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Robot- assisted placement of pedicle screws for treatment of spine degenerative diseases: A Meta-
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[Abstract] Objective To compare the accuracy and security between robot-assisted and fluorosco-
py-guided pedicle screw placement s in the treatment of spine degenerative disease. Methods This study in-
cluded clinical trials published both at demestic and abroad from April 2008 to April 2018. The retrieval was
performed inonline databases include Embase, Pubmed, CNKI, CQVIP, Wanfang Data, etc. Based on the
search strategy, a total of 377 related literatures were retrieved and 10 foreign documents and 1 Chinese docu-
ment were included. After data extraction, statistical software Review manager 5.3 was used for data-analysis.
Results It was found that when the pedicle screws were used to treat elderly patients with degenerative dis-
eases of the spine, the accuracy of placement of the robot-assisted group was superior to that of the fluorosco-
py-guided group (95% CI: 1.38-2.43, P<0.001). The robot-assisted number of adverse events (95% CI: 0.22-
0.90, P=0.02) and revisions (95% CI: 0.17-0.91, P=0.03) were less than the fluoroscopy guidance group. But
fluoroscopy exposure was more than the robot-assisted group (95% CI: 0.09-0.89, P=0.02). Other differences
between the two groups were not statistically significant. Conclusions In the treatment of elderly degenera-
tive diseases of the spine, robot-assisted pedicle screw implantation has higher accuracy and fewer complica-
tions than conventional fluoroscopy guided. Although intraoperative fluoroscopy exposure is slightly higher
the fluoroscopy-guided group, robot-assisted technology is still a safe and reliable treatment option.
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L ARRBRELET ARSI S B
Study or Subgroup Events Total Events
141 S L A GRS i 51 5 BT e h

Hyun 2016 130 130 138 140 0.4%
Kantelhardt 2011 147 156 262 286 7.5%
Ketic 2016 307 3 89 121 9.2%
Kim 2015 a0 80 74 80 0.3%
Kim 2016 167 158 171 172 0.7%
Ringel 2012 141 152 124 146 B6.4%
Solomiichuk 2017 162 192 179 214 18.5%
Subtotal (95% CI) 1209 1159  43.0%
Tatal events 1124 1042

Heterogeneity: Chi*=9.74, df=6 {P=0.14); F= 38%

Test for overall effect: Z= 3.85 (P = 0.0001)

1.1.2 FriciLEs AR VS 5 10 51 5 BE e

Kantelhardt 2011 80 94 262 286 3.9%
Lonjon 2015 35 36 46 50 0.7%
Schizas 2012 61 G4 59 64 1.9%
Subtotal (95% CI) 194 400  6.6%
Tatal events 186 367

Heterogeneity: Chi®*= 017, df=2 {P= 092}, F= 0%

Test for overall effect: Z=1.76 (P = 0.08)

1.1.3 Bz A GHEY VS i3 5] S BT

Hyun 2016 130 130 138 140 0.4%
Kantelhardt 2011 237 250 262 286 8.9%
Keric 2016 307 kT4 89 121 9.2%
Kim 2015 80 80 79 80 0.3%
Kim 2016 157 158 171 172 0.7%
Laudato 2014 61 G4 294 314 33%
Lonjon 2015 35 36 46 50 0.7%
Ringel 2012 141 152 124 146 B6.4%
Schizas 2012 61 G4 59 64 1.9%
Solomiichuk 2017 162 192 179 214 18.5%
Subtotal (95% CI) 1467 1587 50.4%
Tatal events 1371 1441

Heterageneity: Chi®=9.86, df= 9 (F=0.35), F=10%
Test for overall effect: Z=4.18 (P = 0.0001)

Total (95% CI) 2870 3146 100.0%
Tatal events 2681 2850

Heterageneity: Chi®=19.92 df=18 (P =0.40);, F= 5%

Testfor overall effect: Z= 596 (P = 0.00001)

Test for subaroun differences: Chi*= 0.09. df= 2 (P = 0.96). F= 0%

Total Weight M-H, Fixed, 95% CI

Odds Ratio Odds Ratio

M-H, Fixed, 95% CI

471 [0.22, 99.06]
1.50 [0.68, 3.30] —
3.25 [1.90, 5.56]

3.04 [0.12, 75.69]

0.92 [0.06, 14.30]
2.27 [1.06, 4.89]
1.06 [0.62, 1.80] —
1.83 [1.34, 2.48]
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g ARREDELET BRI S EE Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Keric 2016 7 66 a 24 457% 0.24[0.07,0.75] —
Kim 2016 0 a7 1 41 6.1% 036 [0.01,9.11)]
Lonjon 2014 n 10 1 10  62% 0.30[0.01,8.33)]
Ringel 2012 0 30 1 0 64% 0.32[0.01,8.24]
Solamiichuk 2017 13 35 q 35 336% 0.481[0.14,1.62] — &
{44 2017 2 24 0 26 1.9% 589[0.27,129.19] g
Total (95% ClI) 202 166 100.0%  0.44[0.22, 0.90] .
Total events 14 20
Heterogeneity: Chi*= 3.94, df= 5 (P = 0.56); F= 0% * f = =
Testfor overall effect: £=2.25 (F = 0.02) 0.0 N ._E[,j1t o B S -1 o 4 23 _‘1D 100
LEs A GHEnEE RS FHE ®
g ARREDELET BRI S EE Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Keric 2016 4 66 4 24 4% 0.32[0.07,1.41] . —
Kim 2016 n ar 1 41 2.0% 036 [0.01,89.11]
Lonjon 2014 0 10 1 10  B8.2% 0.30[0.01,8.33)]
Ringel 2012 0 30 1 0 B4% 0.32[0.01,8.24]
Solamiichuk 2017 5 35 q 35 44.0% 0.481[0.14,1.62) —&—
{44 2017 i 24 i 26 Mot estimable
Total (95% CI) 202 166 100.0%  0.39[0.17,0.91] il
Total events 9 16
Heterogeneity: Chi®= 0.22, df= 4 (P= 0.99); F= 0% l f f |
Test for overall effect: £= 217 (F=0.03) 0.0 & 01 - ! v 4 3 __\m 100
LEs A GHEnELET EY G FHE @
s A ERh BT e SR Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hyun 2016 1.22 035 30 0585 0149 0 265% 0.67 [0.563, 0.81] -
Lonjon 2015 0.821 0585 10 0406 0.315 M0 21.2% 0.41 [0.00, 0.83] =
Schizas 2012 018 018 11 011 011 23 268% 0.07 [0.05,0.19] ™
Solomiichuk 2017 2.8 0.2 34 2 06 35 255% 0.80[0.59,1.01] —
Total (95% CI) 86 98 100.0% 0.49 [0.09, 0.89] ."
Heterageneity Tau®= 0.15; Chi®= 59.04, df= 3 (P = 0.00001); F= 95% 2 ] 1 2
Test for overall effect Z=2.40 (P =0.02) LB GEENEET KM A S
¥ JEL a AT EL @
B AHRENELET LG5 B Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hyun 2016 348 2 130 133 118 140 21.4% -9.80 [11.78,-7.82] "
kKantelhardt 2011 34 0 250 T 0 286 Mot estimahle
Keric 2016 24 965 341 564 624 121 194% -32.40[-43.56 -21.24] —
Lonjon 2015 738 222 40 24 168 50 20.3%  49.80([41.49 58.11] —
Ringel 2012 114 o 152 114 0 146 Mot estimahle
Schizas 2012 16.7 7.8 64 142 B84 B4 21.3% 2.560[-0.40, 5.40] o
Solormiichuk 2017 138.2 ¥3 182 1265 956 214 17.5% 11.70[-4.75,28.15] T
Total (95% CI) 1169 1021 100.0% 4.29 [-11.63, 20.22] ?
Heterogeneity: Tau®= 307.07; Chi®= 241 50, df= 4 (P < 0.00001); F= 98% f f . = |
Test for overall effect: 2= 053 (P = 0.60) -1oo & 5[[' S B -D. . i1 3 _..VSP- 100
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L 10,

A8 AR BHELET B S B Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Hyun 2016 6.7 22 30 68 33 30 84% -010[1.52,1.32] .
Keric 2016 419 3.M 66 47 283 24 93% -0.51[1.86,084] —
Kim 2016 5.7 14 a7 61 26 41 16.7% -0.40[1.40, 0.60] T
{4 2017 14 0.7 24 211 26 B5.E6% -010[-0.61,041]
Total (95% CI) 157 121 100.0% -0.19 [-0.60, 0.22]

Heterageneity: Chi*=0.52, df=3{P=091), F=0%

Testfor overall effect: Z= 090 (P =0.37) N T ngq-?l & 4] @
A8 ARR B BLET |5 BT Mean Difference Mean Difference

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

Hyun 2016 8 1.8 a0 82 21 a0 3E% -0.20[-1.19,079] —

Keric 2016 186 266 66 28 2485 24 24% -1.04[225017] B

Kim 2016 6.7 21 ar 6.5 24 41 34%  020[F0.82,1.272] - 1

{4 2017 1.1 0.4 24 11 03 26 906% 0.00[-0.20,020]

Total (95% Cl) 157 121 100.0% -0.03[-0.21, 0.16]

Heterogeneity: Chi*= 3.09, df= 3 (P = 0.38); F= 3% L

Testfor overall effect: Z=0.27 (P=0.79) HLEE ) SHBNEET A E) S
HLots A KRB ELEY LS 5 B Mean Difference Mean Difference

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

Hyun 2016 2085 624 30 20845 6BBT 30 13.8% 0003271, 32.71]

Kantelhardt 2011 54 ] i) a5 1] a7 Mot estimahble

Keric 2016 20255 89.04 66 218.87 8541 24 12.4% -16.32[-56.68, 24.04] —

Kim 2015 21775 339 20 1895 4649 20 151% 2275261, 48.11] T
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