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Abstract

Objectives: To compare the therapeutic effects of unilateral biportal endoscopic surgery (UBE) and
unipolar endoscopic surgery (UE) in the treatment of lumbar spinal stenosis (LSS) with Meta-analysis.
Methods: Clinical studies comparing the therapeutic effects of UBE and UE published from the estab-
lishment of the databases to December 2025 were retrieved from the English databases PubMed, Web
of Science, Embase, and Cochrane Library, as well as the Chinese databases CNKI, CBM, VIP, and Wan-
fang. After screening the literature, data were further extracted and a Meta-analysis was conducted
using RevMan 5.3 software. The evaluation indicators included: postoperative visual analogue scale
(VAS) for low back and leg pain, Oswestry disability index (ODI), Japanese Orthopaedic Association
scores (JOA), modified MacNab standard assessment, incidence of complications, operation time,
intraoperative blood loss, total incision length, postoperative activity time, and postoperative hospi-
tal stay. Results: A total of 26 articles were ultimately included, involving 2326 patients in total. Among
them, 1201 patients were included in the UBE group, and 1125 patients were included in the UE group.
The results of the Meta-analysis indicated that compared with the UE technique, the UBE group showed
statistically significant differences in the following aspects: VAS score within 3 months after surgery
[WMD = -0.14, 95%CI (-0.25, -0.02), P = 0.02], VAS score from 3 to 6 months after surgery [WMD =
-0.77, 95%CI (-1.31, -0.23), P = 0.005], ODI score from 3 to 6 months after surgery [WMD = -2.39,
95%CI (-4.11, -0.67), P = 0.006], JOA score [WMD = 2.29,95%CI (0.72,3.86), P = 0.004], modified Mac-
Nab criteria [OR = 1.75, 95%CI (1.30, 2.36), P = 0.0002], complication incidence [OR = 0.39,95%CI
(0.27,0.56),P <0.00001], operation time [WMD =-1.15,95%CI (-1.78, -0.52), P = 0.0004], and total
incision length [WMD = 0.62,95%CI (0.54, 0.70), P < 0.00001]. There were no significant differences
between the two groups in terms of intraoperative blood loss, postoperative activity time, postop-
erative hospital stay, VAS score from 6 to 12 months after surgery, and ODI score at 3 months after
surgery and more than 6 months after surgery. Conclusion: The results of this study indicate that the
UBE technique is superior to the UE technique in treating LSS, as it is more effective in reducing early
postoperative pain, improving the JOA score, minimizing surgical complications and shortening the
operation time. This suggests that the UBE technique is a satisfactory minimally invasive spinal treat-
ment method for lumbar spinal stenosis.
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1. 5]

JEMEE $% 22 i (lumbar spinal stenosis, LSS)& 5 &2 A& 4 N ERRJE 15 Wi A, (5B AR s v
S, AREIE R UGE B F IR EE TR . ENERARARE, NEEE AT ARCHE AR
ITHEMEE A RE IR [ 1]. BRI MIRRIESE R, X HAESRITIRFAR, &/ I0ENA B EMA
FARWFTEAG R IFHIRIRST 2, A/ REFEW . IERER AL BRI EREEIT IR 2] [3].
A RGEE R NG T AR REENBEEOR, 5% 5O Sl TE N 5T AR 197 200 B R E
o AWFAPLET ZEZESHT, WECHHA UBE FARYS UE FARMEMEE P2 RE R IT SRS, A
5707 R R NFSY [ 1 NS W vk & 7 o L VT

2. IR
2.1. WEKRRE
ARG RIAAFE “ MR “BAMXCGEE NS “HiEE” “WEs” “Wel” “hNja”

“unilateral biportal endoscopy ”“lumbar spinal stenosis ”“lumbar canal stenosis ”“lumbar degenerative diseases”
“LSS” “minimally invasive” o AR¥EH 2 ) 2 98 L5 2 PubMed. Web of Science. Embase. Cochrane
Library, ALK A0 SO0 2 o 0 P (CNKT) o [ AP B2 2 SCBR B 2 (CBM) L 4E 8 (VIP) B . T35
B i N JZE & 2025 4F 12 A R EFRIH AT UBE. & A BB N8 N F ARG YT EHE R 5 458 1
WHFC. RN BRIRHE, 2 4407 58 SARSL I SCBR, SR IOCHRBERE, MR IEVF 7 B R P ST BT . X
TH R, WA RS P EAE R B = N . B 5 KA RevMan 5.3 X Stata 15.1 B fF#EAT 4
D

2.2. TERINFHERR AR

2.2.1. ANFRAE

(1) A3 HRG A PR IS WibadE, JRE G R RIS EME MRICT 825612 (2)
BT 7 BTG RE AT 5 L BABURIE FE o 50t BRBE 5 (3) BRI 2H T 77 =X B0 BB A N B R
of HEZE A BB AR BRI s BRIBTE A A SRR R B ME R LB MERR IR BT, KIEIE SN ET R
K BB FAR Ty AT B8 SO s (4) ATERER AR L.

2.2.2. HERRARE

(1) GIFM B HARE RO, M A 2 oA . FEMEVE . RS . SREMEAE R . BRI
BITEMA RGN () WATBAZTEEA TR L., G, Q) BEER N 182, 4) %
Ry Meta 07T IHEWIE. BAIE. SUHHE., 2R . EERE: ) Fi=EENE.
2.3. MERREIFMN

BT ARHIR - B K4 R Newcastle-Ottawa scale, NOS)Xf A 7T 90N SCRkIEAT &= VAN . IR =
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2 AW REEE LR SOk A © TSR, WS AEE . REEM . FFRRA. WX,
FEARR . . TR MV @ g5RfEm, mRPHiE. RE51HE. VDEaKE., (E5k
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2.5. G E SR

KH RevMan 5.3+ Stata 15.1 SR HT. R BUHEAGEE DL A FIWT, 5 50 1 350 /0N Bl R 1361 e A A
BIP > 0.1 A 12 < 60%), 5752 14 A K UK FH BE LRGSR A, 38k S 20 45 B 0 S v ok R . 3930 = A%
WEEFORIELL AT R, M P < 0.05 FNAZER A5 L. & EIEEEE#IT 90, SRH— Rk
FER AT VA o TH 5] 52 RS Y R AL N AR T AEAT SO AT o ARSIV R AR, AT
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ILKT R BIAHCSCHR 938 B, B FFRE ORI W AR R RN R 450G, AU 26 R SCHkidE
AT G B9 BT o SCBR IR IR AR G ] 1 BT/ o N 326 SRR R BE ACRRAE L35 1o 40 N SCR I R B2 VF AR L35 2, Cochrane
e RS PPAG L35 3

FRNEERE . SREFIR (CNKI) | FRESEMIESFER HNSTESHERE . PubMed, Web of science, Embase,
HUE (cBM) . BAHUBE. 455 (viP) UERE Cochrane library
n=690 n=248
EndnoteEBREE X (n=297)
Hes1fm
RSSHRRR S TG EHERRLIR (n=296)
34555
TRIESCRAZEELHERR : n=190 FHESHEBR: n=129
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QR SWIHE. MetaPdHT. TPILE n=76 QEHESRIBHEEEH. BEBR. SHENZS5RR,
RZEALLIL n=95 HEZTERIBHEEIEARE n=22
PN 2655

Figure 1. Literature screening process
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Table 1. Basic characteristics of the included literature

T 1 MNTERBIEAHHE

R XA T A 5/ B T A

g i Ffr ExR HRER PINTER
LR RS

1 Tag4] 2021 f PRI 2325 61.52+4.09  5924+4.11 ORBEDW)
2 JREM[S] 2023 IR 2521 63.00+£12.16 61291031 @
3 ZRZ6] 2024 PE O HEIGHEE 3081 63.66+543 6395+510 (DOOE@WRHB))
4  HeoDH[7] 2018 ®h[E PBAZIWETE 3727 66.7+9.4 67.3+9.9 Oa@
5 HEE8] 2024  FHE BAFIBEA 2329 58.18+21.03  52.5+19.16 OEB@
6 WfEEo] 2024 chE RAFIRFTE 4231 608=175  614x152  DOO@O@WDBM@
7 A E[10] 2023 PAFIRFE  42/40 63.2+7.6 63.5+7.5 OEEDOWW)
8 TMHaE[11] 2024 BBIRFFL  32/32  60.96+631  5894+624 (O@DE®O@W)
9 BRk[12] 2023 B[R BAFIBESE 51469 67.60+475  67.74+488  D@ODO@R®
10 FALA[13] 2021 E O BAAIEEF 50/50 64.97+9.83 65.18+11.12 ®%%@
11 i AE[14] 2023 BABURFTE  39/36  54.34+1047  54.87+9.54 ®@®<§%®@
12 #HUE[IS] 2024 R BNFURETE  35/37 67.2+83 682+7.1 ORE@EOAN@)
13 Tang, Z[16] 2024 *f BABIRFF.  61/52  61.5+7.08 653+6.92  O@BMAN3)4)
14 WRE[17] 2023 hE BABIBER 132/81 61.3+6.9 62.3+6.4 OOEM®)
15 HMEZE[8] 2022 BEHLGOTE  60/60  61.08+232  61.57+2.18 D@@OO@)4)
16 Hk[19] 2023 HE BEHIKTEE 5050 63.89+£592  63.93+589 (D@@O@M™)
17 Bkii[20] 2023 BEHLXTHE  40/40  62.71+9.37 6329 £9.56 ®%@é§)
18 PAEEA[21] 2023 BEHLATE  61/61 6625+5.63  66.51+5.71 D)
19 FMEAR[22] 2025 WBIXTEE  53/49 6042+3.58  59.88+342 QO@EDOWWB®
20 KEFE[23] 2025 h BB ST 40/40 59.1+72 58.6+7.4 OEBDW)
21 EE24] 2025 PE O REIXEE 5555 63.65+6.64 6225557 O@OODO®®)
22 PRIE[25] 2025 BEHNLAIE  50/50 63.17+£329  6327+329 QO@E@@EDWO®)
23 AREM26] 2025 HHE O JRGIGEE 4348 592+13 579+115 OOEED)
24 WRRE27] 2025 hE OREIXE 51748 79.8 +4.4 77.5+4.1 ORB®M))
25 ZH[28] 2024 thE BAFIBES 4633 613+157 60.7+162  OEOE@)@®)
26 FIE@[29] 2024 BEHLXTEE 3030 65.13+10.16  62.37+7.89 ®%@é§)

w: © FAEMA; @ Abtiifg; @ PIHaKE; @ RFESE; © AFRE; © VAS<3 MH; @ 3<VAS<
6 MH; ® VAS>6/1H; @ ODI<3 4 H; @ 3<0DI<6 4 f; A)ODI>12 MH; 2 JO0A it4; @ ik B MacNab
Frifes FRIERAR,
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Table 2. Quality assessment of included literature (NOS scale)
= 2. AN RETN(NOS EXR)

fE# EAy Selection Comparability Outcome NOS P 45
T H[4] 2021 PAGAGAS PAGie Yool 8 &2
i 5] 2023 PAGAGAS DA PAGAGAS 7R
K [6] 2024 Yool DA Yooy 7R
Heo DH [7] 2018 PAQAGA e PAY PAQAGAS 8 B
BR8] 2024 Yo ve ol Yo Yoot 95
9] 2024 Yeveveve Yeve Yoo 9 &
HFE[10] 2023 Yedleded DA Yool 7R
TR 1] 2024 DA DASA Yo ve Yo vy 8 A&
BRK[12] 2023 Yeveveve PAGie Yo vy 8 A&
RESTAR[13] 2021 PAQAGA e PAG ¢ PAGAY 8 &
[ J5AE[14] 2023 oo dede PAGAS Yooy 9 &2
FLE[15] 2024 Yo v ek Yeve Yool 9 &
Tang, Z [16] 2024 PAGNGASA PAQAS PAQNGAS 9 &
FRIE[17] 2023 Yo Yoo Yo vy PAGHOAS 9 2
P AR [22] 2025 PAA e % PAS e 62
TRFF &3 [23] 2025 Yo de vk Y Yeve 7R
TH[24] 2025 DA QA PAd PAGA 6 &
Al EM[26] 2025 PAGAGAS DA Yove 6 2
MRRE[27] 2025 PASHOAS Yeve PASHOAS 8 &
ZEAE[28] 2024 PAGAGASAe Yo vy PASHOAS 9 2

Table 3. Cochrane bias risk assessment of included literature

= 3. WA SCHERHY Cochrane 1R XU P& IS

Detection  Attrition  Reporting

& )y Selection bias Performance bias bias bias bias Other bias B
FHELE[18] 2022 1 0 0 1 1 1 4
E#[19] 2023 1 0 0 1 1 1 4
SIRm20] 2023 1 0 0 1 1 1 4
FNHEAR[21] 2023 1 0 0 1 1 1 4
YFHR[25] 2025 1 0 0 1 1 1 4
HAGIE29] 2024 1 0 0 1 1 1 4

3.2. EMNEEHFHRF(UBE)S RiBERNHR(UE)HIERTTHX L

3.2.1. VAS 5
KT FRARRARSE 3 NH KN VAS $F48(<3 AN )XFEL, TN 6 55 STkt [ 5E RS R 45 5L iR
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UBE HAJG 3 4> H WEIE/NT UE 4[WMD = —0.14, 95%CI (-0.25, —0.02), P = 0.02], %R EH Lt %E
X, W 2. KTFHIFARAARE 3~6 ©~H VAS W43 < VAS < 6)XfEL, FEgIN 8 R sCikartr, &3
&t L R R AL S I B R (P < 0.00001, 12 = 98%), 32534 —HEBR AN N SCHR JG B A IR 400, LA IR S o 1k
KR, EREIREHR TR G o, SRR E RN G R, R R, JIR
PETT 8 F AN R 22 B 1A 4 B 5 SN A3 e BEATLRRSI B 45 IR R, UBE AR5 3~6 S H &/ UE 4
[WMD =—-0.77, 95%CI (—1.31,-0.23), P = 0.005], ZREAFFHITF=ENL, WE 3. KRTHMHARARE 6~12
MH VAS PF43(6 < VAS < 12)%F L, FEAN 508 TR #r, & FF 200 45 R SR 2 1) S o PEALAIG . [ g
RN AR ZE B OR, WERBEA G2 R [WMD = —0.04, 95%CI (—0.12, 0.03), P =0.26], W[4 4.

UBE UE Mean Difference Mean Difference
Study or Subgroup Mean __SD Total Mean SD Total Weight 1V, Fixed, 95% ClI 1V, Fixed, 95% ClI
fa] Ji 4 2023 203 066 39 211 055 36 16.8% -0.08[-0.35,0.19]
ZE48 2024 23 1.1 46 21 09 33 6.4%  0.20[-0.24, 0.64]
Wifg 2024 23 038 42 22 09 31 7.9%  0.10[-0.30, 0.50]
52 # 2023 133 048 42 1.33 047 40 29.8% 0.00[-0.21,0.21] o
THaNE 2024 214 037 32 249 046 32 30.1% -0.35[-0.55,-0.15] b
HiiiE 2024 137 072 30 1.8 076 30 9.0% -0.43[-0.80,-0.06]
Total (95% CI) 231 202 100.0% -0.14 [-0.25, -0.02]
Heterogeneity: Chiz = 11.98, df = 5 (P = 0.04); I* = 58% ' y y y
-100 -50 0 50 100
Test for overall effect: Z =2.38 (P = 0.02) UBE UE
Figure 2. Forest plot comparing VAS scores of UBE and UE within 3 months after surgery
[ 2. UBE 5§ UE Rfg 3 N AMA VAS iF45 XL B FR K E
UBE UE Mean Difference Mean Difference
r r Mean SD Total Mean SD Total Weight IV, Ran % Cl IV, Random, 95% CI
faT J7 4 2023 227 024 39 235 043 36 12.6% -0.08 [-0.24, 0.08]
Rkt 2023 235 041 40 392 068 40 125% -1.57[-1.82,-1.32] 1
FMEZR 2025 129 033 53 234 046 49 126%  -1.05[-1.21,-0.89] 1
N 2023 045 021 61 295 116 61 123%  -2.50[-2.80, -2.20] b
JFESL R 2021 297 0.69 50 3.76 0.63 50 12.4% -0.79 [-1.05, -0.53] b
TR 2021 0.65 047 23 076 044 25 124% -0.11[-0.37,0.15]
#15+# 2023 136 048 42 128 045 40 12.6% 0.08 [-0.12, 0.28]
[ %2023 1.88 053 51 206 061 69 12.6% -0.18 [-0.38, 0.02]
Total (95% CI) 359 370 100.0%  -0.77 [-1.31, -0.23] |
Heterogeneity: Tau? = 0.59; Chi? = 366.36, df = 7 (P < 0.00001); I* = 98% f t y y
o7 - -100 -50 0 50 100
Test for overall effect: Z = 2.80 (P = 0.005) UBE UE
Figure 3. Forest plot comparing VAS scores of UBE and UE patients at 3 to 6 months after surgery
& 3. UBE 5 UE K5 3~6 1A VAS 15 X LLE FRHA[E]
UBE UE Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed. 95% CI
fi] J5 4= 2023 1.36 0.28 39 136 021 36 47.7% 0.00[-0.11, 0.11]
Z4H 2024 1.1 07 46 12 05 33 8.5% -0.10[-0.36, 0.16]
K5 2024 1.39 0.31 30 1.45 0.37 31 20.3% -0.06[-0.23, 0.11]
Wi 2024 15 04 42 16 0.5 31 13.0% -0.10[-0.31,0.11]
[%: B 2025 15 0.6 51 16 0.6 48 10.6% -0.10[-0.34, 0.14]
Total (95% CI) 208 179 100.0% -0.04[-0.12, 0.03]
v Chi2 = - - L2 =Qo I } } } |
Heterogeneity: Chi? = 1.28, df =4 (P = 0.86); I’ = 0% ~100 50 0 50 100
Test for overall effect: Z = 1.13 (P = 0.26) UBE UE

Figure 4. Forest plot comparing VAS scores of UBE and UE patients at 6 to 12 months after surgery
4. UBE 5 UE Kf5 6~12 1A VAS 15 3L I ZR A E]

3.2.2. ODI ¥4y
KTPIMARXARSE 3 MHW ODIIEIN(<3 AN )R, FEGIN 6 R STk AT, [ E R AR A 45 R R
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PIZLAR G 3 S H A ODI JEBH 2 5 [WMD = —0.33, 95%CI (—0.87,0.21), P=0.23], W& 5. = FPHFARRAR

J&i 3~6 I~ H ODI #4373 < ODI < 6)%t L, FEGHN 15 58 SR Hr, BEHLRN A5
A~ A ODI 43 /NF UE ZH[WMD = —2.39, 95%CI (—4.11, —0.67), P = 0.006], Z57 HA 4t

T 4k

= oH

H B8 UBE HAJS 3~6
RN, W6,

KFFAARAARSG 6 A~ HLLL ODI ¥£4(0ODI> 6 N AT EL, FEGIN 9 5 Sk #ir, [l SUSARR 45 IR B R
ARG 6 4 H LA _F ODI ¥4 6 .2 R [WMD = —0.31, 95%CI (-0.62, 0.00), P = 0.05], LI 7.

Study or Subgroup
AT 774 2023

ZFH0 2024

Fhitg 2024

5 2023

JiHaRE 2024

SEATIE 2024

Total (95% Cl)

UBE

Mean SD Total
15.34 3.54 39
143 6.2 46
184 7.6 42
21.81 2.61 42
16.85 1.43 32
12.8 4.84 30

231

Control
Mean SD
14.26 2.66
164 58
191 65
22.85 3.26
17.04 1.44
16.43 8.36

Heterogeneity: Chi? = 10.41, df =5 (P = 0.06); I> = 52%

Total Weight

Mean Difference
1V, Fixed. 95% CI

Mean Difference
IV, Fixed. 95% CI

100.0%

14.6%
4.1%
2.8%

17.6%

58.6%
2.4%

1.08 [-0.33, 2.49]
210 [-4.77, 0.57]
-0.70 [-3.94, 2.54]
-1.04 [-2.32, 0.24]
-0.19 [-0.89, 0.51]

-3.63[-7.09, -0.17]

-0.33 [-0.87, 0.21]

~100

-50

L 2 0 50 100
Test for overall effect: Z = 1.20 (P = 0.23) Favours [experimental] Favours [control]
Figure 5. Forest plot comparing the ODI scores of UBE and UE within 3 months after surgery
[E 5. UBE 5 UE AR5 3 1~ AR ODI 143 it B FR AR [E
UBE UE Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Tang, Z 2024 2398 3.31 61 2311 144 52 7.0% 0.87 [-0.05, 1.79]
772k 2023 1129 175 39 1058 122 36 7.0% 0.71[0.03, 1.39]
S 2022 38.82 4.12 60 41.18 5.26 60 6.6% -2.36 [-4.05, -0.67] N
Tkt 2023 2012 145 40 27.38 231 40 7.0% -7.26[8.11,-6.41]
FMIEZR 2025 11.37 1.58 53 16.58 1.95 49 7.0% -5.21 [-5.90, -4.52]
FhIEA 2023 10.68 3.51 61 20.41 5.36 61 6.7% -9.73[-11.34,-8.12] "
L 2024 18.8 43 35 178 48 37 6.4% 1.00 [-1.10, 3.10] i
RELE 2021 2317 6.38 50 26.89 435 50 6.4% -3.72[-5.86,-1.58] -
HKET 5 2025 2214 398 40 2665 432 40 6.6%  -4.51[6.33,-2.69] =
TFerzd 2021 15.65 3.47 23 146 3.51 25 6.5% 1.05[-0.93, 3.03] i
13 2023 1162 231 42 1115 286 40 6.9% 0.47 [-0.66, 1.60]
VI 2025 15.34 6.22 50 20.41 5.78 50 6.3% -5.07 [-7.42, -2.72] -
T E 2024 12.86 1.09 32 13.03 1.08 32 71% -0.17 [-0.70, 0.36]
Al E M 2025 24.6 8 43 256 82 48 5.6% -1.00 [-4.33, 2.33] T
[ 2023 16.1 2.88 51 17.03 3.02 69 6.9%  -0.93[-1.99,0.13]
Total (95% CI) 680 689 100.0%  -2.39 [-4.11, -0.67] U
Heterogeneity: Tau? = 10.85; Chi? = 520.13, df = 14 (P < 0.00001); 12 = 97% F - y y
Test for overall effect: Z=2.72 (P = 0.006) 100 50 UBE 0 UE 50 100
Figure 6. Forest plot comparing the ODI scores of UBE and UE patients within 3 to 6 months after surgery
& 6. UBE 5 UE AR5 3~6 ™ HKN ODI {53 bk B 7R [E
UBE UE Mean Difference Mean Difference
Study or Subgroup _Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Heo DH 2019 23.14 2.69 37 23.54 2.67 27 5.5% -0.401[-1.73, 0.93]
Tang, Z 2024 20.21 1.91 61 21.11 2.87 52 11.6% -0.90[-1.82,0.02] b
fa 754 2023 8.99 1.12 39 9.01 1.16 36 36.5% -0.02[-0.54,0.50] L
7L 2024 13.2 441 35 122 39 37 2.8% 1.00[-0.85, 2.85] i
248 2024 69 13 46 75 14 33 264% -0.60[-1.21,0.01] b
AR 2024 10.25 2.11 30 1046 2.24 31 8.2% -0.21[-1.30, 0.88]
i 2024 9.8 51 42 9.2 37 31 2.4% 0.60[-1.42,2.62] i
VR BE 2025 17 64 51 171 741 48 1.4% -0.10[-2.77, 2.57] T
Y 2023 194 42 132 202 54 81 5.1% -0.80[-2.18, 0.58] 1
Total (95% CI) 473 376 100.0% -0.31[-0.62, 0.00]
Heterogeneity: Chi? = 6.95, df = 8 (P = 0.54); 12 = 0% - y y
Test for overall effect: Z = 1.94 (P = 0.05) 100 50 UBE 0 UE 50 100
Figure 7. Forest plot comparing the ODI scores at 6 months or later after UBE and UE surgeries
& 7. UBE 5 UE AR5 6 1~ A LAL ODI 1453 3 EL B ZRAAE
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3.2.3. JOA #4%

KTFFARAARIT B JOA V55, ILGIN 9 R SCHR M. G tras RER, WA FRERSEE <
0.00001, I>=94%), ZFZE—HEFRIINSCIRIG FRE FEA AT, DLAIW R B Mok IR, 45 SR 7R & 21 5 o AT 3%
e WbAh, BT AEAR SN Y S AT, SRR A A AT AR, S BRI A R AN (R R e R 4 B 7 A
[Fi& . BB A 45 B 7R, UBE 41 JOA V7 i3 & T UE 4A[WMD = 2.29, 95%CI (0.72, 3.86), P =
0.004], ZRBEHGIFEL, WE 8.

UBE UE Mean Difference Mean Difference
r r Mean D Total Mean D Total Weight IV. Random, 95% Cl IV, Random, 95% CI

I E . 2023 25.88 1.24 25 26.29 0.84 21 11.9% -0.41[-1.01, 0.19]

S 7E 2022 25.28 4.76 60 2257 4.34 60 10.7% 2.71[1.08, 4.34] "

Sk 2023 23.18 3.27 40 19.45 2.85 40 11.2% 3.73[2.39, 5.07] "

Kk 2023 22.81 3.19 50 19.28 3.09 50 11.3% 3.53 [2.30, 4.76] "

RESLAE 2021 22.39 3.88 50 20.15 4.72 50 10.6% 2.24[0.55, 3.93] "

Z KT 2024 24.95 3.34 30 24.22 3.27 31 10.7% 0.73 [-0.93, 2.39] r

T4 2025 2352 2.15 55 18.42 2.55 55 11.7% 5.10 [4.22, 5.98] "

[% %2023 2477 3.54 51 23.89 2.78 69 11.4% 0.88 [-0.29, 2.05] r

HiHIE 2024 24.83 2.51 30 22.73 4.56 30 10.4% 2.10[0.24, 3.96] "

Total (95% Cl) 391 406 100.0% 2.29[0.72, 3.86] ‘

Heterogeneity: Tau? = 5.25; Chi2 = 126.22, df = 8 (P < 0.00001); I = 94% ! ' ! !
Test for overall effect: Z = 2.86 (P = 0.004) ~100 =0 UBEOUE =0 160

Figure 8. Forest plot comparing the JOA scores of UBE and UE groups
[& 8. UBE 5 UE 4H JOA ¥4 % LL R FR AR E

3.2.4. LR MacNab frE

KT WMARAAG L R MacNab briExf b, IL9N 17 57 TR, & I 50 B 45 3 s P 4L 1 5 ot
PR . [ e RN AR 45 R, UE 2020 R MacNab #r#Ef T UBE 41[OR = 1.75, 95%CI (1.30, 2.36),
P=0.0002], ZREARIIFENL, WK 9.

UBE UE Odds Ratio Odds Ratio
Study or Subgroup _Events Total Events Total Weight M-H. Fixed, 95% Cl M-H. Fixed. 95% CI
Tang, Z 2024 58 61 48 52 3.9% 1.61[0.34, 7.55] _'—
S ZE 2022 45 60 38 60 14.4% 1.74[0.79, 3.81] T
2k 2023 35 40 27 40 5.1% 3.37[1.07, 10.61]
Bk 2023 45 50 37 50 5.6% 3.16 [1.03, 9.69] -
M 7R 2025 50 53 45 49  4.0% 1.48 [0.31, 6.98] - 1
FhIEA 2023 59 61 53 61 2.6%  4.45[0.91, 21.91]
@ JLE 2024 28 35 31 37 9.2% 0.77 [0.23, 2.58] - T
i A 2021 38 50 37 50 13.5% 1.11[0.45, 2.75] I
2548 2024 42 46 30 33  4.6% 1.05[0.22, 5.04] N
K5 2024 29 30 29 31 1.4% 2.00[0.17, 23.29]
ifFik 2024 39 42 28 31 3.5% 1.39[0.26, 7.42] ]
T4 2025 52 55 43 55 3.6%  4.84[1.28, 18.25]
VPR 2025 44 50 41 50 7.5% 1.61[0.53, 4.92] I
AR EM 2025 42 43 46 48 1.5% 1.83[0.16, 20.88]
|5k 2025 46 51 44 48 6.8% 0.84 [0.21, 3.32] - T
[% %2023 43 51 56 69 11.3% 1.25[0.47, 3.28] -
HEfHIE 2024 29 30 27 30 1.4% 3.22[0.32, 32.89]
Total (95% CI) 808 794 100.0% 1.75[1.30, 2.36] L 2
Total events 724 660 . . . .
Heterogeneity: Chiz = 11.03, df = 16 (P = 0.81); I? = 0% ! T T !
Test for overall effect: Z = 3.66 (P = 0.0002) 0.01 o UBE ! UE 10 100

Figure 9. Forest plot comparing UBE with the modified MacNab standard of UE
& 9. UBE 5 UE 2 R MacNab 5/t bt B9 7R ]
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325 HEERZER

KTFFFARAARSG I RIER R AR, LN 22 FSCEROHT. A IR0 Hr 465 B o 240 1) 57 o PR LI
] 5E RN AE T S5 LR R, UBE 20 &ORE & 42 % /N UE 41[OR = 0.39, 95%CI (0.27, 0.56), P <0.00001], #
SEAGERE S WA 10,

UBE UE Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed. 95% CI
Heo DH 2019 2 37 3 27 3.3% 0.46 [0.07, 2.95] I
Tang, Z 2024 1 61 2 52 21% 0.42[0.04, 4.73] —
fi]J5 4 2023 3 39 3 36  2.9% 0.92[0.17, 4.86] -1
JFE R 2023 1 25 1 21 1.1%  0.83[0.05, 14.19] -
SR 2022 1 60 7 60 6.9% 0.13[0.02, 1.08] L |
Skt 2023 4 40 6 40 54% 0.63[0.16, 2.43] -
Et 2023 2 50 9 50 8.7% 0.19[0.04, 0.93] -
FMIEZR 2025 2 53 5 49  5.0% 0.35[0.06, 1.87] A
PhYEA 2023 1 61 7 61 6.9% 0.13[0.02, 1.08] - 1
ML 2021 5 50 6 50 5.4% 0.81[0.23, 2.87] -
ik 2025 2 40 8 40 7.7% 0.21[0.04, 1.06]
ZE48 2024 3 46 3 33  3.3% 0.70[0.13, 3.69] - 1T
25T 2024 3 30 3 31 2.7% 1.04 [0.19, 5.59] I
Witk 2024 1 42 2 31 2.3% 0.35[0.03, 4.09] - |
TF40E 2021 2 23 2 25 1.8% 1.10[0.14, 8.48] -1
i % 2023 2 42 3 40  2.9% 0.62[0.10, 3.90] I
JH % 2024 1 32 2 32 2.0% 0.48 [0.04, 5.62] - |
Al EAM 2025 1 43 2 48 1.9% 0.55[0.05, 6.26] - 1
[ B 2025 2 51 8 48  8.0% 0.20 [0.04, 1.02] ]
[ 2023 4 132 14 81 17.0% 0.15[0.05, 0.47] -
i 2024 1 23 1 29  0.9% 1.27[0.08, 21.51] -
HAFE 2024 2 30 2 30 1.9% 1.00[0.13, 7.60] -1
Total (95% Cl) 1010 914 100.0% 0.39 [0.27, 0.56] *
Total events 46 99 ) ) ) )
Heterogeneity: Chiz = 14.43, df = 21 (P = 0.85); I> = 0% J ' ! "
Test for overall effect: Z = 5.06 (P < 0.00001) 0.002 01 UBE1 UE 10 500

Figure 10. Forest plot comparing the incidence rates of UBE and UE complications

[# 10. UBE 5 UE H A& fEX £ RO FR A E

3.2.6. FARAE

UBE UE Std. Mean Difference Std. Mean Difference
Study or Subgrou; Mean SD Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Heo DH 2019 62.4 57 37 61.6 3 27 4.2% 0.17 [-0.33, 0.66]
Tang, Z 2024 59.41 11.22 61 63.31 12.97 52  43% -0.32[-0.69, 0.05]
] 74 2023 61.55 5.36 39 6234 6.02 36 4.2% -0.14 [-0.59, 0.32]
S 2022 62.37 9.05 60 96.63 9.03 60 4.2% -3.77 [-4.37, -3.16] :
kit 2023 63.57 5.61 40 9528 9.35 40 41% -4.07 [-4.85, -3.29] "
ot 2023 59.89 4.19 50 7529 4.31 50 4.2% -3.60 [-4.24, -2.95]
FMEZR 2025 69.36 7.26 53 7884 9.1 49  4.3% -1.15[-1.57,-0.73]
Wi L 2024 812 103 35 63.2 11 37 4.2% 1.67 [1.13,2.21] "
RESLEL 2021 6259 71 50 96.37 12.95 50 4.2% -3.21[-3.81,-2.61] "
kAT & 2025 98.24 11.71 40 84.53 11.45 40  4.2% 1.17 [0.70, 1.65]
441 2024 652 85 46 677 7.6 33  42% -0.30 [-0.75, 0.15]
ZK5E 2024 65.96 7.11 30 8053 7.62 31 4.2% -1.95[-2.57, -1.33]
it 2024 68.1 7.3 42 774 84 31 42% -1.20 [-1.71,-0.70]
Farg 2021 66.52 3.51 23 446 351 25 3.6% 6.14 [4.74,7.54] N
FHr 2025 63.55 7.42 55 9563 7.45 55  4.1% -4.28 [-4.97, -3.60] :
5 2023 63.1 7 42 612 6.2 40  42% 0.28[-0.15, 0.72]
VPR 2025 7053 152 50 81.51 18.26 50 4.3% -0.65 [-1.05, -0.25]
TRt 2024 63.51 4.31 32 7384 432 32 41% -2.36 [-3.01, -1.72]
AR EAH 2025 853 194 43 822 143 48 4.3% 0.18 [-0.23, 0.59]
[4: 5% 2025 745 195 51 959 226 48  4.3% -1.01[-1.43, -0.59]
[t 2023 707 72 132 698 6.6 81  43% 0.13[-0.15, 0.41]
[4 %2023 69.81 1.14 51 8153 7.38 69  42% -2.06 [-2.51, -1.61] )
whIE i 2024 9217 18.04 23 175.87 14.67 29 3.8% -5.08 [-6.23, -3.92] :
I 2024 63.1 8.83 30 7963 9.28 30  4.2% -1.80 [-2.41, -1.20] ’
Total (95% Cl) 1115 1043 100.0% -1.15 [-1.78, -0.52] [

Heterogeneity: Tau? = 2.40; Chi? = 893.02, df = 23 (P < 0.00001); I* = 97%

Test for overall effect: Z = 3.56 (P = 0.0004) -100 -50 0 50 100

UBE UE

Figure 11. Forest plot comparing the operation times of UBE and UE surgeries

[ 11. UBE 5 UE FARAEExTEL xR E
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RKTMMARRF AN ELE, AN 24 FCER M. & IF 0 g R BoR AL R 7 BB (P <
0.00001,12=97%), Z& BRI STHRG FHRE IF50 4T, DAHIWT S ot R, 285 SR B % 41 e i PR AT 8%
Hio SLAN, FRBUMEAE AR RN E A E, SRR T A RIS, MR e AN R A TR ER
AR . FEHLBN AR SE R 7R, UBE T ARIAIRE T UE H[WMD =-1.15,95%CI (-1.78,-0.52), P =
0.0004], ZREARITFENL, WK 11,

3.2.7. RS

KTMWAARLAR S M EXS L, LN 14 7T AT & IF 704l B SR 4L = BB a (P <
0.00001, I>=98%) . IZi&—HEERGN AN SCHR G FHR G I A, DURIWT = ot P ks, 45 3R o & 4 57 i 4
e UEAh, R MEAE AR B A R SRR, SRR AT A R AT AR, Rl PE R AR e A R A AR AR
ANFE R BN S8 R, PR TFARAR A H 1 278 B 2 22 5 [WMD = 4.38, 95%C1 (—0.01, 8.78), P =
0.05], JLIE 12,

UBE UE Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V. Random, 95% CI 1V, Random, 95% CI
Tang, Z 2024 51.55 10.27 61 49.23 11.83 52 7.0% 2.32[-1.80, 6.44] ™
fi] 57 2023 50.2 7.53 39 4937 755 36 71% 0.83 [-2.59, 4.25] T
HEF 2022 47.65 8.31 60 50.16 7.85 60 7.2% -2.51[-5.40, 0.38] N
Ik 2023 46.34 3.29 40 51.46 4.73 40 7.3% -5.12[-6.91, -3.33] =
5 2023 5419 3.98 50 54.09 3.91 50 7.3% 0.10 [-1.45, 1.65]
i MLk 2024 89.5 11.3 35 392 109 37 6.7% 50.30[45.17, 55.43] -
HESL A 2021 47.15 9.2 50 50.38 8.79 50 71% -3.23 [-6.76, 0.30] ™
T 414 2021 46.96 4.19 23 492 4 25 7.3% -2.24 [-4.56, 0.08] "l
#2025 46.23 2.63 55 5125 3.12 55 7.4% -5.02 [-6.10, -3.94] "
¥R 2025 5484 3.23 50 50.61 3.43 50 7.4% 4.23[2.92, 5.54] -
4R 2024 50.67 3.84 32 5437 3.83 32 7.3% -3.70 [-5.58, -1.82] =
[ e 2025 564 137 51 269 8 48  6.9% 29.50[25.11, 33.89] -
[ %2023 68.47 10.27 51 7229 10.83 69 7.0% -3.82[-7.62, -0.02] ™
FEATIE 2024 31.33 9.14 30 274 6.21 30 7.0% 3.93[-0.02, 7.88] ™
Total (95% Cl) 627 634 100.0%  4.38[-0.01, 8.78] l‘
Heterogeneity: Tau? = 67.81; Chi? = 727.45, df = 13 (P < 0.00001); |2 = 98% [100 _;0 3 5’0 100‘
Test for overall effect: Z = 1.95 (P = 0.05) UBE UE

Figure 12. Forest plot comparing the intraoperative blood loss of UBE and UE surgeries
[ 12. UBE 5 UE AR M ERIxT L AR E

328 YIOBKE
KFFFARAXAR P U)K, FEGIN 2 TR Ao [B 8 OB 25 SR R, UBE AF-RYJIE
K KT UE L [WMD = 0.62, 95%CI (0.54, 0.70), P < 0.00001], ZFEAH G115, WA 13,

UBE UE Mean Difference Mean Difference

r r Mean D Total Mean D Total Weight IV, Fix % Cl 1V, Fix: % Cl
fa[ 754 2023 1.426 0.266 39 0.838 0.125 36 752% 0.59[0.50, 0.68]
wh[E & 2024 1.5 0.28 23 0.772 0.314 29 24.8% 0.73[0.57,0.89]

Total (95% Cl) 62 65 100.0% 0.62[0.54, 0.70]
Heterogeneity: Chiz = 2.16, df = 1 (P = 0.14); I> = 54% f
Test for overall effect: Z = 15.15 (P < 0.00001)

-100 -50 0 50 100
UBE UE

Figure 13. Forest plot comparing the total lengths of UBE and UE incisions
13. UBE 5 UE ¥ B KE Xt AU FRIKE

3.2.9. RFiERNATIE]
KT FRARAAR G GBI AT b, FEGIN 11 5 SR AT & IR A4l R SR 4L ) S it (P <
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0.00001, 1>=97%). Z&—HEFRGIN SR G FHR G I 4T, DUOAIWT R PR, 45 R 07 &4 53 o 1 AT e
e WA, SR AR SN AR A S AT, B AT S R AT, R M TTRE A [RIE FLE I TR R
ANFEE R BENLAS AR 25 R, P A )R J5 T sl B R) 0 5 3% 72 53 [WMD = —7.57, 95%CI (-16.64, 1.51),
P=0.10], WK 14,

UBE UE Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD Total Weight V. Random,. 95% CI IV. Random. 95% CI
% 2022 73.44 23.28 60 58.8 17.76 60  9.0% 14.64 [7.23, 22.05] -
ki 2023 62.88 15.12 40 7776 204 40 89% -14.88[-22.75,-7.01] -
H ik 2023 7152 12.24 50 96.24 11.76 50 9.3% -24.72[-29.42,-20.02] -
FMIE AR 2025 3258 7.69 53 43.62 6.93 49  95% -11.04[-13.88, -8.20] -
L& 2024 52.8 9.6 35 33.6 12 37  93% 19.20[14.19, 24.21] -
REL AR 2021 68.88 228 50 73.2 28.56 50 8.5% -4.32 [-14.45, 5.81] B
T4 2025 61.92 15.12 55 79.92 13.68 55  9.2% -18.00[-23.39, -12.61] -
V6 2025 56.88 12.96 50 7272 17.28 50 9.2% -15.84[-21.83,-9.85] -
TR 2024 92.16 5.52 32 119.04 5.28 32  9.5% -26.88 [-29.53, -24.23] -
Pt 2023 576 16.8 132 624 19.2 81 9.3% -4.80 [-9.87, 0.27] ™
HAIE 2024 54.48 22.56 30 48.72 204 30 84% 5.76 [-5.12, 16.64] N
Total (95% ClI) 587 534 100.0% -7.57 [-16.64, 1.51] <@
Heterogeneity: Tau? = 224.68; Chi? = 372.07, df = 10 (P < 0.00001); I =97% ' ' 4 !
Test for overall effect: Z=1.63 (P = 0.10) -100 -50 UBE 0 UE 50 100

Figure 14. Forest plot comparing the postoperative activity time of UBE and UE
[ 14. UBE 5 UE AR/gi&RIBETiE]x L 9 AR A E]

3.2.10. RF{EREAE]

KT MR SG B RIS EE, SR 19 5 STk M. & 98B s R B R AL S i M 3 m (P <
0.00001, I>=94%) . 1ZZ&—HEERGNNSCHR G FHRE I A, DURIWT = o P ks, 45 3R B & 4 57 i 54
e WbAh, SRR SN Y S AT, SRR A A AT AR, SR BRI A R AN [ R e R 4 B 7 A
[ R . BRI AR 25 AR 7R, AR S AR e i 8] 76 B {2 22 R [WMD = —0.21, 95%CI (-0.62, 0.19), P =
0.30], .14 15,

UBE UE Mean Difference Mean Difference
udy o abgroug ean 2 ean 2 eig ] o andom, 95% CI

Tang, Z 202 387 088 61 3.38 034 52 59% 0.49 [0.25, 0.73]

HHGZE 2022 524 154 60 456 12 60 56% 0.68 [0.19, 1.17]

Skt 2023 435 103 40 548 134 40 55%  -1.13[-1.65, -0.61]

FILE 2024 112 21 35 92 14 37 48% 2.00[1.17, 2.83]

BT 2021 498 194 50 516 25 50 47%  -0.18[-1.06,0.70]

4T & 2025 514 145 40 531 136 40 53%  -0.17[-0.79, 0.45]

241 2024 37 12 46 33 09 33 56% 0.40 [-0.06, 0.86]

22K 37 2024 521 1.25 30 536 147 31  52% -0.15 [-0.83, 0.53]

Witei 2024 41 07 42 38 08 31 58% 0.30 [-0.05, 0.65]

FLE 2021 552 079 23 596 084 25 56%  -0.44[-0.90,0.02]

T4 2025 433 1.02 55 555 111 55 57%  -1.22[-1.62,-0.82]

#9523 2023 39 09 42 37 09 40 57% 0.20 [-0.19, 0.59]

YF4R 2025 6.11 204 50 7.24 225 50 4.8%  -1.13[-1.97,-0.29]

THalE 2024 6.47 041 32 769 042 32 6.0% -1.22[-1.42,-1.02]

g 2025 55 09 51 74 12 48 57% -1.90[-2.32,-1.48] ’

Wi 2023 98 22 132 104 33 81 49%  -0.60[-1.41,0.21]

k2023 367 061 51 338 043 69 6.0% 0.29 [0.09, 0.49]

#2024 9.34 478 23 963 376 29 20%  -0.29[-2.68, 2.10] T

HHIiE 2024 56 171 30 55 09 30 52% 0.10 [-0.59, 0.79]

Total (95% CI) 893 833 100.0%  -0.21[-0.62, 0.19]

Heterogeneity: Tau? = 0.71; Chi? = 316.93, df = 18 (P < 0.00001); 2 = 94% ; t y y
Test for overall effect: Z = 1.03 (P = 0.30) -100 -50 UBEOUE 50 100

Figure 15. Forest plot comparing the hospitalization time of UBE and UE
B 15. UBE 5 UE {£FeRT[EI3TEL B AR HA[E]
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33. BRI

PR R LA R HER M, X T AR R R Y SR T U Ay T . B HERR AN N TR S FRK
BT A IR, CRAIWT SRR, S5 R oR S A R R R, X TR T A RARE T AR R 8
S AR B 4 B 7 228 S LR B B0 TR AR BE Y VAL 22 R T IE RN . R, ARBEARE
45 SRAT 75 L5 22 AT RSSO RIE 78 00 DA IE -

4. i1

FEEEAFE 5002 7 R 2 I R v L RO AR AT MR B, W PR SR I Ay 4o 28 ML J s R e 22 Y R AT, T LY
e S5 AR VE L . BB T 0T JEEEAE A A R SR AR T AR BT I R T RN A IR, TR R 7 i 3 5 i
ITFRTI. LGN IEFARCIESMERECEHER VIR AR, B G ERE R 2R L, R 2R ek
I VEGERE, AN 25 5 38 I A AN AR PRI 1 R G PR AU [30] o E N AR BB ST AR DA, kSRl 22
(R B AR TP 4 S T3 77 BEME R B A5 i . UE A1 UBE BOARAE B R I A7 2800 R R o2 7 4480 05
W B ARG RE . HETCAIRREE R, KA UBE T ARIGYT AR E P AGE ] S RAF IR T
RO, 0525 E R G EARJE VAS 4. ODI #a . M ENcE R, BA Al 780 E . 5/ IR,
I RIT 280 IR H . A% UBE BiRYE UE BRMIIGIRIT 800 Lo b ARG BB I E 8, R L ACHI 5 R
Meta 78T 7735, 43 Al EEXT UBE $ARTE VAT LS B A E A T UEB HARIRIT SR INIR S, LU G
PREE A A S B LI UF A 5 -

AGE Meta 0 HTF iR . LU UBE 80K 5 UE HR, AJ5 6 A~NH W UBE 41 VAS PP BE /N T
UE 41, H UBE #AARJ5 3~6 1~ H ODI W/ R EKT UE 4, XnRefS a5 T UBE HARBOK 1 kE E
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