHYg AeH(p<0.01), TE, 71HEH(p<0.05)¢]
o] fefabA Zlou, vol, [l Are frold A}
o7} g13t(Table D).

2. MEFWHSISO| RE nE 54

A AT FEYPL 657, HPFL 5580|10k ¥
3 Ato] PEAHLS 43 92+14 87, EPF skxje]
?i 32 59.47+13. 1402, HPY Ale] o7} B
ShatETh vol7h folatAl wkeh(p <0.01) gk &3y
Sxte] A9 Ax, Ay VYo whize HF
Alo] Ao 7 LRiE Fho] IR 3xle] A v 5
o3l Fkork(p<0.01), thate] whHFe {3l up
2} PGt e] 2fo]E Ho|A] kr(Table 1I).
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oﬁ*, oBL =t -111

Table I. Measured Anthropometric Parameters of Patients ac-
cording to Gender Type

Total Male (n=60) Female (n=60) p-value
Age 51.05£16.06 50.47£17.47 51.63%£14.64 0.693

SP (%) 19.81+9.04 19.86+9.16 19.77+9.02  0.959

PM/VB  1.46%053  1.82%049  1.10%026 0001"
MU/VB  0.74+0.23  0.79+0.23  070+0.23 0.046*
ES/VB 1.88+0.51 1.99+0.48 1.78+0.53 0.029*

Independent student t-test, *p<<0.05, Tp<0,01,

SP: Slip percentage, VB: cross-sectional area of Vertebral
body, PM: cross-sectional area of Psoas major, MU: cross-sec-
tional area of Multifidus, ES: cross-sectional area of Erector
spinae,
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Table II, Measured Anthropometric Parameters of Patients ac-
cording to Each Type of Spondylolisthesis

Table IV, Correlation between Age and Cross-sectional Area
of Lumbar Paraspinal Muscles

Isthmic Degenerative
(n=65) (n=55)

Age 51.05+16.06 43.92+14.87 59.47+13.14 00017

Total p-value

SP (%) 19.8149.04 229841034 16.07+523 0.001"
PM/VB  1.46%0.53 158+054 1314049 0,001"
MU/VB  0.74%0.23 0774024 074022 0111

ES/VB  1.88%+0.51  2.03+0.5 1.7%0.47 0.001"

Independent student t-test, *p<<0.05, Tp< 0.01,

Type [ Isthmic type, Type D: Degenerative type, SP: Slip per-
centage, VB: cross-sectional area of Vertebral body, PM:
cross-sectional area of Psoas major, MU: cross-sectional area
of Multifidus, ES: cross-sectional area of Erector spinae.

Table III, Correlation between SP and Cross-sectional Area of
Lumbar paraspinal Muscles

PM/VB
SP —0.10

MU/VB ES/VB
—0.27" 0.19*

Spearman’s Correlation, *p<0.05, Tp<0,01,

SP: Slip percentage, VB: cross-sectional area of vertebral
body, PM: cross-sectional area of Psoas major, MU: cross-sec-
tional area of Multifidus, ES: cross-sectional area of Erector
spinae,
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GARL =019 (p<0.03)E o] A BAS
Rovt, HFE A9 Awe} Aate] v dHAg
g1SitH(Table IID).
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4, Uolgt M9l HE, 2%
Mgtz

=
r

Holt BeE e, e, /92 duse
Hzzo] waHos e o] z2H =—037 (p<
0.01), r=—0.50 (p<0.01), r=—0.19 (p<O.05)E &2
ZFHBAE EtH(Table 1V),
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PM/VB
Age —0.32"

MU/VB ES/VB

—0.50" —0.19*

Spearman’s Correlation, *p<0.05, Tp<0,01,

VB: cross-sectional area of vertebral body, PM: cross-sectional
area of Psoas major, MU: cross-sectional area of Multifidus,
ES: cross-sectional area of Erector spinae

Table V, Associations of SP with Anthropometric Parameters
by Multiple Linear Regression Analysis

B £SE Partial R’ p value
Type —0,53241,649 —0.477 0.001"
Age 0.25140.059 —0.217 0.018*

MU/VB —0.197£3.584 —0.193 0.036*

Multiple linear regression analysis, *p<0.05, Tp<0,01,
SE: standard errors, SP: Slip percentage, VB: cross-sectional
area of vertebral body, MU: cross-sectional area of Multifidus.
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