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Advances in the application of liposomal bupivacaine in perioperative analgesia for

cardiothoracic surgery

LI Bingqian, GAO Yuxin, CHEN Yu'

Department of Anaesthesia and Perioperative Medicine, the First Affiliated Hospital of Nanjing Medical University,
Nanjing 210029, China

[Abstract] Cardiothoracic surgery is associated with significant trauma, making effective postoperative pain management critical for
enhanced recovery. Traditional regional analgesia is often limited by the short duration of single-dose local anesthetics or complications
associated with continuous catheter techniques, which can hinder effective pain control during the intense 24-72 h postoperative
period. Liposomal bupivacaine (ILB) , a multivesicular liposome formulation of bupivacaine, provides a single - dose analgesic effect
lasting up to 72 h. This extended-release profile offers a novel, catheter-free approach to regional analgesia, with the potential to reduce
catheter - related complications and serve as a key component of multimodal analgesia. This review systematically summarizes the
pharmacological mechanisms and clinical applications of LB in cardiothoracic surgery. The evidence indicates that LB enables
prolonged analgesia with a single dose, replacing continuous catheter techniques to mitigate catheter-associated complications, and
exerting an opioid-sparing effect as a key component of multimodal analgesia. Meanwhile, this paper discusses ongoing controversies,
including its comparative analgesic efficacy against established techniques like thoracic epidural analgesia, limitations due to its
physical properties affecting tissue spread, and challenges related to its cost - effectiveness in different healthcare systems, so as to
provide evidence-based references for rational clinical utilization.
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SIRVE X B A RR SR . RFBURA R 5K
— R Fp BEAE B A« PR IR AR E A ROZ S T
WP R, 8 T e AN K AR B I RE B it 30 J2% % XU 5 [
I, SRR B ey 5 U5 D B il v L
B8 I LR 0 LR L S OB R R R AR AR B4,
30%~500 H s i 514 56 35 AT H B 1 A R 3t Jee Dy g
PEAR J5 PR SRz S A o

TNk 5§ 2 4 FL (enhanced recovery after surgery,
ERAS) #5138 et 22 A A sl F AR ML
ARG HEE . Hor, A RO X R B e 2 AU
o RISt LA SR BRAFAE B IR 45 24 6 R0 i 48
BEIFROEZ & R, M DU 208 &5 R 55 &
W 307, S A o A o) A e AN A i R R ST A
5, i8] Re it e 18 R )5 98 (chronic postsurgical
pain, CPSP) . W78 R7R, FFIAR f5 CPSP & A4E Z ik
30%~50% , 0 IEA JG 9 20%~30%" . CPSP AU
Wi S5 2 A 0 BT B, B AT SR S BT S, Ok AR
5 SR AR VAR BB B, 2R
B B AT 0l AR b v B S, (E R AT
T B ATy T R B AR o BT Py SR 2540 e ) AR
SR P T PR 0 ) L R i S8 X I % O BRR S 58 AN R e
JSE, 5 M 26 A AR I B A R A B (tho-
racic epidural analgesia, TEA) B #E 5% FH ¥ (thorac-
ic paravertebral block, TPVB) & 1] $& fH A 24 1) [X 45
B, H LIRSS 25 I RO R, T 2 B FOR IR 7
R SR IFAOIE S BRI E e, S LU LA TR
R A R,

A b= K g A& (liposomal bupivacaine, LB) A&
— LT 2 B IR PUA R EOR T R KRR IR 2
PR R IR 45 BRSO IE R £ 72 h, NSEI T 3
7 B X IR AR AL T AT RN 2022 4F i, LB

Outer lipid bilayer

CI] P T i 42« SCAEP OO FE R R AL 171, BB A
R RARRREG ™ 225 51Ny [ O i S
ARSI IR AL 1B, (Elm RN T e E 2
S, T RGBT UEYS . SCE XS LB A2 B
] B FLAE o i SN BB ST BRI o P PR N2 P 3 ik
1T ARG, UL 2R AR Ty AR S %

1 LB#E£

1.1 HEF 5K F

LB % DepoFoam™ 2 #Jl5 B+ AR, th 2 /N E
FLO MG S . ZRIETARSERNHRE
B2 JE N AR ASR], P B 2 AN R O /N B
PR, B EIRHE . AN EAR R
KW, T 2 M IR FEA R (B D, X
Foph o 45 A6 il 25 W R TR R BB R M P R X 2 b
SN2 R BN S , ZiVIRR TG B S 2 BRI
TR, T BRr SRR TR VR AT RN, . A TRV IR A 2R
S BN, BB A/KT BRI PR T 0%
BN J12 2 g, A B R DR g T R D 47
ORI fi 2 350 B 2R A R T, LR 0B T RFSE 72 h, 3 A
TG0 JRRR 2R TGS DL BT SO R I )

2930 12T BN, LB 2 B0 R U
AiE = T A 259 FE VA I T 45 245 0.5~2.0 b, HH 1
2] 3% PR 5 AT G DR T R WA N L P 3, 42
P BB s 55 2 AN UEAE LT 12~24 h, A JIE T A4
PSR E . Hu %6 % LB 2580 ) 2 AT
T RGIT, AN 4 Tl PRI 3% 214 41 5203
SRR IR, LB IR 2 5 I 25K FEAE 0.5~2.0 h IR
5 1 /NMIEAE (Cmax, 200~400 ng/mlL) , B J5 T B 12~
24 h L 2 AN A (Cmax, 300~500 ng/mL) , A5
1 ANEAE ) 1.2~1.5 £ 5 R A A FL (VA 2 100~

Inner aqueous chamber

Encapsulated
bupivacaine molecules

El1 HitFEERES ZERFENTEE

Figure 1 Schematic diagram of the multivesicular liposome structure of liposomal bupivacaine
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150 L, $E7R 2590 12 0 A T80 5 i Bkl 1 (L)
4 12~18 h, WEK T AT LR A 2~4 b LB 3
B AR EK (10~30 pm) , 3 DL 3 B 40 L5 BEJE
MEAEIE , 23 (A7 BE 1 BEAR T 254000 & Ge e,
T FERAER o I A 22 B UG ™0 Joshi 25 1 5h 4
WHFER A, LB & 5 4h 45 )5, 1249k FE AR [ 55 57)
B A LR D 1/3~1/2, HLk Vg ] ZE5R

% LG AR 1 45 1 e B MR Ah B AL IR B v
FEBUR . IR H TR T A S LB AR
HHRZ RHEELMAEAG L RERRRAGRG: 65
738 Eh B AT LU AR BRI BG4, B A L R R A
F3HEE LB FIE 1) 50%, HAS B AR 548 P I TR VR
EER S YO DI PRIE A SPSE = |7l e S E S
RZ EA B m MRS, AT AR U 72, B
B S, ST . ol A LR DR BN R 2R
259, AH SR B VR A T ] RS % R AR A R 45
R SRR AN R A FH AN 2 17 85 771 14 0.9 9% AL B
TSR 2 PR P /K SRS I BT A = B T
DA i A 2 S 3BTRS 7™ LB (I R A
W LR R R 3R PT . RERRHE
7779 266 mg(20 mL, 1.33%) o IIfi A 7] AR 348 BEL ¥
0 BB AR T SR AT AR PR 22 30 mL IR BEZ)
8.9 mg/mL, FikE 22 40 mL I IR FEZ) 8 6.7 mg/mL. H
TR, I B AR 2 5 SO AL AR P AR T AR = ek
b, ATRERC IR BH A S e . H AT R AV T
1.3 mg/mL(EI 20 mL SR 730M B 22 40 mL LA™,

1.2 Z#4&k%

LB 5T H 2 B IR AR 450 5 2L, 720
SEBHEIAR IR PRI RIF etk RRRe4
5 #: 7% (local anesthetic systemic toxicity, LAST) 42 [X
Sl SELARF P 7 B R R o A G A L DA 1 0 P 25 12
{H 29742 000 ng/mL, #BIL ILR 5E mT SO0 L O
BRAFPY . LB B 25 0k 5 38 E 500~600 ng/mL, 378
TR . SCRRARIE Y LB A LAST N 2 L
B2 5N 7 F sl i 24 <0,

PHREN 1R I B, LB AR i i o [ 36 I 3
(1 I 24 W R AR T B PR BRI, R M B A R =
2, Cheung 0 T A R K50 40 N 24 i) i 7
ZAR &, 2 %5 LB 106 mg. 266 mg Fl 532 mg J=
PR, 2 R B A R a2 I 24 VR B K T
1 600 ng/mlL, A Hi B0 HL ] 53 8 BRI 2 RGUREAR .
FEL IEAMEHFE AR A, LB R B RIURL R ) B 2 18 R T
FEVEBRAR T 23R N L5 5 51 R S O B2 14 1
AREMED . M ORI B AR R, LB 45 24 J5 2RI

G T TR0 B 1 R AW %2 3 B 5 1Y) O P PR 5 AR B
FEEOHEA R FAE7, Bergese %4 LB 1.0 I
AT T REVEHE, 40N 300 &) B 3 0
P W, 45 R 7% LB 2H Qe [B] 3128 1k 5 22 R 5]
HESLGIT R EMETEIH, S
T R R AT LU AR TR AL R S Bl 2 2 2R H I 45
SR, T LB - FAH AR LA Y. Markova 2557
[Pt 7o LB T LB 58 8 A b R BROR AL i i
(IR, &5 5 55 0% i A b R 4 HE B S 1 e
Ak BEEE K, 10 LB 2 25 2 4R 45 M AR IE R
LA e AR T3/ M2 3 LB 5] B B4 42 B 1
N7, Tirotta 252 FF FE ) PLAY HF 740\ 102 f51] 6~
17 8 FAREE, VMG LBIEARIS 27U 2 4k
SR EoR, A B LI 2GR 2 A5 T 1 000 ng/mL,
R B LAST KB . fEZEBRH P, ikFk
LB RN 80 ] 65 % LA B D IEF AR B, LB
A J5 ML 25063 FE R (4124156 ng/mL, A H 0
A RGA R EIRE IR LB fER R A
B RUF 2241k

TERFR AR R TR A 2 4. it REE
SEAR 51 T 40 B €00 25 PAS0 il R AR Y, 0o i 1)
T AL e LS DR aR o XTI E LB
(1 PR 7 o3 1 2 T R A, RV L B 1 PG
T2 R AR, (R TR VR R A A UG B
17 VR R T 5 I s M

2 &R

2.1 WylalAd £2 FLi# (intercostal nerve block, ICNB)

ICNB 2 [l S FHF- AR BRI 5 BOR, W] 421
T FARYIE R 51AE B e B35 XK. LB 1)
I FH Ks ICNB ) FEL 9 I R A% 558 Ja) JBR 24 £ 250 /)N I
AR B ARG 72 h, Hlm KA B2 23R
TR 56 55

78 B Jes 45 T R b, Z2 0T A — B R R LB T
ICNB 7] fi 2 2035 R 5 B o i o o A 25 i
i f B2 51 5 N ICNB LR, LB 82 T+ i e 45 A
VIR ARG, B#H ARG 12~72 h 5 2 K5 3 NRS ¥
AYREFEMLTPIRREAP <0.05), RIFEZFKE
SOUHFEE D, PCIA 1 KAZ I (A E A, B IRCF IR
IS B A4 6 o sl R A5 O B L i 5 it A T R o
[ B BE VR T (n=228) {275, LB 2 AR J5 4~72 h L5
FEFLIT 43 (visual analogue scale, VAS)VF 7 MK T 21
B A EERIRIZL(P < 0.05), RJ5 48 h A G R
I, 378 LB A Bh Tk 8 AR5 RE s A
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B KB [ B I 9T (n=100) [ REIESZ, LB 2H R J5
12~72 h VAS VoM T 0 HEZH, BEU 38 1 034% T B
[MREIR , RJ5 72 h & 25 K D, HARJE 1.3 d &
B R ET (QoR-15) B FH R E= (P <0.05),

BAEHE AR TT#E— 2582 T LB-ICNB R . Li
G o, @75 51 S R ICNB 4 AR J5 0~48 h
VAS P43 14 i A T X IR (P < 0.05), RJ5 48 h
H R 75 SR R PR (9.83% vs. 31.03%, P=0.004),
ik BRI TR) 4 4 [ (4.69+2.14)d vs.(5.67+2.86)d,
P=0.0361, $Eo~ i 5 51 5 AT ol 2 AR SR e
B . Xiao 557 BB AL BAKIE (n=50) LA T
TR 1 ICNB 5 A B BH R0, 45 5 BoR: Wi 1
SYH ARG 6412 h i )& VAS T 73 & Prince Henry
KR ERIPDHEZMTARESAGACP<
0.05),1H24 h JE A TR E Z 5 (P> 0.05), $#E/R
T B7 14 ICNB A 34 F Z A T R 5 B8 (12 h
Do EExE 2 fLH s R, 295 B i 2 i R
9o Y00 L A DR, ol [ A5 P SR AL s B T R R
FH 26 2~9 W [a] 35 8 N IE] L By E 5T LB S mL 7 %%,
AT T H DI B SUR

1 2R AN BT AR T, Sun 255506} 173 491 it fiss 454
FAR B HITTHEPEBEN L AT 70 B, FRAli ICNB 4.
ICNB BtA TPVB 20 12 %45 WL-F T FHR AR f5 48 h Y
I VASTE D Z R L& E X (P> 005,34
)7 55 X8 FH 2 #NRUEEL 75 3R B A% 5 B[] 22 7 70
TGt 5 B, $eon7E i SR J7 T, ICNB H kR
FH AT 3R 43 55 A B A BEL i 75 28 AH 4 1Dl R R
24 PE D7 T, Manson 250956 15 451 i T A 235 1Rl
EPE ST 70 0o, SMRHEE AR SE R 2 T BLICNB
LB [ 1fiL 24 W8 % Ji2 b A7 i 04 0.6 g/mL (YU ] 0.3~
1.2 pg/mL) , A% T 2 pg/mL 1185 1 BRAE ; 18 W B (1]
FR A ] 24 h (FE ] 15 min~48 h) . AT & 7E
96 h 4 ¥ R kAR R 2 B8 PR OB, $ 7R LB H T
ICNB B RIFH4 S e 4tk
2.2 TPVB

TPVB 38 335 J=) JBK 24 33 5 T M +E 55 [ B, L v
()0 o 28 R e 2 I, T[] B 7 5 X AR 5 P
I A2 H AT R AR A P21 TEA 1 X 38 BHL i F A
TR 3T 0T AR B £ B AR A RS G BOR I+
AR B EENE. Hal kBN LBHT
TPVB 1 PR 72 & 3% 5 R AR 1 2 B P 2R
PEBEAT 18132 43 A1« DL 58 3 WK 265 F T TPV B 1) & 24
W5, F LA B TPV B B A & R 0 : QLB 1)
23BN 75 R B A A X3 BHL i 2R R R

FHEE , v LB FH T HES% R RIS v AT 5%

M AR B () £ BE, TPVB (IR R A 1 215 21
T HAE . fR A E DB AR S, TPVB Al 1 i
BFFARAR G BUR A ZOE S, 8 TPVB 11l AR B H
AT TR S . AR b, 2 30 R E
ek —BAUESE T H AL . Ren 2™ Meta 73 7 B
4 BRI G & TPVB 12 2 FE IR R J5 24 h &I VP
I3 IR A AR AR LR R . 5 TEA M LE,
Davies 25 1) R GL AN (3 T4 88 = R 24D TR IE 5K,
TPVB fEAR JG B AR 7 T 5 TEA 2 R ER 12 R
Sy HLBR U B A I R S MR e 25 9 RORE A R
B, o B 2 Atk

MLB R FH 4 55 18] B A w47 14 £, L2543
J1E R SR AL T B AR . R W 1) 5 A 5 1) B
F A 350 R0 R A7 25 57, {H Manson 255576 il 8] f
BELYA P 0 25 AR 30 0 20 S, LB R I 245 DA A i
i T2 000 ng/ml. ¥ 25 14 I , &7 RIS FE I b5
B I DX A, LB 14 B e SRR R A,
Hodh e e 55 BN AR TR S et S
% o A, Sun ZEU R HE P BE AL IR AT 7T BR B
FAT LB, (H IS5 R BoR, 76 B is 55 F R+, TPVB
4 ICNB ZH [ R J5 24.48 h VAS ¥ 5 BB WL
TH] BHL 7 40 22 5 TE G0 i 28 3 0, X — 45 SR A 4 om
TPV B 7E M iz B A op B e Haf DI R Ak RE -

SR, _E IR AT PEHELS i AR 15 B s R FE 1) B
BU0UE . H AT E N A5 = LB-TPVB [ & i = i
FoARE , 1 BOX — B 5T 25 A B AT RE R L - DR
TS B A, AfE 55 160 BT WL 410 160 JEE A ¢ 2 1 B I, 2
T AT SR A vy, 2 i N LS BRI B A 19 AT A
S LK, BF 9 3 F I K A 7R ) 2 A S i ik =
S5 s QLB [ 2 % i o 1R URL B AR 3K, JLAEME
5% 18] [ 55025 B AN &5 25 A0 21 7P B T UK T R W
Ty, & A7 (L R 30 58 3 B 23 A0 AN 3 45 In) LA A B
iIF s @5 ICNB B8 i 521 T BH %5 AH L, TPVB 1) #:4E
S RIS 7 JXURG: BE o, T R R 2R M s PR F 9 T i B
TR P B B R B e ) 32 AR NI

2% BETIR, TPVB AE N i B 7 R X 3804808 1 i
OB, HIERME S 3% Z8AE . 481, LB £ 1%
AU ) L AT Ak TR R B B, B UE 8 E 8 T 1)
B . % T TPVB 75 M 71 FBHE R H 1A T 5 AR
P, FF & LB-TPVB ¥ = i 5 il AT 6) B8 2 B A L
I R ARG 22 A PR IR b BT 42
2.3 AR [

73 T T L i AT JFC 458 (5 40 o 2 2 5
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L, 4 R o I AR T R B2 A0 B AR R Tz B
FH DX S 0 AR, = AL S O UL T B
(erector spinae plane block, ESPB) A1 Hi 4 L ~F [ BH
#ifi (serratus anterior plane block, SAPB) .

ESPB % 7 i A5 T S WLERTHT , 2459 7T 9 3
TSk RN 4 i, S IR R 22 715 B K A e 42 BEL Vo
Forero 25" F 2016 &£ 15 X iR Z iR . Malan 254
G\ 202 451 7 N I - 5 1 A BB 3 14 ] B AT 5
7N $2 52 WU LB-ESPB (1) 5838 A A ] Fr & (bAng
ME 2 & o O T P st FRZH [ (36.7+17.1) mg vs.
(41.8+17.00mg, P=0.05], AR5 7 d N A ZHIZH
3 BRAK (O vs. 4.8%, P=0.05) . % ZH7E B A 3 £ ]
Fr FH & BRI 5 Y6 T % (PACU) B B 08 K AR
2 PACU 15 B4 I [A] 55 7 i1 22 e R ge it 2 3 30, Hok
M & E| 5 ESPB A X HIA R F4F . ST AR
H, Sun ZEB9HE 5T 2%, ESPB BX A ICNB 41 5 TPVB
kA ICNB 076 R J5 24,48 h (1) #8 B LG WOIRE
VAS Vo> Z R BTS04 L (P> 0.05), $27~ ESPB
AEATPVB A BRI E.

SAPB R #7E ] 5 A T A8 i & A2
ARIATCHERAS PR, R 0 BE K 517 X 808
I N . SRR ST 2013 4 1 Ik I8 %
FeAR o 78 M i 85 F R, Zhang S5 B BEHLT IR K
5% (n=64) LLAL T LB 5 Z UK~ [K FH T SAPB [ 845
RO . R EIR, LBAR)G 12~72 h & 2 K iEsh i
JEIFVE 2 2 R T P IR R E (P < 0.05), FIA
£ 95 KJe K AR Ja 6 b i 25 i B &2 B35 b (P <
0.05) ; B R HEAU (] 5 IR IR IE I [E] 3 R HR
B B[] S35 BT, TCU 5% B4 B [0 45 4, AR5 oKk
AR ZR AR, AR BE 3% FH kb, BRJE 3 d Y QoR-15 23
PR (BB P <0.05 . 2 AERE I TE] AR H G 25K
Je & S e B e 7 T 22 R B gt s 3, 2
F[BIE 0 B 2R LB A2 5T R 10 kS S R
(OR=2.34, 95%C1: 1.45~3.78) . 1E 0 fIE F A,
Bailey &5 (1) n] 47 MW} 7t (n=20) 3K FH i 4L SAPB J7
Z (IR LB Ffar IR G ARG 48 h B IR Al ¢ 220
1), 45 R B8 B AR JE 48 h Wi E VAS Y4 AL
BI<3 45y, TSEMKIERAE. Alfirevic 5 bE
BT B EE (n=80) o, TEALES N4 Bh — & 5=
A H, SAPB T A Hi UL T B 7T 456 R f5 24 b py B
AR 45% (P < 0.01), RJFHB MR & 4R [F
1% 28%(P < 0.05)

T BRI, FIRERE B 7 S 2 A v
B VEAL o Alfirevie 55 1) 254X 3)) 77 % W7 41

Fe AT, K P AT R RIS LB AT - B8 VLT
BELYA Ji5 5 2 ik i 22 Ve 3 B2 T L ART 35 2500 1 492 ng/mL,
FR AL I U6 5] 8] 30 mins 31% 1) 85 35 I 24 94 R i
2 000 ng/mL (W FEVERIME . L2594 FE X0 h 28, 26
AN B AEVE S R 2032 he B WL B PR R
2 4 B B IR I, (HF 70 WA R 1, O
87 FH 388 A LR DR 5 LB A7 I 30 35 T T L 5 AR
e h, TG 2GR B v R KUK

UE Ak, B4R 2 T 75 0 7 LB AR 9 B s s 1
HBUR MR SR AR BMIRE Tt <. o
FEEFRRE R 8 I0 253 BT L, (AT g 5 SUR AL AR
W LB A % B TR, 51 R “BEA R A4 . IRR
S DR A BRARRE” S, 75 TR IE 25 2 A
7 % T AR GEH 20~30 mL) BT R, $2H) LB ik
JEAMET 1.3 mg/mL™, #8755 5] 5 T NN RALE
TER 24 VCE 5 M5~ T P 351 S0 9
2.4 g % i (parasternal block, PIB) 5 7 & i%
74 (local infiltration analgesia, LIA)

50 JIE AR IE A 1B U1 R 5 B8 5 PIB A
LIA J& P R B X SR B R . P 3l fE R
HH v B T L R S 442 Bl 2 LY ) I
A, B2 BLRRE IR PR AR K

PIB 38 b 45 J53 JBR 24 ¥ 5T 160 5 1l 1] P9 L5 i
P UL 1) ) PSP T A FTLF T D o SELYS Jl [ e 2 iy
F 3, SEBRAUAN 22 745 BB DX IR . 1% P A T
5% 2~3 em AL, VR E 1~2 em, BBFE N 0]y W 5 7s  RS
JL B i J3E A ML o Hunter 2597 BIF F8AE 92, XU R 358
PIB A iE A i 5 D) AR SR AAT R , 1357 1f 24 06
W N 0.60 we/mL, KT 2.0 we/mL K12 PERI{E

{EA59F & 1 A2, LB F T PIB I AR HIF 78 45 3 5
A=, Lee IR AL (=79 L T LB
A K 2 BT PIBRISCR, 45 BRE R, B&
B [A) U S IR VT3 T 35 25 5, (5 LB 4B A%
KCEIEAR (P=0.04) s B AR J5 72 h N BT 5 FH =
TCU 15 B I 18 A g B 1]« 5 8 I 1) g 3 R A2 ik
ERELE /B LEEES . HAEAN, LB
Bl 7 15 29 80, A5 AR 5 P 9 7K T 32 s P P A AH
%o Subramaniam Z5“ 1 BE LT R AR 36 (n=60) HL#¢
T LB A58 45 b R K (LB+PB 4H) 5 B 43 3 A
Eb 45 PR CPB 41D FI T M LIA (R, AR R W 22 5]
BERH LA 4~72 h 51 8] SR 3
755, 72 h B 2 8 6 3 22 R (139 mg vs.
105 mg, P=0.29) ; B R G A [0 ) 2 7R LB+PB 4%
B PR IR (P=0.01) , (HR S HHEAA B F 4
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KA, FIR AR, 75O FFA PIB Al
LIA #, LB A& vl GEA TR -

LIA MR ITTE 5C B BT v i B U0 O 472 o |2
TES K = R 245 BRI T R N R IV JE K
e R T, 45 A T (0 B YA BLR IR T 0 R
o 5 LRBATELS RN, 50 e R E AR
MEF LB IR IR IR . 5k HEDTGN 106 ]2
SRR R TE AR O E TR B AT A B OR, 5 R
A LR AR L, U O R0 5 LB & 8 3 B ik
BER T IR 2 PR IROR 5 24,4872 hif BSOS IR &
T VAS P53 (P < 0.05) , BEAK MILIE &9\ A ot (5-F2
fi& P < R AR 2R E2) B BB R O o I L 25 H
B R EO KE, #EmB- W HEE KT (P < 0.05) 5 LB
R S5 B U FH AR 290 (R 2B K, RJE 72 h BT
J 28245 M B (P < 0.05) . W ZEAT B a) & A
RN R AR ZF IG5 o Tirotta 555 7] i
PEBAF B FE AN /N L0 ETF R B3 222 1), L
B IE I 0 R VE S LB (4 mg/kg LB R A 0.25% 45
Eb ) 5 ON-Q £/ 22 (0.25% 41 bt K R FF S 5aE )

IR, SR BN LBAFARERE R EE ST ON-Q
H (P < 0.05), ON-Q [ Cnyufe ) fi FH % 5
(100.0% vs. 95.5%,P < 0.05); BRIBH RG24 h N
PEIE V43 o A7 B 5 (27.0 vs. 17.0, P < 0.05) , {H 45
HHEbs R LB T/ ) UM I A ) R J5 B 1
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Table 1 Comparison of characteristics of commonly used regional block techniques in cardiothoracic surgery
Block . Technical  Safety under o
) Anatomical plane Target Coverage o ) ) Main indications
technique difficulty anticoagulation
Intercostal Between internal Intercostal nerves  Unilateral, single or Low Relatively safe  VATS, thoracotomy, rib
nerve block and external inter- multiple intercostal fracture surgery
(ICNB) costal muscles spaces(T2-T9)
Thoracic para- Paravertebral Spinal nerve roots, Unilateral multiple ~ High Caution Complex thoracotomy,
vertebral block space sympathetic trunk  dermatomes (somatic required” radical esophagectomy
(TPVB) and visceral pain)
Erector spinae Deep fascia of the Dorsal/ventral rami Ipsilateral multi-seg- Moderate Safe Pectus excavatum re-
plane block erector spinae of spinal nerves mental somatic pair; chest wall surgery,
(ESPB) muscle nerves VATS
Serratus anteri- Superficial/deep  Lateral cutaneous Lateral chest wall, Low Safe VATS, chest drain anal-
or plane block to the serratus an- branches of inter- multiple dermatomes gesia, robotic cardiac
(SAPB) terior muscle costal nerves (T2-T9) surgery
Parasternal in- Transversus thora- Anterior  cutane- Bilateral parasternal Moderate Safe Median sternotomy car-
tercostal block cis plane/internal ous branches of in- multiple intercostal diac surgery
(PIB) intercostal muscle tercostal nerves spaces
Local infiltra- Subcutaneous, Free nerve endings Incisional site Low Safe Cardiac surgery in the

tion analgesia

(LIAD

muscular, perios-

teal layers

elderly/children, surgi-
cal incision analgesia

for various procedures

Note: VATS: video-assisted thoracoscopic surgery; RATS: robot-assisted thoracoscopic surgery; TEA: thoracic epidural analgesia. Technical diffi-

culty is graded based on the learning curve and dependence on ultrasound guidance. “Caution required” indicates that, owing to the deep anatomical lo-

cation and elevated risk of hematoma, a comprehensive assessment of the patient”s anticoagulation status is necessary.
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Table 2 Summary of clinical evidence for various block techniques
Block technique Included literature Key findings Level of evidence

Intercostal nerve

block (ICNB)

Thoracic paraver-
tebral block
(TPVB)

Erector spinae
plane block (ES-
PB)

Serratus anterior
plane block
(SAPB)

Parasternal inter-

costal block(PIB)

Local infiltration

7 articles (includ-

ing 3 RCTs)

Indirect evidence
and 2 meta-analy-
ses

2 articles Cinclud-
ing 1 retrospec-
tive study)

5 articles Cinclud-

ing 3 RCTs)

2 articles (includ-

ing 1 RCT)

3 articles

(D Analgesia extended to 72 h with significantly reduced opioid consump-
tion; @ Ultrasound guidance reduces the need for rescue analgesia; 3)Peak

plasma concentration far below the toxicity threshold, indicating good safety.

(DAnalgesic efficacy approaching TEA but with lower complication rates; @)
Currently no high-quality studies directly using LB in TPVB; 3)Meta-analy-

ses show reduced pain scores and opioid consumption.

(DReduced opioid consumption in pectus excavatum surgery; 2 In VATS,
analgesic effect comparable to TPVB combined with ICNB.

(DSignificant pain reduction and improved quality of recovery after VATS;
@ Reduced opioid consumption after cardiac surgery; 3) Caution required

for high plasma concentration when combined with other agents.
(D Plasma concentration below the toxicity threshold; @Both RCTs showed
that LB did not significantly improve opioid consumption or primary analge-

sic outcomes.

High

Very low (for

LB)

Low

High

Moderate  (pre-
dominantly neg-
ative results)

Moderate

analgesia(LIA)

(DReduced pain scores and opioid consumption in elderly patients; @ Anal-

gesic effect in pediatric patients non-inferior to continuous infusion pump;

(3Plasma concentration shows a double-peak curve, coinciding with postop-

erative pain peaks.

The level of evidence was comprehensively assessed based on the number of included studies, study design (RCT as the gold standard) , sample

size, and consistency of conclusions, and is classified into four grades: high, moderate, low, and very low. “For LB” specifically refers to direct evidence

concerning the use of liposomal bupivacaine in a particular technique.
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