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Abstract
Objective: To review the advantages and disadvantages of imaging methods for assessing fat infil-
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tration of the paravertebral muscles and their relationship to degenerative lumbar spine disease.
Methods: We extensively reviewed domestic and international literature on paraspinal muscle fat
infiltration assessment methods, paraspinal muscle degeneration and lumbar spine diseases; we
summarized the advantages and limitations of commonly used paraspinal muscle fat infiltration
assessment methods, and the relationship between paraspinal muscle degeneration and lumbar
spine diseases. Results: CT and MRI are commonly used to assess the extent of fat infiltration with
good reliability. The imaging evaluation methods have their own advantages and disadvantages.
Studies have shown that fat infiltration better represents muscle degeneration and that paraspin-
al muscle degeneration is associated with a variety of lumbar spine disorders. Conclusions: The fat
infiltration of paravertebral muscles is assessed by various methods, but there are differences
between the results of different studies and a lack of uniform standards, and we hope that in the
future we can establish a uniform assessment system to help clinical diagnosis and treatment.
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1. 5|8

HE S5 ILIARER T ORAIEA AT B0 RS 8 M B IR R S, RIS MESS WL AR AT PR ARt 5 A 1) R A2 5
RIEAHEFVIRER, HEFZ WA RS b R EAHE 7 LA 5 AN & ¢ 3, BTG D712 E (Fat Infiltration,
FDAIILAZ A5 (UL ARG/, BT AL /) HA UL FI Re AR AR T ULARAR, PR 9 BIAE LA
()18 4T # (Cross-Sectional Area, CSA)RFFAAE, NENTIZIEFR AR T DUE 2240, 3 HAN NV
FUGERR N RA R[] [2]. FI ZMESSHLN B A OB PR TR bR, AUE S EUILA & TR R
ERER, AR LR AR R IR B3] [4]. JTAESR, AMTXF FI ISR 7oAl BRI 2 He4, SR
TR ITER G T, WETTEU LS EIEFE AR, F3FLAZ R3] [5] [6]. W33 Hi
T TR HLETZ $3 4 (Computed Tomography, CT)F1RL IR B f% (Magnetic Resonance Imaging, MRI),
FFEGE T HATH FIL SRR 7 X, BRI IR 77 R 3 . JRBRPE LR AE IR IR S e P R, At —38
(RRIE SR R 2 W fR IR N B S R 2R .

2. BRRERE

FI 2RI 40 3 T IEH A5 0L A S T AL AR TR . AT, JRFTE A LR
MO T A AE, FA MR BRRRE, 22 DLULZH A P g 7% B 40 i 4 5T (Intra. Myocellular Lipids, IMCL)
(T A7 o AR T A0 P mT UG T LR 2 TR (UL PR JE TR R D 2 2R%), -t m] DA T LI N BB (LA 9 i D 2. 2R)
—E A LN B 1 i 5T (Extra Myocellular Lipids, EMCL), fgi#id CT. MRI %[7] [8]. MRI E{&LEL
PRI DT AR 2R 2 Tal R T RAFBXF EE RS, (B ANREIX 43 IMCL M/ EMCL [7]. 0T 4RH, HESZULA
J1EFEKE EMCL W7 S I AU S, T IMCL W5 KSR AN A JEEATE T o7 508 R AH S TG 488 1L
IMCL B VR BE 1 Dy T T 0 12 AU A St 5 1 T 6 FR R (8]

X FL VTAL 32 EAEE 1 € BTG A E Sl J8Id CT A MRI S5 ] DIOSHHESH UL FT EAT 405 43
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2, RIEHEFT, Sorensen 9141 Kalichman [10]55°7% 5 % F K FE 1 AN R RO GE - 5E BVPAL 7 i 10 AE IR PR A
Goutallier 734 RG4S 12 KM, HAGHENTRIEFE L 70 9 A0 PR TREIRIE; 1 R HER
T8> 2 FEORNE R AR — ¥ 3 BARSIRITRIEE B — 4 4 RS IRIFR T —F) [11] [12].
R BV 7E I PRI BR P 07 EOUE R WS4 (0] 2 UK, FEE R EORINK e, R THELEL T
I BIFURIZ N, g BPPAL P g BEPPAG SN HER . 2 RPPA R A G 5 0 B 2 BME SR 2 B IR I X
s[6], KiHENT CSA/E CSA MIELAEAEDY FI HfEhR, B0 RAIKNE 2 B HoR & AR5 (H2 H b
RPN ETNERZ BEAG—, kB AT It Z 1A AR -

3. Bt EAE R

CT fHAftife —FIctl. mTHEEME, RWRICTIINER. FIEKMHXER, /£ CT Hfd, i\
JI5 2HL 23T AR 2% 5 M AR 591 R o K 25 BE (X 4 13]. CT i3 CT {(Hounsfield Unit, HU) S Bt FI F£5,
N FI RS0 S WAE LA 3 B B BRAR 140 CT A2 TEAL N AR RE— 458 448 B 3% B A s, oK
£ CT B&, SR X2 RIS ME . Goodpaster 5[ 150 7RI, B #% UL EE AN g Jot ik
FEZ I BA R i) —8E, 4N IR & & 53E 00 1 ¢/100ml, CT (AR5 1. Kk, A7 PSS HEe
REITALAI ) CT B RHEDN FL ANt H AT ok = 48— Fbs R %3 CT Bu% o 1B R [X 5(Region of
Interest, ROI).

5E T THE AL Z $94# (Quantitative Computed Tomography, QCT)HiA, A& i#id N iZE A FiEA CT
TR R, X BN & AT 2 B E M AT % BREARZ ATIRT AL [16] [17] CAESE
QCT BARLEVEAL ML B J7 T A R o AR PR B 22 S, QCT AR ZEH ] T Fs il & i i
[18], X—HARCALME ZNM . ok, ZEARLEIT R O BE— D40 RIS 9, BHREART i
PG D g o T R DA B VA U P PO O 2 B[ 19] [20], T A3 QCT A (1 B FH G 45 1 i 9 J
AHEFERWI[21], QCT A1 MRI X HESH LA FI 5 Bl & 45 R ) ) — BB - AHEEELT CT H AR
Wk FI, QCT AT LA LI S AE S5 WL P9 i s AULIAT %85 R, AT SRS [R] o RS B 58 H, DRI R SR
Yl QCT e Sl EAMESS LA FI, S5 ILIATR AR i Al 3 £k 58 e A 2l

CT =4 P L ] SR AN ] B AR S S AR IR PR A T, AE SRR R, A (a1, (E2 2 Uk il
JIT e 52 I S PT RE 20t A AR BT K — € I REI ,  [F) IS RS 2300 A T TR AR 22, W] RE TGV T f
ANAE S LA AN 5] By BN AR A o PRI B A — 5 ) i

4. WEEIRR R

MRI 2224, ZFFIEME, TN Z AR HE 55 LA 2 222 AR P25 B . MRIFEMESS L
PR A2 (R F 7E v A0 3 S AR BUAE S R B i R o Sl AN P 1 SRATTRENS T i b S o A 55 L
WA Y, BRI 2P 4E55, 9B et 55 LA LRSS M R A AL SR AL B VE R A5 R . LR 72 T 7E I
PREZE PPl LA SR (9] a0 PG H AR HLAR 220 4 5 MR N B2, RN A8 B A B o

4.1. E#H MRI %

T1 II#AF 51(T1-weighted MRI sequence, T1WI)5 T2 JIAUF ¥1)(T2-weighted MRI sequence, T2WI) 2 Il
IREMFF], FIAEFTA MR i EAER, JEE S TR, HAAN iR, 7T LURLE X 2 UL AT
NEWi2HEZA, R a] DAPPAS LR (R] . WLAF4ER] NR DR AR B, 2oE YEElr 8 B8R S0P I R Al . £ 48
(1) T2WI i v 58 7 AUYL AR R VPR 8 A1 55 LA i 0732200, SR, SR A 77 v R it 1 2 A R 9[22
AT S A7 DG 2 S 3% JUTL A L pAY A f 2 e A A ) 0 o
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4.2. Dixon FAR

1984 4, Dixon #2&H 7 —HMHr ) MRI £, 07 MK Z Ta] 4R 2 e (e 220 %), RIS
UG I B T R Bk i e 81, 5 AF 5 B DRI ZK B 73 0 N PR AN O Y R (23], BIK TR 0 B AR, %
J7 R FR A Dixon £ o Dixon $3 AR S A2 B Al ACHI IR 7 25 & i 3, JFAR Oy J53 - % 2 IR s 43 8 (Proton
Density Fat Fraction, PDFF) 151 % Ji& 7K 43 ${(Proton Density Water Fraction, PDWF). PDFF & 1 & I i
ML ST 1% S AR R DT KoK 1 A1 FE SR A5 . PDFF Sl 7 HZUIRIDTIREE , #ail
FAE D& 2H IR 05 v B2 AR vHE AL MRI A MRS Z2$([24].

5% MRI AHEL, Dixon $AE SR NE 70 85 5035, FERALWLAR I & & 07 1 B th e i e
P, [FI eI B A R4 )75 (A1 o5 26 SRARIS (R L 2 R EER ) PR A5 Rs o, WIS (i I IR D7 s 2[22] [25]
[26]. Dixon ¥4I CL N EANLANE ITRIE I E L 7% 28071, IMCL A1 EMCL ANgEs & — AN R PR .

4.3. MRI i 93 #r(Magnetic Resonance Spectroscopy, MRS)

MRS AR 73 #r SR FAEA RSP IR ER AR, S iE A 40 23 4 & P 2 i A
FrRMEARR NI o 1 I A B Jo A5 7 M PRI 2 A SR A B AR e B E R S OB
HHAL MRS 18 ] "H-MRS A5 LRI AE R 415271, ] A2 9 & IMCL F1 EMCL )4 &[28]. 'H-MRS
Az RSP P T 2 R S AR PRI AR A 2 7% (1) R 28, LA ppm Ay BRI &, DADY FF £ 745 (Tetramethylsilane,
TMS)H HAG 5 8Z%, HAE N 0 ppm [29], &AL IR FAEL) 4.7 ppm B 34k, EMCL 7£4) 1.5 ppm
4R, IMCL 724 1.28 ppm I 4E4R[7]. Dixon MG JEiE I E] EMCL Al IMCL 2 [8] DA R H AR B AR AR
Yz R NI RS 2 5, MRS ZI68K 3 X 4> . SR MRS 5 22 H TR AR I e, X2 A
JERERE W o A AR 3850, AERRPERL R, FEVLP MR PR, BRI MRS 4252 I g i 21 202 I A 3
SIPERIPRBI[30]; [FIES MRS $F3 BRI, R4 ATEE D,

5. {BE

i 75 (Ultrasonography, US) TR 58 AT e LA 25 4 5 /N R 2 — o ZE VA UL DA BT 8 11 5
TR TSEM[30] [31]. US &—Fhaf EE MM BAGEAR, o T-I&E LB R AR, XL & 1A
Rtk DA BNIEKL[32] [33]. SHAMRE M, US ARIE. L6, LS. MRS A, HF
N, 52 B T4 2 25 12 W 1 S A DL R PRMB 0T B 2 22 AN S S5 Bl i

6. #EEALRIBETRAS EHERI T RRI X R

Z I ST CIESE, EARRAT MR R R R A, MESS LA IR AR 3 T OB M €8, Sun %5[34]
T 60 4 LA~LS MR 558 HoAE S8 2 M 500s , R ILAR A0 B 2 RIS 46 R B DL R Ak 1) B IR AR AR &
AR 25 s 5 AR T Ve S 3 LA, A [R] 280 9% HRE AR 3 (R L PR 22 48 D 5 B D 9% HY s Kalichman %5[10]
KRB, L4 15 B R U R B  [R]— 2 T ME M I 2 T AR A 2 AR DGk s Lee S5[351K00, BATHE
i P A A MER T FR B R R S5 R, 5 A B R 22 45 I g D 12 IR AR AE Bk 253 )6[36]
ROV B GRS A WU R AR B 2 R S R AR DG, T AR A U 5 B L K 2 LR P = T A
FERGARD, MBEIE 2 2N E45E RSB AR IEMERT MGG . X R, MESH VLR AL AT R
R SFECEREERNZ —. FES R RERERE, BATTCURI, EHRITR N EE, L2
L A WU R LSS LRI AE AN R R IR AR 1] [37] [38]«

IR, R 55 BT AR KT R B A 55 LA i I i i 2 DDA G, 2 Z4LTE REAE T 3B/ A2 2052,
AT WUAEEME Bk R IR IR SE ™ 8, AR LR, R SR VI OG, — e SR R 7 AT e 2 1
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SWIIZW bR EY), RAEN TR RIS FI SR %Y, U BHE S WL B 28 5 25 8 mT e et IR ftR 7= A= T
Y25 [37] [38] [39] [40] [41].

7. BESRE

H A T AESS LA FIRG TRl B 2R S AR, R NP FH PR, EHERAT VER
SWVAIRAZ I RAERGZ s, [N 2 T IR i BOR th C B0 i, P8 2 1 2 = 1TAl,
B A BRI R RS REARAHORS B AR RS AN, FEFEDAEATR A TR T e
FSWUARAZ T 1, AH R PPAL 6 Z0 S S AR AL o MESS WLAIRAR 5 2 M MR AT VRSO A %, (HA R
TGRZIAFAEZESTE, W EARKRBEG LG — VPR, WIHAE 5 ULE EMEIRAT PR TP A, ik
BRI B SR, O BFE RIS IR AR LA .
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