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Multifidus atrophy and fat infiltration are risk factors for severe deformation of osteoporotic vertebral
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[Abstract] Objective To investigate the association between the degeneration of the multifidus mus-
cle and the severe deformationof osteoporotic vertebral compression fracture (OVCF) utilizing magnetic reso-
nance imaging (MRI) parameters. Methods From January 2021 to December 2022, a total of 156 OVCF pa-
tients were selected and included in this study. Clinical and MRI imaging data were collected and analyzed.
The German Orthopedic Trauma Association had proposed a new classification standard for OVCF, and we
defined OF1 and OF2 as the slightly compressed group, and OF3-OFS5 as the severely compressed group. Uni-
variate and multivariate logistic regression analysis were employed to identify risk factors predictive of
OVCEF severity. Results The study divided participants into slightly compressed (65 patients) and severely
compressed groups (91 patients), finding no significant differences in baseline characteristics between them.
Statistically significant differences identified through univariate analysis included relative Cross-Sectional Ar-
ea (rCSA%) of the multifidus muscle (70.12+7.99 vs. 67.45+7.74, =2.093, P=0.038); relative Effective Func-
tional Area (rEFA%) of the multifidus muscles (42.03 + 7.64 vs. 35.314+8.16, £5.202, P<0.001); and Degree
of Fatty Infiltration (DFI%) of the multifidus muscle(52.26+7.45 vs. 55.51+7.28, £2.724, P=0.007). Multi-
variate logistic regression analysis revealed that rEFA% (P<0.001, OR=0.906, 95% CI [0.863, 0.950]) and
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DFI1% (P=0.029, OR=1.055, 95% CI [1.006, 1.107]) of the multifidus muscle served as independent predic-

tors for the severe deformation of OVCEF. Conclusions Atrophy and fat infiltration of the multifidus muscle

were important feature for degeneration and dysfunction, serving as independent influencing factors for the

severity of OVCF. A regular multifidus muscle exercise regimen can effectively slow down the degeneration

of multifidus muscles, thereby reducing the likelihood of severe OVCEF.

[Key words] Osteoporotic vertebral compression fracture;

multifidus muscle; Fat infiltration

B D A% M AE 4 K 4 B 3T (osteoporotic verte-
bral compression fracture, OVCE) BE /& & 5T Bi FA%E f
I I RRE , SO Me B 4 i B LR o R A
T LRI MEAR T 52 5 1 Ui A ME A4 o 1 7 e 24
PR, 23 51 R ZL A TS B AR A 5 (TR, S o e
TS B B FTAS , B AR SR Y 0 2 245 , 5 n
BT R AR, PR B A L, R
= I ER FE A EAE A, OVCFs B 5 31 Ja 1 FF 3K
ToE T AR, 4 SRR AR AU 50%" .

FEEHE J) B UL 32 A G A 7 B R L, 5 77 1Y
Bz I B8 WU S J7 3 2 1 2 2801, X Le LR A 4E
FEE A B IR 548 I e AN DhRe Oy T, e A A nT Bk
PIVEF o S ORBR 22 PR AT 72 22 B, FEAME = o] P AL
T AR AR 55 HE AR AR 505 P i3k P A AE B )9 A1,
{ELIE , JEEAE JA) ] A FLRE FD A8 A2 2 75 89 i OVCE & 37
TEAR ()= B AR B R 0, B e . BRI, A
ORI 5E H A T 48 0 EAE A [ LI IR R ML T
OVCF = H AR K R, XA [FYUEESEAT I 2H 73 #r
It HL N 48 [ B 477 P 2 32 HB i) OF 3 A b
XFE AT AR B AT BRI AL . IS IR
SN

BMERE

— TN

AT 5 A — T A O [ DA B 9, SR B
2021 4F 1 H 222022 4F 12 3 18], i Xl OVCF #ti2
T RBC I B F T G, SREUE SN 1 7 21K
e R AR, R LT 1. A AR T R
PR S4B 2 At BT A B 2 B IR S 5 A
T, HEEE HE R 15 (i5: 2021-P2-065-01) .

NN Rt : O B A% B 7485047 51 R (0B R i 1
1, B Ho R A3 BT 51 & 1 OVCF; @ 244 OVCF, Bf
ZARE <3 A ; QAT B OVCF 12 W7 B, RER
APE A MRS 25 527 5 28 5 3 I AE R 7E T1 LS

Fracture deformation; Degeneration of

BIES ET2 UG AHIE G ERE S QB #H
VAS VR =7 41 s Q3 AR 28 .

HeB bRt : O H 5 71 BT8RN B 3, a2
Wit = A BA T A 55 s QAFE AT AR LR B, 1
FEMER OB AR BN BT AR BN [l E st & T
RE, HEPRARIR AR K 0 IS U 1) Tt . B 2
PR, B S5 AT R S 8 @R A RS PR
I3 » M LUK A PR R 22 4 S AR U PR

AR

AR A 1 1 - BB 40 P 2> 32 OB 9 OF 43 B4 o5
£, B LA OVCF ‘B 47 ML A LA F1 A=) ) 5 R e MR
OF 737, %53 BUAMN R 52 4 M 28 5 OVCF 1 I
TR, M BT BAA 48 S 2O 8 T IR R 8
AR . B AW N: OF1: MEAR LA, { MRI JE fIg
BT W KM OF2: B AR T, AN 3 J — () 284 HL
JEEEZ 2 <<1/5: OF3: W] RARTE , AN R Je— M 245 H.
Jo BESZ 2 >1/5; OF4: HE A4 57 5 4 32 2% BUME 74 35 B
B B I OFS: e i % 8l 7 B & . OF1 A1 OF2
R W ARSFIRIT ;s OF3 BURTHR 4R &8 H B 110, 4%
F AR BAR 516 97 ; OF4 AL A1 OFS 24 ) & i F R
J7 . HRYE OF 70 B a1, AT OF1 B4 A1 OF2 1Y
TESCN BT RE 484, K OF3-OF5 AL SN E ¥t
P EE R4 4

BN =R

ORI TR

PEYIIC S P 4L R 3 B ) RS S A i
T PRIDG  JEARE ST 25 B % B T R0 LS A0 4 S A
A PF 43 (visual analog scales, VAS) . K H| VAS V¥
BEAT B 37 )5 0 R S0V 4, 1R A E N 0~10
55,050 NTCIE  1~3 73 AR LRI 4~6 7 AT
PEIET~10 73 N H EIEIR .

(CORARF VN bR

JI32 HE B %% £ (bone mineral density, BMD) & i
XUHE X 28 W X (dualenergy X ray, DXA) 3 i 1P A
BB ZEME R TR XSO EAE (L ~Lo , A



© 148 ¢ PR RS RE R TAE 202456 5104 253 Chin J Geriatr Orthop Rehabil (Electronic Edition), June 2024, Vol.10, No.3

S R EAE P 3815 %5 B T EAE A SR &
BT MER I R 46 55 %, 8 i I FEME MRT P43 328470
&, FERYE B YT MEAR I R 48 55 9034 T OF 23 BRI 43 4.
PR 2% AU RIS BB L 2 D IR A
S, $REL Lo/Ls HE 18] % C(intervertebral disk, IVD) 7K
P T2 IAL I ()i o S, 5 N Tmage J(1.53 A

N 15611

B ¥ OF 43 B Am
B A R 454 91 91 B T O 4 4 65 B
OF3-5#4 OF1 BN TF2 &Y
{
GtE IR

B 1 LI

HEAT 5 AL B, 73 B HE 55 & JUUHE AR 0 18 A T AR Crela-
tive Cross-Sectional Area, rCSA% ) XA R Ih e

1 (relative Effective Functional Area, rEFA% ) #1 flig
712 2 ¥ (Degree of Fatty Infiltration, DFI%) . F

AL IR NR « OAF FH Image T 34T 50 /) ) JE AL
B WL 22 LRI TVD F 266 % T AR 5 ()1 % of B0
B, S8 R B LR URE MG 107 12 1 B 400 AR ;s BTt
SME S5 S WUER rCSAY%= BRI/ B WL/ 22 24 LI
2650 TH AR+ TVD B 48060 THI AR D) #100%  TEFA Y%=l K
UL/ L) 22 2R JUL 1 & 06} T AR - R L BB Il %2
LI I 197 952 1 ) 4 0 TR D+ TV D R 248 5% T AR *
100% 1 DF1%= (I K L/ %5 WL/ 22 2L LI i 197 952 3
{18 45 S5 T R = R AL/ 8 L/ 22 22 L1 4 5 T )
100%" . BARKISHOHE I EmE 2~9 k.

V9. Geit2 5%

AT 78K FH SPSS 25.0(IBM, USA) 4 i1 4 {4 i3k
T8 FAIESAAITFRE TR 715 FR, H
) LGSR FH ST R A ¢ K56, TH R RLR FH n (%)
Fow, AR HECRA-R AR . WAFIEG %
SRR SR 2, AT £ R 3 4 2814 Logistic [\ 14
3T K56 7K HE @=0.05

& R

A FEALAIN 156 41 /3, b B 3 R US4
265 151, B AT ™ EE R AR 4L 91 5], PR AHER G M

Elo~5 ##, &, 77 %, B R, AR . B2 3R T
JB T OF4 71 ; ] 3 5% M8 050 T2 IS AR 1 S5 PR A4 o o7 T8 4/5 A 1 5 2K F
] 4 3R A L B LR £ UL AT 4 0, /20 i L 58 R 5 ) 5 4 1
b RE, o R TIRE BL, FE SR B A A



FAESEER S RE R TE 2024456 A 5104 2531 Chin J Geriatr Orthop Rehabil (Electronic Edition), June 2024, Vol.10, No.3 © 149 «

BEE CH/4 ) 4y B N 17/48. 14777, 58 4> B A
(73.91+7.89) % . (75.1248.31) % , A & I N\ %L
SN2 N, AR RIE I AZ AR 7 12 N,
BMD 73 5119: -2.83+1.07.-2.84+1.22, KR VAS £ 7
SR (8.54+1.11)43(8.26+1.08) 4%, FELL ¥R L 41t

TEEHE MRIFAZR S48 A 0l & b R R I SE 1
TR AR T P RILE rCSAY% 23 5l N -
70.60+£11.90.71.11+12.12, FE R AL rEFA% 53 51 A -
65.65+11.87.66.23+12.06, I K AL ) DF1% 43 5 N -
23.68+4.01.23.58+3.75, &5 LI rCSAY% 7 il M«
117.95+18.31.116.30+17.82, & & AL ) rEFA% 73 %
N:84.60+18.08.83.21+18.37, "B & L i) DF1%7)
H:47.25+6.94.49.14+7.18. B H Gl % 2 7 144
FRUNF , 99 2H 2 24 AL rCSA% %) 5~ 70.12+7.99 1
67.45+7.74 (+=2.093, P<<0.05) ; % 41 % 24 WL ) 1E-
FA% 43 7 9 42.03+7.64 F1135.31+£8.16 (=5.202, P<
0.05) ; i 4 %2 2 LI DF1% 43 %) N 52.26+7.45 I
55.51+7.28(1=2.724, P<<0.05), VEWF 1.

Z [ 3 logistic [l H M T 25 RIE WK 2. 2R
ff) rEFA% [P<<0.05, OR=0.906, 95% CI ¥ (0.863,
0.950)]1F1 % 24 L 1) DFI%[P<<0.05, OR=1.055, 95%

E6~9 B, Ltt, 76 %, Bt MR, BREMRINRE. B6Rrg
| 7R T OF1 24 B 7~9 4R = XA

CI ~(1.006,1.107)]7& & 4 /™ B 48 OVCF Hd 7
=A1 ] 73

I 7

AN T EEAE A

56, R OF 70 B4 75 ¥4 OVCF HIH 4t [ 45 45
FOHATENSTHRI DAL . H B0 S IUREIR AR S
OVCF MR LRI FC, 2 K ] Genant - 5€ £ 7 ¢ &
i, %0715k CAHGIE NI — R I E 1 OVCE 2 i
ANFUGE TR, FFRR) 2 M . B2 %786 /R
P LS Y 5N PR B U 22, 0 T A i SR
PR AVl T2 WL e EL ARG e e 45t 0 A FE BEAT 7
. PRI, AHIE 7R A BB G0 0 P 2 4 HE K OF
Gy M5 %, %I LA OVCE B 4 1 S B TR a5 1 424
JIEERGE MR kA, R SR AR S (Rl 3T
FEGATEE , A 45 556 45 SR SN AER

LU, % MRI R HEAT 73 M » 31 e DU 2 ) T
P o IEHMESS LI (¥ 5 A Zh B, X 4E R HE AR
PP AR AR e VR AR . 22
A NURIINL T RS AL BE IR
L e KU, S — AL A A (e (R L



+ 150 » L ER RIS RE R TE 20244E6 H 104 $3W  Chin J Geriatr Orthop Rehabil (Electronic Edition), June 2024, Vol.10, No.3

A PUALE SRS PEME U s 2 R 3 R BORHI SR K A

— MR R A TR L BT R AR ! Pfii
AR 65 91
P31
5 17(10.89%) 14(8.97%) 2.762 0.097
% 48(30.76%) 77(49.36%)
ERE ) 73.91+7.89 75.12+8.31 0.918 0.360
EIINES
2 11(7.05%) 12(7.69%) 0.421 0.516
% 54(34.61%) 79(50.64%)
B PRI
2 7(4.48%) 12(7.69%) 0.207 0.649
w 58(37.17%) 79(50.64%)
A -2.83+1.07 -2.84+1.22 0.061 0.951
VAS P43 8.54+1.11 8.26+1.08 1.540 0.126
JER LTI rCSA% 70.60+11.90 71.11£12.12 0.263 0.793
JEER L rEFA% 65.65+11.87 66.23+12.06 0.234 0.815
JEER L) DF1% 23.68+4.01 23.58+3.75 0.169 0.866
B WL rCSA% 117.95+18.31 116.30£17.82 0.566 0.572
B LI rEFA% 84.60+18.08 83.21+18.37 0.468 0.640
X5 DF1% 47.25+6.94 49.14+7.18 1.641 0.103
Z 2 rCSA% 70.1247.99 67.45+7.74 2.093 0.038a
% 2L rEFA% 42.03+7.64 35.31+8.16 5.202 0.000a
Z 21 DF1% 52.26+7.45 55.51+7.28 2.724 0.007a

¥ : 1CS: HH X 12 #8 1H FH (relative Cross-Sectional Area) s EFA: A1 5%F A 24 2 it Ifii # (relative Effective Functional Area) ; DFI: i i 121l 72 ¥ (Degree
of Fatty Infiltration) ; a:Independent Samples Test, P<<0.05; b:Chi-Square Tests, P<<0.05

T2 PLLE BB RAEAE (AT 46 B 3T 8 TORHI 2 D 3K logistic 819 70 My

NI B EIEER AR AN
Z 2N rCSA% -0.006 0.024
ZZUIL rEFA% -0.099 0.024
Z 211 DF1% 0.054 0.025

0.062

Wald {8 PiH OR{A 95% CI
0.803 0.994 0.948,1.043
16.496 0.000a 0.906 0.863,0.950
4.790 0.029a 1.055 1.006,1.107

¥ : rCS: A1 X 188 38 17 #X (relative Cross-Sectional Area) ; EFA: A %) 5 24 ) 8% [Hi #3 (relative Effective Functional Area) ; DFI: Jlig i 1% i 72 & (Degree of

Fatty Infiltration); & : Multivariate logistic analysis, a<<0.05

W, EEINREE S SR M KIERZE. 2RI
R L5 T3 IR JZ BTLIA 52 o — 2R 970 505 8 20 B O 1)
/LT B TT AR VPR » AR R [ b S AT, S M A A
BEPI S5, U X FR A . EE A TTHRRES N F
A BR RS AN Bl B AR I A BB 1 5 3 A AR 95
() 2 55 R HEAT 5 ME (R B FE sh AR BRI, A 7T 32
TN bR 55 S LA ) MRI R BEAT )5 A0 BEAN
U, W AT o UL DAY R I P e R L, 42 e
AT,

TR LG BN TRAR B . 2 RYLAE IEHT
IR HE DR, T 2 R M 00 A 3 gt R, AR 1
TR A SR, AR 2 2R
A5 Y5 22 Fh REME 3 AH DG, 2« A 1] 280 5% HH 1) A
EPRAE M R AR TR AN AT S . (HOR
T OVCF W B T 4655 40 5 2 SRR AR AH S 1)
WEIE, E A o B o E 18

B AP ME S UL FH 485 A2 LA B R AR
(Cross-Sectional Area, CSA) F1JIg [iij i=: i 1 #X (Fat-



FAESEER S RE R TE 2024456 A 5104 2531 Chin J Geriatr Orthop Rehabil (Electronic Edition), June 2024, Vol.10, No.3 + 151 «

Infiltration Area, FIA) , CSA il /> $2& 7~ #E 55 WL 25 45
FIA ¥ 427~ g Wiz e n & . {572, CSA 1 FIA #§
R BUE, 22BN 2 PR, L A F R E
Fa g = 2T A E B VRS . BT DR AR
FAAEXS FR AR AT 73BT, G518 B N mT 58

N IR )7 9=

SJEHTIE R, Bk OVCF A% & OVCF &
(A 55 UL R B0 BT i, S50 TE A A 4T 1)1 o
FASE B R BE, (E AT & L TG it 24 2 5%, RWIME
2 WLEAE W] B /& OVCF B TE B R % .

AW FEHE—BAESE T OVCE B 3 s 46 ) 7™ &
S 5 22 ZA IR AR 7™ HFE B A G, R OVCF
() 7 AR ™ B AL i 5 rCS A% A rEFA% AR %,
55 DF1% 2 1E#H 5%, {5 5 85 LA R WL AR 56 52
BEESHIC K. L, WERTTAS 2 RUR R, 7]
LA ™ AR 1 OVCF [ TRBH AR, 3R 4L 7 A i
R

HE 55 LR P 3B AR 3 A FR ALET 2 11 25 45 A0 g i
R . A4 R R 2 R rCSA% 5 ™ H
¥ OVCF R A= %6 2 fbH ¢, 3R IRl G SE R (3 K
Z WA et AR W Hh 2548, B 5 RER LR
LRI FIRILEK g Bk 5 , 5 S5CA A 1 7 Star 36 0,
M AN EE OVCE A XS,

#E 55 AR PR I i 2 s T LR 2L R 48 g s
S 2R BT AR, g M 44t B ) R SR 3 0 1 A 6 At A IR
(1) 736, G5 UL ER 1 ) o0 e A, DD LR 41 4 1) &
i B FEUILA A LR AR TR, 2 LA
RS B FEALHI" . A S FIN R B AR
OVCF M R HR 5 2 2 WK rEFA% 2 5k 5%, 5
DF1% 2 IEM<. LI ALZIR I 1 k™ & , & 3% 1
i T RE P ILET 4 ) LU Bl R, S 80 Sk T
B, A R E M2 0, 3 BU™ HJE B 1 OVCF 1k
A:. ZFFK Logistic [71 1573 BT 1 45 R 427~ 2 2L
rEFA %1 DF1%/2 & A2 ™ B AR (1)) OVCF A7 500
DR 2=, Ut A 7E 22 2 WLIR AR (1) R 25 R, HR I 92 i s v et
WLRIZhRE I 5K, HANSZ B 55 T AR,

FIE M2, B T A ROsE 2 2N ZE 4
G 7 IR, S UL TR, ks A G M A
R, A IZ B NP AT 12 AR F AT )
B4 & B 7738 30 Can s A ik & 33 M kAT 21 &Il 2RO ]
A R B AR AR 7 9= 0 R R JE R 12 B EE D
WM RR TR AR 20T 3, B LA ThRg, Rl
TEZE N R, 75 2 2L H D0 i B R 12

I B, SR s 3 77 R, £E TP
#H OCVF Ji il & 4F 7 L o

AW FARDS 7 HESH LS5 OVCE = R 2 [A]
R S, A ™ B T A8 1 OVCF 1 T AT TR 43t
TR . AFFEA N RRE. Ek, A
BFF 58— T00 B ey /R A PR [ Jt 1 BA 5105 7, 5 =
KIABE VTR, AT R S B W . o, Al
ASORE Ls ME [R] B 7K (RO AE 55 WUFIEAT 1 20 #fr, IR IX
— A CEY 2 R, B IR 15 0] DA B AR AE
SINBE I Th RS, EAEA 1.

ZE L RTIR, 22 2L ILET 2 22 45 A0 i 05 1210
s VLR IR A8 1 3y R [ 15 1) 28 LR AIE, 02 3 350™ B
JEAZ ) OVCF Mg R . MR 2 R Nis s 77
%, 0T DA RO 2z 22 2 LR IR AR, AT AR A 2B ™
FILAZ 1 OVCF KAl g

2 F x W

1 JE R B R B AASE 1297 16 7 (2022) [J]. PR R RA AR SRR
A&, 2022, 15(06): 573-611.

’ Compston JE, McClung MR, Leslie WD. Osteoporosis [J]. Lancet,
2019, 393(10169): 364-376.

3 U IR (4538, Uz, A 77 (B A). B R G RA Y AFE A T 4 1)V
7 ISR AN 3E R[], of B o A B A, 2015 (12): 1121-1124,
1128.

4 B, KB, T3CTT, 45 R AR PRI AR S5 LR A8 5215 2
S [0]. PAESMRNR R, 2014, 52(8): 571-575.

5 He JB, Wu TK, Ding C, et al. The fatty infiltration into cervical para-
spinal muscle as a predictor of postoperative outcomes: A controlled
study based on hybrid surgery [J]. Front Endocrinol (Lausanne),
2023, 14: 1128810.

6 Jeon I, Kim SW, Yu DW. Paraspinal muscle fatty degeneration as a
predictor of progressive vertebral collapse in osteoporotic vertebral
compression fractures [J]. Spine J, 2022, 22(2): 313-320.

7 Schnake KJ, Blattert TR, Hahn P, et al. Classification of osteoporotic
thoracolumbar spine fractures: recommendations of the spine section
of the German society for orthopaedics and trauma (DGOU) [J].
Global Spine J, 2018, 8(2 Suppl): 46S-49S.

8 Xu WY, Liu XW, Wu L, et al. Fatty infiltration of multifidus mus-
cles: an easily overlooked risk factor for the severity of osteoporotic
vertebral fractures [J]. Orthop Surg, 2024, 16(3): 585-593.

9 Genant HK, Wu CY, van Kuijk C, et al. Vertebral fracture assess-
ment using a semiquantitative technique [J]. Journal of Bone and
Mineral Research, 1993, 8(9): 1137-1148.

10  Huang W, Cai XH, Li YR, et al. The association between paraspinal
muscle degeneration and osteoporotic vertebral compression fracture
severity in postmenopausal women [J]. J Back Musculoskelet Reha-
bil, 2023, 36(2): 323-329.

11 W%, RER, #7707, 55 HESS IR AL 7RI AR AR i 5 1R A
P A T L 00 B (9], R AR ST SRR S K, 2023, 40(12): 2631-
2634.



© 152 - L ER RIS RE R TE 20244E6 H 104 $3W  Chin J Geriatr Orthop Rehabil (Electronic Edition), June 2024, Vol.10, No.3
12 Freeman MD, Woodham MA, Woodham AW. The role of the lumbar [J]. Neurosurgery, 2016, 79(6): 847-855.

Fh

5

e
e

multifidus in chronic low back pain: a review [J]. PM R, 2010, 2(2):
142-146; quiz 1 p following 167.

Chen XL, Cui P, Li YJ, et al. Links among MRI features in paraspi-
nal muscles, inflammatory processes, and related back pain in pa-
tients with lumbar disc herniation [J]. JOR Spine, 2024, 7(1): ¢1310.
T— ¥, WE A, 5. E N BN 2 ME ) LIRS Al
ARVRTT AT B IEMEE A AE XS 2 YL R [0, b P ARG B A
£, 2019, 29(9): 822-827.

FHAR, 258, X1 B 5, %5 55 IR 28 K& R J& Roussouly 73 7114 & %t
LMERAR PR AR B RS S 2SRRI [T]. AR 22
&, 2024, 104(13): 1028-1035.

Li C, Wang LL, Wang Z, et al. Radiological changes of paraspinal
muscles: a comparative study of patients with isthmic spondylolisthe-
sis, patients with degenerative lumbar spondylolisthesis, and healthy
subjects [J]. J Pain Res, 2022, 15: 3563-3573.

Jun HS, Kim JH, Ahn JH, et al. The effect of lumbar spinal muscle

on spinal sagittal alignment: evaluating muscle quantity and quality

wF 2 & 2024, 10(3):146-152.

20

21

Kirk B, Fechan J, Lombardi G, et al. Muscle, bone, and fat crosstalk:
the biological role of myokines, osteokines, and adipokines [J]. Curr
Osteoporos Rep, 2020, 18(4): 388-400.
Lee DG, Bae JH. Fatty infiltration of the multifidus muscle indepen-
dently increases osteoporotic vertebral compression fracture risk [J].
BMC Musculoskelet Disord, 2023, 24(1): 508.
Schonnagel L, Zhu JQ, Guven AE, et al. Understanding the interplay
between paraspinal muscle atrophy and lumbar endplate degenera-
tion: a 3-Year longitudinal study [J]. Spine (Phila Pa 1976), 2023, 48
(23): 1627-1634.
Tufién-Suarez M, Reyes-Ponce A, Godoy-Ordenes R, et al. Exercise
training to decrease ectopic intermuscular adipose tissue in individu-
als with chronic diseases: a systematic review and Meta-Analysis [J].
Phys Ther, 2021, 101(10): pzab162.
Clehe H - 2024-03-08)
(R Gl B2

JER R, F SRR LG AN iR R F B R RRAN AR SR AT 09 L1 B £ [J/CD). F £ F A



