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[HZE] B Hr 8GR IT P A MN™Y (adult degenerative scoliosis, ADS) £ 35 #E 55 L (22 Z4 UL B4 L) i
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(cross—sectional area,CSA). JEWifb L 4] (fat saturation fraction,FSF) . M5 ™ ] f% #% 8@ A2 2 b (ratio of
CSAconcave to CSAconvex,rCSA) M5 ™ ] i i 16 b 451 2 1L (ratio of FSFconcave to FSFconvex,rFSF), Jf-7F
BHaRK X &R L RO AR % 280, a0 55 58Ik 42 Cobb ffi (coronal Cobb angle, CA) 1 56 {R i ~F- iy #E 55
(coronal balance distance,CBD)., #R4§ C7 #aE42k (C7PL) 5 #H  F 4k (CSVL) B9 AH X 47 & 8 22 %1 CBD =
30mm 95 53 WAL A 41 (CTPL ZE M 3, 13 1) Rl B 41 (CTPL ZE M1 ,9 Bil) o SR FIC X BEAS ¢ 6 55 4347
THUE J22 T 11T 79 00 A 522 JUL R EE KL CSA I FSF B 22 5% Pearson AH OGS T WLIA 32 18 2% 5 B 5 8 FE— i3 e AR A
SR B AR G o G5 R AETHE 2 10, 2 240 BB UL L HESS JILIMH CSA 4 5 3% K T4 il (P<0.05) , 2
ZUULIMH FSF 835 R F 0 (P<0.01) , B LM FSE 25 K F M (P<0.05) , UL A 55 UL M FSF TE 5%
2SR (P>0.05), CA 5ZZNLMNIN CSA | A HURIAR 5 LIUM CSA 2 HAH S (r=-0.233.,-0.346 .-0.211
-0.387 .-0.232,P<0.05) , 5 Z WL FSF .rCSA FIHE S L vCSA £ 1E AH ¢ (7=0.360.0.424 .0.259,P<0.05) . A
41 CBD 54 WL 52 122 2 804 oA X (P>0.05) . B 41 CBD 5 %4 LIV CSA I K LM FSF, £ %4
U LN UL AN ME 55 UL rCSA | I KL rFSF 52 TF A8 ¢ (r=0.720.,0.768 ,0.720,0.752 .0.738 ,0.721 ,0.893 , P<
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Asymmetric degeneration of paravertebral muscle and psoas muscle in patients with adult degenerative
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[Abstract] Objectives: To analyze the asymmetric degeneration of paravertebral muscle and psoas muscle
and its relationship with the radiological spinopelvic parameters in coronal plane in patients with adult degen-
erative scoliosis(ADS), so as to provide a new idea for the evaluation and prediction of coronal imbalance in
patients with ADS. Methods: A retrospective analysis of 96 patients with ADS was performed. The muscle
values at the apex level of the curvature, including cross—sectional area(CSA), fat saturation fraction(FSF), ratio
of CSAconcave to CSAconvex(rCSA), ratio of FSFconcave to FSFconvex(rFSF) were measured on lumbar mag-
netic resonance imaging. The spinopelvic parameters, including coronal Cobb angle(CA) and coronal balance
distance(CBD) were measured on standing radiograph of the entire spine. According to the relative position of
C7PL and CSVL, patients with CBD=30mm were divided into two groups: group A(C7PL on the convex side)

and group B(C7PL on the concave side). Paired—sample i—test was used to analyze the difference between the
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values of muscles on concave and convex side. Pearson correlation was used to analyze the correlation be-
tween the asymmetric degeneration of the muscles and the coronal spinopelvic parameters. Results: At the
apex level of the curvature, CSA of the multifidus muscle, erector spinae, psoas muscle, and paravertebral
muscle on the concave side were significantly larger than those on the convex side (P<0.05). FSFconcave of
the multifidus muscle was significantly larger than FSFconvex (P<0.01). FSFconvex of the erector spinae was
significantly larger than FSFconcave (P<0.05). There was no significant difference between FSF of the psoas
muscle and the paravertebral muscle on both sides(P>0.05). CA was negatively correlated with CSA convex of
-0.346,
-0.211, -0.387, —0.232, P<0.05) and positively correlated with FSFconcave of the multifidus muscle, rCSA of
multifidus muscle and paravertebral muscle(r=0.360, 0.424, 0.259, P<0.05). There was no correlation between

the multifidus muscle, bilateral CSA of the erector spinae and the paraspinal muscle (r=-0.233,

CBD in group A (13 patients) and the values of each muscle (P>0.05). CBD in group B (9 patients) was
positively correlated with CSAconcave of the erector spinae, FSFconcave of the psoas muscle, rCSA of the
rF'SF of the psoas
muscle (r=0.720, 0.768, 0.720, 0.752, 0.738, 0.721, 0.893, P<0.05). Conclusions: There is a significant

correlation between the values of paravertebral and psoas muscle in the ADS patients and the spinopelvic

multifidus muscle, the erector spinae, the psoas muscle and the paravertebral muscle,

coronal parameters. The rCSA of the multifidus muscle has the strongest correlation with CA, and the
correlation between rFSF of the psoas muscle and CBD in patients with CBD =30mm and C7PL on the
concave side is the strongest. The paravertebral muscle and psoas muscle could reflect the degree of coronal
imbalance of ADS patients.
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[a] Joi P4 9F 58 2017 4F 1 A ~2019 4 7 A £ 3k
Bed B TI2H2 B ADS B . 98 ARRIE . 7E
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(erector spinae,ES) JE AL HME 5% LA 8 o AR
(cross—sectional area,CSA) . & iy iz i 1 X (fat
infiltration area,FIA), LI W28 A Fortin
SFWEE Y U7 5 AT Image] (Image J from National
Institutes of Health, Bethesda,MD ,USA ) #& {4 ] 15
(B 1), T8 N8 L el (fat saturation fraction,
FSF) : FSF=FIA/CSAx100% ; M1 55 (™ A A 785 i1 £
Z W (ratio of CSAconcave to CSAconvex,rCSA):
rCSA=[MI{] CSA/™ AN CSA 5 U5 o™ 0 i 197 £ He
] Z k. (ratio of FSFconcave to FSFconvex,
rFSF) : rFSF=[M1] FSF/™M ] FSF, 2% Bao 4P
i 53 87 ik 4% CTPL 5 CSVL MAH XL B K
22 {4 CBD =30mm (¥ & # 7> 4 P 24 . CTPL & 1™
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(K2),
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Iz 5% Tmage] FRAFAE H E5 I LA G —bn i, I 5Bl
381 5 0y BEHE MRI 28317 2R I M i A
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PR NAR B8 5 ) 3 Rl 2R
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K A SPSS 23.0 48 127 34 i 47 48 i 2
B o N BN GE T2 B R R ISP Y 8O A o 22 2 o 1M
™ T A UL PR ) CSA (FSF SR FH e 6 FR A ¢ 46 56 43
Mro -8 2S8C5 T Z LA RS
2Z 8] 1A AH 56 Pk % ) Pearson AH G0 M1 o BUAN A6 36
P<0.05 hZERAGIFE L,

2 ER

96 1] B HAE L N 64.64+7.18 % (51~78 %)
BMI v 25.10+3.24kg/m? (17.5~33.3kg/m?);CA K
24.70° £10.41° (10.35° ~58.10° ) ;CBD & 18.75 =
15.51mm(0.20~72.6mm) , 21 CBD =30mm 22 i
(22.92%) ,CBD<30mm 74 1] (77.08%) .

TOUHE J22 T8 14T A0 25 JUL PR 55245 2 2 500 45 2R
WL 1, Z2N L R AL HESE LM CSA
5 25 KT (P<0.05) , Z LIV FSF & 3%
KF M (P<0.01) , B4 WLN ] FSF 3 K M
M (P<0.05) , IR JIL AESS WLF M FSF ot 112 2
5(P>0.05),

WUA AR S8 5B - 725000 Pearson

i 5 »

1 77 2 & (MF, Z21ES, B4 L PS, IER WL ; CBD, 768 4k 107 F- 4 5 25 ;CA, Cobb 1) a 2241 CSA M1=8.02cm?,
CSA ™M =5.31cm?, FSF M1 =67.41% ,FSF ™ f1|=48.12% ; % ¥ Bl CSA M1 =13.87cm?, CSA 1™ fll =11.56cm?, FSF M1 il] =
49.73% ,FSF " 1=62.86% ; B I ML CSA M1=6.65cm?, CSA i l]=8.79cm?  FSF [M1{l]=4.46% ,FSF "ifll=1.61% b CA=30.6°,
CBD=32.6mm [ 2 a 69 % & CBD=62.7mm,C7PL i T4, 4 A 20 b 65 % L% ,CBD=40.9mm, C7PL {2 T* Ml

L, hBHA

Figure 1 A 77-year—old female with a MF CSAconcave=8.02cm? CSAconvex=5.31cm? FSFconcave=67.41%, FSFcon-
vex=48.12%; ES CSAconcave=13.87cm? CSAconvex=11.56cm? FSFconcave=49.73%, FSFconvex=62.86%; PS CSAconcave=
6.65cm? CSAconvex=8.79cm? FSFconcave=4.46%, FSFconvex=1.61% b CA=30.6°, CBD=32.6mm(MF, multifidus muscle;
ES, erector spinae; PS, psoas muscle; CBD, coronal balance distance; CA, cobb angle) Figure 2 a A 69-year—old
female with CBD=62.7mm was in group A(C7PL on the convex side) b A 65-year—old female with CBD=40.9mm was in

group B(C7PL on the concave side)
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Table 1 Comparison of parameters of paravertebral muscle and psoas muscle

on both sides of the apex of the curvature

Z 3 B L 55 WL
Multifidus Erector spinae Psoas muscle Paravertebral muscle
CSA (em?) FSF (%) CSA (em?) FSKF(%) CSA (em?) FSF (%) CSA (em?) FSF(%)
Cilﬂvﬂix 3.63x1.94  33.93+18.20 16.47+4.18  35.49+19.32 4.85+£2.78  3.28+3.20 20.10+4.90  35.08+18.24
Cﬁﬂ{e 449197  46.00£17.39 17.25+4.46  32.72+14.23 5.56£3.27  3.95+3.69 21.74£5.14  35.33x13.57
t -8.94 -9.28 -2.49 2.37 -4.35 -1.88 -491 0.24
P 0.00 0.00 0.01 0.02 0.00 0.06 0.00 0.81

T CSA M B FSE AR s Ak L 491

Note: CSA, cross—sectional area; FSF, fat saturation fraction

FH A BT 45 B W3 2, AETVMEZ 16 ,CA 5 22
PN CSA L A LATHE S5 WLXSUI CSA & A ¢
(r =—0.233, -0.346, -0.211, -0.387, -0.232,P <
0.05), 5ZZ WL FSF .rCSA F#ESS L rCSA
HIEM % (r=0.360.0.424 .0.259,P<0.05), A 4
CBD 5% WLA MR 22 S 8 oM et (P>
0.05). B 41 CBD 5" WLIM CSA I LM
FSF, Z 2401 A4 L R WURIAE 52 L vCSA | IR
Il rFSF & 1E 415 (r=0.720.0.768 .0.720.0.752 .
0.738.0.721.0.893,P<0.05) ,
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Table 2 The Pearson correlation coefficient between

muscles parameters and coronal spinopelvic

parameters
CBD
Cobbffi
CA Az BH

Group A Group B

gaplcsa O Convex  -02337 0.096  -0.462
MF CSA g Concave  -0.130  -0.169  —0.537

Lo psp O Convex 0190 0351 0.555

MF FSF mg Concave 03602 0.073 0.141
AL csA M Convex 03467 0103 -0.179
ES CSA mgif Concave -02117 0325  0.7207
2 % L FSF "l Convex 0.110 0.038 -0.214
ES FSF M Concave  —0.010  0.106  —0.485
B JJL CSA Al Convex -0.190 0.116 -0.623
PS CSA g Concave  -0.200 0260  -0.521
B K L FSF "l Convex -0.100 -0.275 -0.217
PS FSF g Concave  -0.060  —0.186  0.7687
e csa Ol Convex  -0387% 0142 -0320

PVM CSA mfif Concave  -0.2327  0.260 0.409
HE 32 UL FSF Ml Convex -0.120 0.051 -0.126

PVM FSF

Ml Concave -0.070 0.078 -0.430

2 5 L T L L 10 0 ) .
) 0.424%  -0.288 0.720%
MF rCSA(concave/Convex)

Z LN 0 P L A1) LA (Il
i) 0.190 -0.282 -0.48

MF rFSF(concave/convex)

et 5 JLARE AR T AL EE AL (1Y
) 0.180 0.323

ES rCSA(concave/convex)

R JLAR 197 e L 491 B AL (I
o) -0.100 -0.239 -0.338
ES 1FSF(concave/convex)

N R JUURE A8 1 R L AL (1M 00/
) 0.040 0.315

PS rCSA(concave/convex)

B WU 107 A L B8 L £ (T4l /
i) 0.090 0.030 0.893%

PS rFSF(concave/convex)

55 LB A T2 10 B0 . .
) 0.259% 0.201 0.721%
PVM rCSA(concave/convex)

Hi55 LA 3 A LG 1) L AEL (T pml/
i) 0.020 -0.310  -0.378
PVM 1FSF(concave/convex)

0.752%

0.7387

TE:CSA, BRI L FSE AR L H . (DP<0.05;@)P<0.01
Note: CSA, cross—sectional area; FSF, fat saturation fraction.

P<0.05; @P<0.01
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45 , FSF B MY PIIHESS UL FSF 347 SE it 22
S, AR 1 Al LU, 2 2400 FSF 2 il
JINTFE LN TR L FSE SR 0 R T M By L
1 A 0 s T RE R B A GE A 25 R
WA

i T B 20 C7PL 7 MM i1, S35 ML P 2
1k s 2Z A BE B R G, BB ZH CBD R, 3 b
KON R W] G, B ML CSA TN FSE 3 R
8, DT A 8 5 JL I CSA R LM FSF £
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R HERBGEH] 0.893,P<0.01, FAT HHE I K
MZ5THEHERC ARG K EMER, A4
CBD 52 MNLA BB S HOIY TEA M, Fedl]
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Bk S Z PR T, 7E— B FAUE T
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CBD5 LA 218 2% 2 0 Jo A etk

H il SRS-Schwab 73 BIFE PEAl BN 11 i IE
(adult spinal deformity,ASD) #9 ™5 2 & il f5 &
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RIDIH AR SHCO £, R RIE R % &
N2 BT Schwab 43 9 ¥ SRS-22 Fil Os-
westry T AE B3 48 2L (Oswestry disability index,
ODI) &5l RAE IR DY 375 I AE N (B ik = 6 4E 1 4
(¥ 9 AR AL 2 B0 BLAE 19 SRS—Schwab 4351, I J2&
56 T S BRIV B AR O A= 3 BT i
(HRQOL)=I FRAT 1] LA 2], ASD A9 43 B2 75 A
Wi & B /Y ,Naresh—Babu % ™ 21, Hain
SRS-Schwab 73 8 35 A7 44 B Bl A0 llm I AR 7% P& A
W TR 2R AR HEAE B B AL IEJE A
WK 45 PR 3R S M R R ASD FR A IO B ASD W
BN AEN B RS, AR 8 LA
FHRL BIIRYT HEFE o Eguchi S0 7R 1R A7 P I AHE
fil] 'y (degenerative lumbar scoliosis, DLS) Y H =&
AR MR T LR R H R DL KT LA ek 2
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%o DLS ZH B % BEAR , HEME % T2 i, 31X 7 g
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