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[ Abstract] Objective To measure the paraspinal muscle parameters, explore the characteristics of paraspinal
muscles, and investigate the influence factors of paraspinal muscle degeneration in healthy people. Methods Eighty-two
healthy Chinese people were prospectively recruited between February 2020 and November 2020, including 36 males and
46 females. The age ranged from 21 to 75 years, with a mean of 48.0 years. The height ranged from 150 to 183 cm, with a
mean of 165.6 cm. The body mass ranged from 43 to 100 kg, with a mean of 65.4 kg. The body mass index (BMI) ranged
from 16.7 to 32.4 kg/mz, with a mean of 23.7 kg/mz. Parameters of the paraspinal muscles (multifidus muscle, erector
spinae muscle, and psoas major muscle) at Ls, L;, and Ls levels were measured by MRI, including the relative total cross-
sectional area (rtCSA), relative fatty cross-sectional area (rfCSA), relative signal intensity (rSI), and fatty infiltration (FI).
The differences of paraspinal muscle parameters at different genders and different measurement levels were compared;
Pearson or Spearman correlation analysis was used to explore the relationship between paraspinal muscle parameters and
age, height, body mass, BMI. Results From L; to L; level, the rtCSA and rfCSA of multifidus muscle and psoas major

muscle as well as the rfCSA of erector spinae muscle increased, while rtCSA of erector spinae muscle decreased. The FI
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and rSI of paraspinal muscles increased gradually. The parameters of paraspinal muscles at L, and Ls levels were

significantly different from those at Ls levels (P<0.05). There were significant differences in rtCSA and rfCSA of multifidus

muscle, rtCSA, FI, and rSI of erector spinae muscle as well as rtCSA, rfCSA, and FI of psoas major muscle between L. and

Ls levels (P<0.05). Compared with males, the rfCSA and FI of multifidus muscle, FI of erector spinae muscle, and FI of

psoas major muscle were significantly higher in females, while the rtCSA of psoas major muscle was significantly lower

(P<0.05). Age was significantly negatively correlated with rtCSA of paraspinal muscles (P<0.05), but significantly

positively correlated with FI of paraspinal muscles, rfCSA and rSI of multifidus and erector spinae muscles (P<0.05).

Height was significantly negatively correlated with rfCSA and FI of paraspinal muscles (P<0.05). Conclusion The degree

of paraspinal muscle degeneration increases gradually along the spine axis from head to tail. Paraspinal muscle

degeneration is related to age, height, and gender. The relationship between the body mass, BMI and paraspinal muscle

degeneration needs further study.

[ Key words] Multifidus muscle; erector spinae muscle; psoas major muscle; paraspinal muscle degeneration;
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Tab.1 Comparison of general condition of male and female healthy volunteers

B2 Fk (n=36) M (n=46) it P{H

Indicator Male (n=36) Female (n=46) Statistical value Pvalue
AERE (ets, %) 47.3£17.1 48.5%17.5 =-0.310 0.757
B (s, cm) 173.246.6 159.6+5.4 =10.282 <0.001
W (s, kg) 75.1£12.2 57.8+8.7 =7.504 <0.001
BMI (¥ts, kg/m®) 25.0+3.2 22.7+3.5 =2.964 0.004
HUERR (/G ) 6/30 12/34 ¥=1.046 0.422
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WZIKT%*EL BAEEE W E L, L, L 342

AR SR
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Fig.1 Measurements of paraspinal muscle parameters 1:

1. ZZHL 2. BHA

Multifidus muscle 2: Erector spinae muscle 3: Psoas major
muscle 4: Vertebrae a. Total cross-sectional area of paraspinal
muscle; b. Fatty cross-sectional area of paraspinal muscle (the red

part indicated fat area)
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Tab.2 Comparison of paraspinal muscle parameters at different lumbar levels ( 7=82 )
EiE 7 P{H
Indicator L L, L Pvalue
23
rtCSA[M (Qi, Q)] 0.98 (0.84, 1.13) 1.36 (1.16, 1.59) 1.60 (1.40, 1.92) <0.001
rfCSA[M(Q,, Q) ] 0.19(0.13, 0.27) 0.31(0.23, 0.45) 0.44 (0.31, 0.52) <0.001
FI[M(Q, Q)] 0.21 (0.14, 0.27) 0.25(0.18, 0.31) 0.25(0.20, 0.32) 0.001
rSI (xks) 0.38+0.09 0.4240.12 0.44+0.11 0.001
AL
rtCSA (xks) 2.74+0.45 2.46+0.41 1.71+0.56 <0.001
rfCSA [M(Q,, Q) ] 0.44 (0.31, 0.58) 0.55 (0.44, 0.74) 0.57 (0.45, 0.70) <0.001
FI[M(Q, Q)] 0.16 (0.13, 0.22) 0.24 (0.17, 0.31) 0.35(0.26, 0.42) <0.001
rSI[M (Qi, Q)] 0.34 (031, 0.41) 0.40 (0.36, 0.47) 0.48 (0.43, 0.55) <0.001
JERI
rtCSA [M(Q., Q) ] 1.42 (1.16, 1.71) 2.11(1.70, 2.41) 2.25(1.85, 2.71) <0.001
rfCSA[M (Qi, Q)] 0.15(0.10, 0.19) 0.23(0.18, 0.31) 0.35(0.27, 0.42) <0.001
FI[M(Q, Q)] 0.10(0.07, 0.13) 0.12 (0.09, 0.16) 0.15(0.12, 0.18) <0.001
rSI[M (Qi, Q)] 0.29 (0.24, 0.34) 0.32 (0.25, 0.37) 0.33(0.27, 0.38) 0.005
*3 AEEEEEHESINSHAT LR
Tab.3 Pairwise comparison of paraspinal muscle parameters at different lumbar levels
o Livs Ly LivsLs Livs Ls
frEl‘j/iT::ator BULAE (95%CD) P{H AUV (95%CI) P RUNIH (95%CI) P
Effect value (95%CI) Pvalue  Effect value (95%CI) Pvalue  Effect value (95%CI) Pvalue
EZ-JiIIN
rtCSA  MD=-0.384 (-0.475, —0.293) <0.001  MD=-0.301 (-0.430, —0.171) <0.001  MD=-0.685 (-0.804, —0.566) <0.001
rfCSA  MD=-0.132 (-0.190, —0.075) <0.001  MD=-0.101 (-0.172, —0.030) <0.001  MD=-0.234(-0.298, —0.170) <0.001
FI MD=-0.036 (—0.069, —0.004) 0.013  MD=-0.014 (-0.053, 0.026) 0.281  MD=-0.050 (-0.083, —0.018) <0.001
rSI MD=-0.041 (-0.073, —0.009) 0.013  MD=-0.023 (-0.055, 0.010) 0.168  MD=-0.064 (-0.096, —0.031) <0.001
AL
rtCSA  MD=0.282 (0.119, 0.444) <0.001  MD=0.744 (0.559, 0.929) <0.001  MD=1.026(0.836, 1.216) <0.001
rfCSA  MD=-0.130 (-0.204, —0.056) 0.001  MD=0.003 (-0.071, 0.077) 0.552  MD=-0.127 (-0.201, —0.053) <0.001
FI MD=-0.073 (-0.110, —0.036) <0.001  MD=-0.109 (-0.151, —0.067) <0.001  MD=-0.182(-0.219, —0.146) <0.001
rSI MD=-0.058 (-0.086, —0.029) <0.001  MD=-0.076 (-0.105, —0.048) <0.001  MD=-0.134 (-0.163, —0.105) <0.001
TR AL
rtCSA  MD=-0.623 (-0.823, -0.423) <0.001  MD=-0.218 (-0.450, —0.013) 0.024  MD=-0.841(-1.049, —-0.634) <0.001
rfCSA  MD=-0.103 (-0.140, —0.065) <0.001  MD=-0.093 (-0.139, —0.047) <0.001  MD=-0.195 (-0.235, —0.156) <0.001
FI MD=-0.018 (-0.034, —0.002) 0.023  MD=-0.027 (-0.043, —-0.011) <0.001  MD=-0.045 (-0.061, -0.029) 0.001
rSI MD=-0.046 (-0.086, —0.006) 0.036  MD=0.002 (-0.038, 0.042) 0296  MD=-0.044 (-0.084, —0.004) <0.001

% 18 B B — 2 TAE S5 LS 50T fE T i 4 T I
WA 55 WU AR 00, 328 2R FH 45 T )2 T A 55 L S 4
IR 2 WA 55 WURE ARG 00, I b A T AR R) 391 ]
HEZ WSR2 5. 2R BN, L2 2L rfCSA.,
FI il rSI, "4 WL rfCSA F1 FI, LA KJERAL FI &5 T
B, KA rtCSA IR T B 1, ZRWHEGIAE
M (P<0.05) ; HREHMESNSED Lotk b
ZR G L (P>0.05) . WL 5,
23 HEZNSHEFEREERENXR

AR 58 HESE L rtCSA A OE (P<0.05) , 5
S HESZ L FT L e 2 2 LR L rfCSA L rST A IE

A (P<0.05) 5 (H5EARNL rfCSA FI rST ToAH M
(P>0.05) .

B 15 5 & HES2 LAY tfCSA . FI L K& 2 4 LA
B WL rST R A 58 (P<0.05) , 5 B HIUFIE KWL
rtCSA W IEAH & (P<0.05) 5 {H5ZZ4HL rtCSA Al
BRI rST T AR EME (P>0.05) o 1A i & 5 4 WL
FE KN reCSA BGIEAH E (P<0.05) , SR
FI A A 56 (P<0.05) , 5 H A4x 38 b5 JC A e
(P>0.05) . BMI & T 5% AL rfCSA A1 rSI i 1FAH
X (P<0.05) 4b, H5HRFIRICH L (P>0.05) .
L3 6.
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Tab.4 Comparison of paraspinal muscle parameters between males and females on different lumbar levels

sa47 b
Indicator F 1 (n=36) Lt (n=46) BUVAH (95%CI) P
Males (n=36) Females (n=46) Effect value (95%CI) P value
254
rtCSA 1.00+0.21 0.98+0.19 MD=-0.013 (-0.075, 0.101) 0.768
rfCSA 0.16 (0.12, 0.21) 0.22 (0.14, 0.30) MD=-0.079 (-0.133, —0.024) 0.006
FI 0.17(0.12, 0.24) 0.25(0.16, 0.30) MD=-0.074 (-0.120, —0.029) 0.003
rSI 0.35+0.07 0.40+0.10 MD=-0.047 (-0.085, —0.009) 0.016
B
rtCSA 2.95+0.44 2.57+0.38 MD=0.379 (0.198, 0.559) <0.001
rfCSA 0.43+0.15 0.50+0.24 MD=-0.065 (-0.155, 0.025) 0.154
FI 0.15(0.11, 0.19) 0.18 (0.13, 0.23) MD=-0.044 (-0.078, —0.010) 0.043
rSI 0.34 (0.30, 0.40) 0.35(0.31, 0.43) MD=-0.020 (-0.056, 0.157) 0.350
RN
rtCSA 1.56 (1.35, 1.83) 1.34 (1.04, 1.53) MD=0.300 (0.109, 0.490) 0.005
rfCSA 0.13(0.09, 0.18) 0.17 (0.10, 0.20) MD=-0.028 (-0.061, 0.005) 0.096
FI 0.08 (0.07, 0.11) 0.11(0.09, 0.17) MD=-0.042 (-0.064, —0.021) 0.001
rSI 0.28+0.06 0.30+0.08 MD=-0.016 (-0.047, —0.015) 0.337
L,
Bt ~
Indicator FE (n=36) 4 (n=46) SEVAE (95%CI) P{E
Males (n=36) Females (n=46) Effect value (95%CI) Pvalue
EZ3I8
rtCSA 1.34+0.25 1.40+0.29 MD=-0.064 (-0.187, 0.058) 0.298
rfCSA 0.28 (0.20, 0.37) 0.35 (0.26, 0.49) MD=-0.099 (-0.172, —0.025) 0.009
FI 0.22+0.08 0.28+0.12 MD=-0.062 (-0.109, —0.015) 0.011
rSI 0.40£0.10 0.44+0.13 MD=-0.042 (-0.091, 0.007) 0.090
L
rtCSA 2.55+0.47 2.38+0.36 MD=0.174 (-0.007, 0.354) 0.059
rfCSA 0.54 (0.39, 0.60) 0.56 (0.45, 0.81) MD=-0.116 (-0.236, 0.003) 0.130
FI 0.21 (0.16, 0.25) 0.25(0.18, 0.33) MD=-0.064 (-0.113, -0.015) 0.012
rSI 0.39+0.09 0.43+0.11 MD=-0.034 (-0.079, 0.109) 0.135
JER L
rtCSA 2.32+0.64 1.90+0.49 MD=0.420 (0.172, 0.669) 0.002
rfCSA 0.22(0.17, 0.29) 0.24 (0.19, 0.33) MD=-0.034 (-0.086, 0.019) 0.204
FI 0.10 (0.07, 0.13) 0.14 (0.11, 0.18) MD=-0.040 (-0.063, —0.017) <0.001
rSI 0.31(0.24, 0.36) 0.33(0.25, 0.37) MD=-0.030 (-0.068, 0.127) 0.531
Ls
Bzt "
Indicator Ttk (n=36) Ltk (n=46) BONAE (95%CI) P{H
Males (n=36) Females (n=46) Effect value (95%CI) P value
EZ I8
rtCSA 1.58 (1.31, 1.80) 1.63 (1.44, 2.02) MD=-0.102 (-0.277, 0.072) 0.201
rfCSA 0.33(0.26, 0.45) 0.47 (0.36, 0.61) MD=-0.151 (-0.231, —0.071) <0.001
FI 0.23+0.07 0.30+0.11 MD=-0.076 (-0.117, —0.035) <0.001
rSI 0.42+0.09 0.46+0.12 MD=-0.045 (-0.091, 0.001) 0.054
B
rtCSA 1.60+0.57 1.80+0.54 MD=-0.198 (-0.442, 0.046) 0.110
rfCSA 0.48 (0.39, 0.63) 0.64 (0.54, 0.76) MD=-0.193 (-0.290, —0.096) <0.001
FI 0.3240.10 0.3940.11 MD=-0.063 (-0.111, —0.016) 0.009
rSI 0.46+0.08 0.51£0.11 MD=-0.044 (-0.086, —0.003) 0.036
HER L
rtCSA 2.59+0.65 2.08+0.53 MD=0.505 (0.246, 0.765) <0.001
rfCSA 0.34+0.12 0.35+0.13 MD=-0.009 (-0.064, 0.047) 0.756
FI 0.14+0.04 0.17+0.05 MD=-0.035 (-0.056, —0.015) 0.001
rSI 0.33+0.07 0.3420.10 MD=-0.011 (-0.050, 0.028) 0.589
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Tab.5 Comparison of mean value of paraspinal muscle parameters of each lumbar level between males and females
EiE 7 ST Bk (n=36) Ltk (n=46) A (95%CI) P{E
Indicator Total Males (n=36) Females (n=46) Effect value (95%CI) Pvalue
gm
rtCSA 1.35+0.27 1.32+0.26 1.37+0.27 MD=-0.005 (-0.169, 0.067) 0.389
rfCSA 0.32(0.24, 0.38)  0.27(0.19, 0.34) 0.35(0.26, 0.45) MD=-0.110 (-0.174, —0.045) 0.001
FI 0.24(0.18, 0.29)  0.21(0.15, 0.27) 0.26 (0.20, 0.32) MD=-0.071 (-0.112, —0.029) 0.003
rSI 0.4140.10 0.39+0.08 0.43+0.11 MD=-0.045 (-0.087, —0.003) 0.037
AL
rtCSA 2.30£0.39 2.37+0.43 2.254+0.35 MD=0.118 (-0.053, 0.289) 0.174
rfCSA 0.51 (00.43, 0.67) 0.45(0.40, 0.60) 0.56 (0.45, 0.71) MD=-0.125 (-0.207, —0.043) 0.007
FI 0.25(0.21, 0.29)  0.22(0.18, 0.26) 0.27 (0.23, 0.32) MD=-0.057 (-0.094, —0.020) 0.003
rSI 0.4240.09 0.40+0.07 0.43+0.09 MD=-0.033 (-0.070, 0.005) 0.087
JERI
rtCSA 1.89 (1.60, 2.27)  2.15(1.77, 2.49) 1.69 (1.41, 2.20) MD=0.303 (0.024, 0.630) 0.001
rfCSA 0.24 (0.20, 0.30)  0.23(0.18, 0.29) 0.25(0.21, 0.31) MD=-0.024 (-0.064, 0.017) 0.313
FI 0.12 (0.10, 0.16)  0.10(0.08, 0.12) 0.14 (0.12, 0.18) MD=-0.038 (-0.058, —0.018) <0.001
rSI 0.31(0.26, 0.36)  0.31(0.26, 0.36) 0.32(0.27, 0.37) MD=0.001 (-0.042, 0.045) 0.550
*6 HENSHEFRERZNHEXESHT
Tab.6 Correlation analysis of paraspinal muscle parameters with age and other factors
£ty a3 g B
Indicator Age Height Body mass (el
Z 3
rtCSA r=—0.464, P<0.001 r=—0.010, P=0.926 r=0.008, P=0.943 r=0.024, P=0.832
rfCSA r=0.409, P<0.001 r=—0.480, P<0.001 r=—0.141, P=0.207 r=0.135, P=0.227
FI r=0.725, P<0.001 r=—0.490, P<0.001 r=—0.137, P=0.218 r=0.138, P=0.215
rSI =0.436, P<0.001 r=—0.342, P=0.002 r=—0.037, P=0.740 r=0.208, P=0.061
AL
rtCSA r=—0.324, P=0.003 r=0.234, P=0.035 r=0.272, P=0.013 r=0.203, P=0.067
rfCSA r=0.367, P=0.001 r=—0.355, P=0.001 r=—0.012, P=0.911 r=0.246, P=0.026
FI r=0.530, P<0.001 r=—0.449, P<0.001 r=—0.132, P=0.237 r=0.140, P=0.211
rSI =0.406, P<0.001 r=—-0.329, P=0.003 r=—0.008, P=0.943 r=0.229, P=0.038
JEI AL
rtCSA r=—0.504, P<0.001 r=0.261, P=0.018 r=0.295, P=0.007 r=0.199, P=0.073
rfCSA r=0.182, P=0.102 r=—0.249, P=0.024 r=—0.108, P=0.335 r=0.015, P=0.896
FI =0.590, P<0.001 r=—0.446, P<0.001 r=—0.358, P=0.001 r=—0.151, P=0.175
rSI =0.120, P=0.284 r=—0.156, P=0.160 r=0.023, P=0.838 r=0.150, P=0.179
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