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Meta-analysis of non-surgical spinal decompression system for the treatment of lumbar disc herniation Ywan Lin.,
Jiang Jiahui . Bi Hongyan. Shandong University of Traditional Chinese Medicine » Shandong 250355, China
[Abstract] Objective: To determine the intervention effect of non-surgical spinal decompression system (SDS) on
lumbar disc herniation (LDH). Methods: PubMed. Cochrane Library, Embase, Web of Science, CNKI, Wanfang
Database, Chinese Biomedical Literature Database (CBM), and VIP Database which had published randomized con-
trolled trials on SDS intervention of LDH were searched. The search time limit was from the establishment of the
database to August 21, 2023. At least 2 researchers screened the literature and extracted the data. Cochrane Hand-
book 5. 1.0 and the Jadad scale were used to evaluate the quality of the included studies. Revman5. 4 software was
used to analyze the results of the Meta-analysis, and statal4. 0 software was used to assess the risk of bias. Results:
A total of 16 studies involving 965 patients were included. The results showed that SDS intervention could signifi-
cantly reduce the score of patients with pain (95% CI[—1.05~—0.75]; SMD=—0. 90, P<C0.001). In terms of
lumbar function improvement, SDS intervention could increase AEMG of erector spinae (95% CI [6.49~19.517;
MD=13.00; P<C0.001), AEMG of the multifidus (95% CI [6.62~19.97]; MD=13.30; P<(0.001), mean
MPFs of erector spinae (95% CI [0.05~0.09]; MD=0.07; P<(0.001), mean MPFs of the multifidus (95% CI
[0.05~0.10]; MD=0.07; P<(0.001), reduced ODI score (95% CI [ —1.27 ~—0.71]; SMD=0.99; P<<
0.001). SDS intervention could significantly reduce the intervertebral disc herniation index (95% CI [ —2.87 ~
—0.07]; SMD=—1.82; P<C0.001), from the posterior margin of the vertebral body to the apex of the protrusion
(95% CI[—1.11 ~ —0.79]; MD= —0.95; P <

N 0.001), but the intervention effect was not significant
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Conclusion ;: SDS or combined therapy can relieve the pain, improve the lumbar dysfunction, improve the function of

paraspinal muscles, relieve the degree of intervertebral disc herniation, and improve the therapeutic effect of LDH

patients, but the effect on improving the height of intervertebral disc is not obvious.
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Study or Subgrou| Mean SD Total Mean SD _Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
A%E 2018 10251 22.1 30 9022 2295 30 328% 12.29[0.91,23.67] -_—
A 2019 87.94 20.06 20 7418 18.99 20 289% 13.76[1.65,25.87] —_—
3Fr3 2019 103.22 21.47 34 9018 2278 34 383% 13.04[2.52, 23.56] I —
Total (95% ClI) 84 84 100.0% 13.00[6.49, 19.51] R g
S et £ O
PRSI ’ Favours [experimental] Favours [control]
B 7 REAIEH I
Experimental Control Mean Difference Mean Difference
Study or Subgrou| Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
BFIE 2018 81.49 239 30 67.05 2312 30 31.5% 14.44 (254, 26.34] —_—
A 2019 6543 18.43 20 55.26 19.89 20 31.5% 1017 [1.71,22.05) T
57y 2019 8218 23.02 34 6719 2313 34 37.0% 14.99[4.02, 25.96) B E—
Total (95% CI) 84 84 100.0% 13.30[6.62, 19.97] ~—
i Chiz= = = R= } t t U
Heterogeneity: Chi*=0.39, df=2(P=0.82); F=0% 20 10 0 10 20

Test for overall effect: Z= 3.91 (P < 0.0001)

B 8

Favours [experimental] Favours [control]
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2.3.5 Rk Ik oM (Magnetic Resonance Imaging,
MRD  OZ P4 WHE 3 F SCHR B B = i 4

XHE AR 102 Meta 43 AT 25 R . TP =02, %5
T 9% 22 B0 AN A7 A S5 D e T 0 07 A 80 . 3 6 4
(14 28 4 246 3o (8 W S /N T 5 BB 20 (MDD = —0. 95, P<<
0.001) . Sl bR AN T fi% = A T8 5 55 4501°7 9 WF 9% k47 L
SRS BT s R T =0, & B 5E Z AT 8K JC 5 o 1k 5 P<<
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0. 001, Meta 4 #7145 5 76 B @ o 78 , K ] Meta 43 H1 45
W Ratd, W 11, 12, QMM .3 bR
AT 5 R ME ) 5 B AR AR AR Meta
IIMTEE R T =050 . & 5% 8] AN A7 70 57 o v 16 986 [ 5
SN B, IR UL S X IR UL 2 ) 25 R BT R
(MD=0.41,P=0.31), UK 13, QHEE £ % 48
B3 g ORI S8 3 ME D) 8 28 Hh HR R AR R

Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
‘9%IE 2018 -0.2 0.05 30 -0.26 0.05 30 47.4% 0.06([0.03,0.09] ——
A 2019 -0.15 0.08 20 -0.2 0 8.5% 0.05[-0.01,0.11) N
¥ 2019 -0.2 0.086 34 -0.29 005 34 440% 0.09(0.06,0.12) ——
Total (95% ClI) 84 84 100.0% 0.07 [0.05, 0.09] <&
e (ChiZ = = - = + + t t
Z e R
estfor overall effect Z=8.14 ( ’ ) Favours [experimental] Favours [control]
B9 EAIE 2 FA R R
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
‘9%IE 2018 -0.32 0.08 30 -0.38 0.05 30 37.1% 0.06([0.03,0.09] —
A 2019 -0.18 0.09 20 -023 011 10.9% 0.05[-0.01,0.11)
¥ 2019 -0.3 0086 34 -0.39 0.06 34 520% 0.09(0.06,0.12) ——
Total (95% Cl) 84 84 100.0% 0.07 [0.05,0.10] -
Heterogeneity: Chi*= 2.44, df= 2 (P = 0.30); F= 18% t t t t
e -0.1 -0.05 0 0.05 0.1
Test for overall effect. Z=7.10 (P < 0.00001) Favours [experimental] Favours [control]
B 10 BZEMNFHFHFRE
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean _SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
APZE 2018 1.91 052 75 285 057 75 826% -094[-1.11,-0.77)
B33 2013 19 1.02 20 29 112 20 57% -1.00[-1.66,-0.34)
Fhixx 2022 1.89 1.01 40 289 1.1 40 11.6% -1.00[-1.47,-0.53] e
Total (95% Cl) 135 135 100.0% -0.95[-1.11,-0.79] <>
Heterogeneity: Chi®= 0.08, df= 2 (P = 0.96); F= 0% 5 o o5 1
Test for overall effect. Z=11.74 (P < 0.00001) Favours [experimental] Favours [control]
A1l R sstia

Experimental Control

Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
REEE 2018 191 052 75 285 057 75 Not estimahble
BRFF 2013 19 102 20 29 112 20 329% -1.00[-1.66,-0.34) —_—
3% 2022 189 1.01 40 289 111 40 67.1% -1.00[1.47,-0.53] ——
Total (95% Cl) 60 60 100.0% -1.00[-1.38,-0.62] i
Heterogeneity: Chi*= 0.00, df=1 (P = 1.00); F= 0% 1 _055 u 0:5 1
Testfor overall effect Z=5.15 (P < 0.00001) Favours [experimental] Favours [control]
A 12 R &% 3R 5 A
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Demirel 2017 106 186 10 98 21 10 23.0% 0.80[-0.84,244)] e
Kang 2016 73 19 15 68 1.7 16 38.1% 050[-0.77,1.77] B R
A 2019 732 195 20 724 211 20 38.9% 0.08[1.18,1.34]
Total (95% CI) 45 46 100.0% 0.41[-0.38, 1.19]
Heterogeneity: Chi*= 0.50, df = 2 (P = 0.78); F= 0% 3 5 ) 1 t

Test for overall effect. Z=1.01 (P=0.31)

Favours [experimental] Favours [control]

B 13 MmigHE
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R Meta 3 Wi 3. P =81 % . &£ R M EHA B E S
S 5 36 4B ML AR o B T 6 A 1] 5 2 R B
TXTHE4H (SMD=—1. 82, P<<0.001), &4 7 -
S BPESR I . 7R — A B SCER A B b B, 2 40
Bk Choi % By RFFE I . 1 =0, 57 Mt 35 [ A1 . 2
[ 0 A R, 2 4 2 Al 22 R B S R X
(SMD=—2.33,P<0.001), WK 14.K 15,

2.3.6 AFE 5 R SCHARIE T A R
Meta 0 Wi &5 R LW . P =0% . & W58 Z B R AFAE B &
S VR RN AL, RIS A ORI BT
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XFHRZH (RR=1. 28, P<C0.001), B FF & L % &
(TR 5 55 25 (R BIF o EAT BB e W R R L TP =
0% » 4 F5E Z [ 45 U6 & 3% 5 i #E, P<<0. 001, & B
Meta 43 Hr & R fafd . WA 161K 17,

2.4 w5 H  ODI K Meta 43 ¥r2h B BN & 58
Z IR AR e Bk A At e 2 AT A
S3 BT 4R R B O U L AELE 3 43 BT L R S BIE SR A T
T Rt I TR 5 7 A 5 A AF 0 L AR T R A5 S o
14 4 2 5 e DR 2R S R B L A W AR AR IR GE AE R
AN A B 0] L S 3 B MR B R 3B N AT A AT

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Choi 2022 2321 1303 26 3691 18641 17 35.9% -0.87 [1.51,-0.23) —
Kang 2016 198 226 15 248 163 16 30.7% -2.48 [-3.45,-1.52) —
R 2019 199.32 2549 20 248.04 16.65 20 33.4% -2.22[-3.02,-1.41) ——
Total (95% Cl) 61 53 100.0% -1.82[-2.87,-0.77] -
Heterogeneity: Tau®= 0.69; Chi®= 10.45, df= 2 (P = 0.005); F=81% 2 3 5 1 t

Test for averall effect: Z= 3.39 (P = 0.0007)

Favours [experimental] Favours [control]

B 14 Al &R e

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Choi 2022 2321 1303 26 3691 1861 17 0.0% -0.87 [-1.51,-0.23]
Kang 2016 188 226 15 248 163 16 40.9% -248(-3.45,-152) —— @ —
A 2019 199.32 25.49 20 248.04 16.65 20 591% -2.22[-3.02,-1.41) —i—
Total (95% Cl) 35 36 100.0% -2.33[-2.95,-1.71] N
Heterogeneity: Tau?= 0.00; Chi#*= 0.17, df=1 (P = 0.68); F= 0% t t t

Test for averall effect: Z=7.38 (P < 0.00001)

A 15
Control

2 1 0 1 2
Favours [experimental] Favours [control]

HE 1) FE R 3 BB AT
Risk Ratio

Risk Ratio

Experimental
Total Events Total Weight M-H, Fixed, 95% CI

Study or Subgroup  Events

M-H, Fixed, 95% CI

okl 2014 32 34 27 34 191% 1.19(0.98,1.43)
B 2018 61 75 44 75 31.2% 1.391.11,1.73] —
4B7R| 2013 14 15 9 15 6.4% 1.56 [1.01, 2.40)
FHiE 2014 37 40 | 40 22.0% 1.19(0.99,1.44)] —*
Bha% 2022 37 40 30 40 21.3% 1.23[1.01,1.51) -
Total (95% Cl) 204 204 100.0%  1.28[1.16, 1.42] R4
Total events 181 141
Heterogeneity: Chi*= 2.62, df= 4 (P = 0.62); F= 0% 0*5 n=7 3 155 2
Testfor overall effect. Z= 4.77 (P < 0.00001) Favours [experimental] Favours [control]
B 16 Atk
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
okl 2014 32 34 27 34 278% 1.19(0.98,1.43) !
B 2018 61 75 44 75 0.0% 1.391.11,1.73]
4B7R| 2013 14 15 9 15  9.3% 1.56 [1.01, 2.40)
FHiE 2014 37 40 | 40 32.0% 1.19(0.99,1.44)] — -
Bha% 2022 37 40 30 40 30.9% 1.23[1.01,1.51) —
Total (95% Cl) 129 129 100.0%  1.24[1.11,1.38] -
Total events 120 97
Heterogeneity: Chi*=1.40, df= 3 (P=0.71); F=0% 0*5 U=? ] 155 2
Test for overall effect. Z= 3.80 (P = 0.0001) Favours [experimental] Favours [control]
B 17 A AR 5T
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