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Percutaneous vertebroplasty combined with radiofrequency ablation for spinal metastases: a meta-analysis of
clinical efficacy and safety LIU Zhongyuan, WEI Chuanfu, LI Nianhu. Shandong University of
Traditional Chinese Medicine, Jinan, Shandong Province 250355, China
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[Abstract] Objective To investigate the clinical efficacy and safety of percutaneous vertebroplasty
(PVP) combined with radiofrequency ablation(RFA) for spinal metastases. Methods A computerized
retrieval of academic papers concerning the case-control studies (CCS) and randomized controlled trials
(RCT) of PVP combined with RFA for spinal metastases from the databases of CNKI, Wanfang, Chinese
Biomedical Literature Database (CBM) , PubMed, Cochrane Library, Web of science and other databases
was conducted. A control group (receiving PVP treatment alone) and a test group (receiving PVP
combined with RFA treatment) were established. Newcastle-Ottawa scale (NOS) score was used to
evaluate case-controlled trial literature,and the Cochrane risk bias assessment tool was used to evaluate
the RCT literature. Results A total of 12 articles(10 CCS articles and 2 RCT articles) including 1 051
patients were included in this analysis. Meta-analysis showed that the recurrence rate of spinal metastases
(OR=0.17,95%CI = 0. 08-0. 34, P<0. 001) , incidence of complications (OR = 0, 29,95% CI = 0. 21-
0.41,P<C0.001) and pain visual analog scale(VAS) score(WMD= —1.21,95%CI= - 1. 64--0.78,
P<C0.001) in the test group were significantly lower than those in the control group. The Karnofsky
functional status(KPS) score(WMD = 14, 69,95%CI = — 12.25-17. 14,P<C0. 001) in the test group was
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remarkably higher than that in the control group.,but the long-term efficacy in the test group(OR = 1. 55,

95%CI=0.90-2.68,P=0.12) was not obviously better than that in the control group. Conclusion

For the treatment of spinal metastases, PVP combined with RFA has significant clinical short-term

efficacy and safety,although its long-term efficacy is not obvious. Due to the limited quantity and quality

of the included literature, larger-scale and higher-quality clinical trial studies need to be done before the

above conclusions can be further clarified.
[Key words]

metastasis; meta-analysis
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Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2E04F 2014 1 23 6 23 123% 013(001,1.17)
#kIcHs 2022 1 32 7 28 155% 0.10([0.01, 0.85)
gkan, 2017 2 42 9 42 18.4% 0.18[0.04,091) s
Ha 2022 4 39 12 37 238% 0.24 [0.07,0.82) —_

7= 2020 1 23 6 23 123% 013([001,1.17]
Bk 2016 2 27 9 28 17.6% 017 [0.03,0.87] -
Total (95% CI) 186 181 100.0% 0.17 [0.08, 0.34] i
Total events 11 49
Heterogeneity: Chi*= 068, df=5(P=0.98), F=0% k + + {

0.01 01 1 10 100
[Testfor overall effect Z= 5.04 (¢ « 0.00001) Favours [experimentall Favours [controll
3 R & Meta 4317
Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean _SD Total Mean SD Total Weight [V, Random, 95% ClI IV. Random, 95% CI
F 202 221 037 50 386 034 50 220% -1.65[1.79,-1.51] -
A 2021 203 074 32 26 072 30 19.4% -057[-0.93,-0.21] e
tHhER, 2022 351 088 39 546 073 37 1894% -195[-2.31,-1.59)] I
PR 2016 396 0488 27 3483 098 28 17.0% 0.03 [-0.49, 0.55] I
BFI®F 2020 33 01 30 4893 028 30 221%  -1.63[1.76,-1.50] -
Total (95% CI) 178 175 100.0% -1.21[-1.64,-0.78] -
Heterogeneity: Tau®= 0.21; Chi*= 71.87, df= 4 (P < 0.00001); F= 94% 52 ’1 3 1* %

Testfor overall effect: Z=5.52 (P < 0.00001)
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4 ARJg11H VAS 4 Meta 531
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3.2.1 3FIVAS VFE 5 S W o Ur
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A 2021 209 059 32 26 062 30 109% -0.51[-0.81,-0.21] I
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FZE 2020 265 1.1 23 525 165 23 6.6% -2.60[-3.41,-1.79]
Subtotal (95% CI) 94 90 27.7% -1.41[-2.36,-0.47] e iiE—
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Testfor overall effect: Z= 2.92 (P = 0.003)
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Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI

Mean Difference Mean Difference

IV. Random, 95% CI

3.3.1 6 5] VASVF45 S sr br

{alss 2019 2.01 0.31 25 3.02 0.25 25 10.6% -1.01[1.17,-0.85] -

MEIo$L 2022 1.72 054 32 264 047 28 102% -092[-1.18,-0.66] I

fHER 2022 247 0498 39 383 059 37 96% -1.46[-1.82,-1.10] —

BEAKA 2016 296 0.94 27 307 08 28 8.8% -0.11 [-0.60, 0.38] I
PFIRIF 2020 236 0.24 30 245 012 30 10.7% -0.09 [-0.19, 0.01] =
Subtotal (95% CI) 153 148 50.0% -0.72[-1.28, -0.16] g
Heterogeneity: Tau®=0.38, Chi*= 14813, df= 4 (P < 0.00001); F=97%

Test for overall effect: Z= 254 (P=0.01)

3.3.2 SuBR B AN
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Bk 2016 286 094 27 307 08 28 88% -0.11[060, 038 —T
Subtotal (95% CI) 98 93 28.7% -0.85[-1.49,.0.21] e
Heterogeneity: Tau®=0.28, Chi*=19.14, df= 2 (P = 0.0001); = 90%

Test for overall effect. Z= 2.61 (P = 0.009)

3.3.3 SdBRw B

{a]5%= 2019 201 0.31 25 3.02 025 25 106% -1.01[1.17,-0.85] -

PRt 2020 236 0.24 30 245 012 30 10.7% -0.09 [-0.19, 0.01] -
Subtotal (95% CI) 55 55 21.3% -0.55[-1.45, 0.35] e
Heterogeneity: Tau®= 0.42; Chi*= 96.80, df= 1 (P < 0.00001); F= 93%

Test for overall effect: Z=119 (P =0.23)

Total (95% CI) 306 296 100.0% -0.72[-1.06, -0.39] -
Heterogeneity: Tau®= 0.27; Chi*= 286.26, df= 9 (P < 0.00001); = 97% 2 1 + 2

Test for overall effect: Z= 4.21 (P < 0.0001)
Testfor subaroun differences: Chi*=0.29. df= 2 (P=0.86). F=0%

0 1
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B 6 AJ561M™H VASITES Meta 437
Experimental Control Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
BEoth 2022 8429 846 32 7167 793 28 347% 12.62[3.47,16.77) ——
akgl, 2017 9231 1034 42 7531 8.92 42 351% 17.00[(12.87,21.13] —
A 2021 8063 10.76 32 7933 11.43 30 0.0% 1.30 [-4.23,6.83]
FFE 2020 8965 7.89 23 7525 751 23 30.2% 14.40[9.95,18.85) —=—
Total (95% CI) 97 93 100.0% 14.69[12.25, 17.14] L 4

it == - - - t + t t +
Heterogeneity: Chi®*= 217, df=2{(P=0.34), F=8% S0 10 0 10 20

Test for overall effect: Z=11.77 (P < 0.00001)

Favours [experimental] Favours [control]

B 7 KPS #0840l Meta 204

Expenimental Control
Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% CI
LiZ 2020 26 65 19 67 542%
#k¥c4a 2022 8 31 5 27 191%
Hhaes 2022 9 39 7 37 267%
Total (95% CI) 135 131 100.0%
Total events 43 31

Heterogeneity: Chi*= 016, df=2(P=092); F=0%
Testfor overall effect Z=157 (P=012)

B8 ARJFiL

Expermmental Comrol

Ty or Subgrouw Lk Total nt Total Weight M.
LiZE 2020 4 65 13 67 8.2%
F#« 2021 2 50 9 50 5.9%
2E54%F 2014 10 56 21 54 120%
MEISAL 2022 4 32 12 28 7.7%
FA 2021 4 32 12 30 7.4%
#H»HE8s 2022 4 39 13 37 8.2%
FPE 2012 27 151 71 190 35.3%

#= 2020 1 23 7 23 46%
BFoKA< 2016 3 27 12 28 7.2%
PFMAi1%¥ 2020 5 29 6 28 3.5%
Total (95% CI) 504 535 100.0%
Total events 64 176

Heterogeneity: Chi*= 555 df=9 (P =0.78), F=0%
Testfor overall effect: Z= 7 44 (P < 0.00001)

Odds Ratio Odds Ratio

M-H, Fixed, 95% CI

1.68[0.81, 3.48)
1.53[0.43,5.40]
1.29[0.42, 3.90]

1.55[0.90, 2.68]

2 3
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27 [0.08, 0.89]
19 [0.04, 0.93]
34 (014,082
19 [0.05, 0.69]
21 [0.06,0.77)
21 [0.06,0.73)
36 [0.22,0.61)
10 [0.01,0.93)
17 [0.04,069)]
76 [0.20, 2.86])

Odds Ratio
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