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Abstract

Objective: To evaluate the difference in postoperative analgesic efficacy between serratus plane
block (SPB) combined with general anesthesia and general anesthesia in patients undergoing
video-assisted thoracic surgery (VATS) for lung cancer using meta-analysis. Methods: A systematic
search was conducted in PubMed, Wanfang Database, Chinese Biomedical Literature Database
(CBM), VIP Chinese Journal Database, and China National Knowledge Infrastructure (CNKI) for ran-
domized controlled trials (RCTs) comparing SPB combined with general anesthesia versus general
anesthesia for analgesia in VATS. The search period was from the establishment of each database
to October 2024. Supplementary manual retrieval of gray literature, such as relevant conference
proceedings and dissertations, was performed to ensure the comprehensiveness of included stud-
ies. Two researchers independently screened literatures according to inclusion and exclusion cri-
teria, extracted data, and assessed the quality of included literatures using the Cochrane Risk of Bias
Assessment Tool. Meta-analysis was conducted using RevMan 5.4 software. Results: A total of 17
clinical randomized controlled trials were included (n = 1290). Meta-analysis results showed that
there were statistically significant differences in visual analog scale (VAS) scores at rest and during
movementat4 h, 6 h,8h, 12 h, and 48 h after surgery between the two groups (P < 0.1). Significant
differences were observed in intraoperative propofol dosage (P < 0.01), intraoperative sufentanil
dosage, and intraoperative remifentanil dosage (P = 0.02). There was a statistically significant dif-
ference in postoperative tracheal extubation time between the two groups (P < 0.01). The difference
in the number of presses of analgesic pumps within 48 h after surgery between the two groups was
statistically significant (P = 0.25). Conclusion: Serratus plane block combined with general anesthe-
sia can reduce VAS scores at rest and during movement at different postoperative time points, de-
crease the intraoperative usage of propofol, sufentanil, and remifentanil, reduce the incidence of
postoperative adverse reactions, and shorten the tracheal intubation time in patients undergoing
VATS for lung cancer.
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1. 5|

e CE BB R i 28 H 28 B0, AE B R B S e R 1t e R R SR A, R T RS
77 AT F AT 1] MR SFA B i fE Ry —Fr B0 F AR H 263 A, O iz RO T oK
DI R AR S IG IR TFARIGIT[L], AEN—FoR BT AR 72, RN AL Se i B T AR R Ji5 9% 98 %
K, (EARGIRA T B, FHARGEREA K H SR BGEM, SRR G I RER =4, Flins
H8 B B HTILRE AN PSR IR 1) AF BV AR B M i, P B I R IR AR TG TR i bk R
B H AT SR AR T R B 7 2, 2 BB E BB 2R 2450, 15 51 R R R R RS
WEIRAME . R R . SO IR AN R B, L PR Al B ik B 43 B0 B AU R, BEARJEBUR A 4
Mg IR R PR BRI [A) L 390 A= A S 9 RORE 1 U [2] -

BEAE BRI R R MR, PR EE N EE A 2 A B 7R T R Ak, IR FLs A R B2 i &, 42
AR . B 5 5N BRI R L T B (serratus anterior plane block, SAPB) & Hil &} - A Bl A R
flif 2z —. SAPB H Blanco 5 A$&H[3], J&—Fubi il BERR AR R . ed@ i il 75 51 50 R R 2 G 2
AER UL 1 R UL 1), ELY J (] e 22 SRR ) M) Bz S it (R 4 (1 i B 20 4 FH [4]. W AR AR A SPB
A4 BRI 7 3, T LA R R AR fis Bt T AR P e £ ) SR AR S VE A (VAS) W4y, (A FERE
KREE N, yFE A5 SPB &4 BRI N T M B F R i il B b, ik — B R R I R
JEBE 3, BAH SPB A N Tl A T FEAK — RN FibniE . AN s i ) B A 4 25
FRITBE AL BRI (RCT)HEAT meta 2007, EEASC A4 WL THT LT I & 4 BF BRIV 5 B0 4 4 S JOR I 7 0 fis 5 Ml
TR BE PR BUR AR . BAENEFRMEERMARFERT S, WO RAE, RIERE, 5
FEIAR A 22 VAR S5 AR TS B, 3 A W R

2. ARAE
2.1 MEEER

AW FERGAL R PubMed. J3 758l P b AR W& 27 STHR B4 2 (CBMY) 4835 rb ST 1) 5080 e A %
r ] R, G 2R I TRV R A S5 00 R A R &2 2024 4F 10 H, ATHCEE A Sl i 4 N il - AR v vz
HI SPB 5 & 4= £ R 5 2 4 B RIFEREAT B0 (O BEATL O IR I (RCT),  [RII 4lf DA T AR RAH R iR
ey EALRSCEFREOCHR,  AEROR IR B> K R ey, W DR N HIE TE R 4TI A2k -

Ok R A AT RTERNLT IR s, BAE SIS, BRI, DB i
&, JEWHSRIEETE: SAPB. Serratus anterior plane block. Thoracoscopy. VATS. ultrasound guidance.
regional block. pulmonary carcinoma. lung cancer 4.

2.2. INFnHERRFRAE

2.2.1. PNFRE
WA BEALX RS (RCT).
WEFNT G B2 4 B BRI Jis B2 1 e TR 1R, 4RI 18~80 %7, 1 A AR AN Pl
TG SCI0LHE SPB A4 SRR, X RRZH 8257 gl 4 By RRIE, o) PR B TR ASVE R 1
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AR IR IRIE AR IR TR 145 BB DR F BB BLRLVF 4 (VAS): W4 R
AR, G5 A. W ARMEA R, AR GRS R RRREDS, AR
AR B AR T

2.2.2. HipgiRE

ToI SR A S B R RS M R 46 A R A 5

4 RCT #F 7T«

ek

W50 G AR Ml 5 .

LRk, Meta 7301 RGN SE AR B AR T 7T SCHR -

PRI R TS R E IV S HEBRARAE,  BhSZREAT SR 28 A B e B LA . B R BN 20 i 5 —
VRS« R BRI [A) L FEAR & I ZH 5 S e 4 i A FH (0 BELA 2400 S HLGRI B R J 3 B 458U (PCIA)
Be 77 e et B, DA S TS R hs , BAE AR 5 AN [FI 8] S B 518 3R T 1 VAS P58 AR a8
AR ERIFARJEMI R RIGAS RN AR AFIE AR JG 7B A DA A G S RO S [F R,
WHE Cochrane ZRGEITAY T T2 (0 XURS: O (35 PP A T2, XA N SCHR I R AT A DAl o 7E 07 1% A VT A
R, SR W B K SINEE =TT AT, DA OREE SR AP VAl AR AE R I A AT SR

2.3. Xk

SCHRm AR LN 7 AN (1) BERUFZIRE; (2) A/ EhE; (3) & Xk i Aazit
HH: 8) BIAGROEEF: (6) s5REdReEIE; (6) —EEFIEREDILLR; (7) HARIE.

2.4, G ZENH

AR FTIEH RevMan 5.4 AT NN FE AT Ge it bt o KT IE S Rk,  BAXY i ZE (Mean Differ-
ence, MD) &% 3 95% & {5 [X [ (Confidence Interval, CI) 17412k ; 1%F — 432580 kk, IR A LU £ L (Odds Ratio,
OR) e H: 95% B A5 X [k IR . E M AR, 18 Y 3@ RS VPl 2 0 78 () i 5 Joi 12, 24 12 > 50%3% P
<010, MONFAERERVE. B, RIRNIRIUF P AR AE R 3R, S8 I SR 7 M HRRR B AL
ZERIRETE,  FEARHE AT B I 57 o M R IR AT T2 A0 T o 5 2200 M A R B S PR I R S P, SR FH B AL 28
S 455 (Random Effects Model) AT 47 & 70T Rz, #5112 <50%H P > 0.1, 8% (A 5 i A 3%
LIS 328 FH ] 5 RO (Fixed Effects Model)BEAT 70 #r o A Bhile =} B EDUIM A 36 A R A fer FRIAFAE S5 75, BA
BORAIT FT 45 R ARt .

3. MIRER
3.1 XEKERGR

RIEREE AT R NS, VPR RIS 591 k. ZEBREE G, FIAR 267 f. w58 B
ST HIL R, S 242 . #E— DI SCHAT RN, HERR 4 RW4RE . 1R IR A S SCEk
PAR 3 RS0 B AFFRISCHR, BN 17 FSCHR(n = 1290) [4]-[20]. SCHRIFTCRIATRE I 1, SCHRG
EPFOILIE 2, SCERAFAE LI 3.

3.2. Meta SHTER

3.2.1. REFEREFRERE VAS 5
ARG 4 /N EEIRES VAS VR JEGYN 6 Tt i[4] [5] [7] [13] [16] [20], &5 B r P dLafErE St
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HREL E

¥ 225 (P <0.01). HATHURNE D HTIE SR 10 SCHR[S], 75 2 2 P (MD = ~1.74, 95% CI [-1.9, -1.58],
P=0.1,12=48%). T 12<50%, KAZHICEFREARE, HCRH B E SN IHET oM. 458
7N, SPB AHTEAR G 4 /NN EARZS T B VAS W BELT GA 4(1 4).

RJG 8 /N SRS VAS W5 RGN 3 T 5T[5] [7] [20], &5 E RAMAESG M #ZEREP <
0.01). %F 12=0(MD=-122,95% CI [-1.5,—0.93], P =0.73, 12=0), £ IW 7T RmME, KA
BN HEAT 0 #T . 45 R ER, SPB AATEAR T 8 /N EARAS T 1 VAS W4 KT GA (1 4).

RJG 48 /N ERA VAS 155 FEGN 8 T 75 [5]-[7] [13]-[15] [17] [20], &5 Bon M4 [RIAF7E 5t
2R (P <0.01). 4T 12<50% (MD =—0.25, 95% CI [-0.38, —0.13], P = 0.29, 12 = 18%), B & W5 1A]
SN, R S RS AR AT b . S5 REOR, SPB 4IfEAR G 48 /NI EARZS R VAS ¥F4
BERT GA 41(E 4).

591 of records identified through database searching 0 of additional records identified

through other sources

775 (n=189)

M (n=126)
#E (n=135)

FEEMER (n=90)

PUBMED (n=51)

v

267 of records after duplicates removed

\ 242 of records excluded
267 of records screened P [FERE S3EHTR

8 of full-text articles
excluded, with reasons

R (n=4

25 of full-text TR (n=4)

articles assessed »| TEHEmE (n=1)

for eligibility ERRMNREARTF (n=3)

17 of studies included in
qualitative synthesis

17 of studies included in quantitative
synthesis (meta-analysis)

Figure 1. Literature screening process
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Figure 2. Literature quality assessment
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ARG SPB4H S HEAH
= K FA# ' s - R L] RJGPCIATRIT 7S E =R
Bl o SPBAL x4 PR YR FREZY e
E=A 2018 RF 30 30 0.375%BURRE 20ml B K  20ml #7357 JB 100ughiFE 2 100mL 006)
X 2021 RAEf 41 41 0.375% BIRRE 20mL x % #ZARJBL. 5 v g/kegRiFEZE 100m] (0]
#iL 2021 ARur 45 44 0.375% BIRFH 20mL AFEK 20ml FF25 X B 100ugFiBE 2 100mL OO@®®
FEES 2023 AR 30 30 0. 33%F IR H 30ml x T FFRJBI5 v g/ket A FEIEIKE200 u gFEFEELIOOIL. D@
- N A B AT FEHET 0. 1mg/ke+1432. Sme/ke
B4 2018 RAET 40 40 0. 5% B IREHE 20m1 AFHIK 20ml LR 35 7 30, 6ngBRE 2 100mL @®
25 S o 735K B 1501g+4 Hh % 35BS 100mg
TiFE 2021 AREF 30 30 0.375%BURKE 25ml  AEFEEhAK 25 +3‘1Ei;’%ﬂ£‘§':10mg+NSIOOanL @
S 2019 RE 80 80 0;;;’ 42'@5% 20ml  AFEHEIK 201 4735 AJB 1007150 u g / 150mL 0©)
WEEM 2020 ARA 30 30 0.MFIRKE 30n1 E K AFFAJR2ue/keHES T Rong R E 1000L
WHRE 2019 AR 32 32 0.37SEIREMA 3oml  AEEEHK 30ml ﬁth%mgmm%‘;ﬁ%‘ﬁﬁ%jﬁo'83“”3/"’]‘ ®®
% 25 300mL

BriE 2019 RET 40 40 0. 333%F IR £ F 30ml AHEK 30ml  AFAFARBL00 v g+ ER B A R HSmeFBEE 100 OO
F#EsE 2019 R/F 20 20 0. 3TSHBIREE 20m1 AR 20ml  £F3FAJB2™3 1 g/ke UL A B 20mgFBEE 1000, @O

Bedtbk 2024 R¥E 45 45 0. 33%BUERE 30ml x % FFRJE Img 47t T 20mg 17 R LK K200k 0@

. FRFEZ 100mL eo®
WA 2023 RiE 40 40 0. 25%F Ik £ H 20ml  AEFEEHK  20ml FARJB2 v g/keg+ 1D % 5mg/ ke MR 2 100mL ®2
R@W 2020 A S0 0 OWPWKE  aml AWK Sonl RAHRESEION U R g AR 1 kg e
BB 2023 ARE 35 35 0.375% BURKE 0.4 nl/ke % % 3 AJBL 5 1 g/keFFEZE100nL @@
RERE 2023 ARRT 47 48 0. 4% Bk A 30ml % T AFEHETE 10me+£F 35 K JE 100mg+AE B 7K 100mL ®
B% 2024 AR 30 30 0.29%FWEE  30m £ % AFIFAJR2 1 g/kg o2

OAREA RN [E R BARZSVASE S @A G A I [H 2 SRS VASIF 4 @A 5 B O MR 2R R R B2 R A I @OAR T mE A ROAR THIZF A e &
OARFE KR HBROREERE R @A JE48h A EUR AR E KL

Figure 3. Literature characteristics

3. SCRRHFE

AJG 6 h BEIRE T VAS ¥4 LGN 5 T 5L[6] [10] [14] [15] [17], 455 B &0 78R 4745 7 i
P£(MD =-1.36, 95% CI [-2.11,-0.61], P < 0.01, 12=98%), [X 12>50%, WMCRHBENLR MR, 25531 IR,
SAPB H7EARJG 6 h i EUIRE N VAS i MET GA 41, H P <0.01, MWAEAFAELG 27 E(E 5).

ARG 12 h #BARE N VAS 1758 LGN 10 BT 5E[4]-[7] [10] [13]-[17], &5 LIRS0 S AL R
JFPE(MD = -1.03, 95% CI [-1.28,—0.77], P < 0.01, 12 = 86%), RHUBEHLAN AL, 455 5oR, SAPB 47E
RJG 12 h B EARE N VAS WK T GA 41, H P<0.01, ZRAFES T EERMEE D).

ARJG 24 h g BARET VAS W7 LG9 11 Biwt5E[4]-[7] [10] [13]-[17] [20], &5 R ©os &t FTIafF
1 5 B (MD = —0.6; 95% CI [-0.88, —0.31], P < 0.01, 12=89%), KHUFEHLAA MM, 45 E R, SAPB 41
EARJG 24 h B EURE N VAS W MET GA 41, H P<0.01, ZRAGAES %7 M(E 5).

FEXF IR 45 R AT URAE S BTy, 38— B R SCHR S R B BT B 3 A0, RIS B i

3.2.2. REFEREEIRE VAS 15
ARG 4 /NEFIZBPIRA VAS VEr: FEGN 5 T 5i[4] [7] [13] [16] [20], 255K SRR P4 aAFAE ST 2
Z5(P<0.01). %T 12=0(MD=-225,95% Cl [-2.47,—2.03], P=0.95, 1?=0), RUZHI AT R, K
JH I 2 RS R BEAT 434 o S5 R R, SPB AITEAR G 4 /NFIZEPIRAE R VAS W4 KT GA 414 6).
KRG 6 /NEHEZPIRE VAS 1745 FE9IN 5 TR 7E[6] [10] [14] [15] [17], £5RERPIAIFES 2
(P =0.01). %T(MD =-1.81,95% CI [-3.19, —0.42], P < 0.01, 12 = 99%) & B & 7T (A f7-4E B v, R
FHBEH LS AR R BEAT /34 o 5 2R, SPB AHAEAR G 6 /MBS BIRE F I VAS ¥4 B E KT GA 41(/& 7).
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HRRE
SAPB4L GA4L Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.20.2 RJahifp HIRAVASES
T2k 2019 1.1 141 20 29 17 20 3.3% -1.80[-2.69,-0.91]
w7 2018 34 03 30 5 21 30 4.5% -1.60[-2.36,-0.84]
FkFE R 2020 0.92 0.33 30 1.96 0.72 30 0.0% -1.04[-1.32,-0.76]
HEZEgE 2023 0.93 0.34 40 2.57 0.62 40 54.5% -1.64[-1.86,-1.42] =
TR 2023 1.83 0.54 30 3.48 0.76 30 23.5% -1.65[-1.98,-1.32] -
445 2019 08 0.7 40 31 1.2 40 141% -2.30[-2.73,-1.87] -
Subtotal (95% Cl) 160 160 100.0% -1.74[-1.90, -1.58] ¢
Heterogeneity: Chi2 = 7.73, df = 4 (P = 0.10); 1> = 48%
Test for overall effect: Z = 21.07 (P < 0.00001)
1.20.4 R)ishif LAIRAVASIES
FiE5E 2019 1.1 17 20 27 15 20 8.3% -1.60[-2.59,-0.61] -
ik FE Bk 2020 1.43 0.61 30 2.62 0.94 30 51.1% -1.19[-1.59,-0.79] &
R 2023 2.04 0.69 30 3.21 1.05 30 40.6% -1.17[-1.62,-0.72] —a
Subtotal (95% CI) 80 80 100.0% -1.22[-1.50, -0.93] L 2
Heterogeneity: Chi2 = 0.63, df =2 (P = 0.73); 2= 0%
Test for overall effect: Z = 8.32 (P < 0.00001)
1.20.7 R)i48hifs BLRBVASHES
Fifgz 2019 0.3 038 20 09 08 20 6.0% -0.60[-1.10,-0.10] -
kR 2020 143 0.52 30 1.92 0.62 30 17.6% -0.49[-0.78,-0.20] -
#1L 2021 217 075 45 245 07 44 16.3% -0.28[-0.58,0.02] -
i 2023 264 071 30 267 078 30 10.4% -0.03[-0.41,0.35] -
BAE 2024 2.07 0.64 30 2.27 0.69 30 13.0% -0.20[-0.54,0.14] -
A5 2019 12 141 40 1.7 15 40 44% -0.50[-1.08,0.08] ]
[tk 2024 1.97 0.56 45 206 0.57 45 271% -0.09[-0.32,0.14] -
4] 2021 45 1 30 47 14 30 5.2% -0.20[-0.73,0.33] R
Subtotal (95% Cl) 270 269 100.0% -0.25[-0.38,-0.13] ‘
Heterogeneity: Chi? = 8.54, df =7 (P = 0.29); I = 18%
Test for overall effect: Z = 4.10 (P < 0.0001)
-4 -2 0 4

2
[FIFSAPBZL 7 F| T GA4L
Test for subaroup differences: Chi2 = 214.59. df = 2 (P < 0.00001). 12 = 99.1% GLAEE AT

Figure 4. Resting VAS score at 4 h, 8 h and 48 h after surgery
B 4. REE4h, 8h, 48hEERE VAS iF5

RJG 8 /M IZEIRA VAS P4: LGN 3 TiwF5E[5] [7] [20], &SR ERMAMFERITFZERP <
0.01). %F 12=0(MD=-1.1,95% CI [-1.33,-0.88], P = 0.38, 12=0), LM SWF 7RI HHEME, KA
RSB AT 0 bT . 45 R EoR, SPB ATEARJG 8 /N IZZIRE NI VAS ¥F4r B E KT GA 4(14 6).

ARG 12 /NHEFPRAS VAS P58 FEGIN 10 TilfF 78 [4]-[7] [10] [13]-[17], Z55H B x4l aAF/ES T
7P <0.01). % T(MD =-1.27,95% CI [-1.97, —0.57], P < 0.01, 12 = 98%) 3 B %W 57 [ 77 4F {2 2 7 I
P, HCR FHBEN LS AR R BEAT /0 M. 45 SR EoR, SPB HEARG 12 NHIEEIIRA T VAS 1 B E KT
GA ZH(FE 7).

ARG 24 /NEHEFPIRA VAS 175 LN 11 Biw5E[4]-[7] [10] [13]-[17] [20], &5 o AL A fFAE
Giil 2R (P < 0.01). 4T (MD = -0.65; 95% CI [-0.99, —0.3], P < 0.01, 12 = 89%) 3 H &0 50 A 77 4F 2. 2
SERME, WOR I BENLRS BRI AT M. S5 R EOR, SPB 4LEAR G 24 /NEHBEIRZA R VAS VR0 %
KT GA K 7).

ARG 48 /NRHEFPRAS VAS Wor: LN 8 T 7t [5]-[7] [13]-[15] [17] [20], 455 R P IAIfE(E SR
e ZER(P <0.01). % T(MD =-0.53, 95% CI [-0.91, —0.16], P < 0.01, 12 = 86%) % B &0 7T [ f7-1F B & 5t
JRE, HOR BN AR R B T 400 . 455 BoR, SPB HfEARJG 48 /N IZEIRAE T VAS ¥4 B (K
T GAH A 7).

FEXT FIR 25 AT RURAE 3 BT, 3B — 5 bR SRS R I e B 1 TG 2 2 AR, RIS R BN
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3.2.3. RpEHE A&

AP A IR\ 5 TR FU[5] [6] [11] [15] [17], &5 3 BoR&F 7C () 4776 22 57 (12 = 98%, P
< 0.01), MR FEHLESARIEAT 00T . 45 R EoR, SAPB HERPHARHELZE DT GA 4(MD =
—64.74, 95% CI [-136.12, 6.64], P < 0.01) (4] 8).

BE— PR TR IR R A T 8755 KB AT WAL by, S5 R EoR:

AR b RREELE R T A7 2R R JE4H[5] [17]: MD =—7.75, 95% CI [-20.64, 5.14], 12=32%, P =0.23.
A A &7 25 K JE 41[6] [11] [15]: MD =—163.63, 95% CI [-219.54, -107.72], 12=53%, P =0.14. I
2 R) R B A S35 75 (12 = 96.5%, P < 0.01), H AR BRIRLERRAE ] 1 &7 25 K Je 4L 57 B vk 32 3% A1
PR B AT B FEORIE TR R S RS R)E, Al P < 0.01 R RAFE L7 2 7 (K 9).

3.24. RpmFREAE

LGN 7 TR FE[5] [8] [11] [14] [15] [17] [19], HHT 2 TG FE AR Fi 25 K e FH EBALAE, #eR A bs
HEAL I HZE (SMD)BEAT RN B 5 JF o 45 BB IR - FUIRAFAE 2 35 7 UL (12 = 95%, P < 0.01), RHIBEHLAL
R EAT 734 o S5 R SR, SPB AR 55 K Je H i i 3% /> T GA 4H(SMD = -2.35, 95% CI [-3.4, -1.29],
P<0.01), &iRA% 5% %P <0.01) (& 10).

K B 5 5 BRVE AT U E 73 M 5, 12 ARURI SR, RS TE W 2 5, e W IE e 28 SR A A o I 4H 70T S il
SN AT AR B b i 55K e F 22 3 7 A S o Ak A9 i AT

3.25. RPFFAKEAE

LYY 3 W FE[5] [12] [17], 453 o & B F IR A77E 235 5 (12 = 95%, P < 0.01), HCR HBEHLRK
BRI AT S M7 o REATERURME M R SRR 1 RS SCRR[12], SRR PER BRI, 455 EoR, SPB AARHEFIFA
JE & EFHILT GA 4 (MD = —-15.13, 95% CI [-21.08, —9.18], 12=83%, P = 0.02), ZBHGiT¥%E 7P <
0.01) (& 11).

T AH A T EER D>, RT3 7

3.26. REFTRRMEZEHIH

A IR A 5B FRa N 9 T AT[4] [7]1-[9] [11] [13] [15] [17] [20], &% 5 7R 4% WF 7 18] TG 57 it
PE(12=0,P =0.84), KHIME BN BEAT /04, S8R EIR, SPB ARG LMkt &A1 BUR % /> T GA
#H(OR = 0.55, 95% CI [0.30, 0.99], P = 0.84), Z5RAAFAESL 52 (P = 0.05) (4] 12).

RJG kBB SN 4 TRFFT[7] [11] [15] [20], 455 SRt TR LR Fm 02 =0, P =0.7), KH
] 78 N AR R BEAT 40T . AR IR, SPB AR JE k&% w3 /> T GA 4(OR = 0.39, 95% CI [0.17, 0.87],
P=0.7), RN FHESG 2 R7P =0.02) (K 12).

ARG B IR FEGIE: SN 3 TRFFE[11] [17] [20], &5 EREWFRIATLRFIEN2=0, P =0.9), X
FHIE E RS AETIHEAT 9307 S5 RER, SPB AR5 R R A 0180 T GA 4, HERLL 8 X
(OR =0.32, 95%CI [0.06, 1.62], P = 0.9), 45 RAFESG I =ER(P =0.17) (K 12).

ARG W AN 1 E . LA 2 TURE AR [12] [17], 453 o & 5T R G B 2 R B (12 =0, P = 0.61), K
FH T SN RYEAT 0 #r o 25 R RIR, SPB AR J5 R S il A A 451 %2> T GA 2H(OR = 0.59, 95% CI [0.08,
461],P=0.61), HP=0.62, ZRLGit¥=E (4 12).

XoF bR A TR 72K FH 328 s G B2 AT U I BT i s 12 BRI AR R TG SR e, i B e 5 SR AR R

3.2.7. RESERERIE
SEANN 4 TR FE[14] [15] [18] [19], S5 RESWATIAIFELE B3 R ME(1% = 77%, P < 0.01), #CRFHBHL
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o

RUONARRIIEAT 4341 G5 R EIR, SPB ARG VE IR E I [ i3 5T GA Z4H(MD = -1.74, 95% CI [-4.24, 0.75], P
<0.01) (4 13).

HE— B F T NI 70 B (R 4E S (40~60 % vs 50~70 %) BEAT WAL /04T, &5 oK.

40~60 % 41: MD =-3.06, 95% Cl [-4.29,-1.83], 12=42%, P =0.19.

50~70 % 4H: MD =2.44, 95% CI [-0.57,5.45], 12=0%, P =0.82. WA EFAEDEFHZER12=
90.9%, P < 0.01), H 50~70 % ZH {5 Joi 14 2 35 FRAIK, o e 1 ml e 2 BRI T g NI 70 A JE 3 I A%
ZrFER P <0.01, ZRASIF2ER(E 14).

3.2.8. RfF 48 h RERRIZEXH

LN 3 A 5E[5] [6] [15], 4 R s & B FU A1 A7 78 Sl 3 57 B 1 (12 = 95%, P < 0.01), #kRk H B LN,
BERIHEAT S0 M7 o REATERURME XM S5 IR 1 R SCHR[5], St 2 B AR, SR [ 5 RS B BEAT 70 M o &5
FEIR, SPB ARG 48 h WU FELE IR H/D T GA 4(MD = —3.15, 95% CI [-3.59, —2.7], P = 0.25, I? =
25%) H P <0.01, 4R EHGH%ER(E 15). HT AR FRGIEE D, Kt TH .

3.2.9. RFMmEVEM
IR 48 h Wi RIRE T VAS 10 (e HET, 83 WL - TP I0 A2 75 X Ao W g A\ F 7 2
BAFER R o BREoR, WERSEARLI S AE G IR RPN, R R W4 16).
KHBURIE DTG, & IO B BABAF RIR R E, A a5 B, (HRE AT T 2 TUE 74T,
B IETR5E BRI AR B D 200 45 SR 2

SAPBA4L GA4L Mean Difference Mean Difference
eight 1V, 95% Cl IV, Random, 95% Cl
1.21.3 Ri6hifp BLARAVASIES
J5IH 2019 3.24 043 80 5.12 0.27 80 20.9% -1.88 [-1.99, -1.77] =
4L 2021 209 1.18 45 318 1.32 44 19.1% -1.09 [-1.61, -0.57] -
B 2024 2.03 0.81 30 26 1 30 19.5% -0.57 [-1.03, -0.11] -
[iabk 2024 0.98 0.31 45 1.62 0.42 45  20.8% -0.64 [-0.79, -0.49] -
H4247] 2021 21 03 30 47 11 30 19.8% -2.60 [-3.01, -2.19] -
Subtotal (95% CI) 230 229 100.0%  -1.36 [-2.11, -0.61] -

Heterogeneity: Tau? = 0.70; Chi? = 212.06, df = 4 (P < 0.00001); I? = 98%
Test for overall effect: Z = 3.54 (P = 0.0004)

1.21.5 Rfi12hif AR EVAS IS

FTIE 2019 2.81 0.32 80 3.89 0.37 80 12.7% -1.08 [-1.19, -0.97] -

7 2018 27 09 30 42 19 30 6.1% -1.50 [-2.25, -0.75] -
JKBERE 2020 1.56 0.51 30 284 0.72 30 10.8% -1.28 [-1.60, -0.96] -
W2 2023 1.26 0.45 40 264 07 40  11.5% -1.38 [-1.64, -1.12] -

Al 2021 235 1.13 45 35 1.13 44 9.0% -1.15[-1.62, -0.68] -
R 2023 3.22 0.79 30 3.26 0.85 30 9.6% -0.04 [-0.46, 0.38] 1
B 2024 1.87 0.68 30 23 0.84 30 10.0% -0.43[-0.82, -0.04] -
it 2019 11 09 40 29 13 40 88%  -1.80[-2.29,-1.31] -

[Habk 2024 1.23 0.38 45 1.91 053 45 121% -0.68 [-0.87, -0.49] -
4] 2021 34 07 30 46 1 30 94% -1.20 [-1.64, -0.76] -
Subtotal (95% CI) 400 399 100.0%  -1.03[-1.28, -0.77] *

Heterogeneity: Tau? = 0.13; Chi> = 66.11, df = 9 (P < 0.00001); I* = 86%
Test for overall effect: Z = 7.94 (P < 0.00001)

1.21.6 RJFi24h ¥ ARAVAS S

FifF2E 2019 04 09 20 15 14 20 65% -1.10[-1.83,-0.37] I
F53f 2019 242 031 80 3.37 041 80 11.0%  -0.95[-1.06,-0.84] -
i 2018 25 08 30 35 11 30 85% -1.00[-1.49,-0.51]

Fk e A% 2020 181 063 30 292 052 30 10.1%  -1.11[-1.40,-0.82] -
A 2023 208 0.68 40 23 065 40 101%  -0.22[-0.51,0.07] -
#4L 2021 224 093 45 286 085 44 95%  -0.62[-0.99,-0.25] -
Y 2023 277 066 30 284 062 30 98%  -0.07[-0.39,0.25] -
% 2024 263 067 30 277 068 30 97%  -0.14[-0.48,0.20] -T
[tk 2019 13 14 40 24 16 40 71%  -1.10[-1.76,-0.44] -

[ ¥ bk 2024 221 06 45 227 063 45 10.3% -0.06 [-0.31, 0.19] T
B4y 2021 51 12 30 56 13 30 73%  -050[-1.13,0.13] ]
Subtotal (95% Cl) 420 419 100.0%  -0.60 [-0.88, -0.31] <

Heterogeneity: Tau? = 0.19; Chi? = 90.69, df = 10 (P < 0.00001); I? = 89%
Test for overall effect: Z = 4.05 (P < 0.0001)

-2 0 2
FlT-SAPB FIT-GAZ
Test for subaroun differences: Chiz = 6 58 df =2 (P = 0.04) 12 = A9 % AT A AT A

Figure 5. Resting VAS score at 6 h, 12 h, and 24 h after surgery
5. Rig6h, 12h, 24 hFEIRES VAS ¥4
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SAPB4L GA4L Mean Difference Mean Difference
Study or Subgroup __Mean _SD_Total Mean _SD Total Weight IV, Fixed. 95% Cl IV, Fixed, 95% CI
1.22.2 Rfi4hiz 3 IRAVASIES
TfEoR 2019 24 13 20 49 21 20 4.2% -2.50 [-3.58, -1.42]
A 2018 36 03 30 6.1 22 30 7.8% -2.50[-3.29, -1.71] -
W24 2023 152 06 40 376 0.85 40 47.5% -2.24[-2.56,-1.92] -
i 2023 3.03 0.68 30 521 081 30 34.5% -2.18[-2.56,-1.80] -
4% 2019 24 1.8 40 46 23 40 6.0% -2.20[-3.11,-1.29] -
Subtotal (95% CI) 160 160 100.0% -2.25[-2.47, -2.03] *

Heterogeneity: Chi? = 0.73, df =4 (P = 0.95); I>= 0%
Test for overall effect: Z = 19.83 (P < 0.00001)

1.22.4 R)J8hiZFIRAVASIHS

TFifF5 2019 24 12 20 4 19 20 54% -1.60[-2.58,-0.62] —_—
KBRS 2020 227 046 30 323 081 30 47.0% -0.96[-1.29,-0.63] -
s 2023 326 073 30 445 057 30 47.6% -1.19[-1.52,-0.86] =
Subtotal (95% Cl) 80 80 100.0% -1.10 [-1.33, -0.88] *

Heterogeneity: Chi2 = 1.95, df = 2 (P = 0.38); I = 0%
Test for overall effect: Z = 9.46 (P < 0.00001)

-4 2 0 2 4
S P
Test for subaroup differences: Chi? = 49.50. df = 1 (P < 0.00001). 12 = 98.0% AHTSAPBA HAITCAL
Figure 6. VAS score of exercise status at 4 h and 8 h after operation
B 6. Rfg4h, 8hBFRAE VAS iE5
SAPB4L GA4lL Mean Difference Mean Difference
udy or p__Mean al e i 95% Cl IV. Rand 95% Cl
1.24.3 R)6hiz s R&EVAS T4
FHE 2019 361 036 80 6.78 0.39 80 20.2%  -3.17 [-3.29,-3.05] "
4l 2021 276 1.23 45 4.09 1.05 44 19.8% -1.33 [-1.80, -0.86] -
B 2024 2.97 0.81 30 427 091 30 19.9% -1.30 [-1.74, -0.86] -
Mtttk 2024 1.39 0.36 45 191 0.49 45 20.2% -0.52[-0.70, -0.34] -
41 2021 22 03 30 49 11 30 19.9% -2.70 [-3.11, -2.29] -
Subtotal (95% Cl) 230 229 100.0%  -1.81[-3.19, -0.42] —~—
Heterogeneity: Tau? = 2.46; Chi? = 640.53, df = 4 (P < 0.00001); I2 = 99%
Test for overall effect: Z = 2.56 (P = 0.01)
1.24.5 R}i12hi&shRBVAS TS
J538 2019 288 03 80 523 05 80 13.0% -2.35[-2.48, -2.22] -
7% 2018 28 06 30 45 18 0 Not estimable
SR 2020 241 0.54 30 352 092 30 12.6% -1.11[-1.49, -0.73] -
Yk4=E 2023 2.24 0.56 40 3.89 0.93 40 12.7% -1.65[-1.99, -1.31] -
W4l 2021 3 0.95 45 427 1.28 0 Not estimable
i 2023 4.19 0.75 30 4.16 0.78 30 12.6% 0.03 [-0.36, 0.42] T
B PF 2024 2.77 0.68 30 347 09 30 12.5% -0.70[-1.10, -0.30] -
Fft 2019 26 15 40 51 19 40 114%  -2.50[-3.25,-1.75] -
ik 2024 1.72 0.44 45 238 0.61 45 12.9% -0.66 [-0.88, -0.44] -
£y 2021 38 08 30 51 1.1 30 123%  -1.30[-1.79,-0.81] -
Subtotal (95% CI) 400 325 100.0%  -1.27 [-1.97, -0.57] -
Heterogeneity: Tau? = 0.97; Chi2 = 301.36, df = 7 (P < 0.00001); I = 98%
Test for overall effect: Z = 3.55 (P = 0.0004)
1.24.6 Rji24hig g REVAS TS}
Fifgo 2019 16 0.9 20 32 13 20 8.8% -1.60 [-2.29, -0.91] -
S8 2019 3.62 0.35 80 4.02 0.41 80 13.6% -0.40 [-0.52, -0.28] =
#2018 36 09 30 4 13 0 Not estimable
FkFERE 2020 2.85 0.51 30 383 1.24 30 10.9% -0.98 [-1.46, -0.50] -
AR 2023 3.51 0.81 40 3.85 0.84 40 12.0% -0.34 [-0.70, 0.02] ™
#1L 2021 2.73 0.99 45 4.07 1.25 0 Not estimable
I 2023 4.05 0.59 30 4.11 0.62 30 12.4% -0.06 [-0.37, 0.25] T
B 2024 3.73 0.69 30 383 079 30 11.8% -0.10 [-0.48, 0.28] -
ik 2019 27 14 40 54 18 40 8.7% -2.70 [-3.41, -1.99] -
[ pk 2024 2.71 0.65 45 275 0.69 45 12.7% -0.04 [-0.32, 0.24] T
Rk 2021 52 12 30 57 14 30 9.1% -0.50 [-1.16, 0.16] Dl
Subtotal (95% CI) 420 345 100.0%  -0.65[-0.99, -0.30] L 2
Heterogeneity: Tau? = 0.22; Chi? = 71.66, df = 8 (P < 0.00001); I* = 89%
Test for overall effect: Z = 3.70 (P = 0.0002)
1.24.7 Rfi48hiz s RAEVAS -5
TfE2R 2019 14 0.6 20 23 08 20 12.6% -0.90 [-1.34, -0.46] -
kbR 2020 247 062 30 285 0.86 30 132%  -0.38[-0.76,-0.00] ™
4l 2021 223 1.15 45 3.61 0.89 44 12.7% -1.38 [-1.81, -0.95] -
7 ERf 2023 3.94 0.71 30 4.02 065 30 13.5% -0.08 [-0.42, 0.26] T
B 2024 2.87 0.73 30 293 0.64 30 13.5% -0.06 [-0.41, 0.29] T
%41 2019 22 141 40 38 23 40 9.1% -1.60 [-2.39, -0.81] -
Mriaik 2024 241 057 45 246 0.61 45 14.3% -0.05[-0.29, 0.19] T
HeR4] 2021 48 11 30 5 12 30 11.1% -0.20 [-0.78, 0.38] -
Subtotal (95% CI) 270 269 100.0% -0.53[-0.91, -0.16] . 4
Heterogeneity: Tau? = 0.24; Chi2 = 49.16, df = 7 (P < 0.00001); I? = 86%
Test for overall effect: Z = 2.79 (P = 0.005)
- 4

[FTSAPBAL AF T-GAZL
Test for subaroun differences: Chi? = 5.85. df =3 (P = 0.12). 12=48.7% AT AT

Figure 7. VAS score of exercise status at 6 h, 12 h, 24 h, and 48 h after operation
E 7. RiE6h, 12h, 24h, 48 h BEEIRTS VAS iTH
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HRRE
SAPB4L GA4L Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random, 95% CI 1V, Random, 95% Cl
kR 2020 1,221.24 156.12 30 1,341.28 161.47 30 16.7% -120.04 [-200.41, -39.67] bl
#4L 2021 637.51 42.73 45 650.82 33.84 44 21.0% -13.31[-29.31, 2.69] ™
FRHibk 2024 309.46 35.04 45 307.54 34.86 45 21.0% 1.92[-12.52, 16.36] T
#2023 732.63 71.41 35 754.04 5644 35 20.4% -21.41[-51.56, 8.74] =T
Bt 2021 1,630.3 402 30 1,812.6 478 30 20.8% -182.30[-204.65, -159.95] -
Total (95% CI) 185 184 100.0% -64.74 [-136.12, 6.64] N
Heterogeneity: Tau? = 6249.80; Chi2 = 203.80, df = 4 (P < 0.00001); |2 = 98% _2‘00 - 1‘00 I (=)o 260
Test for overall effect: Z = 1.78 (P = 0.08) Favours [experimental] Favours [control]
Figure 8. Intraoperative propofol dosage
8. RHFHEI A E
SAPB4L GA4L Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.6.1 Rovp IR R K A6 1 8725 K )R
#A4L 2021 637.51 42.73 45 650.82 33.84 44 21.0% -13.31[-29.31, 2.69] N
Br#abk 2024 309.46 35.04 45 307.54 34.86 45  21.0% 1.92 [-12.52, 16.36] T
/N 2023 73263 7141 35 754.04 56.44 35 20.4% -21.41[-51.56, 8.74] ™
Subtotal (95% CI) 125 124 62.5% -7.75 [-20.64, 5.14] ‘
Heterogeneity: Tau? = 42.30; Chi2 = 2.94, df = 2 (P = 0.23); I = 32%
Test for overall effect: Z=1.18 (P = 0.24)
1.6.2 RP ORI AEREAE N 1 B725 K )
FkFE A 2020 1,221.24 156.12 30 1,341.28 161.47 30 16.7% -120.04 [-200.41, -39.67] l
4] 2021 1,630.3  40.2 30 18126 478 30 20.8% -182.30[-204.65, -159.95] -
Subtotal (95% CI) 60 60 37.5% -163.63 [-219.54, -107.72] 0
Heterogeneity: Tau? = 1032.37; Chi2 = 2.14, df = 1 (P = 0.14); 12 = 53%
Test for overall effect: Z = 5.74 (P < 0.00001)
Total (95% Cl) 185 184 100.0% -64.74 [-136.12, 6.64] ‘

Heterogeneity: Tau? = 6249.80; Chi? = 203.80, df = 4 (P < 0.00001); I> = 98%

Test for overall effect: Z=1.78 (P = 0.08)

Test for subaroun differences: Chi? = 28.35. df = 1 (P < 0.00001). I> = 96.5%

Figure 9. Subgroup analysis of intraoperative propofol dosage

9. RPFAEAELHS

200 100 0 100 200
HFITSAPBAL HH|TGAU

SAPB4L GA4L Std. Mean Difference Std. Mean Difference
r r Mean D Total _ Mean D Total Weight IV, Ran % Cl IV, Random, 95% ClI
X3 2021 084 026 39 126 033 38 14.9% -1.40 [-1.90, -0.90] -
PR 2018 023 003 30 0.34 003 30 14.0% -3.62[-4.46, -2.78] -
K pERE 2020 1,831.29 27856 30 1,981.67 291.62 30 14.9% -0.52[-1.04, -0.01] ™
B 2024 748.33 12211 30 1,028.33 187.86 30 14.7% -1.74 [-2.34, -1.14] -
Witk 2024 101.78 11.891 45 13214 1613 45 14.9% -2.12[-2.65, -1.60] -
/N2 2023 94588 93.07 35 994.36 104.33 35 15.0% -0.48 [-0.96, -0.01] N
FRY] 2021 1,319.8 337 30 1615 408 30 116% 7.79[-9.31,-626] T~
Total (95% CI) 239 238 100.0%  -2.35[-3.40, -1.29] <>
Heterogeneity: Tau? = 1.87; Chi? = 127.21, df = 6 (P < 0.00001); |2 = 95% _ 1 o 5 5 5 1’0
Test for overall effect: Z = 4.37 (P < 0.0001) I TSAPBAL 47T GAL
Figure 10. Intraoperative remfentanyl dosage
10. RPEHFXEAE
SAPB4L GA4L Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Tk kR 2020 4222 655 30 5425 7.92 30 49.0% -12.03[-15.71,-8.35] u
H AT 2019 107 13 32 362 65 32 Not estimable
k47 2021 346 45 30 527 7.9 30 51.0% -18.10[-21.35,-14.85] |
Total (95% Cl) 60 60 100.0% -15.13[-21.08, -9.18] L 4
[P 2= - Chi2 = = = - 12 = 839 I + t !
Heterogeneity: Tau? = 15.28; Chi? = 5.87, df = 1 (P = 0.02); I = 83% 100 50 0 50 100
Test for overall effect: Z = 4.99 (P < 0.00001) HRITSAPBA 4 H T-GAL
Figure 11. Intraoperative fentanyl dosage
11. RpEFFFLREAE
DOI: 10.12677/acm.2025.15102783 508 Il PR % 2 3k e


https://doi.org/10.12677/acm.2025.15102783

%

SAPB# GA4l
Study or Subgroup Events Total Events Total Weight

Odds Ratio

M-H, Fixed. 95% CI

Odds Ratio
M-H, Fixed, 95% CI

1.8.1 R )5 Btk 52 240 B b i

Ti#§3E 2019 1 20 2 20 62%
SR 2023 6 47 7 48 19.7%
M 4 2018 4 30 3 30 85%
A 2018 1 30 3 30 95%
REH 2023 2 30 3 30 91%
45 2019 3 40 5 40 15.1%
MRHapk 2024 0 45 3 45 11.3%
H/NEE 2023 0 35 1 35 4.8%
R4 2021 1 30 5 30 15.8%
Subtotal (95% CI) 307 308 100.0%
Total events 18 32

Heterogeneity: Chi? = 4.14, df = 8 (P = 0.84); 1= 0%
Test for overall effect: Z =1.99 (P = 0.05)

1.8.2 R)a kA5

FifEsk 2019 2 20 2 20 9.2%
7 E A 2023 1 30 2 30 9.9%
BR¥apk 2024 2 45 4 45 19.5%
/N 2023 5 35 14 35 61.4%
Subtotal (95% Cl) 130 130 100.0%
Total events 10 22

Heterogeneity: Chi2 = 1.44, df =3 (P = 0.70); 12 = 0%
Test for overall effect: Z =2.29 (P = 0.02)

1.8.3 R Bk 4 2

T35 2019 0 20 1 20 25.0%
NG 2023 0 35 2 35 42.0%
4] 2021 1 30 2 30 33.0%
Subtotal (95% CI) 85 85 100.0%
Total events 1 5

Heterogeneity: Chi? = 0.22, df =2 (P = 0.90); I? = 0%

Test for overall effect: Z=1.38 (P =0.17)

1.8.4 AR J WS J1sia) 4 28

B 2019 0 32 1 32 604%
4] 2021 1 30 1 30 39.6%
Subtotal (95% Cl) 62 62 100.0%
Total events 1 2

Heterogeneity: Chi? = 0.27, df =1 (P = 0.61); I?=0%
Test for overall effect: Z = 0.50 (P = 0.62)

0.47 [0.04, 5.69]
0.86 [0.27, 2.77]
1.38 [0.28, 6.80]
0.31[0.03, 3.17]
0.64[0.10, 4.15]
0.57 [0.13, 2.55]
0.13[0.01, 2.66]
0.32[0.01, 8.23]
0.17 [0.02, 1.58]
0.55 [0.30, 0.99]
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Figure 12. Number of postoperative adverse reactions
B 12. RETRKEL A% FI%
SAPB4lL GA4lL Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% ClI
X35 2021 14 3 39 18 5 38 336% -4.00[-5.85,-2.15] u
5 F 2021 312 47 30 287 74 30 255% 2.50 [-0.55, 5.55]
A% 2024 953 146 30 1217 1.84 30 39.3%  -2.64[-3.48,-1.80]
Wbk 2024 13591 47.25 45 13576 4694 45 16% 0.15[-19.31, 19.61]
Total (95% Cl) 144 143 100.0%  -1.74 [-4.24, 0.75] ¢
[ 2 — . 2 — - - .12 = 7709 t t t t
oty T =954 O~ 1904 6291 20009, =TT W s %
T o A TSAPBAL #FIT-GAZL
Figure 13. Postoperative endotracheal extubation time
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Figure 14. Subgroup analysis of postoperative endotracheal extubation time
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Figure 15. The number of analgesic pump compressions within 48 hours after operation
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Figure 16. Publish bias charts
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