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bupivacaine on postoperative analgesia and early functional recovery in patients undergoing shoulder arthroscopy
under general anesthesia. Methods A total of 96 patients scheduled for shoulder arthroscopy under general
anesthesia at The Affiliated Huai'an Hospital of Xuzhou Medical University from June 2024 to April 2025 were
selected. They were divided into a control group (n = 48, ropivacaine hydrochloride) and an observation group
(n = 48, liposomal bupivacaine). Surgical parameters, hemodynamics, pain scores, early recovery indicators,
inflammatory markers, stress responses, and adverse events were compared between groups. Results No significant
differences were observed in operative duration or length of hospital stay between the two groups (P > 0.05). The
HR and MAP were compared between the observation and control groups at entry to the operating room, end of
surgery, and 30 minutes postoperatively. The results revealed that significant differences in HR and MAP were
observed across the different time points (P < 0.05) and between the observation and control groups at each time
point (P < 0.05), with lower HR and higher MAP in the observation group. The change trends of HR and MAP over
time differed significantly between the two groups (P < 0.05). Visual Analog Scale (VAS) scores at rest in the two
groups were compared at 1, 6, 12, and 48 hours postoperatively, which demonstrated that they were different across
time points (P < 0.05) and between the groups (P < 0.05), with lower VAS scores in the observation group, indicating
superior analgesic efficacy. The change trends of VAS scores over time also differed significantly between the groups
(P < 0.05). The differences in pre- and postoperative QoR-15 scores, forward flexion range of motion, and abduction
range of motion were greater in the observation group than in the control group (P < 0.05). Conversely, the changes
in IL-6, CRP, MDA, and SOD levels were smaller in the observation group compared with the control group (P <
0.05). No significant differences were observed in the overall incidence of adverse events between the two groups
(P > 0.05). Conclusion Interscalene brachial plexus block with liposomal bupivacaine enhances postoperative

analgesia, promotes early functional recovery, and reduces inflammatory responses in patients undergoing shoulder

arthroscopy under general anesthesia without compromising safety, demonstrating significant clinical value.

Keywords: shoulder arthroscopy; postoperative analgesia; liposomal bupivacaine; interscalene brachial

plexus block; functional recovery
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1.1 —RRAER

B 2024 4F 6 A —2025 4F 4 4 M BB K 2%
I s 9 22 = g WA I B9 4 B BRI R O T B TR B
96 ], iz FEALE 7 3 1 Loy Dy WL 2 A x4
A8 . R IRUR WL BEAT o L S ge b B, LA
TRBIFFE 45 R 0 2 WU A AT S Pk o TIA AR IS . IR T
i 5 80 (body mass index, BMI) 13 [ J§R fi%: 2= Jifi tp
2> ( American Society of Anesthesiologists, ASA) 73 9% tb
B KRR, 2R IEG B (P>0.05), B
AR (WL 1) o A WF I B 3R AT B2 B R A e P22
5143 1§ 45 FEE (No : HEYLL202205) .

F1 WA—MMEBELE (n=48,xxs)

- Ef_&%/(ﬁ , BMI_/(kg/mz, ASA5Y % 511(%)
X*s) X*s) I %% |13

WMLl 45.18+4.16  2336+227  20(41.7)  28(58.3)

PHEZ] 44.83+4.97  2349x231  22(45.8)  26(54.2)

t/X 1A 0.422 0.278 0.169

PAH 0.674 0.782 0.681
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HA.
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B ORI R BT 2 25 1) sl SR 25 A L
© G I M2 F G i sORS PR A5G 1k G G DE A
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1.3 FHik
BEARAEET6h, 251k2h, R TARAZE;
A TR = S5 T G B, E R D A A R AE
BEBUDEME, 6 ~ 13 MHz 5 L7551 5 F &
) JILTE] 720 R DA BEL T, R FH P T 42 R B A 18 G 2F
FER, BRINEF RO E S, WS ALTE A A LR g
JE A UL 75 48 B B 25 e A A BR A ), [ 2 1 5
H20223899 , KL 4% : 20 mLL: 266 mg) 10 mL + 2= B £k 7k
10 mL, XF BRZH 73 A 812 % Wk = (Fifi Bt AstraZeneca
AB, EMHIE 5 H20140763 , L A% : 10 mL: 100 mg)
10 mL + A= 7K 10 mL, B 5E AL 10 min Ji5 PEAS
BEL AR . SRIEAT & BRI E T, WR K2R 18 HE
Winty (L TiEERHR A RAR, E2jES
H20210007, #L#% :5 mL:50 mg) 0.6 mg/ke, &7 55 K JE
(B AN ARFEAESA, B A F
H20054171, #84% : 1 mL: 50 wg) 0.5 petkg, =PI
R 2 T BT il e e (L S 2 R A PR
oA, B 2 E S H20060868 , LK 2 10 me/ 32 )
0.2 mg/kg, ERMEFTIMES, SELE N
W AR VR BE (fraction of inspired oxygen, Fi0,) 40%,
WS & (udal volume, VT) 6~ 8 ml/kg, I W7 1 SR
(respiratory rate, RR) 12 ~ 14 X /min, PEEK 44k
Wk 7+ & (end-tidal carbon dioxide partial pressure,
PETCO,) 35 ~45 mmHg. A fELk Wi iLms #2 %,
JRR P 24 47 R FH B 25 K e (BB A 2500 47 B 53 4T
N A, [ 25 i 5 H20030197 , BEA% 2 1 mg/ ) 8 ~
15 pg/ (kg-h) BEAEFRIE 0.25 ~ 0.50 mg/ (kg-h).
1.4 WMEIEFR

141 FARIEAF WA RENFRER ., 4
IZ% Hj‘ I‘E—] o
142  fwR#sH s AFARZEE ., KR 30 min,

AREEHE R 2 S 800 AW B3 10 %R (heart
rate, HR) F1 ¥ ¥ 2 Ik /& (mean arterial pressure,
MAP)

143 Zamigdr ARIG 1. 6. 12148 h 2R HMHE
BEHLPE 4315 (visual analogue scale, VAS) T4k & 3%
P AR S VASTEAMRic B (04y) Eix
FIZIEIR (104)), xR 2 T 2k g Mok
PG, s R AR R, BA
R0 NG PR3 FHE o

144  FHEIIRF RETS5ARE 24 WA G
PR A2 J5 i 3 (quality of recovery—15, QoR-15) PF43
JB 2 W 95 B RE . A1 RS Bl RE PR AN AR A R
PGB . QoR-15AL % IS4 H L W36 A FLEF Il
JE Gy . ) . DHEURES (B,
JE) . asrtE (W AEE ) YR, B0~ 1047,
T3 150 430 1743 B e 4 7 R Je ik O 5 R A
RE 4= 1 S b L R W B B0 BRE K. SRATH
I A 5 JE O R 9 3h B AR R IR 3h
5 1 S T T 5= A 1 L VAL A R AR VA
It A RO B TR AN, R R AT TR T
2, B sl U OCOMR TR b R R AR A T
ARG Sh B, R A RO R R TR
5 B R R 5 KT T AT, B8 30 B A s IR i R
B I A 2 B B KM . BT I R K
S0 N EEAT R R A 3 IO
1.45  KmEZp#isis RIS ARG 24 h RESH
JE KL 3 mL FHUEERE H, 3 000 /min # 0> 10 min
Sy B M VE . -80 CARAEFEMN . R FH 2 E R&D
Systems 23 7 ) Human IL-6 Quantikine ELISA Kit {7
& (45 D6050 ) A5 11 41 A £ 2% -6 (Interleukin—6,
1L-6) 7K, R B RHEA ) TR B A R w1
CRP ELISA kx5 & (745 . KHB3181) Al C-
JZ W #5 H (C-reactive protein, CRP) 7K, @i Fd
IR ) TR 5 BT A MDA KGR & (F .
A003-1) % F &% A% L Lk 2 R % O N R
(Malondialdehyde, MDA ) 7K°F, R Hdbat &3k %R
AR A A ALY B LB (superoxide
dismutase, SOD) Mk & (H S . BCO170) il
1o MRS S AR I 5 SOD K-

46 FRREE PIHBEARE T2 h N H R
REIE . BTN . Sk @SR RV AE N
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1.5 SFitFERE

KO8 3 B R FH SPSS 27.0 G it # ik . iR
IR + bR (xxs) Fom, A KK S E
ST 20T THEOR R LR B b sl R
(%) Fx, WEHXKE. P<0.05k2%E5A4501

RO
2 #R

21 FWAFARIEREER

W5 A 5 0 B2 F R B R L B I IR B AR
Lk, ZF BTG I#E X (P>0.05) W% 2,
2.2 FWAAFERIELKMTEITZHETH

WL 5 XIRHA FARZER REE RS 30 min
) HR . MAP [oAc, R M &8 W & it m 5 224

*2 WAFARIERLLE (n=48,xxs)
415 P AR} ] /min FEBEl/d
WEZL 122.36 + 25.24 6.84 £1.57
XJ BEEH 120.14 + 28.67 6.90 + 1.92
tfH 0.406 0.184
P1H 0.686 0.854

Br, 455 OARE A S HR, MAP IL#, 251
A Gt L (F=25.672 F119.347, ] P=0.000) ;
QWLELLH 5% FRZH HR . MAP L&, 2 %A 451t
2 (F=10.125f18.974, P =0.002 10.003), Wi
L HR B, MAP S ; @PIZH HR. MAPZE 4k
G, ZR¥A SR X (F=12.583 i
9.816, ¥ P=0.000), W3,

*3 WALRREMEEHRMAPLLE (n=48,xts)
g HR/(¥X/min) MAP/mmHg
. AF AR N ZRJ5 30 min ATFARZ Ak ARJ5 30 min
B2 86.34 +9.23 91.27+9.14 67.15+5.82 91.36 +8.24 91.92 +8.15 88.45+5.73
Xif iR 85.89 +9.47 90.45 +7.83 62.63 +6.72 90.97 + 8.58 90.36 + 8.24 85.27+7.45

2.3 MARERIERERIERAZW

WEEH XA 1. 6. 12 F148 h # 2 A0R
AT VASVEAr e #, R H 00 & 5 31 0% Iy 2243
Mr, @558 ORI E S VASTE L, 274
GiiterE X (F=27415, P=0.000); Q@WEHS
XA VASITF4r b8, 2R A Gt EE X (F=
85.732, P=0.000), WE4] VAS PE#{%, AHXH4HE
AR, @A VAS TEAF b ta#i b i, 2%
SAEGIEE L (F=19.547, P=0.000). W34,
2.4 PWAFAREREHREERHNTH

X} 8 4 55 W0 5% 20 AR T QoR-15 VF43 . Hij i 1% 5l
B LOAMNBIREE R, &K, ZERY g F

x4 WARFESVASTESLE (n=48, 57, x =)

25 AJG1h RJG6h ARJF12h  ARJF548h
WMEH 2152062 1.98+058 1.82+0.55  1.65+0.52
MHRZH  225+0.65 2.68+071 3.12+0.75 3.45+0.82

15 PP . HIEIGE A . ANRIE S LE, &k
5, 2RMAESIIER L (P<0.05); WEARG
24 h 1Y) QoR-15 PF43 . HijJi G sh . AP 3h 2 1
X R, X B 5 SRR T JS QoR-15 1143 .
HIRR G S EE . ARG B BE () 22 (H LL AL, &8t K,
ZRMA G R L (P<0.05); MEARG G
QoR-151F4r . HiJH GBI B . AP is o B iy 22 (H Y

B (P>0.05). XA SMWEAARG 24 h i QoR-  KTXHLL., WARS.
x5 MAFANGEHMEIEIRILE (n=48,xxs)
a0 QoR-151F43 HJE SR/ (°) HMNEIEBIEE/(°)
NI} ARJ524h P2 N:) AJF 24 h 28 AHi ARJF24h 2{H
WMELH  78.32+524 92.15+3.67 13.83+4.51 4523+635 8547+5.82 4024609 4236+578 82.15x624 39.79=6.01
XHHAZL 77.89£547 84.63+4.92 674+1.19 4497+658 7236+745 2739+7.02 4189624 6347+7.83 26.58+7.04
1 0.393 8.381 9.642 0.201 9.454 9.127 0.370 8.914 8.462
P 0.695 0.000 0.000 0.841 0.000 0.000 0.712 0.000 0.000
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2.5 WAFABIERERMHMIERHNTL

X} 18 £ 5 W% 41 R Hij IL-6 . CRP . MDA . SOD Lt
B, G K, 2R TSI EE L (P >0.05) X% ]
ZH 5L LH AR IS 24 h (19 IL-6 .CRP .MDA .SOD %%,
K, 2 R A G EE L (P <0.05) s WAL AR

J5 24 h B TL-6 . CRP . MDA 7K I T XF B4 , SOD 7k
v T HE AL o BE 2 5 U8 4 R T JS 1L-6 . CRP
MDA .SOD fy 22 B Hb i, & 1 KK, 2R giit2#
B (P<0.05); MEAARAFIL-6. CRP, MDA,
SOD fy 22 {H ¥ /NF X IRl . WK 6.

*6 FWAFAREIERERMMIEIREE (n=48, x+5s)

1L-6/(ng/L) CRP/(mg/L)
ZH 51 — - — -
ARHj ARJF24h Z(H ARHj ARJ524h ()
WEE L 1235+2.14 41.47£9.25 29.12 + 8.97 5.24+1.23 17.36 +2.15 12.12+2.47
X R 12.68 +2.35 52.63+11.72 39.95+11.43 5.37 +1.45 25.27 +3.45 19.90 +3.71
1l 0.718 5.234 5.112 0.484 13.098 12.346
PAE 0.474 0.000 0.000 0.630 0.000 0.000
MDA/(pmol/L) SOD/(u/L)
4L - X o .
PN AJF24h 28 NG AJF 24 h FE
WiEEH 2.52+0.68 447 +1.24 1.95+0.62 85.36 + 6.24 72.15+£5.83 1321 £3.62
X HR 2 2.55+0.72 6.36 + 1.83 3.81+1.17 84.97 + 6.58 62.47 +7.24 22.50+9.75
1 0.225 5.795 9.665 0.306 6.947 6.286
PIE 0.822 0.000 0.000 0.760 0.000 0.000
26 MWHARRMLLE FGRE R W TERRIEAS BROT IRT, 4 B RRIRER A X

WL S5 A B E AN R RS R L,
LXK, Z2REGITFE L (x’=0.616, P =
0432), W7,

R7 BAFRRRMEERILE [n=48, f(%)]

20 51 SRR BT R Sk BEAR
WL 1(2.08) 1(2.08) 0(0.00) 2(4.17)
X IR 2 3(6.25) 1(2.08) 1(2.08) 5(10.42)
3 itig

IEESEPEUNSTEA R8T SN (35 -/ H PN
W, A Rz SR 5 52 B 4% Rl
Pl B N R AR R 4 R B A AE)T
JB 5T M SE PR I A R B EE LT, HA2 TR
AW JE R AR BN KR AT
MALTR L =, BB MO IRIT R MR . JF 1§
AR ST R 05 S R A R 4 22l F TR
PR B A HOR S ARG IR,
HAEAGN KRGS, HFARLREPTE
HESL A R B AE , IR0 5 A L A R A4 4
PEATARBRERAE AN n] k22 51 kR R BT

Sl 2 BHL A O JE SR B TR T R
HhULTE] 74 Ao 22 BEL I BE RS TRERELINT C, . C AR Y
i s SN L I U N DTN S NV =R 4
U BRI, A2 0 ) T PR e 28 40 2 IR R A B0 U BH
(PR e A B, XL 98 42 B i RS 72 h (9 S SR B
S AT HCAR DS B A O i — AR R R,
i AR BEIR XU TR A R Y, P AR E
2 % BUBAR , AE TR TS nT SC 325 W) 0 35 SRR
AT i 2 0BRGP ) 2 5 A e A T 24 0 A
F iR AU B RO, A R AR P R B
SRR R, S 9l o A0 S R T L PR
i A S B 20 PR, R RS R LA A R B RO
L Bz J 301 G 48 e i LA BE =5 R S W 300 0 R AR R
AR JE R A o R e AT

ARWFFEEE R BoR, WE 5 X IR 59 T AR
] B AT Bt I8 18] ToGE T2 0, R WA L I o
AP T L1 90 B A e 22 BHL i B SR A SO 5 R T
T EL A S, (R R IR R T A b 48 A I A
ARIGIRIZ 2% o W2 S0 3 A o o A 4 B R4 2
R — AR T TR, FAM ] 252 28 2
T 5 AR E AR RAGR LR, AR B 25 ) 1 1
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12 25 Wy 38 o8 2R U O o () R R S R A T
508G S AR T, B R R B SR
Xof LI T BRI 52 TR 5 T

AT R R, i tb R HEE R AL ARG 24 h
ST PR AL R 3848 A 0 T B B
MR, $278 % 25 ) bR S LA U A, 1 TT BB A
AR AL R AR . — O, K U R
W RE T - TR - LR T AR, DR
S| K 0 L v R N AN PR SR A Y S — T
T, 2490 5% BRIk T RE T B R Y R AL 80 S Ak
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TR, SRR 7 SRR AL T AR 5 AR BRR S,
5% 45 S S HFAT LG R BB O A S S5 2ot 4% il O
) Bz 3 RAE LA BE , AR B A ] il BT — o 1
PR AP A AT BRSO o R L5 4 A B RO
Ty R &2 K A BN S A T £ B B A
BHARRFM LR SEGEHRRY RK K45
FERS, R R S TR LR 4R T AR [
H A& R 2.

S W T = o NP =R NS R I ETRR S N
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(AN HEPE A PR . RN TR 2 s . REEAR
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