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Evaluation of lumbar multifidus muscle injury using ultrasound multi-feature: a prospective
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Abstract Objective: To evaluate the ultrasound (US) characteristics of lumbar multifidus muscle in patients
with chronic low back pain and asymptomatic volunteers by multi-parameter imaging. Methods: From March
2022 to August 2023, sixty patients with chronic low back pain and sixty asymptomatic volunteers (asymptomatic
group) were prospectively enrolled in our study. The thickness and area of the multifidus muscle, the thickness
of the L, fascia and the elastic modulus of the multifidus muscle were measured by two sonographers. The consistency
of the above features and the change trend of different lumbar vertebral segments were evaluated, and the differences
of the US features were compared between the two groups. Results: The ultrasound features were good of consistency.
With the continuous increase of lumbar segments, the thickness and area of the multifidus muscle increased.
Compared with the asymptomatic group, the thickness of L, ,, L, s multifidus muscle and the area of L, 5, Ly, L, 5
multifidus muscle were significantly reduced, L; fascia thickness was significantly increased and the multifidus
muscle elasticity was significantly increased in the low back pain group. Conclusion: The ultrasonic features of
lumbar multifidus muscle can be significantly changed in patients with low back pain, suggesting that lumbar
multifidus muscle injury may be an important cause of low back pain.

Keywords low back pain; multifidus muscles; visual analogue scale; ultrasonographys; elasticity
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HEBRARE: O FEFEEL (body mass index, BMI) >
28; @FR < 18 £ >80 ¥; OIE I EE
BRAE; @G NN EHRRE; GRS,
G BRI .

3 XA 5T

(1) A Rk KM Philips /A 7 1] EPIQ
Elite % 4 2 5 ¥k A 12 Wi o AT B e 2
LR 4875 . Y13 s i A 35 C5-1 #13k,
A 1.0~5.0 MHz.

(2) M EUEHIREE: 2l BAIREMY, ER
TEPR B %%, SUMARFE RS AL, BEE T 7 CE — 4
Fesk, CAWBARIEMEALT A E O EL LA 5E
RIS, RHA C5-1 4Rk, R Ef A B B N H ME
HRAEAE, TYEMEZE 50%~60%, IAE 6~9 cm, £
ML T B 2 MK, sha&TEH R 55, whiift
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Fig. 1 Flowchart of inclusion and exclusion of low back pain
patients and asymptomatic volunteers
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(D AN KB A: Z2RUEE (CC =
0.985; 95% CI: 0.983, 0.988; P < 0.001). £ Z LA
(ICC =0.981; 95% CI: 0.977, 0.984; P < 0.001) L, ¥
B IR R R (ICC = 0.943; 95% CT: 0.923, 0.959; P <
0.001) —FfkAE; 2R ICC = 0.799; 95% CI
0.740, 0.844; P < 0.001) —E(M: R4F. RIfi B: Z20L
JEJE (ICC = 0.971; 95% CI: 0.966, 0.976; P < 0.001).
Z ZWLHE A (ICC = 0.986; 95% CI: 0.983, 0.988; P <
0.001). L, 15 Bt i I JE & (ICC = 0.951; 95% CI: 0.933,
0.964; P < 0.001) —F kA 2 2L (ICC = 0.832;
95% CI: 0.783, 0.870; P < 0.001) — & R 4.

(2) M —%tE: BEIWAEENB¥WEZ

Table 1 Comparison of baseline data between asymptomatic volunteers and low back pain patients

TCREIR & I3 JESI N P
Asymptomatic volunteers Low back pain patients P value
A% Number 60 60
WS (%) Age (Years) 435+11.7 428+12.5 0.764
451 Gender
M Male (%) 32 (53.3%) 33 (55%) 0.855
1P Female (%) 28 (46.7%) 27 (45%)
£} i Height (m) 1.740.1 1.740.1 0.951
A TE Weight (kg) 69.34+9.5 70.24+10.6 0.636
A # $5 4L Body mass index (BMI) 243423 245425 0.579
FLEREAUPE 4372 Visual analogue scale (VAS) 0 3.0 (2.0, 3.0)*
Oswestry UIREERT1E %L Oswestry disability index (ODI) 0 1.2 (1.1, 1.3)*
ARV i B K 12-item short form survey (SF-12)
JRAAA{iE FE1S 4> Physical component summary (PCS) 0 34.840.9
PR FE 134> Mental component summary (MCS) 0 39.1£1.2
JEFE () Course of disease (Months) 0 9 (0, 32) [0-84]**

*REZIIANFFEIES DA, R AR, AR BRE AR/ IME TS

* It means that the item does not conform to normal distribution and is represented by quartile; ** It represents the range of maximum and mini-

mum values.
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B —EMEA L 2 HNUEE (ICC = 0.994; 95% CI:
0.993, 0.995; P < 0.001). £ &L (ICC = 0.995;
95% CI: 0.993, 0.996; P < 0.001). L, 1 B ji 5 )5 J&5
(ICC = 0.786; 95% CI: 0.693, 0.851; P < 0.001) — &t
1, ZZWLFYE ICC = 0.940; 95% CI: 0.922, 0.954;
P <0.001) —E Rt

3. TORERAH B M 40 &1 B 4R Am 2 ] () LU s

(1) JERER 2H 55 e 41 %17 BOXU 25 0 4 bk 2
) 22 SR TGt S, DR o R PR 4 X0 34
5 BRI E AR AR AT R L

(2) LERHAZHUHEL L ES L ULT
ZREFGIHHE L (P=0262); ZHEAUEEL, .
Ly Lys ZHZEF YA S8 L (P <0.001, P <
0.001, P < 0.003), ZZRWIHF L, 5v Ly Lys ZI[H]
ZRME G E (P < 0.001).  TERER AU B
HIEZAJINNE =2 i/ R

(3) EmALNFEL U ES L, LR ER
TGt 2B L (P =0259); ZRNEE L. Ly
L,.s Z [0 ZE 356 G il % 3L (P < 0.001), £ %
A Ly sy Lygs Lys ZIHZEFBEGFE L (P <
0.001).

4. TOREIR2H 5 I 4 2 1) (1 Pl A

TRERA S ERAZ HNEE L, ZR LRI
2R (P =0.079), BUEA L, L. ZHIEHED
Z AL (P =0.001, P < 0.001); B4 L, L.
L, 2 21 AR 35 5 2 K (P = 0.001, P < 0.001,
P <0.001), JEEJEL Ly 7K 0 65 JE B S8 2 38 i (P <
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0.001); FEJEL L, LA B Ly LU 2 2L dE i &
BB BN (P < 0.001). oI R 25 B 4L B L %2
ZUWLHEAR WK 3. TORERH SR Ly s Lys
Los Z2NUE . AL #hki e e 2. %
KGR 5 R N\ 2 Z4UE /AR = DI 5
IR JEL P ) T e ) R ) R S R S MR
TEWLE 3,

it

L 22 S IR 12 M A A A2 51 A A P i ) o 222
R o BAAG A A A TT LA 7 FE S UL A 5345 PR 35 A7
FERE, SISl I7 BOTAG 5 =8 .
JIEER 22 2R A5 (1 LA 22 A 2 7 V2B US,
X &7 5 (X-Ray) Fl it AL Z 35 (computed to-
mography, CT). MRI. {H&% M) X-Ray. CT 548
WEREAR, FEERESNE RS EATE 20
T2 1 )32 A AT AR A 55 R A S S R 1)
BRI 2 SR R 2 — 00, BEAERIF 9T 48 MRI A CT
KEMERENA, AP IIRTES S (LA /NEL
WED sy RpREE) U9 (H MRIAAE S 5.
TREIF e K ARG, wa P R ERE NN BE AT
ZAR AR, I MR ASBEAE A — Rl HLA 57
%5 Ei [17] .

WIE s B . LAl HIER R, S5
MRS, Bt Bon B myLA A s, @1
ZREERELBBWNEE, RIEIIA. FBg. 55

Table 2 The difference of bilateral lumbar multifidus muscle index in asymptomatic group

oMM Left side i Right side  #4{H Mean value t 8 ¢ value P {# P value

Z 2415 £ Multifidus muscle thickness (cm)

L., 2.53+0.36 2.56+0.34 2.544+0.35 -0.571 0.569

Ly, 2.85+0.38 2.86+0.37 2.861+0.37 0.085 0.932

L, 3.15£0.43 3.15+045 3.15+0.44 -0.010 0.992
% Z4Lif A Multifidus muscle area (cm”)

L,s 6.02+1.52 5.96+1.50 5.99+1.51 0.210 0.834

Ly, 7.52%1.62 7.4311.64 7.4811.62 0.288 0.774

L,s 9.71%£2.22 9.744+1.98 9.54%2.10 0.859 0.392
JHiE R & Fascia thickness (cm)

L, 1.9410.34 1.9340.31 1.9440.33 0.191 0.849
2 43 Multifidus muscle elasticity (kPa)

L, PL_I= Above L, level 11.98+2.35 11.814+2.44 11.8942.39 0.393 0.695

L, LLF Below L, level 11.46+2.42 11.2242.50 11.34+2.45 0.539 0.591

TR E I R — M B e . A ) 22 S e G2 X

No statistical difference was found between the right and left side of the same lumbar segment in asymptomatic volunteers.
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Table 3 The difference of lumbar multifidus muscle features between asymptomatic group and low back pain group

TeREIR4L Asymptomatic group  EJH 4L Low back pain group t 18 t value P {8 P value

% Z4V1JE 5 Multifidus muscle thickness (cm)

L, 2.54+0.35

L., 2.86+037

Ly 3.15+0.44%
Z 21X Multifidus muscle area (cm®)

Lys 5.99+1.51

Lyy 7.48+1.62

Lys 9.54+2.10%
M5 JEL ¥ Fascia thickness (cm)

L, 1.9440.30
Z 2V Multifidus muscle elasticity (kPa)

L, LI Above L; Level 11.89+2.33

L, PA'F Below L; level 11.3442.41

2.45+0.22 1.771 0.079
2.671+0.21 3.458 0.001
2.861+0.23* 4.633 <0.001
5.26+0.77 3.366 0.001
6.60+1.05 3.507 0.001
7.94+1.07* 5.285 <0.001
2.44+0.41 -7.609 <0.001
14.93+4.59 -4.277 <0.001
13.93+4.82 -3.728 <0.001

*RETEREEE Lysy Loy Lo WEEZRWUSIE S 2 2R = A 2 7] 22 5594 Gi it 2 5

* There were statistical differences in the thickness and area of multifidus muscle at L, 3, L; ;and L, 5 segments in asymptomatic volunteers.

A [0 Asymptomatic group B [J Asymptomatic group C [J Asymptomatic group
O Low back pain group O Low back pain group O Low back pain group
253
4.5+ s < 14.0+ ¢ _30.0+
i 0133 5 o133 n‘?
= 51207 < 250,
3.5 o 0327 o | 043 >
o 8% 0207 @®© 10.0 080 0222 -S- 20.0
3 3.04 © 8.0 g o33 70
Q S . 8’ 134
£ 8 S 15.0
s 2.5 S 6.0- é 8
» ©
[= i { 10.04
2.0 g 4.0 g
1.54 = N 5.0
T T T O 2'0_ T T T T T
Loes Loy Lys Loes Laey Ls Above L; Below L,
Lumbar level Lumbar level Lumbar level

B2 JERASEREH L, Ly Lo SRIUEE. WA, #rEdE

(A) ZRNUEREE; (B) ZRNUH; (C) 2R M:

Fig. 2 Mean values of thickness, area and elasticity of L, 5, L, , and L, s multifidus muscles of volunteers and patients
(A) Multifidus muscle thickness; (B) Multifidus muscle area; (C) Multifidus muscle elasticity
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CRDERE) o R AR T S a1

BEE CT. MRI HAH G0 R I 2 RMTEE K&
FiE W IR 5 s N SRS s DA R, R B9 AU %
e IkE 3 PN TR NP N PP SR
BN Ly Lo 2 R WUVETCRE R &S S 3 [8] 75 1

B JEREEAREE. TARGE/DN, TR DR 4 4 A AR D
BRTIEEIA, HEURZES. BIG R Y,
Zhang 25 P 0 o gk AR, A R LBP R A
JE 22 R WUAFAE B 240, HVL A& T S R A
AT AR 2 B BAR T X B KT, WU R S R
i AU TE 43¥2% (visual analogue scale, VAS) 5 ]
WA, SAB AR 8. AHTTIE 5L E
Z 2R ZE G e EMESE N We A REIRFITCHE
DRI 2 [B] ) 22 5 AR AE R REMEX I, B9 67
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B3 ZilE 2 2R/ AR E DI o MR S E D) s )
(A-C) NTIEIREE L FE A BT (A: Ly, ZRUUEE N 2.82 cm, RN 8.424 em’s B: Ly ACF IR EE N
1.87 cm; C: Z 2NN 7.72 kPa) ; (D-F) AEREH A KB AEMEY® (D: L, Z22VEE H2.69 cm, M
BUA 7.945 em’s E: Ly ACPIRE A 3.24 em: F: ZRLFNER 12.8 kPa)

Fig. 3 Section for measurement of multifidus muscle thickness/area, fascia thickness, and elasticity

(A-C) The ultrasonic measurement section of one asymptomatic volunteer (A: The thickness of L; , multifidus muscle was
2.82 cm, the area was 8.424 cm’; B: The fascia thickness at L, level was 1.87 cm; C: The elasticity of multifidus muscle
was 7.72 kPa); (D-F) The ultrasonic measurement section of low back pain patient (D: The thickness of the L, , multifidus
muscle was 2.69 cm and the area was 7.945 cm’; E: The fascia thickness at L, level was 3.24 cm; F: Multifidus muscle

elasticity is 12.8 kPa).
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