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Value of superb microvascular imaging combined with shear wave elastography in non-specific low back pain
DENG Yu-guang, HAO Zhen—min, GUO Zhen-ning
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Abstract: Objective: To assess the value of superb microvascular imaging (SMI) combined with shear wave elastography
(SWE) in non-specific low back pain (NLBP). Methods: A total of 223 NLBP patients in our hospital from May 2021 to May
2023 were selected as NLBP group, and 182 healthy volunteers were enrolled as healthy group. All subjects were assessed
using SMI combined with SWE. Changes in abdominal muscle before and after treatment in patients with NLBP were assessed.
The clinical data of all subjects were recorded. Parameters including the thickness, average(Ave) and standard deviation(SD) of
rectus abdominis and transversus abdominis, and the maximum systolic flow velocity (Vmax), end diastolic velocity (Vmin), and
resistance index (RI) of rectus abdominis, as well as pre—and post—treatment visual analogue scale (VAS) scores of NLBP pa-
tients were recorded in all patients. Results: The thickness, Ave, SD and Vmax of rectus abdominis, and Ave and SD of the
transverse abdominis of the NLBP group were all lower than those of the healthy group, and RI of rectus abdominis was high-
er than that of the healthy group(P<0.05). The combined test of parameters related to rectus abdominis and transverse abdomi-
nis had the highest overall efficiency in diagnosing NLBP, with sensitivity and specificity of 85.2% and 85.7%. Before treat-
ment, Ave, SD, Vmax, and Ved of rectus abdominis and SD of transversus abdominis were lower than those after treatment,
while RI of patients before treatment was higher than that after treatment (P<0.05). VAS score of patients before treatment was
higher than that after treatment(P<0.05). Spearman correlation analysis denoted that Ave and SD of rectus abdominis muscle in
NLBP patients were positively correlated with Vmax and RI of rectus abdominis (P<0.05), but had no correlation with Ved of
rectus abdominis (P>0.05). Conclusion: The Ave, SD, and muscle blood flow distribution of rectus abdominis and transverse
abdominis are decreased in NLBP patients compared to healthy controls. The SWE and SMI parameters of rectus abdominis
and transverse abdominis have high diagnostic value for NLBP, and the combination of the two can improve its diagnostic effi-
ciency, furthermore, Ave and SD of rectus abdominis are positively correlated with the Vmax and RI of rectus abdominis.
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Figure 1. SWE imaging of the rectus abdominis muscle in NLBP patients. Figure 2. SWE imaging of the transverse abdominis mus-

cle in NLBP patients. Figure 3. SMI imaging of the rectus abdominis muscle in patients with NLBP.

%, >R Spearman A JCTE AT AN R R SWE S %K
I SMI 2505 VAS P2 B HIGHE R 2 T AR
F#1E (Receiver operating characteristic, ROC) [t £& 43
BT SWE ZHH1 SMI S 8046 NLBP (4 (12 Wi i i .
P<0.05 HZESFEAGIT AR,

2 #R

2.1 NLBP %% 54 B & R AL AN ARG A 5
BH IR
NLBP 41 i B LS B (8.06+1.47) SWE [1)°F 14
1 (Ave) (92.36+40.92) SWE A5 #E22 (SD) (27.61+
13.8)  IfiL 7 Wz 4 10 0 1 9 3 (Vmax ) (14.56+6.41) LA
K REL Ave (78.77+23.95) .SD (28.74£12.53) 4 /]h
TR, M NLBP 205 B LI i R1(0.81+0.05) i
T FEL (P<0.05) (% 2) (K 4~7).,
22 AN JARIUAE K A ST NLBP & 4 49 ROC
W 2K 5 AT
ROC & 43 #r i 7 , I B L Ave  JE B UL Ave |
& WL SD BE A WL SD A& B LI IR Vmax F1HE H L

1L RI i2 Wi NLBP /9 AUC 43 % & 0.779.0.750
0.761.0.643 .0.628 .0.655 , Bk 512 Wi 1Y #& 1R 2L e fi%
=, HA2 W NLBP 1 22 £ 5 FVRE 5 52 430 R 85.2%
85.7% (%% 3,14 8),
2.3ty NLBP % 2% 77 5 & IR AL B A% LAl %
HF A B VAS #F 5
NLBP £ E R IT i B UL Ave .SD | I Vmax .
ML 37 T 5 A 99 1l 97 78 (Ved ) DA KBS B UL SD (43 531

%2 NLBP MUK 550G # 8 L
W B DL 75 5 (o)

) A NLBP 21 i3l
Il g FR
It R A8 b (1=223) (n=182) ¢ P
o oy LI 8.06+1.47  924+1.62 7.675 <0.001
B Y Y] 427+121 4112094 1460 0.145
Ave(kPay TLELL 92.36+40.92 101.32+35.65 2321 0.021
’ 2 L 78.77+23.95 83.56+21.56 2.093 0.037
SD(kpay  TELENL 761£13.8  31.26+11.23 2.875 0.004
; i L 28.74+12.53  31.33+1123 2.167 0.031

ME B UL Vmax (em/s)  14.56+6.41
M8 E LI Ved(em/s) 2.54+1.41
Ji5§ B LI 3 RI 0.81+0.05

16.33+6.11  2.823 0.005
2.72+1.21 1361 0.174
0.65+0.04 34.987 <0.001

Bl 4 NLBP &£ # /9 LI SWE K 1%
NLBP &4 (1 ELL SMT 18{% ., B 7 R I ELIL SMT 1%,
Figure 4. SWE imaging of rectus abdominis in NLBP patients. Figure 5.

muscle in NLBP patients.
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SWE imag-

ing of rectus abdominis in healthy patients. Figure 6. SMI imaging of the rectus abdominal

Figure 7. SMI imaging of the rectus abdominis in healthy patients.
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Figure 8. ROC curves of NLBP patients using ultrasound pa-

rameters of rectus abdominis and transverse abdominis muscles.
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