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Abstract

Objective: To compare the clinical efficacy of unilateral biportal endoscopic lumbar interbody fu-
sion (ULIF) versus minimally invasive transforaminal lumbar interbody fusion (MIS-TLIF) in the
treatment of lumbar spinal stenosis (LSS). Methods: A computer-based search was conducted on
domestic and international databases including PubMed, Medline, Chinese Biomedical Literature
Database (CBM), CNKI, WANFANG, and VIP. Clinical controlled studies published between January
2010 and December 2023 comparing the efficacy of ULIF and MIS-TLIF for LSS were selected. Two
evaluators independently extracted data and assessed the quality of included literature using the
Newcastle-Ottawa Scale (NOS). The primary efficacy indicators (surgical time, intraoperative blood
loss, postoperative hospital stay, intervertebral disc height, serum creatine kinase (CK), serum C-
reactive protein (CRP), Bridewell interbody fusion rate, VAS scores for back pain and leg pain,
Oswestry Disability Index (ODI), postoperative success rate, and postoperative complications) were
observed before and after treatment in both groups. A Meta-analysis was performed using RevMan
5.4 software for studies that met the inclusion criteria. Results: A total of 1 prospective study and 8
retrospective studies were included, comprising 327 cases in the ULIF group and 338 cases in the
MIS-TLIF group. Meta-analysis results indicated that compared to the ULIF group, the MIS-TLIF
group had shorter surgical times and higher CKlevels on the first postoperative day. The ULIF group
had shorter hospital stays, lower preoperative disc heights, lower VAS scores for back pain at 3
months postoperatively, and lower ODI scores at 1 month postoperatively. No statistically signifi-
cant differences were found between the two groups for intraoperative blood loss, VAS scores for
back and leg pain, OD], CK, CRP, intervertebral disc height, fusion rates, postoperative success rates,
or postoperative complications. Conclusion: MIS-TLIF has a shorter surgical time compared to ULIF,
but ULIF results in less tissue damage, shorter hospital stays, and greater advantages in short-term
recovery of lumbar and leg function.
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FEHEE SR AR R 2N BRI 2 —[1]. PR IR ORI B, ST ARG
TTIIEARUE2], PR BEHEREIR] Rl A ARG T2 N 2 SRS, FTA R KHER . IR R 3R
RO SR PN I 5 » 7 R0 o R BT o TR i 5 AR i B S, M il A IR SRR, G5 K,
PR3] BEE LRI SR PR A e, ] 22 A FLIEEHEAE ] Bt 5 AR (MIS-TLIF)ZE IR PR L) 2
Hl FFEAS T RAFAIIRIRECR[4], (EAR b i T 52 3 S N S8R I R VR B A T AR R, 2 5
IS ARG, BN R3], HMIXUETE AL BEHEME IR S AR(ULIF) [5], ZIEERMER
— AT AR AR T T i, AR T S0 18 N TAR @ TE A TAH AL R IE , BA SR gE R
IRIEVERE ARSI B0/ ARIGIREREMA[6]. HT 0k, AHTH 7T LA ULIF 5 MIS-
TLIF PRI O B S P AAE (IR PRI RCR, DA RYA T IS P s S it 2 AR 3

2. #IRE
2.1. IANRESHIBRRE

IWNFRE: 1) FPEIEMEE S A2 WibnitE: 2) SRAT ULIF 5 MIS-TLIF ¥697; 3) BEALA IR, #)
ffEs PP 7 B [ T A A

HEBRARAE: 1) &ML ; 2) SRR ERE, TiERE A 3) MNEIRE. &b Ut
WA
2.2. MEiEkR

FH P 44 F 90 35 B S SR R TOkE, JREEAT SCRR PR VAl o NN SCER IS A BERE: SCIREFIE(TEE + R
FKEM) R wE EX. FEAR. TS, VIR RIAZS R

ghifRtebs: 1) FAREIE; 2) Rpkifi; 3) REMAER KL 4) FARTTBMEMBIFRE; 5) iGN
Falk; 6) IMiE C N ;5 7) Bridewell #E[RIFRA 2 8) FEJE VAS 1F4); 9) BRI VAS #7435 10) Oswestry
DhaebsrGa s 11) REMRREZE; 12) REHRE.

2.3. WERME

i FHSEALR % PubMed. Medline ot (B4 40 B2 25 SCARACHE 2 (CBM) v B 11 (CNKI)y 737 e
(WANFANG). 4% %53 (VIP) 2010 4£ 1 A % 2023 4 12 A K EHI, ULIF 5 MIS-TLIF 577 B HEE Bk 42
KETT LA IR AR X EOT AT, JFE IR SRR S5 30 R RAE M OSSR S, 30K 2R O B 1l 1]
A “unilateral biportal endoscopic lumbar interbody fusion. ULIF. UBE-TLIF. Unilateral lumbar interbody
fusion. MIS-TLIF. minimally invasive transforaminal lumbar interbody fusion. lumbar spinal stenosis. devel-
opmental lumbar spinal stenosis. LSS. DLSS” . HiCAEZ BN « Bl 0UEE N B eI 2 LA
H MR PROARRE . EMERE SR .

2.4. GiitFERE*E
i RevMan 5.4 AR50 AT 0, 00 A8 vk R AR X XU FE (relative risk, RAR)FH 95% &
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{5 X 17](95% confidence interval, 95% CI)iEAT 737, %2R &1 50K H ~F- 34 % (mean difference, MD) Al 95%
ClHT /M. R 2 A5 X g N B AT R MRG58 (P < 0.1), SRt R/NE 12 P, #5712 < 50%,
SR FH ] 58 RN RS o3 iy, 45 MR T BEALRLCSAS B o3 b o M & L IR R VRO, RVEIEAT Meta 3BT,
WEATHIRTE 2 M. P <0.05 AR BA G2 Lo
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ARAEAS R SR, W00 1% 45 F P SOOCTHRAT 172 s 9S00k o 205 G AR v - HEBR R 1 A ot B pPAt
IR E AT ERIOSCHR 9 s, 48 1R [OTATIETEWE FE AN 8 Fi[7] [8] [10]-[15]mIBiERT 7L M, ULIF
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Figure 1. Flow chart of literature screening
B 1 CEkiFE Rz E

Table 1. Quality score of included literatures (points)

1 MAEKEEFT(57)

APNGIE prirke o CI=A 184 M5y

FLALE[7] 4 1 2 7
W8] 4 2 2 8

HH RO 4 2 2 8
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TFEH[10] 4 2 2
TTEA[11] 4 2
K2H[12] 4 1 2 7
FRAE[13] 4 2 2 8
Asrafi Rizki [13] 4 2 2 8
Xin [14] 4 2 2 8
Table 2. Basic characteristics of included literature
' 2. ANSTEREARHHE
(@)
PEI (51 %)
= REAEA BTt EP
ULIF 4 MIS-TLIF 4
FLILE[T7] 202 4 [ ] Jogi s 35 (13/22) 40 (18/22)
W8] 2023 4 [a] itk il 30 (12/18) 35 (20/15)
EB BR[O 2023 4E EU s Hh 24 (10/14) 22 (10/12)
F3H[10] 2022 4F AURE H 23 (10/13) 28 (8/20)
YLI[11] 2022 4E I i 4 H 25 (9 /16) 25 (8 /17)
KEFE[12] 2023 4E [ i 62 (34/28) 58 (29/29)
FERAE[13] 2022 4F I i e H 27 (9/18) 33 (15/18)
Asrafi Rizki [13] 2021 4 [ B Bl B Jé P . 72 (26/46) 73 (28/45)
Xin [14] 2023 4E I i e i 25 (9/16) 24 (8/16)
(b)
LR () 7 T () .
(= LY SE it
ULIF 41 MIS-TLIF 41 ULIF 41 MIS-TLIF 41
FLILE7] 39~70 41~73 147+25 150+3.4 1) 2) 4) 8) 9) 10) 12)
¥ B8] 493+35 50.9+3.6 6 6 1) 10) 11) 12)
HIRR[9] 62.14 +12.32 62.58 + 12.42 12 12 1) 6) 7) 8) 9) 10) 11) 12)
FHi[10] 64.30 + 7.37 61.25 + 9.53 >12 >12 D?2) 3)18 2)2)7 )8)9)
TLEA[11] 63.28 + 8.51 59.68 + 10.38 3 3 1) 3) 5) 6) 10) 12)
KEFE[12] 52.1+12.2 51.3+11.4 24.92 +5.07 25.50 ¥ 4.81 1) 2) 3) 4) 8) 9) 10) 12)
fAPE[13] 50.4+11.4 53.4+135 13.3+1.0 13.4+1.2 1) 2) 4) 8) 9) 10) 12)
Asrafi Rizki [13] 52.3+6.13 55.1+5.12 12 12 8) 9) 10)
Xin [14] 52.36 + 10.69 56.38+10.53  14.04+151  14.79+159 1) 2) 6) 10) 11) 12)

e 1) FARFFEN (] 2) FARPRIILE; 3) FAFEEERMERKEG 4) FARATBARBIARGHEESEZ; 5) Ml
Fpe; 6) MiF C I EH; 7) Bridewell HEF@&4; 8) ARRIAGMEE VAS ¥ 9) ARETAJEIIE VAS 155
10) ARHIAJG Oswestry DIREREISIEEG 11) AJELR % 12) RJaIFAE
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3.2. Meta SHTER

3.2.1. FARE

HH 8 R SRR S T TR AIEE [7]-[13] [15], AW FiiRiGE 516 4 B . i s KIT5T
[AAAAERCR R ME(P < 0.00001, 12 = 98%), HUAUCK FI BN AN A AT 23 BT o AR HLAUS 25 SR BOR,
ULIF ZHR)FARKFLENS [ B 28 MIS-TLIF i [aI S, W22 7 B it 2 & L (MD = 9.28, 95% ClI:
8.89~11.67, P < 0.00001). ZMHr4h BiE W I 2.

ULIF MIS-TLIF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
{EBF#2022 2743 88.2 27 181.8 58.7 33 0.4%  92.50[53.67, 131.33] —_—
FiH2023 268.48 67.43 23 151.39 32.1 28 0.6% 117.09 [87.08, 147.10] —_
Xin Song2023 158 25.03 25 145.67 24.82 24 2.9% 12.33 [-1.63, 26.29] f
KREER2023 199.2 37.2 62 143.4 37.8 58 3.2% 55.80 [42.37, 69.23] -
FLAE?2022 173.7 20.6 35 158.8 14.2 40 8.7% 14.90 [6.78, 23.02] =
ERIR2023 128.8 10.1 24 156.39 16.72 22 8.8% -27.59 [-35.66, -19.52] -
ST#2022 178 11.63 25 128.8 10.1 25 15.7% 49.20 [43.16, 55.24] -
1#HEE2023 119.4 6.3 30 120.3 6.4 35 59.7% -0.90 [-3.99, 2.19] | |
Total (95% CI) 251 265 100.0% 9.28 [6.89, 11.67] |
Heterogeneity: Chi? = 404.96, df = 7 (P < 0.00001); I> = 98%

—200 -100 0 100 200

Test for overall effect: Z = 7.60 (P < 0.00001) ULIF MIS-TLIF

Figure 2. Forest plot comparing operation time between two groups of patients
[ 2. FLHEEFARME LB AR E

3.2.2. Rp&mE

A 5 STk A TR T L EBE[7] [10] [12] [13] [15], AKHFF I 355 4 . H TS
() 57 5 M 95K (P < 0.00001, 12 = 96%), K FH BN AR L BEAT /007 5 R o, PALEAR A if &5 T 1
ER LG R L (MD = —5.98, 95% CI: —13.91~1.94, P = 0.14). /> Hr&s Byt L 3.

ULIF MIS-TLIF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
{EX#£2022 261.1 207.7 27 331.8 247.1 33 0.5% -70.70 [-185.79, 44.39] e R
FiH2023 268.48 67.43 23 151.39 32.1 28 7.0% 117.09 [87.08, 147.10] I
KE52023 111.13 46.06 62 137.59 35.46 58 29.2% -26.46[-41.11,-11.81] -
FLAE2022 173.5 30.9 35 205.8 31.8 40 31.1% -32.30[-46.51, -18.09] -
Xin Song2023 158 25.03 25 145.67 24.82 24 32.2% 12.33 [-1.63, 26.29] -
Total (95% CI) 172 183 100.0% -5.98 [-13.91, 1.94] L
ity: Chi* = = ;12 = 96% + + + +

e 2 4 1 2000 = % E R R T

. . . ULIF MIS-TLIF

Figure 3. Forest plot comparing intraoperative blood loss between two groups
[E 3. FEEE AR KIE LRI FRIKE

3.2.3. RIFERXH

A 3 ORI 7RSS AERRE[10]-[12], AT 221 48 F . B SR R PERUREP =
0.84,12=0%), [FIuRH ] 58 BN AR B HEAT 43 AT . G5 SRR, AR 5T g NI ULIF 2H 385 IR S5 43 B
REH BT MIS-TLIF A3, JEHMAERBEERIE LMD = -1.00, 95% CI: -1.53~—0.47, P =
0.0002). ZrHrah Ry 4.

ULIF MIS-TLIF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
ST#2022 5.36 1.35 25 6.24 1.27 25 53.4% -0.88[-1.61, -0.15]
REE2023 7.73 2.39 62 8.95 2.58 58 35.4% -1.22[-2.11,-0.33] kL
FH2023 5.74 3.51 23 6.64 1.83 28 11.2% -0.90 [-2.49, 0.69]
Total (95% CI) 110 111 100.0% -1.00 [-1.53, -0.47] ¢

Heterogeneity: Chi? = 0.35, df = 2 (P = 0.84); I = 0% + t 1 } +
Test for overall effect: Z = 3.70 (P = 0.0002) ULIF MIS-TLIF

Figure 4. Forest plot comparing postoperative hospital stay between two groups
4. MEBERGERRE LR FIAE
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3.2.4. REiFARFHEEBR=E
I 3 FOSCHR[7] [12] [13]4 s 7 ARHTAE AR = B s, s 255 44 . BT SRPERCR(P <
0.00001, 12=92%), Kt RAHBENLS AR b . 45 R B, AR N B HHE, ARAT ULIF 4

FRIHE ] B v S T MIS-TLIF 41, HH 2= 5 BA %t

PYAETS
Y

SL(MD =-0.44, 95% CI: —0.77~-0.12, P = 0.007)..

ST RVE W 50 FAAh, 2 0@ SCHR7] [12]4 s 7RSS 1N H BIMERIBRm R, JEgh N 195 4 8% . B FilA]
FE B ERAK(P < 0.00001, 12 = 0%), KA [l 58 RN AL 0o 25 R, PR RS 1A H HE R B =
FE TR % 5 (MD = 0.01, 95% CI: —0.28~0.29, P = 0.97). Zr#r&s i 5. [FI, A 3 FiSCHk[7] [12]
[L314R 5 T AR UK U5 B BROAE [ SR = B, T s 255 44 838 . W F01a) i R IR (P = 0.66, 12 = 0%), K FH [l 2
RS 3T o 45 ST, AL A A IR 1 T (%) HEE ) iR 71 TG ¥ 3 72 7 (MDD = —0.03, 95% CIl: —0.29~0.24,

P=

0.84). g VeI 5.

3.2.5. MAAEABEE(CK)
I 2 R SCHR[L0] [114R55 1 R AT CK B, i 101 4 5 . W FUI 57 BMEECR (P = 0.1, 12 = 64%),

ULIF MIS-TLIF Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
4.1.1 ReiitEpR=E
FLAE2022 8.97 1.26 35 8.72 1.02 40 10.2% 0.25[-0.27,0.77] I~
KRE%2023 9.12 1.39 62 9.33 1.56 58 9.9% -0.21[-0.74, 0.32] T
{RIFE2022 7.991 1.27 27 9.87 1.31 33 6.5% -1.88[-2.53,-1.22] -
Subtotal (95% CI) 124 131 26.6% -0.44[-0.77,-0.12] 0
Heterogeneity: Chi? = 25.93, df = 2 (P < 0.00001); I> = 92%
Test for overall effect: Z = 2.67 (P = 0.007)
4.1.2 RE1TB#EREE
FLAE2022 10.32 0.76 35 10.29 0.77 40 23.2% 0.03 [-0.32, 0.38] L
KZ52023 11.95 1.44 62 12 1.44 58 10.5% -0.05[-0.57,0.47] T
Subtotal (95% CI) 97 98 33.7% 0.01 [-0.28, 0.29] 4
Heterogeneity: Chi? = 0.06, df = 1 (P = 0.80); I> = 0%
Test for overall effect: Z = 0.03 (P = 0.97)
4.1.3 RREEHEEREE
FLAE?2022 10.11 0.74 35 10.04 0.82 40 22.4% 0.07 [-0.28, 0.42] d
KZ52023 10.69 1.33 62 10.79 1.39 58 11.7% -0.10[-0.59, 0.39] T
{WE2022 11.28 1.54 27 11.55 1.18 33 5.6% -0.27 [-0.98, 0.44] -T
Subtotal (95% CI) 124 131 39.7% -0.03 [-0.29, 0.24] [
Heterogeneity: Chi® = 0.83, df = 2 (P = 0.66); I> = 0%
Test for overall effect: Z = 0.21 (P = 0.84)
Total (95% CI) 345 360 100.0% -0.13[-0.29, 0.04] [
Heterogeneity: Chi® = 31.79, df = 7 (P < 0.0001); I> = 78% —io _:5 ) 5 1:0
Test for overall effect: Z = 1.49 (P = 0.14) ULIF MIS=TLIF
Test for subgroup differences: Chi* = 4.97, df = 2 (P = 0.08), I = 59.8%

Figure 5. Forest plot of intervertebral space height comparison between two groups of patients

+ Asy—d -1:
[E 5. PLEE EMEE) B S B LA R AR K E
ULIF MIS-TLIF Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
5.1.1 REICK
F2023 107.78 74.2 23 79.64 35.33 28 0.3% 28.14 [-4.89, 61.17]
ST#A2022 29 3.7 25 29 2.22 25 98.8% 0.00 [-1.69, 1.69]
Subtotal (95% CI) 48 53 99.1% 0.07 [-1.62, 1.76]
Heterogeneity: Chi? = 2.78, df = 1 (P = 0.10); I = 64%
Test for overall effect: Z = 0.09 (P = 0.93)
5.1.2 REF1XRCK
FHH2023 972.26 632.13 23 421.82 262.15 28 0.0% 550.44 [274.46, 826.42]
ST#§2022 270 36.3 25 301 25.19 25 0.9% -31.00[-48.32, -13.68] =
Subtotal (95% CI) 48 53 0.9% -28.72 [-46.00, -11.43] []
Heterogeneity: Chi? = 16.98, df = 1 (P < 0.0001); I = 94%
Test for overall effect: Z = 3.26 (P = 0.001)
Total (95% CI) 96 106 100.0% -0.20 [-1.88, 1.48]
Heterogeneity: Chi? = 30.32, df = 3 (P < 0.00001); 1> = 90% [ — } J
Test for overall effect: Z = 0.23 (P = 0.82) 1000 500 ULIFOMIS—TLIF >00 1000
Test for subgroup differences: Chi? = 10.56, df = 1 (P = 0.001), I = 90.5%

Figure 6. Forest plot comparing serum creatine kinase between two groups of patients
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KABENLSNAE AL 30T . S5 R EIR, BALEE RAT CK /KPR 3 2 %(MD =0.07, 95% Cl: —1.62~1.76, P
=0.93). 534k, 25 SCHR[10] [11]AN 7 RJGEE 1 RH) CK 24, hisdias 101 4 &8 . T =t BoR P
< 0.0001, 1% = 94%), tRHBENLBAE /34, 25 R BIR, AW T g NI S RS 55— RAH ELER
ULIF 4 CK K- F REALT MIS-TLIF 4, JFHZ R HEA S0 2 L (MD = -28.72,95% Cl: —46.00~-11.43,
P =0.001). 7r#rah it LK 6.

3.2.6. ;& C RELER(CRP)

H 4 R SCHR[9]-[11] [15]4R 75 T AR AT CRP %44, iins 196 % B . W 5C A 7 M AR (P = 0.57, 12 =
0%), DRIHR [ 8 RO HEAT 73 B &5 R, AR RHT CRP ZK-F 6 2 % % 7 (MD = 0.14, 95%
Cl: —0.07~0.35,P =0.18). %4b, 3 5 CHR[O]-[L1]40W N T ARJG 56 1 KI CRP #idl, 3t 147 34 Tt
Fla] e B MEECK (P < 0.00001, 12 = 92%), KA BENLEN A 4. 4R BoR, WAIREEE 1 K1 CRP K
IR % 5 (MD = -0.38, 95% Cl: —1.40~2.64, P = 0.47). V£ ILKE 7.

ULIF MIS-TLIF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
6.1.1 REICRP
Xin Song2023 1.08 0.51 25 091 0.22 24  88.3% 0.17 [-0.05, 0.39]
FH2023 1.24 1.17 23 229 438 28 1.5% -1.05[-2.74, 0.64] T
ST#i2022 4.84 1.98 25 477 1.97 25 3.5% 0.07 [-1.02, 1.16] T
EEIR2023 6.53 2.19 24 6.49 2.12 22 2.7% 0.04 [-1.21, 1.29] T
Subtotal (95% CI) 97 99 96.0% 0.14 [-0.07, 0.35]

Heterogeneity: Chi? = 2.01, df = 3 (P = 0.57); I> = 0%
Test for overall effect: Z = 1.35 (P = 0.18)

6.1.2 RIF8E1XCRP

FH2023 19.68 17.9 23 15.06 13.26 28  0.1% 4.62 [-4.19, 13.43]

ST#12022 1528 2.34 25 182 1.9 25  3.0% -2.92[-4.10, -1.74] —_

BEIR2023 19.71 3.51 24 1245 3.69 22 1.0%  7.26[5.17,9.35] _
Subtotal (95% CI) 72 75  4.0% -0.38 [-1.40, 0.64] S

Heterogeneity: Chi? = 70.54, df = 2 (P < 0.00001); I> = 97%
Test for overall effect: Z = 0.73 (P = 0.47)

Total (95% CI) 169 174 100.0% 0.12 [-0.08, 0.33]
Heterogeneity: Chi? = 73.52, df = 6 (P < 0.00001); I> = 92%

Test for overall effect: Z = 1.17 (P = 0.24)

Test for subgroup differences: Chi? = 0.96, df = 1 (P = 0.33), I> = 0%

-0 5 0 5 10
Favours [experimental] Favours [control]

Figure 7. Forest plot comparing serum C-reactive protein between two groups of patients
7. MEAEENE C R NERLLERNHFKE

3.2.7. HERAGE

A 2 FSCHR[9] [10]RH 1 Bridewell HE[R] @& 4r ZOR VPG AR JEHERIFE &%, LN 97 8% . o
FE 1) 7 B PEALIR(P = 0.83, 12=0%),  PRIHR ] 2 SO AEARL 0#r o 25 SR o, PR ARG HEI A & %0
i 7% 5%(RR = 0.95, 95% CI: 0.78~1.16, P = 0.63). £ .4 8.

ULIF MIS-TLIF Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Fi2023 20 23 26 28 60.0% 0.94 [0.78, 1.13]
FEIR2023 16 24 15 22 40.0% 0.98 [0.65, 1.46]
Total (95% CI) 47 50 100.0% 0.95 [0.78, 1.16]
Total events 36 41

Heterogeneity: Chi? = 0.05, df = 1 (P = 0.83); I> = 0% t 1 } t

, ,
_ 01 02 05 1 2 5 10
Test for overall effect: Z = 0.48 (P = 0.63) Favours [experimental] Favours [control]

Figure 8. Forest plot of interbody fusion rate comparison between two groups
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3.2.8. JEJE VAS 5
LG 6 5 SCHR[7] [9] [10] [12]-[14]148 N T RETIESE VAS W0 %k, 855 501 4 8. B a5t
BAR(P = 0.59, 12= 0%), KR B @ 8 b . 45 R Bon, P E RTTRER VAS W0 LEE %
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F(MD = 0.09, 95% CI: —0.09~0.26, P = 0.33). 74h, 2 %iﬁﬂi[ﬂ [12]#f55 TARJE 28 14 H IR VAS 3F
g%, F£195 4 . WEFCIE SR PERMR(P = 0.48, 12=0%), KA 2 RN R0, 45 R SR, WA
RIGH 1A BB VAS $£2 T & % 2 5(MD = —0.04, 95% Cl: —0.19~0.11, P = 0.61). X T RJ5% 34
H IR VAS P45, 3% 4 5% SCHR[9] [10] [13] [14]48 N 306 44 &4 . HI T-HF i8] = B BCR (P = 0.03, 12 =
83%), “'H%MMUW%MME Z5REIR, ULIF HAJGE 3 AN HINEYE VAS Wi 22K T MIS-TLIF
4, HA G555 (MD = ~0.24, 95% Cl: ~0.46~-0.02, P = 0.04). i 4 53 CHR[9] [10] [13] [14]4R 55
Tﬂi}ésﬁ 6 /™A BB VAS P4y, 3k 306 4B . AT R i MEERAR(P = 0.43, 12 = 0%), R HH [ & 2
RIS 5 IR BN, A BEE ARG 6 M H MR VAS W i3 % 5 (MD = 0.08, 95% Cl: —0.12~0.28,
P=0.44). )i, —ILA 6 k% SCHR[7] [9] [10] [12]-[14]140 N T KR BE VT ISR VAS W45, A RF 73k

501 44 H . WFFTIE) SR PE R (P = 0.98, 12 = 0%), K H [ & BN AL b 45 SR R, Wﬂlu\%ﬂzwﬁ
Vi HI SR VAS 143 76 8 3% 2 5% (MD = 0.02, 95% CI: —0.08~0.13, P = 0.67). L/ 9.

ULIF MIS-TLIF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
8.1.1 RAIIEABVASITH
Asrafi Rizki2021 5.7 0 76 5.4 0 73 Not estimable
EEiRk2023 6.98 1.13 24 6.92 1.24 22 1.0% 0.06 [-0.63, 0.75] —
{EI¥2022 6.3 1.3 27 6.4 1.2 33 1.2% -0.10 [-0.74, 0.54] R E—
FiH2023 6.13 0.76 23 5.86 0.76 28 2.7% 0.27 [-0.15, 0.69] o
KRZR2023 6.11 0.81 62 6.19 0.87 58 5.3% -0.08[-0.38, 0.22] —T
FLAE2022 6.2 0.6 35 6 0.7 40 5.5% 0.20 [-0.09, 0.49] T
Subtotal (95% ClI) 247 254 15.7%  0.09 [-0.09, 0.26] <
Heterogeneity: Chi? = 2.81, df = 4 (P = 0.59); I = 0%
Test for overall effect: Z = 0.97 (P = 0.33)
8.1.2 REHE1TMA
FLAE2022 2.9 0.5 35 3 05 40 9.3% -0.10 [-0.33, 0.13] — T
KZ52023 2.63 0.58 62 2.62 0.56 58 11.5% 0.01 [-0.19, 0.21] -
Subtotal (95% ClI) 97 98 20.8% -0.04[-0.19, 0.11] <o
Heterogeneity: Chi? = 0.50, df = 1 (P = 0.48); I> = 0%
Test for overall effect: Z=0.51 (P = 0.61)
8.1.3 RE#E31MA
Asrafi Rizki2021 1.9 0 76 2.4 0 73 Not estimable
{RIB¥2022 46 0.9 27 52 09 33 2.3% -0.60 [-1.06, -0.14]
RiiR2023 3.24 0.72 24 3.88 0.74 22 2.7% -0.64[-1.06, -0.22]
FiH2023 2.09 0.6 23 1.93 0.54 28 4.8% 0.16 [-0.16, 0.48] T
Subtotal (95% CI) 150 156 9.7% -0.24 [-0.46, -0.02] ‘
Heterogeneity: Chi? = 11.96, df = 2 (P = 0.003); I* = 83%
Test for overall effect: Z = 2.11 (P = 0.04)
8.1.4 Ri#H61A
Asrafi Rizki2021 1.7 0 76 1.6 0 73 Not estimable
{RX¥E2022 26 0.8 27 2.7 09 33 2.6% -0.10[-0.53, 0.33] e m—
BRiiR2023 2.12 0.78 24 2.15 0.63 22 2.9% -0.03[-0.44, 0.38] I E—
FiH2023 1.52 0.51 23 1.32 0.48 28 6.4% 0.20 [-0.07, 0.47] T
Subtotal (95% Cl) 150 156 11.8%  0.08 [-0.12, 0.28] <<
Heterogeneity: Chi? = 1.69, df = 2 (P = 0.43); I> = 0%
Test for overall effect: Z = 0.77 (P = 0.44)
8.1.5 KREEIH
Asrafi Rizki2021 0.8 0 76 0.9 0 73 Not estimable
{RXU¥2022 1.2 0.7 27 13 1 33 2.6% -0.10[-0.53, 0.33] e
FiH2023 0.91 0.67 23 0.86 0.59 28 3.9% 0.05 [-0.30, 0.40] .
BHiRk2023 1.96 0.57 24 1.92 0.48 22 5.2% 0.04 [-0.26, 0.34] I
FLAE2022 1.3 0.5 35 1.3 0.5 40 9.3% 0.00 [-0.23, 0.23] o
REZ52023 0.92 0.42 62 0.88 0.42 58 21.1% 0.04 [-0.11, 0.19] e
Subtotal (95% CI) 247 254 42.0% 0.02 [-0.08, 0.13]
Heterogeneity: Chi? = 0.44, df = 4 (P = 0.98); I> = 0%
Test for overall effect: Z = 0.43 (P = 0.67)
Total (95% CI) 891 918 100.0%  0.00 [-0.07, 0.07]
Heterogeneity: Chi? = 23.81, df = 17 (P = 0.12); I* = 29% _51 _05 S 055 '1
Test for overall effect: Z = 0.04 (P = 0.97) : ULIF MIS—TLIF

Test for subgroup differences: Chi* = 6.42, df = 4 (P = 0.17), I = 37.7%

Figure 9. Forest plot comparing VAS scores of low back pain between two groups
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3.2.9. B&E VAS S
A5 6 R SCHR[7] [9] [10] [12]-[14140N T AR RTRESE VAS W0 %dl, 3k 501 44 858 . T F01R) i M ek
(P =022, P =31%), RHEEEMEI . S5RER, HAEE R VAS P9 LR EZH5MD =
—0.12, 95% CI: —0.32~0.07, P = 0.21). 574b, 2 RSCHR[7] [L2]9 N T ARJE 28 1 /N H MRS VAS 114, 195
B . WEFTE R MR (P = 0.15, 12 =53%), RHIBENIRN AR 3t 45 R E7R, WABREARESR 1A
IR VAS 3406 553 2 5:(MD = —0.06, 95% CI: -0.23~0.11, P = 0.50). X T AJ5 455 3 N HIBE VAS 1
5, 4 FOCHR[9] [10] [13] [14]49N T 306 44 i . WFFT[a) s MR R (P = 0.01, 12=76%), KA BEHLAR A A
IbTe GEREIR, WALEFEARESE 3N H RIS VAS ¥4 JE 8 % % 5 (MD = —0.21, 95% Cl: —0.42~0.00, P =
0.06). [FIFf, 4 FCHR[9] [10] [13] [14]14R%5 T ARJGEE 6 AN H MR VAS vF4), i 306 4 B . BFFLiE &+
JMERECR(P = 0.08, 12 = 60%), RHAIBEHLNA AL 5T . 2558w, Wﬂlw%@kF 6 /™ H BRI VAS P9y
T % 7 5(MD = —0.05, 95% CI: —0.24~0.14, P = 0.61). /5, 6 %m}tm [9] [10] [12]-[14]9N T R IkBE I
AR VAS 1F7r, 3L 501 44 8 . BEFCIRI R B ERIR(P = 0.77, 12 = 0%), KA E R B 45 R &
TN, PR E ARIRBEVT AR VAS PF4C 538 £ 5+ (MD = -0.02, 95% Cl: —0.13~0.10, P = 0.78). LA 10,

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
9.1.1 REIEEEVASITS
FLALE2022 6 0.7 35 6.3 0.7 40 5.4% -0.30[-0.62, 0.02]
KEFR2023 5.66 1.07 62 5.9 0.89 58 4.4% -0.24[-0.59, 0.11] T
F3H2023 4.91 0.85 23 4.57 0.79 28 2.6% 0.34 [-0.11, 0.79] T
SEiR2023 6.85 1.12 24 6.88 1.17 22 1.2% -0.03 [-0.69, 0.63] T
{7I¥2022 5.8 1.6 27 5.8 1.5 33 0.9% 0.00 [-0.79, 0.79] e
Asrafi Rizki2021 4.6 0 76 4.5 0 73 Not estimable
Subtotal (95% CI) 247 254 14.4% -0.12[-0.32,0.07] &

Heterogeneity: Chi? = 5.78, df = 4 (P = 0.22); I> = 31%
Test for overall effect: Z = 1.27 (P = 0.21)

9.1.2 REHE1TA

£2%2023 232 0.59 62 2.48 0.63 58 11.3% -0.16[-0.38, 0.06] —
FLAE2022 33 05 35 32 07 40 7.2% 0.10[-0.17,0.37] —+—
Subtotal (95% CI) 97 98 18.5% -0.06 [-0.23,0.11] <&

Heterogeneity: Chi? = 2.12, df = 1 (P = 0.15); I> = 53%
Test for overall effect: Z = 0.67 (P = 0.50)

9.1.3 REHE3TA

F2023 2.3 0.47 23 2.29 0.46 28 8.2% 0.01 [-0.25, 0.27] -
HEIR2023 3.12 0.79 24 3.75 0.86 22 2.4% -0.63[-1.11, -0.15] s —
f5EX*£2022 3.3 1.2 27 4 11 33 1.6% -0.70[-1.29, -0.11]

Asrafi Rizki2021 3.7 0 76 3.6 0 73 Not estimable

Subtotal (95% CI) 150 156 12.1% -0.21[-0.42, 0.00] @

Heterogeneity: Chi? = 8.45, df = 2 (P = 0.01); I> = 76%
Test for overall effect: Z = 1.91 (P = 0.06)

9.1.4 RiF%E61A

Fi#2023 139 0.5 23 164 056 28  6.4% -0.25[-0.54,0.04] —
EEiIR2023 2.06 0.62 24 2.11 0.59 22  4.4% -0.05[-0.40, 0.30] — T
1RIE2022 23 08 27 2 07 33 3.6%  0.30[-0.08, 0.68] —
Asrafi Rizki2021 2.1 0 76 1.8 0 73 Not estimable

Subtotal (95% CI) 150 156 14.4% -0.05[-0.24,0.14] <o

Heterogeneity: Chi? = 4.99, df = 2 (P = 0.08); I> = 60%
Test for overall effect: Z = 0.50 (P = 0.61)

9.1.5 KRBEH

KEF2023 0.87 0.53 62 0.79 0.52 58 15.3%  0.08[-0.11, 0.27] T
FLALE2022 1.5 0.5 35 1.6 0.5 40 10.5% -0.10[-0.33,0.13] —
EEIR2023 1.75 0.51 24 1.82 0.55 22 5.7% -0.07 [-0.38, 0.24] T
FIH2023 0.74 0.54 23 0.82 0.61 28 5.4% -0.08 [-0.40, 0.24] i
{7I¥2022 1.2 0.8 27 1.2 0.7 33 3.6% 0.00 [-0.38, 0.38] R —
Asrafi Rizki2021 0.7 0 0 0.8 0 0 Not estimable

Subtotal (95% CI) 171 181 40.5% -0.02[-0.13, 0.10] L 3

Heterogeneity: Chi? = 1.81, df = 4 (P = 0.77); I> = 0%
Test for overall effect: Z = 0.28 (P = 0.78)

Total (95% CI) 815 845 100.0% -0.07 [-0.14, 0.01]
Heterogeneity: Chi? = 25.95, df = 17 (P = 0.08); I* = 34%

Test for overall effect: Z = 1.80 (P = 0.07)

Test for subgroup differences: Chi? = 2.80, df = 4 (P = 0.59), I> = 0%

ol e

N

) )
t t
-2 -1
Favours [experimental] Favours [control]

Figure 10. Forest plot comparing leg pain VAS scores between two groups of patients
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3.2.10. Oswestry ThREERSEH(ODI)
A 9 B SCHR[7]-[15]40 N T AR RT ODI #3576 665 42 538 . BF 98 1A] 55 ME 8K (P = 0.02, 12 = 59%),

ULIF MIS-TLIF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
10.2.1 RFIODHE¥
Asrafi Rizki2021 60 0 76 62 0 73 Not estimable
Xin Song2023 65.12 7.81 25 65.17 5.65 24 0.7% -0.05 [-3.86, 3.76]
FiH2023 58.29 3.8 23 58.69 4.25 28 2.0% -0.40[-2.61, 1.81] s —
{IE2022 58 4.4 27 63.1 7.1 33 1.1% -5.10 [-8.04, -2.16]
FLAE2022 65.6 6.4 35 64.5 3.1 40 1.8% 1.10 [-1.23, 3.43] T
KZ52023 69.93 9.47 62 67.12 5.49 58 1.3% 2.81[0.06, 5.56] —
WRR2023 59.4 11.3 30 57.9 10.5 35 0.3% 1.50 [-3.83, 6.83]
5132022 43.84 4.37 25 44.2 451 25 1.6% -0.36[-2.82, 2.10] —— —
BEIR2023 37.61 6.45 24 37.54 6.33 22 0.7% 0.07 [-3.63, 3.77]
Subtotal (95% CI) 327 338 9.4% -0.11[-1.12,0.90] ‘
Heterogeneity: Chi? = 16.93, df = 7 (P = 0.02); I> = 59%
Test for overall effect: Z = 0.20 (P = 0.84)
10.2.2 REE 1A
F3H2023 31.57 4.1 23 32.87 3.83 28 2.0% -1.30[-3.50, 0.90] e
51352022 16.64 1.89 25 16.76 2.09 25 7.9% -0.12[-1.22,0.98] .
Subtotal (95% CI) 48 53 9.9% -0.36[-1.35,0.63] <@
Heterogeneity: Chi? = 0.89, df = 1 (P = 0.35); I = 0%
Test for overall effect: Z = 0.71 (P = 0.48)
10.2.3 REHE11MA
FiH2023 58.29 3.8 23 58.69 4.25 28 2.0% -0.40[-2.61, 1.81] s —
KEZF2023 38.45 5.62 62 44.47 5.73 58 2.3% -6.02[-8.05,-3.99] ————
17HER2023 38.4 10.2 30 42.1 9.9 35 0.4% -3.70[-8.61, 1.21]
JI%A2022 11.76 1.39 25 11.88 1.86 25 11.6% -0.12 [-1.03, 0.79] T
Subtotal (95% CI) 140 146 16.3% -1.08 [-1.85, -0.32] <>
Heterogeneity: Chi® = 28.42, df = 3 (P < 0.00001); I> = 89%
Test for overall effect: Z = 2.77 (P = 0.006)
10.2.4 RIEE31MAH
Asrafi Rizki2021 12 0 76 16 0 73 Not estimable
Xin Song2023 22.32 6.29 25 24.33 5.49 24 0.9% -2.01[-5.31, 1.29] S — E—
FiH2023 25.52 2.69 23 26.39 2.41 28 4.8% -0.87[-2.29, 0.55] e
{EIE2022 49.6 4.9 27 502 7.2 33 1.0% -0.60[-3.67, 2.47] . E—
1ER2023 23.5 6.5 30 26.3 6 35 1.0% -2.80[-5.86, 0.26] — T
HEIR2023 2496 6.11 24 30.14 5.98 22 0.8% -5.18[-8.68, -1.68]
Subtotal (95% CI) 205 215 8.5% -1.59 [-2.65, -0.52] -
Heterogeneity: Chi® = 6.11, df = 4 (P = 0.19); I = 34%
Test for overall effect: Z = 2.93 (P = 0.003)
10.2.5 RE%E61TAH
Asrafi Rizki2021 8 0 76 12 0 73 Not estimable
FiH2023 19.13 2.68 23  19.7 2.66 28 4.4% -0.57 [-2.04, 0.90] 1
{IE2022 33.4 4.7 27 314 46 33 1.7% 2.00[-0.37, 4.37] T
HEiR2023 14.69 6.11 24 15.54 4.57 22 1.0% -0.85[-3.95, 2.25] ——
Subtotal (95% CI) 150 156 7.1% 0.01 [-1.15, 1.17] -
Heterogeneity: Chi’ = 3.60, df = 2 (P = 0.16); I> = 45%
Test for overall effect: Z = 0.01 (P = 0.99)
10.2.6 K RBEIH
Asrafi Rizki2021 6 0 76 8 0 73 Not estimable
Xin Song2023 13.36 4.23 25 15.5 4.5 24 1.6% -2.14[-4.59, 0.31] I —
FiH2023 13.57 2.31 23 13.82 1.65 28 7.6% -0.25[-1.37,0.87] e
{EIE2022 249 33 24 256 3.4 22 2.6% -0.70[-2.64, 1.24] I
FLALE2022 20.7 2.4 35 214 29 40 6.7% -0.70[-1.90, 0.50] -/
KRZ52023 26.37 5.77 62 27.39 5.56 58 2.3% -1.02[-3.05, 1.01] E——
%RE2023 18.7 4.2 30 20.1 5.2 35 1.8% -1.40[-3.69, 0.89] e —
sT#i2022 8.44 1.12 25 8.28 1.14 25  24.5% 0.16 [-0.47, 0.79] o
HEIR2023 12.96 3.95 24 13.25 4.21 22 1.7% -0.29 [-2.65, 2.07] I
Subtotal (95% CI) 324 327 48.8% -0.27[-0.72,0.17] <
Heterogeneity: Chi? = 6.20, df = 7 (P = 0.52); I = 0%
Test for overall effect: Z = 1.21 (P = 0.23)
Total (95% CI) 1194 1235 100.0% -0.49 [-0.80, -0.18] ¢
Heterogeneity: Chi? = 70.79, df = 29 (P < 0.0001); I> = 59% _:4 _:2 ) 2: i
Test for overall effect: Z = 3.10 (P = 0.002) ULIF MIS-TLIF
Test for subgroup differences: Chi? = 8.64, df = 5 (P = 0.12), I> = 42.1%
Figure 11. Forest plot comparing Oswestry dysfunction index between two groups of patients
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KBNS AR 4. S5 R IEoR, PIdLE#E RAT ODI /K7L & % 2 5 (MD =—0.11, 95% CI: —0.12~0.90,
P=0.84). 74b, 2 FSCHR[10] [11]4kE T ARG 2 1 I ODI #idl, W7l = i 5K (P = 0.35, 12 = 0%),
K FH ] 5 WA R A3 i SRR, WABEARES 1 A1 ODI KF R % F(MD = —0.36, 95% Cl:
—1.35~0.63, P = 0.48). X TARJGZE 1 AN ODI, 4 55 3CHR[7] [8] [11] [12149 N T AH<%ds, ik 7 [A) 57 S
PEER(P <0.00001, 12 = 89%), KH BN AR /34 . &5 RN, ARKEAMUARES 1MH ULIF A
ODI Bl BT MIS-TLIF 4, JFHZERBEA S5 = L (MD =-0.36, 95% Cl: —1.35~0.63, P = 0.48). fEA
JE 5 3 H, 6 FSCHR[8]-[10] [13]-[15]44N T 420 4 a3 %, A 78 i8] 57 o MR (P = 0.19, 12 = 34%),
K [ 52 4 N AR T S #T o 45 B R, ULIF 4R 5 26 3 /N H 1) ODI &K T MIS-TLIF 41(MD =-1.59, 95%
Cl: —2.65~—0.52 P =0.003). J4b, 4 55 CHR[9][10] [13] [14]14Rk+5 T ARJ54 6 ) ODI, —3Liiz 1 306
2, W M RAR(P = 0.16, 12 = 45%), K [E E ROBARE A 7 b . 5 R EIR, PHEHEARIGE 6
> H 1) ODI 6 &% 7% H(MD = —0.01, 95% Cl: —1.15~1.17, P =0.99). #¢Ji, 9 & CHR[7]-[15]9N N\ T KKk FE
Vi) ODI i, 3t 665 43, WA AR ERAKP = 0.25, 12 = 0%), K HH [l @ RN R b . &5 R
R, WAL ERE R YRBEVT Y ODI 63 3 2 5:(MD = —0.27, 95% Cl: —0.72~0.17, P = 0.23). £ L& 11.

3.2.11. REHRZE

LA 3 [ SCHRI8] [9] [15]AMN T ARJE R R 2B %4, 55 160 &4 3% . B 7T A 57 ot (P = 0.88, 12
=0%), PRIRHH ] e ROSARABEAT 700 . 45 R SR, A E ARG R %0 %% % 7(RR=1.01, 95% Cl:
0.89~1.15, P = 0.84). .15l 12.

3.212. REHEE
HAH 8 i SCHR[7]-[13] [15]IN T ARG IR RAEI B, 5 516 4B . WFITE 7 B R{K (P = 0.66,

ULIF MIS-TLIF Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Xin Song2023 22 25 20 24 30.1% 1.06 [0.84, 1.33]

%2023 26 30 31 35 42.2% 0.98[0.81, 1.18]

HEIR2023 20 24 18 22 27.7% 1.02 [0.78, 1.33]

Total (95% Cl) 79 81 100.0% 1.01 [0.89, 1.15]

Total events 68 69

Heterogeneity: Chi? = 0.26, df = 2 (P = 0.88); I = 0% t } 1 } }
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Figure 12. Forest plot comparing the excellent and good rates of the two groups
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Figure 13. Forest plot comparing postoperative complications between two groups
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12=0%), [PRHRH [ e RS TSR AT b S5 R EoR, W E RS IR RE LR 2% % 5 (RR = 0.96, 95%
Cl: 0.49~1.86, P = 0.89). L& 13.

4. 7Fig
4.1. EBWEHEIERATT X

LSS 3 i FERIR NIRRT S IR M M BT, R ARG IO #4 LSS &
HAMUEE[16]. FETFRIBT G, —BRFATFRIEBIT . LGB HER LG AR IEIT LSS & AR,
(EAEGTF AR NI/ ARG, SHIEMESS 77 S5 MR, MR AR et , 5 S8 IRt
JEMEARR . ARIERBME I RAE[17]. MIS-TLIF fEIRRRH TVRIT LSS 247, EAXIHEFZ LG/
AR > A JG RGP AL, T RCZ B Z IR TAEE AT, C&BIRYT LSS AR
AR B MIS-TLIF Bk Gt UM Rl & AR G455 /N, (B ATH AR Jeidul st BEAE J5 77 45 MO R, R
FH R ] 0 25 8 55 L PAT S 453475 015 JE T 4T AT R 2 i oA J5 Wk B G2 18 R 5 B B e 25 1) [ 18] - MIS-TLIF
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FORAE R AR (BT, R RN B AIAERR AR A 3G AR B, R AR tH D ER A A, ZiE s D
ZMRAR[20]. FEH, EARXAIE T M&REHK, 7K 5 ) AR 25 5 A R TF- AR IR 22 41 [21]

4.2. ULIF # MIS-TLIF ;&7 EEHEFREERNIRRR
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AR EHAEMUEIAR, B ULIF ER BA S Rl 5 W EIE, FFAREEE RN, AR TR
SPIRIE[22]. Park [23]1% NN, AT ULIF, MIS-TLIF AR Ji5 5%k B4 B i EL i 5 v, 3X Al A 55 MILS-
TLIF R S IR 2 8. 5 MIS-TLIF AL, ULIF B 5 4 (4 7 %, ULIF Rt ar
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RN, RPARATRLEREA M. 5 ULIF 4LAHEL, MIS-TLIF 41F A7) 58 45 (MD = 9.28, 95% ClI:
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