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Abstract

Objectives: To evaluate the clinical efficacy and safety of unilateral biportal endoscopic lumbar inter-
body fusion (UBE-LIF) and minimally invasive transforaminal lumbar interbody fusion (MIS-TLIF) in
the treatment of lumbar spondylolisthesis (LSP) by a Meta-analysis. Methods: A comprehensive search
was conducted through PubMed, Cochrane Library, Web of Science, Embase, Medline, CNKI, Wanfang,
and VIP databases to retrieve relevant studies on the clinical outcomes and complications of UBE-LIF
and MIS-TLIF in the treatment of LSP. Outcome measures extracted from the included studies comprised:
visual analogue scale (VAS) scores, Oswestry disability index (ODI), general assessment indicators,
operative time, intraoperative blood loss, and surgical complications. Following data extraction, a Meta-
analysis was performed using Review Manager 5.3 software. Results: A total of 11 studies were included,
comprising 1 randomized controlled trial, 7 retrospective studies, and 3 cohort studies, with a com-
bined sample size of 1034 patients, including 502 patients in the UBE-LIF group and 532 patients
in the MIS-TLIF group. The Meta-analysis results demonstrated that the MIS-TLIF group demonstrated
shorter operative time compared to the UBE-LIF group [MD = 23.25,95% CI (12.41, 34.10),P <0.0001],
whereas the UBE-LIF group exhibited significantly less intraoperative blood loss than the MIS-TLIF
group [MD = -58.22,95% CI (-85.49, -30.96), P < 0.00001]. No statistically significant differences
were observed in surgical complications between the two groups [MD = 0.66,95% CI (0.39, 1.12),
P =0.12]. Regarding VAS and ODI scores, the UBE group demonstrated superior outcomes compared
to the MIS group during early-to-midterm follow-up periods [MD = - 1.09,95% CI (-1.35,-0.83),
P <0.00001], [MD =-1.09,95% CI (-1.35,-0.83),P < 0.00001], [MD =-2.76,95% CI (-0.12, -1.36),
P = 0.0001]. However, no significant differences were observed between the two groups in long-term
recovery [MD = 0.09, 95% CI (-0.22, 0.03), P = 0.15], [MD = -0.64, 95% CI (-1.37, 0.10), P = 0.09]. Con-
clusions: Both UBE-LIF and MIS-TLIF are minimally invasive techniques for treating lumbar spondylo-
listhesis, demonstrating significant clinical efficacy and safety with no significant differences in surgi-
cal complications or postoperative intervertebral disc height. UBE-LIF offers advantages in terms
of reduced intraoperative blood loss and better early postoperative pain relief, while MIS-TLIF features
shorter operative time and a more gradual learning curve.
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1) BEE: FE.

2) BERE: iFHEHLEEK R PubMed. Cochrane Library. Embase. F7E KR, J5 7 Fl4E2 H i .

3) B JECRE A : “Lumbar degenerative disease, Lumbar disc herniation, Lumbar spondylolisthesis,
Unilateral biportal endoscopic lumbar interbody fusion, Lumbar interbody fusion, Minimally invasive transforami-
nal lumbar interbody fusion” ; HSCATZR A “EMERAT AL . MEAERIEE S HAE . EMER M ORE . FRIXY
HIE N MR SR . BAERE TR B2 MER) FLN B AR R SR

4) RUFRSCHRATBR: % B0 g i 2 2024 4F 12 A IR Lb 4 UBE-LIF il MIS-TLIF A 77 BEARE 1 i A8
H I

5) CHERIEZRRHG: 7 PubMed. Cochrane Library. Embase. HE 0. 75 7 FI4EH 50 22 o a2
2024 4 12 H RRKISCIRBEAT 1 EAUG R AR RIEEH 1 PAN 58] : 9830 R 0] - “ Lumbar degenerative
disease, Lumbar disc herniation, Lumbar spondylolisthesis, Unilateral biportal endoscopic lumbar interbody fu-
sion, Lumbar interbody fusion, Minimally invasive transforaminal lumbar interbody fusion” ; H k& 2 ia]: “ &
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REEJRVEAL), it 9 MR H . B E R RGEVTEAL, A AT B 5 AT T T LE £ XU . R
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Figure 1. Literature screening flowchart
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Figure 2. Risk assessment analysis chart
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Table 1. Basic characteristics of the 11 included studies

= 1. N 11 BERRBEKEFE

HNBFTR REEK BrFERE ST 5 g Rk
ULIF MIS-TLIF  ULIF MIS-TLIF vLF - wmis-tie )
231 123:0
Kim, 2021 [6] [H EFWERIS 1715 2530 705826  673+107 Lsp k3 L34l 12 DBDBODO

L4-5:20  L4-5:46
L5-S1:8  Ls-S1:7
LSP L3-4:0 L3-4:1
Huang, 2023 [7] o ] BABIREFE  22/16  26/18 60.13+736  59.68+6.94 LDH 14-5:28 L4-5:30 12 OE@®WEED®)
LSS L5-S1:10 L5-S1:13

L2-3:4 L2-3:1
LSP 547 1349

Kang, 2021 [8] s BA\FURFSE  17/30  17/15  66.87+10.41 66.38+9.45 LDH 14534 1As5: 92 14 LREBEDE®
LSS 158120 Ls-si: 11

LSP :

Qi Yu, 2023 [9] hE O EEERIR 1613 239 6462+7.62 61.09£922 LDH &3_'54;205 5'54;215 16 DREOODE
LSS 5813 Lssi6
LSP  L3-4:8 L3-4:10

Gatam, 2021[10] ERERFET  BABIBET  26/46  28/45 55.1+5.12  523+6.13 LDH L4-5:56 14-5:48 12 @BeEDE)
LSS L5-S1:8 L5-SI:15

Ra“"”;ﬁ;ﬁﬁ?’i‘k“l’ RE BRI 925  13/43  61.26+£9.28 62.84+13.8 LSP / / 12 DRE@OE®D®
LSP L3-4:2  L3-4:2

Song, 2023 [12] rhE BRI 9716 8/16  52.36+10.69 56.38+10.53 LDH L4-5:13  L4-5:10 14 V@OBED®

LSS L5-S1:10 L5-SI:12

M, 2024 [13] ] BEHLXTHRBE R 57/75  48/69 60.3 + 8.6 60.7+9.1 LSP L4-5:105 L4-5:99 15 ORE@ED®O®

481, 2021 [14] i [ [T 16/19 1922 50.94+12.12 53.44+1437 LSP 14-5:28  L4-5:25 15 D@E@®EED®

LSP L3-4:3 L3-4:3

REE, 2023 [15] o ] [ R 1112 8/10 60.8+ 7.6 60.7+85 LDH L4-5:11 L4-5:8 13 O@OEDHEO®
LSS L5-81:9 L5-SI:7
oar 3
FLALE, 2022[16] P FBERFE 1322 1822 55.1£10.63 560+10.53 LSS X5 34 g O 200660
sy LT )
Lssi10

e © FARN @ Akt ® RN @ JF5E © FANREN VAS ¥4 © FANE FE VAS; @
ODIiF4H: @ WeH: © RIFHEMBFEEL.

Table 2. Quality assessment of the included literature (NOS scale)
= 2. PNEBYREITHNOS ER)

fe& B SO Rk FE 4H Jm) VT EE A SRNE B4y REIFH
Kim, 2021 ¥k * k * k 6 AR R i
Huang, 2023 *k 2.8, 8 ¢ * k 7 R
Kang, 2021 %k k * %k k 7 R
Qi Yu, 2023 * & * * & 5 W&
Gatam, 2021 2.8, 8¢ * k * k 7 R
Rattalerk Arunakul, 2024 * K ok * 5 Fh AR i
Song, 2023 * * K * K 6 Fh AR
0k, 2024 ok ok sk k * 8 o o
A&, 2021 * * k * k 5 &
£VE, 2023 * K K * k * 6 Hh &
FLALE, 2022 * * kK * 6 &
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3.3. Meta HTER

1) FAREI: 10 5 CHRBIRE T FARIFEI[6]-[9][11]-[16], UBE-LIF 24045 438 &%, MIS-TLIF 41
H A2 BIEFH . FHRERKEP < 0.00001, 1> = 89%)FR IR T 2 [BIAFE T & F i, KA AREAL,
UBE #F AR A% MIS 41 [MD = 23.25, 95% CI (12.41, 34.10), P < 0.0001] (LI%] 3).

UBE MIS-TLIF Mean Difference Mean Difference

_Studyor Subgroup  Mean SD Total Mean SD Total Weight IV. Random, 95% Cl IV, Random, 95% CI

Huang. 2023 15423 137 46 131.88 1322 57 12.0%  22.35[17.11, 27.59] -

Kang. 2021 170.46 34.81 47 1357 4288 32 92%  34.76 [16.88, 52.64] —

Kim,2021 1695 249 32 173 471 55 10.0% -3.50 [-18.65, 11.65] B

Qi Yu,2023 268.97 69.57 29 149.66 3224 32 6.8% 119.31[91.64, 146.98] —
Rattalerk, 2024 28276 58.82 34 237.33 50.65 56 7.7%  45.43[21.62, 69.24] —

Song. 2023 158 25.03 25 14567 2482 24 10.2%  12.33[-1.63, 26.29] —

ik, 2023 144.38 13.81 23 13583 1307 18 11.5% 8.56 [0.30, 16.82] —

FLAE, 2022 1737 206 35 158.8 142 40 11.5% 14.80 [6.78, 23.02] -

481, 2021 153.29 38.42 35 14640 2578 41 10.0% 6.80 [-8.18, 21.78] N

s JE, 2024 1865 483 132 173.9 417 117 10.9% 12.60 [1.42, 23.78) —

Total (95% Cl) 438 472 100.0%  23.25 [12.41, 34.10] -

Heterogeneity: Tau® = 248.02; Chi* = 79.59, df = 9 (P < 0.00001); I = 89% _150 _éo o 550 1(;0

Test for overall effect: Z = 4.20 (P < 0.0001) Favours [experimental] Favours [control]

Figure 3. Comparison of operative time between the two groups of patients

& 3. FREEFARRTEECE

2) ARseim g 3t 7 5 SClkIRIE 7 AR AR E[7] [8][12]-[16], UBE-LIF 44 343 {5 %, MIS-TLIF
A 329 Bl . FHPERIGP < 0.00001, 12 = 98%)3FK BIMF 7L 2 [AIA7/E 534 S ik, SR BEM L MRS,
AR TR MEBAELEEZS, UBE A A H I &EH MIS 4H/b[MD = —58.22, 95% CI (—85.49, —30.96),
P <0.0001] (JLFE 4).

3) RJGTES VAS W40 fEAR)G 1~2 (T 1), 6 TUHF7E4RIE T VAS B EB1F4r[6] [71[91[11][12][14],
Hrh U 466 BlEE, FRMERELSERER P =0.19. 12 =33%. 4% E75R, UBE-LIF 4K 5 BT &6
VAS #4HE&T MIS-TLIF 41[MD = —1.09, 95% CI (—1.35, —0.83), P < 0.00001]. 7EAJ5 3~6 A~ H W (FH#), 8
T 74k 7 VAS B #0F4r[6] [7] [9] [11]-[15], F+ UBE 41 356 i, MIS £ 400 fil 8% . 450 R,
UBE #4111 VAS #3588 MIS 41K [MD =—0.33,95% CI (—0.57,-0.08), P=0.009]. AJ5 12 /> H (. 11),
BTN T 8 T FE(FL 770 B H) [6]1[7][11]-[16], UBE 211 VAS #3054 MIS AR[MD =-0.11,
95% CI (—0.19, —0.04), P = 0.005] (J.J4 5).

UBE MIS-TLIF Mean Difference Mean Difference

idy © bgroup €3 ota Mean ota eigh Random, 95% CI IV, Random, 95% CI
Huang. 2023 89.47 2185 46 12852 32.66 57 15.4% -38.05 [-49.64, -28.46] -
Kang. 2021 185.74 17251 47 39531 180.36 32 6.7% -208.57 [-289.18, -129.96] *—
Song. 2023 52.04 9.59 25 14025 12.64 24 15.7% -88.21 [-94.51, -81.91] -
i, 2023 184.83 10.29 23 206 1519 18  15.6% -21.17 [-29.35, -12.99] -
fLAE, 2022 173.5 309 35 205 31.8 40 152% -31.50 [-45.71, -17.29] -
Hed), 2021 52.03 11.48 35 13446 18.63 41 15.7% -82.43 [-89.28, -75.58] -
FE, 2024 112.2 205 132 1329 258 117 15.7% -20.70 [-26.54, -14.86] -
Total (95% CI) 343 329 100.0% -58.22 [-85.49, -30.96] -.‘,- ) )

Heterogeneity: Tau® = 1223.26; Chi* = 396.32, df = 6 (P < 0.00001); I* = 98%

Test for overall effect: Z = 4.19 (P < 0.0001) 100 50 0 50~ 100

Favours [experimental] Favours [control]

Figure 4. Comparison of intraoperative blood loss between the two groups of patients

4. MEBFEARPLMELLE

4) RJG FH VAS W0 fEARJG 1~2 F(FH), 6 TR ALl 7 F B VAS ¥F43[6] [71[9][11][12][14],
Hrp s 466 flHE, BEMRKLSERE R P =051 2=0%. &85 r WHRHTE VAS WE45R M
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UBE MIS-TLIF Mean Difference Mean Difference

_Study or Subgroup _Mean SD Total Mean SD Total Weight |V, Random, 95% Cl IV, Random, 95%CI
41112

Hueng, 2023 36 119 46 463 096 57 47%  -1.03[-145 -0.61]

Kim,2021 31 1 32 42 16 55 39% -1.10[-1.65,-0.55]

Qi Yu,2023 272 065 29 372 089 32 4.9%  -1.00[-1.39,-0.61] —

Rattalerk. 2024 156 141 34 225 145 56 35%  -0.67[-1.28,-0.06]

Song. 2023 208 122 25 481 101 24 34% -1.83[246,-120] & —

g, 2021 306 141 35 4.1 164 41 3.14%  -1.04[-1.73 -0.35]

Subtotal (95% CI) 201 265 23.5%  -1.09 [1.35, -0.83] S

Heterogeneity: Tau? = 0.04; Chi* = 7.50, df =5 (P = 0.19); I = 33%
Test for overall effect: Z = 8.13 (P < 0.00001)

41.23-64)]

Huang, 2023 226 055 46 24 054 57 6.2%  -0.14[-0.35,0.07] -
Kim,2021 24 09 32 35 09 55 49% -1.10[-1.49,-0.71] —_—

Qi Yu,2023 197 063 29 188 061 32 55%  0.09[-0.22, 040] T
Rattalerk, 2024 055 17 34 11 66 56 07%  -0.55[-2.37,1.27] *

Song. 2023 252 107 25 313 128 24 32%  -061[-1.27,005]

A, 2023 34 05 23 34 05 18 55%  000[-0.31,031] .
%41, 2021 254 144 35 317 169 41 30%  -0.63[-1.33,007] e —
e, 2024 24 04 132 27 06 117 67%  -0.30[-0.43 -0.17] -
Subtotal (95% CI) 356 400 35.7%  -0.33[-0.57, -0.08] >

Heterogeneity: Tau? = 0.08; Chi? = 29.02, df = 7 (P = 0.0001); I = 76%
Test for overall effect: Z = 2.62 (P = 0.009)

41.3 KT124-H

Huang, 2023 0.6 048 48 077 067 57  6.1% -0.17 [-0.39, 0.05] ]
Kim,2021 18 08 32 19 038 55 5.2% -0.10 [-0.45, 0.25] -1
Rattalerk. 2024 0.14 07 34 078 18 5 4.0%  -0.64[-1.17,-0.11]

Song. 2023 191 1.01 25 208 0.88 24 4.0% -0.17 [-0.70, 0.36] I
Ao, 2023 27 08 23 26 06 18  51% 0.10 [-0.27, 0.47] -
JLALE, 2022 15 05 3% 16 05 40 6.1% -0.10 [-0.33, 0.13] T
4dl, 2021 194 13 35 21 136 41 35% -0.16 [-0.76, 0.44] I
FE, 2024 09 03 132 1 05 117 6.8% -0.10 [-0.20, 0.00] ™
Subtotal (95% CI) 362 408 40.8%  -0.11[-0.19, -0.04] \ 4

Heterogeneity: Tau? = 0.00; Chi? = 5.51, df = 7 (P = 0.60); * = 0%
Test for overall effect: Z = 2.82 (P = 0.005)

Total (95% CI 919 1073 100.0% -0.44 [-0.60, -0.28]

*
Heterogeneity: Tau? = 0.10; Chi? = 113.64, df = 21 (P < 0.00001); I* = 82% 2 ﬂ 0 1 ;
Test for overall Eﬁe?t" Z£=534 (P,< 0.00001) Favours [experimental] Favours [control]
Test for subaroun differences: Chi? = 49.45. df = 2 (P < 0.00001). I* = 96.0%

Figure 5. Comparison of back VAS scores between the two groups of patients

5. FEEEDE VAS iESELE

& 55 [MD = —0.03, 95% CI (- 0.21, 0.15), P=0.76]. fEARJG 3~6 ™A (FH#), 6 w5t 7 T VAS
PESM6][71[9][11][12][14], HA UBE 41201 1, MIS 40 265 il 3. 45 R EoR, PHALE € PR
LB RG22 %MD = 0.04, 95% CI (—0.12, 0.19), P=0.64]. AJ5 12 N H (M), 6 T FT(3E 480 455
BHINBEFE[6] [7][11][12] [14] [16], PILLAEREIAVE & s A7 A OB 2 4e 1t 2% 22 5 [MD = 0.09, 95% CI (—0.22,
0.03), P=0.15]1 (W.14 6).

5) RJ5 ODI: 7£ 3 MH W), 8 Wil 7tk 7 ODI iF4r[6] [7] [8] [11] [13]-[16], FHHFE 782 #
B, BRI RN P =001, P=61%. 4558, UBE AR5 MIS 41 ODI /3K [MD =
—2.76,95% CI(-0.12,—1.36), P=0.0001]. 7EARJ5G 3~6 ™A H), 7 WaFRME 7 ARJE ODI ¥E5[6][7][9]
[11][12][14][15], F+ UBE 41 224 1, MIS 41 283 i3 . 55 W, UBE 4AJ5H AR MIS 41 ODI
PEMIE[MD = —1.33, 95% CI (-2.27, —0.93), P = 0.005]. AJ& 12 ™A Wal), 7 TGt 721 FHHEHAA
WEFE[6] [7] [11] [13]-[16], PRAAAEMEIVEE AR W B2 G 1157 22 7 [MD =-0.64, 95% CI (-1.37, 0.10), P =
0.09] (ML 7).
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UBE MIS-TLIF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight V. Fixed. 95% Cl IV, Fixed, 95% CI
511120
Huang. 2023 1.78 0.74 46 1.65 0.91 57 7.3% 0.13[-0.19, 0.45] T
Kim,2021 33 09 32 3.5 1.1 55 4.1% -0.20 [-0.63, 0.23] I
Qi Yu,2023 3.21 0862 29 3.28 063 32 7.5% -0.07 [-0.38, 0.24] -
Rattalerk. 2024 1.97 1.71 34 151 1.96 56 13% 0.46[-0.31,1.23] ]
Song. 2023 3.27 1.37 25 3.63 1.15 24 1.5% -0.36[-1.07, 0.35] - 1
A8, 2021 326 1.4 35 346 1.69 M 1.5% -0.20[-0.89, 0.49] - 1
Subtotal (95% Cl) 201 265 23.2% -0.03 [-0.21, 0.15] L 2

Heterogeneity: Chi = 4.26, df = 5 (P = 0.51); 1 = 0%
Test for overall effect: Z = 0.31 (P = 0.76)

5.1.2 3-64 )]

Huang. 2023 1.05 0.61 46 0.88 0.57 57 14.0% 0.17 [-0.06, 0.40] I
Kim,2021 2.4 1 32 28 08 55  4.5% -0.40[-0.81,0.01] -

Qi Yu,2023 2.28 058 29 216 0.57 32 9.8% 0.12[-0.16,0.40] T
Rattalerk. 2024 11 6.69 34 112 426 56  0.1% -0.02[-2.53, 2.49]

Song. 2023 244 1.23 25 267 1.14 24 1.7% -0.23[-0.89, 0.43] I
e, 2021 251 1.48 35 263 1.51 a1 1.7% -0.12[-0.79, 0.55] - L
Subtotal (95% CI) 201 265 31.8% 0.04[-0.12,0.19] >

Heterogeneity: Chi* = 6.92, df =5 (P = 0.23); I? = 28%
Test for overall effect: Z = 0.47 (P = 0.64)

51.3 KT124 1

Huang. 2023 063 048 46 077 067 57 15.0% -0.14[-0.36,0.08] -
Kim,2021 16 0.6 32 18 08 55 8.5% -0.20[-0.50, 0.10] /T
Rattalerk, 2024 041 1.43 34 023 095 56 2.5% 0.18[-0.36,0.72] -1
Song, 2023 1.69 0.97 25 197 096 24 25% -0.28[-0.820.26] - |
LA, 2022 13 05 35 1.3 05 40 14.4% 0.00[-0.23, 0.23] 1T
4, 2021 1.89 1.35 35 2 1.36 a1 2.0% -0.11[-0.72, 0.50] - 1
Subtotal (95% CI) 207 273 45.0% -0.09 [-0.22, 0.03] L |
Heterogeneity: Chiz = 2.76, df =5 (P = 0.74); 12 = 0%

Test for overall effect: Z=1.45 (P =0.15)

Total (95% CI) 609 803 100.0% -0.04 [-0.12, 0.05] 4
Heterogeneity: Chi® = 15.61, df = 17 (P = 0.55); I = 0% 2 1 0 1

Test for overall effect: Z = 0.86 (P = 0.39)

Favours [experimental] Favours [contral
Test for subaroup differences: Chi? = 1.68. df = 2 (P = 0.43). I’ = 0% fexp I t !

Figure 6. Comparison of lower limb VAS scores between the two groups of patients

6. MEBETE VAS i ELE

UBE MIS-TLIF Mean Difference Mean Difference
i % CI 1\"] 95% Cl
611 AT3NH
Huang, 2023 26.63 6.97 46 29.04 6.13 57 4.5% -2.411[-4.98, 0.16]
Kim,2021 315 8.7 32 338 1186 55 2.4% -2.30 [-6.60, 2.00] _
Qi Yu,2023 4369 56 29 4352 66 32 37% 0.17 [-2.89, 3.23] -1
Rattalerk. 2024 40.88 10.71 34 3653 162 56  1.6% 4.35[-1.21,9.91] -1
Axif. 2023 38.2 3.7 23 #13 32 18 5.3% -3.10 [-5.21, -0.99] -
LALE, 2022 34.2 3.5 3B 372 4.2 40 6.1% -3.00 [-4.74, -1.26] -
A8, 2021 322 432 35 3711 472 4 5.5% -4.91[-6.94, -2.88] -
il 2024 29.2 6.7 132 33.8 58 117 6.5% -4.60 [-6.1 -
Subtotal (95% CI) 366 416 35.6% -2.76 [-4.15, -1.36] "'

Heterogeneity: Tau® = 2.26; Chi*=18.11,df =7 (P =0.01); F=61%
Test for overall effect: Z = 3.87 (P = 0.0001)

Heterogeneity: Tau? = 0.00; Chi? = 2.32, df =6 (P = 0.89); I’ = 0%
Test for overall effect: Z = 2.78 (P = 0.005)

6.1.3 X F124)]

6.1.2 3-64 )]

Huang, 2023 1339 463 46 1427 372 57 63%  -0.88[-2.53,077] —T
Kim,2021 266 92 32 284 10 55 25%  -1.80[-5.94,2.34) —
Qi Yu,2023 244 397 20 2534 323 32 59%  -0.94[277,0.89) — 1
Rattalerk, 2024 10.17 11.57 34 13.15 12.67 56 1.8% -2.98 [-8.09, 2.13] +

Song, 2023 2232 620 25 2433 549 24  34%  -2.01[-531,1.29] B —
4xif, 2023 329 3 23 354 43 18 4.9% -2.50 [-4.83, -0.17] -

i, 2021 2488 7.2 35 2535 698 41 35%  -0.47[-3.67,273] TS E—
Subtotal (95% CI) 224 283 28.4%  -1.33[-2.27,-0.39] -

Huang. 2023 1042 3.81 46 995 3.03 57  6.9% 0.47 [-0.88, 1.82] *7
Kim,2021 156 9.2 32 163 119 55 2.3% -0.70[-5.18, 3.78] - ]
Rattalerk, 2024 282 7.58 34 7.32 1081 56 28%  -4.50[-8.31,-0.69]

Axif, 2023 23.7 29 23 253 4.2 18 5.0% -1.60 [-3.87, 0.67] - |
LA, 2022 207 24 35 214 29 40 T72% -0.70 [-1.90, 0.50] -1
A4ef. 2021 15.73 5.69 35 16.51 646 41 42% -0.78[-3.51, 1.95] - 1
e, 2024 146 41 132 152 45 117  7.5% -0.60[-1.67, 0.47] -1
Subtotal (95% CI) 337 384  36.0% -0.64 [-1.37, 0.10] A 4
Heterogeneity: Tau? = 0.16; Chi* = 7.22, df = 6 (P = 0.30); I’ = 17%

Test for overall effect: Z=1.71 (P = 0.09)

Total (95% Cl) 927 1083 100.0%  -1.74 [-2.52, -0.96] -

Heterogeneity: Tau® = 1.84; Chi* = 54.87, df = 21 (P < 0.0001); I* = 62%
Test for overall effect: Z = 4.36 (P < 0.0001)

y Favours [experimental] Fawvours [control]
Test for subaroun differences: Chi? = 7.09. df =2 (P = 0.03). = 71.8%

Figure 7. Comparison of ODI scores between the two groups of patients

7. FAEE ODI JE4ELE
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6) FARIFAAE: 3£ 9 5 SCHRARE T AR5 I AEEBL[6]-[8] [11]-[16], UBE-LIF 4165 409 {4 £#, MIS-
TLIF 4174 440 § ¥ . FFERKP = 0.98, 1> = 0%)Eo~, SWFREI T F b, KM [ e 28
R, ARG R AR UL R 22 7 [MD = 0.66, 95% CI (0.39, 1.12), P = 0.12] (L[4 8).

UBE MIS-TLIF Odds Ratio QOdds Ratio
r I Events Total Events Total Weight M-H. Fix % CI M-H. Fixed. 95% CI

Huang, 2023 3 46 3 57 7.3% 1.26 [0.24, 6.54])
Kang. 2021 6 47 <] 32 18.1% 0.63[0.18, 2.18] - =1
Kim,2021 2 32 3 55 6.0% 1.16 [0.18, 7.31]
Rattalerk. 2024 1 34 2 56 4.3% 0.82 [0.07, 9.38]
Song, 2023 1 25 4 24 11.4% 0.21[0.02, 2.02]
dPE, 2023 3 23 4 18  11.3% 0.53[0.10, 2.72] I
fLALE, 2022 2 35 3 40 7.7% 0.75[0.12, 4.75]
Fed), 2021 2 35 3 41 7.6% 0.77 [0.12, 4.88]
F M, 2024 6 132 9 117 26.4% 0.57 [0.20, 1.66] =
Total (95% CI) 409 440 100.0% 0.66 [0.39, 1.12] -
Total events 26 37

Heterogeneity: Chi? = 2.15,df = 8 (P = 0.98); 17 = 0%

Test for overall effect: Z=1.54 (P =0.12) 0.05 0.2 1 5 20

Favours [experimental] Favours [control]

Figure 8. Comparison of surgical complications between the two groups of patients

8. MEBEFARILAELLER

3.4. RRMESHRBMES T

Meta 53 T 327~ , T A 8] 5 AR r 2 L 88 340 4776 18 5 7 o0 1 o SR FH 3281 50008 0 o 30 A T 88U 0 BT B0
AR TG, T A 8] 57 57 1 H8 508 5%~89%) Al 2% I & 5 i 14 48 $(90%~95%) 1 A . 25 B 28 JR 4f 7K
Vo XRWAESERFRENS FEEERHEWER, &REE. FRERRIETARE FARAGE KRN EN &
TR E R
3.5. RRREDHT

RiFH RevMan 5.3 A, @i &5 il < B 50 S 3 o 2 B SR bR & SAAE R R far, JeFEIZ R R
ARFARBEL T VAS V4RI ODI ¥4 HARE . AR L2 I 26 4 o A i D6 RR, R EBAETE R K
TR PTREMER N e RJGEFEE VAS VE/MIR FE A ASIIR, RGN IR AT BEAFAE R At , (H w2545
D, BRI ERA TN N 1245 R BAEE K B e, (HEs R #32 (W1 9).

4. Vg

AR A P o A N TR L9 5 L R0 2R B 2 R A R I G B T o GRS VR T AT SR AR 3tk
AP EHFFARTM17]. ESHABREFARBRKEEHIRE, EAERALRNG . K55S 8
(18] BHA& OB SR A, MIS-TLIF # 7z I\ AT, @it IR FF 2k E 5[ 19] [20]. HEA A
i 1) ITAS AT RGBS, HERYREUAGE21]: 2) ABUEHKBALR, 7R SFEUE AT
B [22]. FRAIRGETE P BE AR F RS AR AR TE, RS P AL BE 240k, X 2 4> 1 om fLIE
SERR A AR BN, RYCER GRS, NIRRT R23] [24].

AWFFE R, UBE-LIF At 2 &8 3% /0 F MIS-TLIF 41, ®JREEIAN: 1) UBE MK R Brgkhik
P TIEMTLE, Tk 2) KIENASEFIEM/ER. 5 UBE FAREHZEKT MIS, JFHG
Fi: 1) UBE B RS, FIRVMATEEIERN; 2) 4 RIR4ET B E f AR 2] ihZk[25] [26]. WEFL#
B, TR 7 58 30~35 Bl & FARA GRS BIRR B B KF, MASRFENER. ARG
JYR5 T, UBE AARJE 6 NH WIS VAS 1 ODI iP5 LT MIS 1, X5 Park HHTF 7T 45 S AHAL
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Figure 9. Funnel plot for publication bias: (A) Back VAS scores; (B) Lower limb VAS scores;
(C) ODI scores; (D) Complications; (E) Operative time; (F) Intraoperative blood loss

E 9. ZFMmBIRHE: (A) EE VAS ¥5; (B) T VAS i¥43; (C) ODI #43; (D)
HELIE; (BE) FARMIE; (F) RpdiimE

[27], {E T VAS WAL EEZER. KB HE12 M) E VAS WEFEZER, e 5L FREE
HXK: 1) UBE IO/, KEHE P 2) UBE HLFHL IR T SR A LRI S 3) B BT
N ES. 4L, UBE-LIF 7EMRC A0 ek R 77 T e LR 3s, EFE ik T2, iR
HMERAETFAIFGRRER, HESIFREME TR,

BEAl, AINE 17 58 SCHR A 9 Rl 1 I REQIE RS . A R) . Meta S0 M BRI RIE R
ARTREES, HWERZELE, B9 RIS, BT AR ECT R, #9053 AR 597
SORAFEE  E EALIEA G [28]. BEAEBE UK, WETFARBIESHRLN 3%-6% [29]. PR Al i
FEE H AT RIENK, DF ARV 5 UBE B OR B S AL A R0 S8 W SR a2k 5 9% [30].

5. FfRM
AT FATAE LA R IUASRBRYE: 1) 128, SN0 K2 500 50 2 BT 7T, B 5 % (0 0 5 b
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PG BRGS0 FCAE RAAE €IS ; 2) FR, B AT 0OEIE K5 AR Ty SR T b X L% 7R e T
WX EONRAT, JCHCAR. S E 2 W, RIRATIT AN 0T 5K 2 b [ sl 22 5 S, 74
—REMIREME s 3) AREERFAREAR AT IGO0 A2, RIS T
A TEAR PP thAFAEAN R, X AT R BT U R R BVE RO, X H AR AT H SRR E IR 4) AFH
FIBIE T T B DT I 18] R O ), BB UT IR B AR AE A 20 22 5, IX AT RE S M 45 R

6. &R

PN XU TE N BT A A 7] Bl 2 R (UBE-LIF)VZE R QI AL TR AL 8 25 JR b i i 80 TIP3
ARy KA BNOETE SR A SO WALET A T b, RS RORE . WER, [T/ MIHAEEERAZ 1
cm JHIE) AR BE R MESF G005, PRI MR AR . SR80, UBE-LIF FRI ALK, JEHAE Y]
VMR B IR N SRR, RE R R T MREIER . SR LKA VR, HAREGITT
REPTR. BEE IR, HARFBCR M WP R0 SR FE I, A AR AR 1 )
BTN L EAROEFE . ARRBORFREL S Bt D3R T ARG A U 1
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