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Advance on the evaluation of paraspinal muscles with imaging techniques

and the association with lumbar vertebra disease

& RARR T E

&R R el

>
=
(1 dbmm kB = EREE R 100191 bt 2 ERERK A E 8 B A R 400010 EIRTT;
3 HM R ARERE R 430060 H1d6E HIXT)

doi: 10.3969/.issn.1004-406X.2018.06.13
FE 5 %S :R681.5,R604 X ERFRIRES A

REEAE JA) B9 2 B2 LA 20 D i PR, D A
TR L /N LRI 7 JUL 5 3 2 B0 22 4L L o
SUL TR e JUL AN ASE 2 1) UL, 15 UL S oA A UL, 435 4
IR A UL TRRAL Vi R B % R A 5 JUL A BT 5 32 4 o
TENEINL 22 2L L HE 55 JLA A 45 A 1 B8 A
AL A AT A S5 JULIR A8 55 22 Rl AR 1 B R i O 2 e
MR A R SRAFAERH OGN, S AR A KA 55 LR 78 20
A G LA (size) T i S 114505 15 T I 2 i 1
UG e, A B CT 1 MRI %5 52 AR B AR TR 58 Mk 5% L
MRS A, AT DA 22 7 T A 3 T T A 55 L7 PR AR 1R A7 1 B
T AL AL o 2B R AR~ AT A A 55 LI A8 75 1 PR A4 1z T
DA B2 Al 55 ILAR A2 5 AR B ) 56 R AT SCHRERIE

1 #HEMRTMBBEEENFE

B T X Mk 55 LI TE 25 24 B 9 £ f T CT \MRI R R
(US) S H A MR G343 B Ak ¢ 2 #% MRI® £ [ 3 MRI
W HFWF s e S WL AR = 9, CT w] DLS 4 L e 2%
B B (CSA) BG4 i 45 A5 S, mT A e LA
D KR W DA I CT R UL 4 WL A IR B AiE 4251 MRT
AT DA ILPY CSA KNG ¥, AT 4k vy | 4 35 i) B 0L
G I 4 — Btk B AP, Schilling 557 SUAR 7 - 7K L
TR 4 SR 5 UL P R A 2 2 2 8 AT AR A A A
KA I MR G5 4347 2 12 7 I 35 L 1A 4 2R ol i
A — AN EBEVE D7 5 . Fischer %8 F 1 £ [ 9% MRI 1k
Z AW & i, 5 MR SBIE 50 B il it g 1 & it B — 30
Yk, FAn A HESEH fH MRI 88 CT 3D S E AW 3
PR A 55 LR L T i iy 98 i) e 0101 % B 55 90 B CSA AN TA]
WU ABUR 2 450 IR A E 8 400 (BMID) 558 1 52 ) {2
3D dA ik H AT R A T — A R UE NP

EEWA Jbatili AARE RS I H (%445 :7162198)
FE—EEE N B (1991-), FEAFE TR T5 ) H AR
7% . (010)82267011  E-mail : yuanleipku@163.com
WIRAEH  FE P58 E-mail : puh3_czq@bjmu.edu.cn

X EHS :1004-406X(2018)-06-0572-05

LIRS S5 A LU Bt PE AN AS [ AL PR 22 45 17 00 0 75 e A i —
By i Al Konl H A MR 0 7 ik vl R [RLCHEER H
g,

HESZ L CSA Uk F2 WA S5 JILZE 45, i g M5 12 10 1 44
T W WILIA B AR IR AR . LA CSA LD %5 B BN D7 5 1
JERAG2ETEMME S LR B =438, CT MRI Bt 75 4B
Ar LA LA CSA, I CSA B AIF5E 4 75 B0y & LA i
B i RSB X B (ROT) , R 3 B ) 2R 77 A — 72 1 00
MR R A B FEE 52 P I3 TR AT LA I P S AN A R
A7 W 00 6 45 B 7 R L PR A CSA B AT F 5 0 AS ) 45
£ 3 IR AR I AR A TR CSA 9 2l L PA i AR Sy 1 R AIR
AR T8 22 57 22005 P UL PR vk L 5 M g T R 1 L A ke 3
AT 43 B34l JIL PR 21 200 1% i AR B BE SR Ay B B AT A b
SR LS WL ZE A B . ILPY CSA o3t ~F T Al R R A
[F] |, — SERF 5% A A HE ORI — AT 1 1 55 — SR 4R GE M L1
F) ST T 11 AP 5 48 B A HE R I — A 1m0 09 0F 5%
ROV A= o0 i AT el T TN 5 1 A S 2 8
A R T X A T LR 2 TR 1 3 B b A A 2R
S, AT STk SR SR R AT, AT BF SR
CT i 2 G & 5 LA/ ILET 4 1 0 S T 0215101 (A
XL CSA MIPEMN R BES WT LA 2548, T R LA AT DA g
WLTR] i i B 21 2 24 208X, T LA 34 5 20 e g A 32 31

WL P 5 BB 3 SR CT I 17 K 2 B0 g 4 CT
8 (HU) PP WUEF i %5 5, DL IR %% BE R, 5500 CSA —#F
DA J 1T B 21T 1A 1 A AR K 2 5 i L — S 5 )
THEEA WP B RE 100 55 — 26 AT & 1 L P A B — /1
HB AU B i AR L AN [R5 E B S LA
EESH

T EIL WU T AR W e Tk 25 4 412U G
T A U A S A UL P 25 6 O TR O LT 24 /N R Ao [ e
FAAG R AR Ak 35 B A e e LET 4 (T x D), ok Je —
A G M AT 1 b g R S R L R S B WL A O
A 55 WL £ 25 24 S B 07 925408 110 D b L 70, e 8 i S o
i A Ay i S S ST B LR A A T B L



o A A A2 7 2018 4E4R 28 455 6 1)

Chinese Journal of Spine and Spinal Cord ,2018,Vo0l.28 ,No.6 573

LT A LM 2 ST R I A8 A v A A, TSR B, th T
Pl 2 K A2 T i B0y bk & S T RE S a1 B % I AL
PR Al 22 4 (i IV 22 4 LA 45 4 R 2 A AR LI M A
AT 200 5 1 1 TS T8 T A A 1 A A T e A L3k R AR D
2 T AN A JUL PR A, T VLI i T AL R AR
oA BF 5% 2 00 MME 525 LS s s 2 AN 55 I 07 A JUL IR 2
R TR W R 1 2R (FIR) B4, (E & ) o 20 L P i AR 4 A
NS A MR TR K T TR AT S0 (SD 9 22 5+, 1
L HE AR Gl AE B AT LA 3550 ke JUL PR DA 37 OB mT O £ g s
URR 43 B s keSS A7 B 9 A L IA) 5 8 5 ) MIRT ~F
A5 5 5 R 22 L (LI R 07 48 550 PR LA 1 i 07 240
DIAE IR/ R AS A (8] MRT R & 1) 22 5229,

MRI MR i 73 Bt K 75 2] JE A0 &t LA IR 195 3=
T8, T LA gy A58 2 5 i PEAG L S0 4 Solgaard SEP0KE
FAE NG Wi B 2 =20 96, TR Wi 1 9%, B BRI 2
2% IR, Kalichman 250 0 908 Ik — 28 .1 9%
TEH L ARSE | AR 7 i 1 A s LA CSA 1Y 10952 9%,
R NLAR R | 109%-50% 06 Wit 53 9%, R EENLIAGRZZ | >
50% 06 Wi 118 o 1% T7 6 T BUE R W45 N RIDUL ¢ &
[i] ) AT 5 A A6 SR T A AR 3k RO T U v 1
B R 5 PEAN AN R N R0, DR AN ik H A0S 2 AR M A
FENLA ISR . Bl A 2 A 0E5E AL AN HE
55 UG i B0 AR SR FH I Ik Oy 3 R S AR T fF == Bl
FHW AR $6 b . DRR I CSA 55 5 CSA 19 LA ; @MRI {7
R BRI P R R I v AR A A NI D 2 i
E(ER

1T MRI X T UPA 46 B AR S i ol , R s 7 B
T LR Iy i S5 LA CSA BLIE L, Tl ELLPY CSA 19 I &
3 B 1 R PEAG IR L IR I £, MR 8 2 1 5 3 i MRT
I3 BT IR AR 55 L CSA TR MEAR IR A7 M b iy A8 4k, X XS
T AR IR AT VR 112 W HL A 8 AR TR

2 ERABDHESNRE

KRR W 5 B $E 7 22 20 R/ LY CSA BL & CT
A 4 JUL P 45 B A W B 39 0 T T L I U R R B
AU B 38 T B, 5 L e S R UL IA) AR R SR TS A
T 1 Sk MUAE AR -2 8 4 A . R LR AR R AR TR
LIRS e 22 2L I = 5 70 B O JULIU TG 1 3 7 e B AR
5 M R UAR X6 R UL B 22 2R LG 5 7R 45 5 /0 i R ) AT
el RARIER R BT R AR AL R X R AR
JULTA 4 552 B D) BE 2 75 RO I 1 A7 BB 0, A7 8 A5 AT 9T R
22 NI/ FIAR W 2 0] AT Bk AR 5 A 413 S 7 Bl A 4 %
8 UL P P T T R (D R R A 2 0, R S CTY
MRI F 45 3R 7% 5 7] 8 2 H 2 CSA B9 IFH J5 7 A [l 3
{9, 38 # 7E CT/MRL CSA I Sk v AN 4k Jig My 748 4, {HL 76
PR TEAL 0 A 2 A IR (B AR AR ) . O P A 5
JUL T AR % 5 2 g T 2 PR N IR R L AR {H 50
% VLT REAR B BE R UG 107 152 10 24 TG J 35 1k 22 5279, Stokes

SR — T 7 5T & B S M 2 L CSA W KTtk
H2 ) AR B A o AL S B B 3 PE 24 5% . Kalichman
R L 2 S5 BMI 7746 59 A9 6 HE 5% (H LA 3D
o R BLUL DA A BRI B A DG 1 S BMIT G b 3 AT S PO,
FAh  HAAS N 2 (AN AR B8 RO O L7 R 0 8h i
S5 AT BE R W ULPY 64 CSA FiI G 07 50 | 7 B2 0 2 1 F
FEVEAL LB R R, (H R B B e AR R BT
N AR HE BMT KA A A 55 L PR 2% 15 2 fEE RN
BEN B EMEAE T, 2241 CSA #2815 4 AL CSA 48
A I A Ji 1227381

3 WEIRTEEHERMXER

Kim 45 POL7 38 A 7] 5 58 HE 5 176 A S A0 B 4o 2698
BE MM Z 2L CSA WP, HH CSA Mwb 5 w4
3 R 25 I ) A 56 33 AT A 2 Py M ) 48 28 55 R T
ZoAR T3 B 2 S B IR, DA ik 22 AL TR
PEZE AP, Yoshihara %074 BLTE 1A/5 HE M 858 H 5 B
Z ML T RYWLET 2 (12 46 WLEF 4 12 A 2F 4 ) I TT R LEF
At (1x/MHC-2X £F 4k | DR fife B 27 248 ) 169 /N FE LS LR A1 B
WU X R R Al AR A T R s T TR
MHC-2X £F 4 19 25 4, 22 24 LI 2548 A8 A AN R 2B 72 51
S o ] 4 2 HE A0 R 8 T S YT B A A S L
i CSA W/, WL 2 B TR, T 8 K T B LET 4 /MHC-2X
274 AR B

Kalichman Z5H% Bl 14 /KF 55 ALE 2% BE R B 5 I
— - THT {14 JEAfE 3 B 2 3 A0 OG o Thakar 5P 58 T M 5 bk
T T M Y BE (1S) 3, 5 X AL M B 1S R i 2 4L
AR R TR AR D K, 2 AR 4 T
I 2 I AFE 8 MO 1% 2 Bt AT T A LA 22 44 I DR T i 2 ik
A HE A o (9 — FAREEBL T . Fortin S5PHb % 31 2 24 1L
UG W05 3 38 L R UL A AR CSA Wi /h 15 LSS H 3% i fig
22 (B 1 ODL P43 FPIR T 40 ) A7 O 2 A L 2 405
IO A A R SRR Y o e ™ o R TG

VLU 25 4 % B 17 128 10 oA R iE 1) A 2% UL AR A% 55 T
IR OC . Fortin PR GELRIR T 06 F M S (%
Tt B4 FB 3 ME 55 WILHE 25 IR 5, 405 SR 8 % 0 R 5 i 7
HMESE L CSA f 3 /N T Xt B2 s . {H 2 Teichtahl
GO 72 4k X R 9 A F 5 A B, A 5 UL i B R
515 9 AT G, T R T BUE G, Sasakd AFPIRE AR IS PR |
BMI %542 1E J&5 1) Logistic BH4»#7 & 88, & 78 i A7 - 1
A T RRNIRAE , ARJEALTE L1/2 K 1.2/3 ~F-1H i % L
i I 35 108 A6 R AR 1 AH O, (B L (OR) A
1.05, AN i o 3% AT AE S B AN [ R 5% A B A i BIF 52 T
FRAER A o TR 9e 245 IR —Bobk 3k BB 57 45 SR 42
JIN 55 FLAR 75 AT A A 2 B SO 15 R R A

IS 55 S0 A R S R BB A T A 2% LT ¥
CSA W& /NF M, 25 R AF 5540 & B0 T A IR 25 2L, OF
LA LA i R A P 22 24 LT miRNA-



574 o AR A A

2018 455 28 B4 6 W)

Chinese Journal of Spine and Spinal Cord,2018,Vo0l.28 ,No.6

517,516 495 H 253Kk Ui g RN RB S
wa&s‘?mﬁ%ﬁxﬁﬁﬂw il 55 A0 UL (13 UL B 22 2400 ) g

A AR i 55 A T O (LL) B9 5 R B HE S ™ A (TK)
E’MﬂVJ\ IR 2 L (SVA) B B 1 S AR OGP 2R )
A B IS AR 1 5 A LA U 95 i AR B Y 35 m
T, T TEARE T o 6 5 LT 1= 22 4 LY i I 2 11 e
BT I A LA 22 2L 25 A B S AR T
P TIT o AS K G o $ 7 M 25 FILAR 78 T 8 2 A HE IRF T 1) 3 A
Z— . Resorlu ZEW0% Bl B MEA FE R (AS) B35 14 AL
Acgﬁ“mtzzi THRWGAE RN 22 4, I HL 5 s i ) A G .
Bok %5 U4 % HUMESE LA RO A 5 AS 85 ™ w835 A
5, T FLJGH MR (4 AS (BB M5 LR R B2 | i 45
TRF AS B HESE LR AR S ST 0 R OE R

B AR Z W ITH0 S T AR HESS LS B P s &
HiE 1 5 ZR AR X AR S5 HE 55 LR A6 1 B 58 8570 . Pourtaheri
SEHOZEIAR T 520 B AR AR IS Y R A kL, 2 AL 3 WA A
AICARRLG JE HRE LHT B RS SR A R R A
AR i M 2 25 46 2 (R 0 i 5 Al AR el A T
A2 S — AL B IT (RCT)MIZR I | )2 I
BTG B, T BE MEMEME M AL (ALIF) 55 HE F] & & 4 R
(TDR)7TU: 124 A5RIG 1 JEAR L, HE 55 WL AR 2 g
N, SN, ALIF 4R E AR 5 483 T BER LA
%ﬁﬁ'ﬁﬂaﬂﬁﬁgiﬂm&:%m&? TDR &4, AR
BAE ARG PR S RPN A W M 25 5 L ULl il &
A B BRG] T AR Bz gl JE i 55 LRI RRE AR A
EWUE S L ) — T RCT BFFE9% B, 5000 M ] L FBE A
[E) il & A (miTLIF) 5 1% 88 5 #4185 AR (coPLIF) 7E T
AT Beoxl e A LA 03 5% AR AL, ER coPLIF 418 & 23
JUL 5 45 R 3R A8 B S 358 7 Al R =R R AR 3 B L PR 22
5 5 0 95 T S AR B

AN S 25 LA 0 T o 25 15 AR 9 B ST S 3, T
T8 23 M M [ 48 8 O 1 S IR A L — I [l B o B e
BRI, ARHETHESS WUIR TR AE CSA W8/ R A G 4RI B

5 (ASD) KA M HE LM N R . H2 Wang FFWRAT 5 B
U PN A P AR AT R A R R R A R R, R
A ASD 4 B RR &4 ASD 4R H AR AT RIS 2
JULAE 7258 5 A b 2 e 2 S (EL SR 3 OF 9 008 D A e 25 LG W 92
TRIFR T R BE RN ZRF I, s P 1s
0 85 K2 ASD, B A AR A i it/ T RE 4 X 4
I 5 B — 2 AR WA, — TR AT i M i P IR S el 0 T A

[i) 5 2 H R KB 1) [0 A T 5 01 B, R R R 1 0
BRI JULIG I 9 0 S ) G T A R v I R
2 J038 4 T A 50 AL 43 A 2% B T 0 11 36> 15% 5 R 5 Fe &k
P IR ST R 56 X F 9 B AR A 55 L™ IR AR 1 R
NEIZ T 45 0 AR IR AR R M BB 1 XU o L 25 P[] Jat
PERF ST T IR AT PR NEME P 95 2B AT 0 N B2 R S5 cage
BTG OL, KB cage B 1 41 A A M 55 LR A8 B & 2 +4F
Fo N4 o AR T ME S5 WILAIL T 1) A B U AR 25 1) 344 Jon 2 5 3%

SRR M I (PIK) B R AR, A SCHERIOHIGE 22 228
FLA CSA T B/ B MRI A5 5 5 J3E 489 n 2 A 5 AR R 5T
PSRRI R R .

4 BHESRE

FIHTA R S BT T 4R GE T A 55 LR 722 #9518 2 P A 2
FO5 eSO B 6 AR BT R R A G — R AT IRy
LA HESS LR A, A5 AN R F e =2 [ 60 45 SR o L HE
AR Y TIFTE L 12 5 B AR W 4 1) 22 S, L3 T P 2% e PR
ASCHEAE A BAR , S 58— BT R &R | 5 AN ) 4 T3l K%
AN T A TE A A 5 L2 B k55 LR 2 -5 22 M A 5
FARG I BT S A A 0%, i B 5| RS I R S A B 22 1) 5%
TE AT ZEHE— 25 1 JORE 7R 8 WF 50 U D A 55 L5 M AR 95 95
BRI OC AR A TR A — B B2 b 2 R Ak 55 LAY IR
7 1 R P A A 1 R A T R S8 I L 3% % LB 55 LR A3
Jii X 5 T B4 R 5 B UL BB R T BE 2 E Z A 5 LAY IR
R AR AT) T B K ST B I AR 28 SR A 55 LI 2 5 4
AT By TA MEMED 5 19 5¢ 25, 15 3 i R AT SB35
g

5 SE ik
. Ogon I, Takebayashi T, Takashima H, et al. Magnetic reso-

—_

nance spectroscopic analysis of multifidus muscles lipid con-
tent and association with spinopelvic malalignment in chronic
low back pain[J]. Br J Radiol, 2017, 90(1073): 20160753.

2. Kalichman L, Carmeli E, Been E. The association between
imaging parameters of the paraspinal muscles, spinal degener-
ation, and low back pain[J]. Biomed Res Int, 2017, 2017:
2562957.

3. Yanik B, Keyik B, Conkbayir 1. Fatty degeneration of multi-
fidus muscle in patients with chronic low back pain and in
asymptomatic volunteers:  quantification with chemical shift
magnetic resonance imaging[J]. Skeletal Radiol, 2013, 42(6):
771-7178.

4. Kalichman L, Hodges P, Li L, et al. Changes in paraspinal
muscles and their association with low back pain and spinal
degeneration: CT study[J]. Eur Spine J, 2010, 19(7): 1136-
1144.

5. Laasonen EM. Atrophy of sacrospinal muscle groups in pa-
tients with chronic, diffusely radiating lumbar back pain [J].
Neuroradiology, 1984, 26(1): 9-13.

6. Hyun SJ, Kim YJ, Rhim SC. Patients with proximal junctional
kyphosis after stopping at thoracolumbar junction have lower
muscularity, fatty degeneration at the thoracolumbar area [J].
Spine J, 2016, 16(9): 1095-1101.

7. Schilling AM, Heidenreich JO, Schulte T, et al. Changes of
the fat/water ratio in the erector trunci muscle in patients
with lumbar disc herniation: a comparative study with 1H-
MRS[J]. Rofo, 2004, 176(2): 229-233.

8. Fischer MA, Nanz D, Shimakawa A, et al. Quantification of



o A A A2 7 2018 4E4R 28 455 6 1)

Chinese Journal of Spine and Spinal Cord ,2018,Vo0l.28 ,No.6

575

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

muscle fat in patients with low back pain:  comparison of
multi-echo MR imaging with single-voxel MR spectroscopyl[J].

Radiology, 2013, 266(2): 555-563.

. Boissiere L, Moal B, Gille O, et al. Lumbar spinal muscles

and spinal canal study by MRI three—dimensional reconstruc-
tion in adult lumbar spinal stenosis[J]. Orthop Traumatol Surg
Res, 2017, 103(2): 279-283.

Strube P, Putzier M, Streitparth F, et al. Postoperative poste-
rior lumbar muscle changes and their relationship to seg-
mental motion preservation or restriction:  a randomized
prospective study[J]. J Neurosurg Spine, 2016, 24(1): 25-31.
Stokes M, Rankin G, Newham DJ. Ultrasound imaging of
lumbar multifidus muscle: normal reference ranges for mea-
surements and practical guidance on the technique [J]. Man
Ther, 2005, 10(2): 116-126.

Fortin M, Gibbons LE, Videman T, et al. Do variations in
paraspinal muscle morphology and composition predict low
back pain in men[]J]. Scand ] Med Sei Sports, 2015, 25(6):
880-887.

Xu WB, Chen S, Fan SW, et al. Facet orientation and
tropism: Associations with asymmetric lumbar paraspinal and
psoas muscle parameters in patients with chronic low back
pain[J]. J Back Musculoskelet Rehabil, 2016, 29(3): 581-
586.

Bok DH, Kim J, Kim TH. Comparison of MRI-defined back
muscles volume between patients with ankylosing spondylitis
and control patients with chronic back pain:  age and
spinopelvic alignment matched study[J]. Eur Spine J, 2017,
26(2): 528-537.

D'hooge R, Cagnie B, Crombez G, et al. Increased intramus-
cular fatty infiltration without differences in lumbar muscle
cross—sectional area during remission of unilateral recurrent
low back pain[J]. Man Ther, 2012, 17(6): 584-588.
Anderson DE, Quinn E, Parker E, et al. Associations of
computed tomography —based trunk muscle size and density
with balance and falls in older adults[J]. J Gerontol A Biol
Sci Med Sci, 2016, 71(6): 811-816.

Lee SH, Park SW, Kim YB, et al. The fatty degeneration of
lumbar paraspinal muscles on computed tomography scan ac-
cording to age and disc level[J]. Spine J, 2017, 17(1): 81-
87.

Hicks GE, Simonsick EM, Harris TB, et al. Cross—sectional
associations between trunk muscle composition, back pain,
and physical function in the health, aging and body compo-
sition study[J]. J Gerontol A Biol Sci Med Sci, 2005, 60(7):
882-887.
Kalichman L, Klindukhov A,

paraspinal muscles degeneration:

Li L, et al. Indices of
reliability and association
with facet joint osteoarthritis: feasibility study[J]. Clin Spine
Surg, 2016, 29(9): 465-470.

Wang H, Wang T, Wang Q, et al. Incidence and risk fac-

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

tors of persistent low back pain following posterior decom-
pression and instrumented fusion for lumbar disk herniation
[J]. J Pain Res, 2017, 10: 1019-1025.

Bishop DL, Milton RL. The effects of denervation location
on fiber type mix in self-reinnervated mouse soleus muscles
[J]. Exp Neurol, 1997, 147(1): 151-158.

Sun D, Liu P, Cheng J, et al. Correlation between interver-
tebral disc degeneration, paraspinal muscle atrophy, and lum-
bar facet joints degeneration in patients with lumbar disc
herniation[J]. BMC Musculoskelet Disord, 2017, 18(1): 167.
Vettor R, Milan G, Franzin C, et al. The origin of intermus-
cular adipose tissue and its pathophysiological implications[J].
Am ] Physiol Endocrinol Metab, 2009, 297(5): E987-E998.
Li H, Wang H, Zhu Y, et al. Incidence and risk factors of
posterior cage migration following decompression and instru-
mented fusion for degenerative lumbar disorders[]]. Medicine
(Baltimore), 2017, 96(33): €7804.

Suh DW, Kim Y, Lee M, et al. Reliability of histographic
analysis for paraspinal muscle degeneration in patients with
unilateral back pain using magnetic resonance imaging[J]. J
Back Musculoskelet Rehabil, 2017, 30(3): 403-412.

Solgaard Sorensen J, Kjaer P, Jensen ST, et al. Low-field
magnetic resonance imaging of the lumbar spine: reliability
of qualitative evaluation of disc and muscle parameters [J].
Acta Radiol, 2006, 47(9): 947-953.

Fortin M, Lazary A, Varga PP, et al. Paraspinal muscle
asymmetry and fat infiltration in patients with symptomatic
disc herniation[]J]. Eur Spine J, 2016, 25(5): 1452-1459.
Hebert JJ, Kjaer P, Fritz JM,

et al. The relationship of

lumbar multifidus muscle morphology to previous, current,
and future low back pain: a 9 -year population —based
prospective cohort study[J]. Spine(Phila Pa 1976), 2014, 39
(17): 1417-1425.

Chan ST, Fung PK, Ng NY, et al. Dynamic changes of elas-
ticity, cross—sectional area, and fat infiltration of multifidus
at different postures in men with chronic low back pain [J].
Spine J, 2012, 12(5): 381-388.

TeHi b0, PEUIR - ) AS S A IR AR 1B A e 5 A 55 L 7
Wit As b)) T EALA TR, 2014, 18(44): 7205-7210.

Thakar S, Sivaraju L, Aryan S, et al. Lumbar paraspinal
muscle morphometry and its correlations with demographic
and radiological factors in adult isthmic spondylolisthesis: a
retrospective review of 120 surgically managed cases [J]. ]
Neurosurg Spine, 2016, 24(5): 679-685.

Mannion AF, Kaser L, Weber E, et al. Influence of age and
duration of symptoms on fibre type distribution and size of
the back muscles in chronic low back pain patients[J]. Eur

Spine J, 2000, 9(4): 273-281.

Sasaki T, Yoshimura N, Hashizume H. MRI-defined
paraspinal muscle morphology in Japanese population: The
Wakayama Spine Study [J]. PLoS One, 2017, 12 (11):



576 P E R R A 2018 AR5 28 %55 6 W1 Chinese Journal of Spine and Spinal Cord,2018,V0l.28 ,No.6
e0187765. HLFIATSE[D]. 5 =46 K2k, 2017.

34. lkezoe T, Mori N, Nakamura M, et al. Effects of age and 43, Jun HS, Kim JH, Ahn JH, et al. The effect of lumbar
inactivity due to prolonged bed rest on atrophy of trunk spinal muscle on spinal sagittal alignment: evaluating muscle
muscles[J]. Eur J Appl Physiol, 2012, 112(1): 43-48. quantity and quality[J]. Neurosurgery, 2016, 79(6): 847-855.

35. Sions JM, Velasco TO, Teyhen DS, et al. Reliability of 44, Rt R EMERMESS LR AL 5 A R A 0 2R AH OGS A
ultrasound imaging for the assessment of lumbar multifidi [D]. &K=, 2016.
thickness in older adults with chronic low back pain [J]. J 45. Resorlu H, Savas Y, Aylanc N, et al. Evaluation of par-
Geriatr Phys Ther, 2015, 38(1): 33-39. avertebral muscle atrophy and fatty degeneration in ankylos-

36. Kim WH, Lee SH, Lee DY. Changes in the cross—sectional ing spondylitis[J]. Mod Rheumatol, 2017, 27(4): 683-687.
area of multifidus and psoas in unilateral sciatica caused by 46. Pourtaheri S, Issa K, Lord E, et al. Paraspinal muscle
lumbar disc herniation[J]. J Korean Neurosurg Soc, 2011, 50 atrophy after lumbar spine surgery[J]. Orthopedics, 2016, 39
(3): 201-204. (2): €209-214.

37. Yoshihara K, Shirai Y, Nakayama Y, et al. Histochemical 47. Putzier M, Hartwig T, Hoff EK, et al. Minimally invasive

38.

39.

40.

41.

42.

changes in the multifidus muscle in patients with lumbar
intervertebral disc herniation[]J]. Spine(Phila Pa 1976), 2001,
26(6): 622-626.

Fortin M, Lazary A, Varga PP, et al. Association between
paraspinal muscle morphology, clinical symptoms and func-
tional status in patients with lumbar spinal stenosis [J]. Eur
Spine J, 2017, 26(10): 2543-2551.

Fortin M, Macedo LG. Multifidus and paraspinal muscle
group cross—sectional areas of patients with low back pain
and control patients:

blinding[J]. Phys Ther, 2013, 93(7): 873-888.
Teichtahl AJ, Urquhart DM, Wang Y, et al. Fat infiltration

a systematic review with a focus on

of paraspinal muscles is associated with low back pain,
disability,
adults[J]. Spine J, 2015, 15(7): 1593-1601.

M, SResr, Bk, SRR PR RO L AR O LAY AR
225 5 R LI R X)) P ARE R AR, 2006, 26(4): 228—
231.

BRI, T AR AR AL O A AR 55 UL A AN P Al B HOR B

and structural abnormalities in community —based

48.

49.

50.

TLIF leads to increased muscle sparing of the multifidus

muscle but not the longissimus muscle compared with
conventional PLIF: a prospective randomized clinical trial[J].
Spine J, 2016, 16(7): 811-819.

Denis F, Sun EC, Winter RB. Incidence and risk factors for
proximal and distal junctional kyphosis following surgical
treatment for Scheuermann kyphosis:

follow—up[J]. Spine(Phila Pa 1976), 2009, 34(20): E729-734.

minimum five —year

Wang H, Ma L, Yang D, et al. Incidence and risk factors
of adjacent segment disease following posterior decompression
and instrumented fusion for degenerative lumbar disorders|]].
Medicine(Baltimore), 2017, 96(5): e6032.
Ameri E, Behtash H, Mobini B, et al. The prevalence of
distal junctional kyphosis following posterior instrumentation
and arthrodesis for adolescent idiopathic scoliosis [J]. Acta
Med Iran, 2011, 49(6): 357-363.

(Wi A :2018-01-14  AR¥ &[] F 185 :2018-06-01)

(ALHh# FRE)





