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FEHE FRARDL P 41 Bt 55 U 25 -5 R R 1
RPN S

Mo AR % oMy =R REAE' EHm'
CEHEERKE MR R 2 v E R E AL, b 100029; 2 JbRtH A EBEE R, B 100073)

H E B o REAMERRASEERR 5 KA A S G RS Rt <, ik #HE
W R85 R TR R R B R A 85 A, LR AL ER L E A, 3. WA
P40 3% (visual analogue scale, VAS) T2 JGH2. 2541 % M 15 U UL RO X A 7B e . FIEARMIAL X
SR ESEMER . AR DA L E . BB AL A (sacral slope, SS), T/EHE MR & 0 &
L,S, % B 55 JIUAE A% e AR o B B 92 3 L (fat infiltration rate, FIR), 4%14% SS & &/NF <35°. TR
AT L FOUT. EsmEREMTL UL HFAFREE= 10% 204, WBRAESAREELA
] B M T B 2 . BEIR: SS<35° ALK A RS MBS M L] B KT SS = 35° 4l (344 vs. 1843 )
M52 AL FIR = 10% 41 & A #5408 B b B B K FHE5 AL FIR < 10% 41 (36 3] vs. 16 ] ) . #4:
MBS 4 SS < 35° . 52 L FIR = 10% &y L5 A B 5 T AR 1 S JE a4 (3449 vs. 9 B, 3647 vs. 1445] ).
# A EE AT B HEF AL FIR = 10% 5 F4MIER 7 £ B2 XM (P=0.021,0R =4.390). 4ig: R
KM B N SEAE RORAL T P RAE A S RS B AL 5 e R M B B 8 R AE 7T et =, dE A R
L7 B At 57 I 25 R ONH A By T4 R R M B 0 SR LB OF 0 BB G R D7 F BRI 54,
KR RAMER; BEXRLTI; HFI; fExE

The correlation between the sagittal lumbar spinal alignment and the paraspinal muscle
morphology with the pain characteristics in patients with primary low back pain

LIU Yang ', HAO Jingdong >, LIU Peng ', HU Sanbao ' *, LIANG Bingxin ', XUE Bogiong '

(' Department of Orthopaedics, Beijing An Zhen Hospital, Beijing 100029, China; > Department of Orthopedics,
Beijing Electric Power Hospital, Beijing 100073, China)

Abstract Objective: To investigate the correlation between the lumbar sagittal profile and the paraspinal muscle
with the pain characteristics in patients with primary low back pain (LBP). Methods: Eighty-five patients with pri-
mary LBP were retrospective enrolled. The pain characteristic including visual analogue scale, pain continuous and
position, symptom duration, drug usage and life influence were recorded. The lumbar lordosis, sacral slope (SS), the
apical and upper end vertebral body of lumbar lordosis and fatty infiltration rate (FIR) of the paraspinal muscle at
LS, disc level were evaluated. All the enrolled patients were further stratified by SS <35° or FIR = 10%,
the position of apical and upper end vertebral body of lumbar lordosis. Results: There were significantly more patient
with continuous pain in SS < 35° group and in FIR = 10% group compared to SS = 35° group and FIR < 10%
group, respectively (34 vs. 18; 36 vs. 16). Both the proportion of the patients with SS < 35° and of the patients with
paraspinal muscle FIR = 10% were significantly higher in group of patients with continuous pain compared to the
group of patients with non-continuous pain (34 vs. 9; 36 vs. 14). The logistic regression analysis demonstrated that
FIR = 10% was significantly associated with the continuous symptom (P < 0.021, OR =4.390). Conclusion: There
might be a correlation between the pain onset with lumbar sagittal profile and fatty infiltration in paraspinal muscle in
patients diagnosed with primary low back pain.

Keywords primary low back pain; lumbar sagittal profile; paraspinal muscle; correlation
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1T 10 4FK, R I R A2 22 A8 tH SR [l 2
KBS . ERZHE N WA E Tl gedl 2 2 3|
AN TR P ML ) s e, 5 B A % 1) Th e R i T g
SEUR N EEST R R, TERSI AR TE 5 A R A
RN R — B AT U, JR SR ST
BRARIE 0 2T A Al R TR AT 51 A P TR R % B v
294 85% ~90% 173 71| 5 = IR A 11 3 2L g 1 12 T
FEARAE A P A ZHZY (World Health Organization, WHO)
B % W5 43 2% 9% 1Y (International Classification of
Diseases, ICD) V-2 4 J5Uk PERES R Y. BEAEWF 7T
52 3 PEyRT 90 A REEAE i B T e Ik D B, AR
W LEJE 1t 2 — B JEAE it BE A & 2 2 T AR &R
ACEAE B RIS, AN R AR 556
WK, T Re sz B E A B p s R A AR . T
BRIEMERTEE AN, BE IR (sacral slope, SS)~ A
F T TOUAE A B M T ey o M A7 B S M R IR A
7 FNREAE XS T BR8N\ B DR 3 SUATIAS 58 A9 48
WAL, BEAT SCHR TR E R v A AH LG T8 e A 55
NIRRT RE R LT A8 4. SR, TR A HME 55 UL
TV 25 238 5 JE R A i AL ) 22 ) ) DR DR e I R 15 2
B .

AERE B AT AN PR T8 PERRAE 10 BEARE SR AL 7 51
FEIRTIEMEE W) 1 Ra S L B2 1 P, A 5 AL
T JEHE ST B R E Az s P dl v &1 T R0 ER Y,
AW TR JEAE JARAL 7 5 A8 5, 4k o R )
1BAZ, T EH AN S R KA AR ERRR, HESS
LSS5 4k 5 BT A S R AR M, 78
BEAERE T, X T B MR N, R A
Jo e p 5 EAE SR AL e B FHE 55 L 25 Z 18] B A 7E
Ik R IR B RS e B

DRIk, ASHF 58 DU A PR 905 N LR XT &2,
B 1E 2 T X — REAR B N EAE AR AL P B RFAE .
MEMESS NUE A 5B N AEREL, TR0 BiR4h
e e R 200 3 A e R i N 9 AR B P AR ) 52
M, At — PR R R R I AR AL R S %
FERT T e B A DR RN T o7 J s e 2B B A B I

RS X
Ok
1 — skt

AHIFFT Sy [l B PE A S A A, 4 T 5K R A
F AL I BB AR PR R S A . kT
2016 4 1 H %2 2020 4F 12 H T4t B 77 B Be & B
b 22 v R B i B2 1 I PR AN AR B2 k) 52 B 1 i
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RAMENER N . FLit 85 Bl AN, 54k 37 1,
Lk 48 B, FHIER (513+132) ¥, Pk ETE
# (body mass index, BMI) (23.5+1.5) kg/m’, P35
FEWE] (5.4+£2.4) H, PR (47.6£11.0)° .

YERHABIEIZ T, R I B 2 Wibn i R 2
T AR e A DA AR B R AN MR A
JRBAAAE . MEGR S R B 4 AL SS MR . AT
RYEBTR . ARSI BLEAE. WEEW
PSR S5 SR IR J5 BT 2 W s

AR ORI IERR: @B A 58 ¥ MY
Bk, IR EMAL X . B e
i X & F DA JEHE MR @ B A 5E M2
AR

SRR OBLAEEHETF R, @B A
WAL OB @F RN, e
BARE . EMEMR AL T HRE . OB A 45 0 1t e % DA A
0 R B B EME N B IEMEA R ©F AR
BURGLEHR AL OB BBIAIE: O B2
OMNFEETJTES) IR S LR RA VRS L)
REFRIA T o

TER NI NAER . A BMI & — %k,
[FIR OSBRI A ERWE (), &%A
FREPEE (1 I ANEEREORAE: 1 AR 3 B4
KD BURRAEMA RS E (BE: ARE: A
I [ A I AN D 5 TR A AR I AR e A AU P 05
(visual analogue scale, VAS) PF4); &9/ & 75 75 ik A
GG (AT, TR AR RHE R ER A
Wi MR R R M) IR T
PEAEE AR R (B2 B2 Bl rp FE S s B B AT AR
HEHWD o

2. R I

8 I B B 5215 K 5 R 4t (Picture Archiving and
Communication Systems, GE Healthcare, IL, USA,
PACS) 3RAF NALR N SR 2 3k, IEMALIEAE X 45
R E NN E LR AL, FF L Ly HEAR Oy $2 1E
Lo EMIAFEAE X 28 Fr bl 5 I HE JROIR A 5248
28 (B 1D - OREHERT Y THEAL B . @ #LE 1l
R, S, EAMAI YL S KL PTTE B K A
(3 JE ME BT ™ (lumbar lordosis, LL), Cobb 32 il &
2L, BRIV S, &ML AT A
Je s @HEE Cobb VLM T Z T, b &M IIY) 2k AN
2 S, LARMVIZIERPRAESTRKTAL, £k
KRVIELME S, BRI V)26 e i) % A
il MR bt B2 B4 kT L, 82 L
DL EMEAMR . g EAE MRI 5245 5 DL A #s s0ORH N
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Image-J 4+ (1.50i, Wayne Rusband, 3% [¥ [ 37 T/4E
WL RE, USA) , #F LsS, 5 Bt MRI fili 7 4% 143 51
Ao ve TR A A 5% FTLIUL PR 5585 R 26 8 = 000 2 X000 A 55 LA
T AR (cross-sectional area, CSA), f# FH BE 14 H
2102 U A 5% JULASE A T AR P I 2 T R g B 431
(fat infiltration rate, FIR), F L AfE{R N 2R K F- I &
L, HEAARE AL H B (vertebral body CSA, VBCSA) (L,
K2 o MLESHIHE—ZERIMNE 3 Kk,
FIME, MESZHL CSA/VBCSA 1EN LS, ¥ BrHESZ 1L
AR — WA T TS0 M.

A B

B1 Az, 285, MRS (LL) =38°, H#E iR
i1 (SS) =277, JEHERTI™ (Apex) THMERL T L, A
BBk B) &t 37 %, BEHERT!Y (LL) =50°, #
HUR (SS) =377, JEHERT ™ (Apex) THAERL T
L4 TEﬁSEP‘DU»TQ

(A) Female patient, 28 years old, lumbar lordosis =
38°, sacral slope = 27° , the apex of lumbar lordosis
was above the center of L,; (B) Female patient, 37
years old, lumbar lordosis = 50° , sacral slope = 37° ,
the apex of lumbar lordosis was below the center of L.

Fig. 1

2
FIR < 10%; FIR = 10%.
Fig. 2
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3. Gt

a3 L E AR R/ (SS < 35°Hi= 35°).
JEEHE AT S TR, B (L, MEAR O BL T L, MR
O LB L EMERTY BimMER AL E (L, 5L, B
s Ly BLEDY o HESZAUE N RIE ] (FIR < 10%
B FIR = 10% ") 204, ELBOR[E 4340 R 2K 4% 4L 1)
PEIF IR 1) 25 57

KH SPSS 19.0 #fF#5t (IBM Corp., Armonk, NY,
USA) #EAT Gt 70 b, 808 IR 73 47 K FH Shapiro-
Wilk k55, LA & ISEL + brifE % (X £8D) =,
IR R DI AR IR . ANE S R e L
R B E KA 4y R A MOSIREAR ¢ /e . ROTk
5 VA & Mann-Whitney U £ 3856 e, P < 0.05 A%
RAG R L. FR. M. BMIL LL. SS &
5 <35°  JEMERT " TMER B . EAERT ™ S E
S5 WL FIR = 10% FIHES L CSA/VB 520N
JCIBREIATTHE, 43 B 5 Fr S8 11 MR AF OC 1) FE B (8]
7, JEId ROC M58 1E a3 75 R TR 28 1 43 9

&g =X

1. TR PR 22 2 4L ) i 8 o B B

AN LA B VAS PPy PR ERAL.
T2 2R AR 1t UL R T of 1 A 3 7= AR O s i 5
AFERENZER . W TR, SS<35°4d
KA RS R )LL) B 2K SS = 35°4, 4[]
FEG % ER (346 vs. 18], P <0.001) , HE
FWLFIR = 10% 2H A= Rl R 174 be A5 1 0 32 K
THESZ L FIR < 10% 41, MGG ¥ ER (36
Bl vs. 16 B, P=0.014) , T JEAE AT ™ b i e A7 B
R TTUAE 57 B 43 2R 1) R AE o 458 1 0G40 B 437 T 2 R A
o, TEEEES (AED .

Cc

FIR <10%

FIR = 10%

(B, C) MESZ LI = (FIR) Il &

(A) The measurement of cross sectional area (CSA) and fatty infiltration rate (FIR) of paraspinal muscle (PSM) and CSA

of vertebral body (VB); (B, C) FIR of paraspinal muscle: FIR < 10% or FIR = 10%.
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Table 1 Comparison of variables between groups with different pain characteristics
PP J
Pain characteristic
SRR % Fralbk PR L [ 52 Bty A TER I
Variable 7 Continuous Pain position PIRTESY  WRE (D Drug usage Life influence
ekl RS e AlEE VAS  Duration(m) Fi\  AEffASE A RBE E
No Yes  Yes No Variation No  Non-steroids Opioids Mild Severe
N <35° 43 9 3413 23 7 44410 52424 24 17 2 28 15
MR L = 35° 42 24 18 21 15 6 43+12 57423 29 13 0 29 13
Sacral slope
P 0.001 0.121 0.797 0.354 0.168 0.299
TR E L, F0BL R 20 7 13 6 13 1 45+10  56%32 12 8 0 11 9
Apex L, 0 ULk 65 26 39 28 25 12 42%1.2 54%£2.1 41 22 2 43 22
P 0.688 0.826 0.338 0.826 0.883 0.368
i LB 67 28 39 29 28 10 43+12 53423 42 23 2 43 24
Upper end L, LE 18 5 13 5 10 3 42409  6.1+28 11 7 0 11 7
vertebral body P 0279 0317 0.611 0.223 0.975 0.811
HEZ2 UG i <10% 35 19 16 20 9 6 43%1.0 6.0+2.4 26 8 1 27 8
eSS = 10% 50 14 36 14 29 7 43+12  50+23 27 22 1 27 23
FIR P 0.014 0.052 0.991 0.059 0.072 0.051
2. FF B R I 2 T 20 ] L ROC curve
S 1.0
FR Ll SRR A AT o B /N T AR R R 1 R
H, ZRAEFERIIFEX (52.6+£12.0 vs. 44.4£11.9,
P=0.001), HAi4SS<35° (b, HE3EML FIR = 087
10% (1 LA & T IS 28 (34 61l vs. 9 B, P =0.001;
36 1l vs. 14451, P=0.014) , PiLLE7ZENE R L) Z 067
EWY. BMIL JEAMERT N omEA AL B . AESE L 2
N SN TSN (%] i
CSA/VB 557 H WAL, TR F 2 R (W3 2D, 04
3. FREL R — oo i m A A
IR A o A SRR MEA). BMILL 0.2 AUC = 0.792
MERT Y EumhEA B . REMERT M TMERZ B . SS <35° . P <0.001
A R S HE 5 L CSAIVB 5 R P R T o+
2B AL (P> 005, WE3 , MBI —
N -Specifici
FIR = 10% L5345 P B 4726 B 240 e P (P < 0,021, Y
B3 =il TIEIZ (ROC) BAF g AHESHIL FIR = 10%

OR = 4390, 95% A {5 [X [A] 1.255-15.358) . £ ROC
i ZRI6UF N ANAESS L FIR = 10% A2 )5,  [nl )RR
) TN N 2 5 g e sk LA e — B0k (LI 3,
28 A A 0.792,
o

AR 2 R TR I R R R, EAL S &2
NBEAR IR E I, BRI TR IE RS 1 IR
I AL 6.3%~ 15.3% Z (8], T 1 5 430 K 0k AL
1.5%~36% 2 [f], & 28, RE. FFekiE, I
N T B RS DL K T AR St () f s LR IR 2 — U,
Jir e P FEEE R 1 2 o IR AN g IR 4 1 mT iUl 1 2

AR R, Il VA AR A TR 2 5 D TR A
PR FF Sk B A B 1 — 2tk

Receiver operating characteristic curve (ROC) showed
that the predicted probability of the regression model
including paraspinal muscle FIR = 10% was consis-

Fig. 3

tent with continuous pain in patients with primary low
back pain.

FroE BRI A, RO B G BUT . RIS
LA_E DR M £ 2 ] X3P R 5 AN IE,
A YRR RS (8. WU/ IH A SRS 25
IERRS (T3 HEEsh AL se) B HimR R
BErE, ShZRRAIER, AR ARRS S 55
BRI A Z B2 KK, SRImR ST TR R
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Table 2 Comparison of variables between Non-continuous pain and continuous pain groups

AR R FRE P P
Non-continuous pain Continuous pain
% (72) 33 52
A (F/4) Sex (Male/Female) 16/17 21/31 0.463
Ry (4F) Age (year) 51.5+12.1 51.2+17.0 0.918
TR EFE % (kg/m’) BMI (kg/m’) 23.6+1.4 23.5+1.7 0.679
Bt B GmT L, G&/f)

Upper end vertebral body above L, (Yes/No) 3128 13/39 0279
THEAT B A7 e T Ly MRt G2/
Apex above L, (Yes/No) 26/7 39/13 0.688
AW <350 G&/8)
SS<35° (Yes/No) 9/24 34/18 0.001
JEHERT ™ ()

+ +
Lumbar lordosis (° ) 526120 444x119 0.001
HESEHUIEITIR I < 10% C2/1%)
FIR < 10% (Yes/No) 14/19 36/16 0.014
HEFSIL CSANVE 32+0.8 3.0+0.8 0.476

CSA/VB of paraspinal muscle

R 3 BRERSIRAR R T2 AR A5 Hr

Table 3 Binary logistic regression analysis for continuous pain episodes

RARHEA R HL

95% AI{FIX [

Unstandardized Coefficients  Wwald (i » OR & 95% Confidence Interval
B4 Frvginz  Wald-value Odds ratio-value TRAE PR
B value Std. Error Lower Bound Upper Bound
P35 Sex 0.403 0.602 0.448 0.503 1.497 0.460 4.870
FEWE (FE) Age (year) -0.038 0.023 2.712 0.684 0.963 0.921 1.007
A FEIEHL (kg/m’) BMI (kg/m’) 0.076 0.187 0.166 0.684 1.079 0.749 1.555
FimE EET L,
Upper end vertebral body above L, 0.634 0.710 0.800 0.371 1.886 0.469 7.577
THERLEL 5 T L Al fhefLo 0.286 0.672 0.181 0.671 1.331 0.356 4.968
Apex above L,
H tﬁ/\: °

ol “f’lﬁq <3 1.253 0.709 3.121 0.077 3.501 0.872 14.056
SS<35
HME S5 WU IR < 10%
uislitpon 1.479 0.639 5.359 0.021 4390 1.255 15.358
HE52 L CSA/VB
CSA/VB of paraspinal muscle -0.374 0.381 0.963 0.326 0.688 0.326 1.453
WEHERT ) () -0.046 0.033 1.896 0.169 0.955 0.895 1.020

Lumbar lordosis (° )

—RE MR RABRAL, EAERT RS B2 AN BT
TR RO, BT RCR A AR, XL e
T A MR RESRE AL ANE 2, Toi R AR W Y
TR 2T Y, AELUNIGRIZY T SR G D)4R S
FEAE SR AL TR 25 A5 DN A SR AR AL e 21 ) —
gy, W TRFFEIATELRS . G PR
BB T R YE T WO EZER B Chun %5 P
I Meta 20 M AL, B o0 N FEEAE T o 225/ 1
DCEC A B SR I TEER AN A . Sadler 45 U 0b—J5THT

At BA B T AT RS A, 45 R B sAAAE
HE I 0 93k 2D B IO s N R 2B B R 1 B 1 XU B
A AR T ek 995 A48 0 37% . Sorensen 2% )
a8, A [R]85 3775 5 I S M A ) AT Y
HE KT RHEIERE . AR FREIH %
IG5, R e 4 7 A ih B2 ] B 5 IR AR A7
TEBAERRR, 1 N ENLEIFEA T4 4 B
Vaz % PR IE SS /N F <35° 1 A BERISS =
35° I N IEMERT WA AR B2 22 57, SULFEE, JE
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I TOURE R i A7 B %o 1 2 I A SR A 3 271
Bt B EENSE R LT, Wik, 786
iR VR A B ME SR AL P 5 BT B B, [R5
FEF SS. M FI (N THUAE AN L i A B A B TR
FURBEHMESRAL I F1RFAE -5 T 1 B 5976 1) P A TG
o WA, VENEHE AR E RS E B R IT
HME 5 IR TR 8T 354 YR AsoE DL Sz sl 4 il
AAEWCAREENZE S, BT 700 %2 2 J5 R 1
953 AAH LU T ToRE PR I 28 ] B8 H E0ME 55 LA 38 1 AR
FRY /D B ATL A P ST 4 4L 2R 888 o T, T M S LR 26
REAUE XS T Ji VA FEE e 95 N 9 8 M I ) s e HEAS 43

S Ak
{H 7€ o

AW I 45 BB ox SS < 35° A A HE %L
FIR = 10% 4195 A & A5 55 6 1 B 1) B A5 1 S5 48 o
Fra e A SS < 35° AIMESZ AL FIR = 10%
Fo g B 2 2 T AR RR SR M IR N, I LA T ME A
(A BT R A B D . X g SRR, AR
RAT 7 F1RHE 55 LT 25 5 Ji R 1 JE s 11 4 82 R A T
REfFElcR. NEEERERKELE, 58 R
B RTINS, JEAH SRR e T8
MERT I IR KIS, 1 S 280 52 3B 28 e o7 B 1 R i
MRERR, SSIENEREMIMEESE, —JiHx
W T HEAE R AL 7 51 AR AR AE s 5 — T 5 L
HERT ™ (1 B ARE IA 5 U AN BEE SS I
/U B R R AR [R5 AR 4K, DAREEE i FE a2 A 2
JVE J5 N RRAIE R 450 0 1 2 A A VT e 5 BOHE 55 LA ok
JIFEEENE I, BEE T ENA AR R R, M AT
RE R AR 0T LA T RE I, TS N TE
TE I S L) A% A0 e U 5 R R AR I R
HRE T EEAEA ", Goubert 25 1A £2 3] 18 4
FEESR 995 N 2B UL PRI AR GV Bl 184 I 5 4k R LA T 2 25
PRI CAR , ACHIE 50 A0 S0 7 A 55 LI i 077 932 3 389 i &
FER S R A I OT FE G R 2R, BRAR I A TIE S
WL TEAS A8 2 B R AR i L R R 22—, HIX
U 2 LI $R A 55 LI T 25 R Th A 1 28 4k 1] g 5 TR
RN RS RAEAAEE R

AW T LS R B R R E SS. AN [ B ME F ™ T9 ME
A b s B DL R AN [FIAE 55 LR 7 FIR 4 40a), i
I VAS BBy JEIREAL . TRAE. MRS L. L
T X AR TR PR AR R R AN R E R
PR AW I i ST (R AL SR AL 51 DA B A 55 LT
BAEIFAG IR R MR RIE B A, XF ik
JRE ok LA BT 52 T HH 1 22 4 FEE AT R AAE 7 A R I 1)
BRI WA AR E SR EZ A HFTiE—2
It o

——
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AW FE A I AAE S SS 2 JE R M B % A 1) 4k
SfERIR R, ATREVA R FREAR B A A 2. {H SS
AT BEVE N UG 31 R 2R Bl A 5 6 RAE R R
WIENUE R R FEEEAER, FHok SS R EHE AT
YER B AR S0 8 V6 7 SRIE, 0T oG A SR A7
FEAl). U IEAS BZS3 L J 22 AR B 17 2 A VE 7T Bk .
HEERIGKRE L. T2 USRI RERRA
WA B TR R R MR R L, b
7 24 ME 55 L 25 A0 Zh R I I 5 0 VAR R 2 A R
FRELRAESEHE— P TENLE, B 7818 R 1 e 7
N5 S LA 5 i S A O I L, A B
I I SRR AT HE X IR T, BHARIE SEE R H AL
PRI S 0T T 24 1 228 AR 2% i P8 ) e R AN

AW FAFEM B A Z Ak AHIE 7T (8] P )
T W T R R 9 N A i 1) R 4k 14T )
SWEE, RN EE L. RRGNET
BRTIESH, BT - 7- X0 AR AL
FP A BEAT TP, AR A Tmage-T #01E I 2 AL
VAL P i 745 5 B R T R 52 31 MIRT 5 5 5 B 52 mi
M &5 RAFAE— € R DRI M A — 25 KREA
AU T, SEBA L AL, FERIR TE IR K P R
WNEDR R A R, BRI E .
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