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&0 AR LR E (HDP) . PACUR{KSpO2. PACUTR AT IH] AR J548 hiB M8 XFshiEsE. &5F: 117
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Abstract

Objective: To compare the analgesic efficacy of remifentanil-based general anesthesia combined
with interscalene brachial plexus block (ISB) or cervical erector spinae plane block (CESPB) for ar-
throscopic rotator cuff repair, and to evaluate their effects on diaphragmatic function and oxygen-
ation recovery in the post-anesthesia care unit (PACU). Methods: A total of 120 patients scheduled
for elective arthroscopic repair of small-to-medium rotator cuff tears were randomly assigned to rem-
ifentanil-based general anesthesia alone (group A), ISB combined with general anesthesia (group B),
or CESPB combined with general anesthesia (group C). In groups B and C, ultrasound-guided blocks
were performed before anesthesia induction with 20 mL of 0.375% ropivacaine. All patients received
total intravenous anesthesia maintained with propofol and remifentanil, followed by postoperative
patient-controlled intravenous analgesia (PCIA) with sufentanil. Intraoperative remifentanil and
propofol consumption, 24-h postoperative sufentanil consumption, effective PCIA presses, rescue
analgesia, postoperative nausea and vomiting, ipsilateral hemidiaphragmatic paresis (HDP), the low-
est SpO: in the PACU, duration of oxygen supplementation in the PACU, and passive range of motion
of the affected shoulder at 48 h after surgery were recorded. Results: A total of 117 patients were
included in the final analysis. Compared with group A, groups B and C required lower intraoperative
doses of remifentanil and propofol and had lower 24-h postoperative sufentanil consumption, fewer
effective PCIA presses, fewer requirements for rescue analgesia, and greater passive shoulder flex-
ion and abduction at 48 h after surgery (all P < 0.01). No statistically significant difference in the main
analgesic outcomes was observed between groups B and C. HDP occurred only in group B, affecting
27 patients (67.5%). The lowest Sp0O: in the PACU was lower in group B than in group C (P < 0.05), and
the duration of oxygen supplementation in the PACU was longer in group B than in group C (P < 0.01).
The incidence of postoperative nausea and vomiting was lower in groups B and C than in group A.
Conclusion: Both ISB and CESPB combined with remifentanil-based general anesthesia can reduce
the perioperative analgesic burden in arthroscopic rotator cuff repair. CESPB provides analgesia com-
parable to ISB, with less effect on diaphragmatic function and more stable oxygenation recovery in
the PACU.
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1. 5]

KATEE TR MBI DR RS MR B AR, B/ REFIEMIT AR G R
AR AHJBMIZRAG . B TR AE RS R SE S R SR AR, R AN L AT R AR
FRENNZE SR R IR [1]-[3]. B3 ARJeesth. fEFHRTREE . nl4atEoR, 28 KT ETFRE 5 KK
e BB R BUR (4], (RROGIENM B, EE ARG R TE KT, SRR ]
RESZ B FZM[5] 0 DX Asopi 22 BE T AT 1 Ay 4 £ BRI K B 2R 78, el LR JIRA) 2R 25 5K, i BRI o i
[1] [6].

JULTa]v4) T M Ao 22 BEL T (interscalene brachial plexus block, ISB) & JA 3 A& FH A DX S BELAF 5 =0, B8R R%
RHaI6]. (HIFHAEE AL AT IR LS, JRRRZG Y BUS AT 51 2[5 0~ i ALFR B (hemidiaphragmatic paresis,
HDP), FF20a A 5 5 HARF I D Re VK B[ 7]-[10]. 3B &35 LV~ 17 FHL## (cervical erector spinae plane block,
CESPB) & 11 4F- > H -+ 8 #8 T A BRI 1) 453 FBE 1] R BEL At ), T R A8 B AL 1 FH ) [ BT gl o e i 442 1
W[ 11]-[14]; [RIASF, b= BE S5 IR 22 CR 4 SRS O JB 30 R X ORI S (it 7o i Bk [ 151, HAT, 7E
SRR SRR 5N, AR ELi s ali 4> B BRI . ISB BEA 4 B kI & CESPB Bk &4 9 R, H28&60F
Wb R 2 2 BT RE . BRI &2 % (post-anesthesia care unit, PACU)A & 1K B KA J5 57 57157
BN FERIRE FA LA o AHIEFEAU LU bR = BRI 77 2 FH T 01588 T B EAN AR IR, DU A IR
PRI 7 SR IR IR IS5

2. &
2.1. fRET
ATFFR AL BIEYE. BEHLA BARLS, 7E77 87 EE B (T 5 K2 R 77 1 1 2K ) FF R,

FAR T S W8 BEHLT IR0 1) 25 48— Fr#E(Consolidated Standards of Reporting Trials, CONSORT) 2010 7 i
[16]-[18]

2.2. FARMR

ABEFAIN 2021 4£ 1 A 25 HE 2022 4F 12 A 31 HIHRIEESZ B AT 58 T /2 288 i 245 4
R EE . IAFRHERN: O FEE 18~70 &; @ ASA p%I~11Z; @ 1A E45%(body mass index, BMI)
18~32 kg/m?; @ HFESZHIALE NN R AR M 2B A . HEBRbRE R © FREEG: @
BLIIEETH: © CHMREHMEALE:; @ "HEOMER: © HEhEERE:; © BAFEEEARN
s KB R E s © RS VHIERERT . AT ReRang, sipR Hofth B R ey 58 i R
HAPPAl SR S B 153 o

ik
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23. BENSHESEZ®

SAAE IR 1101 EEBIBENL IR A RIS KSe 2 SRIEA). B HASB k& Hi 55 K JE 4= B R 4L)
A C 4(CESPB BX & Hii 55 K Je 5 R ) . BENLFSIHIAS S B H5E. ph A i Sl S 45 =) PRAS 4k
SERFFEN R A EAUBENLEGE A R 0 HARR A EY] . EL 5. HEEE R, Lt ik
JER[19]0 H T TGl A B R o HOR v B PRI B3R St L 4 PRI 1 T S 32 il B R STt B v RJA 46
JVERG L IRLE A AL KR G i N R o AR AR E .

2.4. REEF %

2.4.1. MEMEH

A 2l B EARRT A 1R T, HRERAEMARR S . A TFARERHE RN RE, T
O L R PR I S A B, R4 A R OE RS . B 4R C 413 T4 G RIS S AT TEE 5 5] 5 R SE i
ZeBHN, RIRZGH08 0.375% P IRR A 20 mL, AR 2835 MR 5E M. B 4R 51 % T
ISB. MR FEAR SR B T B, BB X ST E, IRAIATR LS R A L 8] R Mz
o BEEERAFIH AR, $HRETH 5. 6 SUPLRWIT X, FH LGS BTN R, I
WAL A #.C 2R A 51T T CESPBLR L T MBI EE 6 SUMERT R i 45 1 SR Z LERE,
BRI A SR, HEHREBIES 6 SRR G 4519k . SR NIRE, BlHCEEN RS, I
AL T T Bl VEZ5 )5 20 min SR BT HVE VIt Jkent R 0 B, 2 Ja i BEL 9 v B R 7 R T
ARAR SR DA, U 5 D B R UL o

2.4.2. BFKBLHHE

S OB AR AE A R A BUR 2 i 4 SRR . 7 SR FBOAME S 0.02 mgkg, £TF
KJE 0.3~0.4 pg/kg. PIAMY 1.5~2.0 mg/kg K%' PR 0.6 mg/kg. FPMUATE 73 JE AT VB FEHLOE
WL BARIT UK — G T5 4 B 35~45 mmHg JHMEE B4, FRI4E R 01 FF L0 IR 1L 9 4~12
mg/(kg h)FIH 5K 8 0.1~0.25 pg/(kgrmin), FARHE 75 TG N % e 514k 0.3 mg/kg. AP P3 IHEA R 35
KSR TR, A PR OUR S 7E 40~60 2 18], /03 R GBIk LI 25 4 76 £ /K SP20% V5 Bl Y . AR
AT 10 min KIS T D% 100 mg 1ENERESUR . FiH TR E—F REDER, FARRMEE L
FTFRIFUE TG A G5 A 1)

2.5. RIGERE

BT BB YOS 5 E R B B 15 5 B (patient-controlled intravenous analgesia, PCIA)XE &, FE#E N
PACU k225, PCIA BC /7 AETS5 A8 100 pg. FELEAIER 10 mg, Lh 0.9%F AL AN BE 2 100 mL;
BRI IEE 2 mL/h, BKIEERE 2 mL, SUER A 15 mine. KHET I/ B F (numeric rating scale,
NRS)VFAGEIRGRE, 070 RATI, 10 Rl ZU%. 55 NRS 5> > 4 430 7] J53 30 PCIA #E7:
R R ERAIMER, 5 PCIA 1 582 NRS PEo71>4 2 HRFEEE 30 min, U & k183 4 ifh
52 100 mg 1y AhRBobE e, 5 2 6 H B R A 400 mg.

2.6. MBI

FEER ARG 24 h F755 K RTTHE. RELRBEARTH T RKE LHHEBHE. PCIA f83%
JEREL. T EANE M D 2 B ). R e Okt . R E SRR HDP. PACU H i ik 48 i 527
HIEE (pulse oxygen saturation, SpO2). PACU W% [8] X A J5 48 h AN JE <159 SE B L
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R R [EN HDP SNBHY f& 30 min [FAGILAL 3 FEEE LR R I% > 75%, BUART HILIBAIL &
7. B AT KB G 30 min, FHA%EAZ R AEAIUEE 75 55 11 A BRIV R 22 TR I 2% S N4 MR8 7 0 = ig L
T g D R g A2 K vE AR 1 SR EAE, AW SR R IR LIS B8 B A T 1Al . PACU ik
SpO, B X N EE BN PACU 2B JF PACU H ) ik 48 I 4 M0 B Y f [ 1B ; PACU W& 8] 2 U BB E
A PACU FFUf#h 78 7 2 RS 1L R FFHE S SRS R 4ERF Sp0Os > 92%% /> 5 min IS [A], ik
PACU AB 1805 % MR R = 807 M A AN WS 78 % B [20]-[22]. ARJ5 48 h BE KT 8hiE s
B E G E R, BERUREMY, ERF AN IR s DRI TR, B 28 B e
IR R 5295 BBl Y B s A A s AN R, e SRR A
2.7. AEME

FEAR R FIE T R ELE /IR ARIG 24 h 725K Bit . TisLiRss LB R, A4, B4 C 4%
FEFRI A S 4 601 £5.1, 55.7+6.0 f155.1+4.9, % PASS 15 54, A a=0.05, IERES
HN90%, % =HMME BT REAR B, SSRERFHEDTIN 32 4. FREL 20%0) 5 U5 55 Bk,
THRILEREA BN 116 6. NEF RN LIRS BREAR R, RZ&RIAGL 120 4.

2.8. GtE AT

KH SPSS 26.0 BAFHEAT Gi it 2% 0 H o THEBRLR A Shapiro-Wilk e 3e PPl IEAYE, fF& E&S0H
TEFHU X +s Fon, ZHIRLBCRHBRE T Z 00 AMFEIESHAE L M(P25, P75)ERmxw, =4
8] EL K F Kruskal-Wallis H &5 56 . THECZR UI(%) R, A L3R H Pearson 2 £l 24 BRI AL
INEEANH R 2 KT 25, SR A Fisher MAVIMER T . SR LU E R A Gt & U, #E— DT wim Lt
%, 3K H Bonferroni i 1E. LA P <0.05 NERH G #2 Lo
3. &R

3.1. ZIREFELNE

Table 1. Comparison of baseline characteristics among the three groups

F 1.3 EZIA B R L EREER

E i1 A #H(n=38) B #A(n = 40) C #n=39) P&

TER(HB /L) 20/18 21/19 19/20 0.926
FEW(S, Xts) 5420+7.10 55.20 +6.32 55.10 + 5.80 0.754
HiEi(em, X£s) 165.34 + 6.24 163.05 +6.96 164.46 + 6.64 0.309
fAHE(kg, X+5) 66.08 + 8.91 67.53 £9.36 66.85 +7.53 0.761
BMI (kg/m?, X+s) 2422 +3.35 25.47+3.71 24.83+3.29 0.285
ASA 52 (/1) 731 9/31 9/30 0.863
FARN A (min, X +s5) 89.57 + 18.89 94,75 +17.29 92.45 +20.60 0.484

: BMI, K=

3L 120 152383 S RBENL 4, A2 40 1. BEALG, A 22 BIRIAR G I B IR o7k 58 R S5 VRS B
BB C 411 B FBEM 5 20 min &0 KU BEAVERIAS 2, g A B R R 5 B B & 117 i
F SR AR IR, Horp A 4138 5], B 4 40 5. C 4139 B, =4l TR, F#. BMI. ASA 4
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P S TR (8] LA ZE e B B G it 22 (P > 0.05), WA 1.
3.2. RIF 24 h SHEHEXIER

AR R, ZHARE 24 h #5775 KJe R H & PCIA 3 R34 5 B S A RO A2 B 3 EL il 2 52
BHEG RGP <0.01). H—bHHELE SR, BAMCH ERERIET AHGFI P <0.01), 1M
B HY5 C H [ ZERH LG5 (3 P>0.05), W 2.

Table 2. Comparison of analgesia-related outcomes within 24 h postoperatively among the three groups

5% 2.3 BARfT 24 h $EEE L IEHAREL IR

Ei=L 7 A #H(n=38) B #H(n = 40) C #(n=39) PfH

PCIA A 2% R K [K, M (P25,P75)] 10 (8, 12) 4(3,5) 5(4, 6)° <0.01
ARJG 24 h #7757 K e & [pug, M (P25,P75)] 68 (64, 72) 56 (54, 58)° 58 (56, 60)° <0.01
MR B H 191(%) 15 (39.5) 305 4(103)° <0.01

E: 5 AHHE, "P<0.01; RbxEEHBEHILERZER TSR L. PCIA, B3 B EHIKER.

3.3. RS SAMEAYMAELLE

BRI R, AR PR AT A5G 25 K e H & 2Z 73 A Ak % B L3 P<0.01). #E—2H
WL R, B A C ANAm Kimr K e /0T A 433 P < 0.01), B4l C 4= RH LS
THERE LI P>0.05), W& 3.

Table 3. Comparison of intraoperative maintenance doses of propofol and remifentanil among the three groups

3.3 HARPHEFHIRAEB IR K e A EELE

5 A #H(n=38) B 4 (n = 40) C #Hn=39) P{H
WM HEmg kg, X*s) 9.81+1.02 8.65 +0.83b 8.31+0.91° <0.01
HiZf KB E g ke, X+s) 1587 £2.95 12.79 +2.56° 11.90 +2.53b <0.01

H: 5 A MR, PP <0.01; REREFHBF M ZR LG22 L.

34. REFRRE. RAVINEER PACU S &IEFRELE

Table 4. Comparison of postoperative adverse reactions, diaphragmatic function and PACU oxygenation among the three
groups

FAZHEARBTIRRE. BRANINEER PACU & EFRELR
Ei=L7 A #(n=38) B #(n = 40) C #H(n=139) P{E
(%)) 21 (55.3) 8 (20.0)° 10 (25.6) <0.01
WX [ (%)] 17 (44.7) 6 (15.0)* 4(10.3)° <0.01
[F0 HDP [ (%)] 0 (0.0) 27 (67.5)M 0 (0.0) <0.01
PACU 1% SpO2 (%, x=*s) 93.92 £2.00 92.85+2.02 94.51 +1.77¢ 0.018
PACU W % ] [min, M (P25,P75)] 30.5 (25.2,38.0) 35.5(30.045.0*  28.0(22.0,35.0)¢  <0.01

W 5 AAkE, P <0.05 "P<0.01; 5BAHALE, P<0.05, P<0.01; RFFHEAEHHLRER LS5
. HDP, F@HLFRE; PACU, MEEMKE'=; SpO2, BkIFMLAAMIAIE.
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BRI ER, ZHAREERL. Wik, HAEE LFE HDP. PACU 1K SpO, & PACU W %A I 7] %
FHAGEE (P <0.05 8 P <0.01), #E—BPIPIHEER, BAM C 4L 0. MKk AR LT
Al BAEOLDRAERKT AAP<0.01), CAEBLRERET AAP<0.05); BARMHKRAERKT
A (P <0.05), CAHMRMEERKT AHP<0.01); B4lE CHEL, WKk kARIKZE R LS T
RN P>0.05), HAEE FEM HDP X ILT B4, BARKAEFRET AHAMCHIIP<0.01). BHA
PACU ik SpO. kT C 41(P=0.016), A 415 B 4l. C At ERHLELH2EE L P>0.05); B4
PACU WA A KT A Z4H(P = 0.030)A1 C 4L(P < 0.01), A4S C ALK ER LG #E L (P > 0.05),
W 4,

3.5. Rig 48 h BB X HHERNFEINE LR

AR LR R, 2R )G 48 h SN A T 4 S A JiE A g shAh e £ B 22 R A Gt 22 L (3 P<0.01).
B P L RN, B AR C AhaiIE . #shiMEMERE T A 430 P<0.01); C A uEshaTE M B
T B 4P =0.046), PABBNIMNE M LR ZE TS 242 (P > 0.05), W& 5.

Table 5. Comparison of passive range of motion of the affected shoulder at 48 h postoperatively among the three groups

5.3 HARFG 48 h BB XTI EERNE LR

i1 A #H(n=38) B #H(n = 40) C #n=39) P&
BSNRTE, X +s] 65.76 £ 10.02 96.83 +9.98% 102.64 + 10.85% <0.01
WM, X +5] 38.58 £6.73 66.92 +7.23% 65.95 + 8.09® <0.01

E: 5 AR, P<0.01; 5BAE, P<0.05; RIFEZELLEHNE LR ZER LS T2 L.

4. Wig

AHIEFE AR 55K J6 4% 5 R R JE A 5, LB a4 B IRIE . ISB BG4 & IR CESPB Bt &4 &
IR T o< 185 N R B AR B AR HARCR . 550 B, 5Haimis K e 4 5 ALk, 1SB 1 CESPB
Bl b R s 25 R JE LA B, FRARIE 24 h 8725 KJE &, PCIA A3 R0 6 B K A Rk 420
iR, JEEGEAR G 48 h BAJE W REBNIEBIEE PR XS BH A E R 5 I BUR S5 R 0 T R ST R
. 5 ISB ML, CESPB AIGINA EHEIR 7MH, Hilms 2 LFM HDP kA4 FH L, PACU &k SpO, i
s TR AR, SRR FLAE AT Fe 45 2577 58 1 Rl AR BB RCR AR LD B AR 57 o

KB TN BMBH ARG R EESJEASUEE . 0GP EAE. ST T8 08 Bl DA R AR J5 34
BTGB O, BURAS 2 v] R AR . 5E S I ZRAR M B R ST ThREMK S [1]-[3 ] B 25 A JE RS AR« T Bk
AR, &G F T A SR FR KRR AE R (4], (E B AR R 2 S FH B AT B 3 A S5 Bl 2K 254 75 SRR
WAL RER 5] AW, A HEARMMEREAY TR OB KRR T By C 4, $RTEHiZF
KB 4 B RIR LAl I & X3 28 B, T kD JB S0 AR AR A RIS N AR AR IR 2K 2454
SR B A R PR AE RS, #56 J8 T AR 2 B SRS [ 1] [6].

ISB 2R i FARZ s X I PH A 7 X, BURACREVI[6]: H LA S5 IR e 2B AT AHIT, R RR 24 1]
AT AR LR T AP 7 5 IS B AR 22 AR X3 Bl 25 5 R i 22, 58RI HDP At Th g R B[ 7]-[10]
CESPB JUIKs Ji PR 24590 N 331 B e FLIR T8I 7o P T, FLBE0 1 FH mT R 5 24030 3 B s 7 7 I IR B 4 1
TN 2 J5 3 O A SCE AR A ARA SR [11] [12]. BEAERT ST R, R WY [HIPH i (erector spinae
plane block, ESPB) FJ B8 &5 B A S5 P AU 220 53R [13] [14]. AWE7iH, B 45 C4HARJS 24h
AR R HE. PCIA 5 803% R BRI ROHE B0 L] Lk 22 SR 3 eG4 3, T [ HDP AU LT B

i
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H, KAEFER 67.5%, SBEAE ISB I S B IR —F[7]-[10] [23]. TR, ETRHA. B B
BELY T A5 A 22 BEL i e CESPB 5 i 128 (4 28 DX I B 305 SR 52 319G 3: , HoAZ 0o B AR TE T4 78 S BRI 2%
R E D IR 52 B 15] [24] [25]. AWFFH, CESPB AITE3RS 5 ISB AH T 5 HEE R RO 1 [F] s
/BRI HDP &A=, R RETESE FH T 55 AU BUR ROR 5 IR LT Re LR 4 (1 R 2

PACU A& K E ZIRINIhEE . 4SRRI AR N BT 2R2G) F & . POmMI SR RIPIR . BMI. FA
B ] Je BE Al D) B 55 2 (Rl 3K 5 [20]-[22]. A FLH, B 41 PACU ik SpO2 ik T C 41, PACU WA ]
KT A4 CH, $2/5 ISB 1K HDP Al AERE Lk & = B SE AR s H5 A A% SpOy S AT AL T %t
ZAVEHE, REIEEAS . A HEREA HDP, HEARBIT 22T R . R JEHR AR
#H, WA RERIA RPN ROA . C ALER/D B A R 2451 R R b sgmalg Lo Re, Rtk PACU
A AP R

ARG B A Bh G B0 AT e — e R b S R AR . RS2 M RE ST IR R R A . BEAEAF AT
PN, JRHBANAR S SRR S E G EAE . REZIRADE, SEREINAAM T RS, (HHHE
s LLAE 7 SR AN ORI KSR D HTER (2] [3]. AWTFTH, B A C4HARJE 48 h #ahaifE . S EAMA R &
T A Y, PRI A B SRR R, IR R RS BRSNS AN 2 . C A S A A
T B M, MMHAENIMNEMEZERTS I F R BBBIR)G RIS L ZmAE R . RER G .
1EAbk Iy il & 7 SREE R R 52, CESPB AE 5515 ThRe Pk S RS AT 75 3k — 2D B U 38 U o

K FAAFAE— B SR BRI : © AW 0ARES, FEAREA AR, BN B 2N ASA I,
(A HE RS T 7 E O e AR, A AN A R XU N AT TR R . AOR I AR AENE T
FIELPRE 1 e [SHL 5 e i i i e vy PP RIS BB S B, I TE B AT S O RIEAT It T B (pulmonary func-
tion tests, PFTs), %1 F Jifiliif & (forced vital capacity, FVC). 5 — 0 71/ 25 # (forced expiratory volume
in one second, FEV1)4§, LATE A [HIVPAl AN [F] B 77 ARl S ThREIISZ I . @ 52 T it ks s FR 1), B
FoA Ve B AR PR A, St FELVT PR BRI 2 T S 2 iR R Re SE LB VE,  PTREAELE — 8 SEHt i o )5 20
FUR] SR P B AR R, A9 oot B A 2E 0 SIS it b o A PR B BEL A R, S S ASE R 7 RSk s A T A
ZER, BRI 2 A PERIAG BRI A AT ER N AT D BAR B K B NS, A S5 Ja BRI BRI
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