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A clinical study of ropivacaine in transversus thoracis muscle plane block combined with pecto-intercostal
fascial plane block for analgesia in median sternotomy

HE Xianglin', ZHU Xianlin’, YANG Min’, CUI Zhihong® (1. Graduate School of Hubei University of Medicine,
Hubei Shiyan 442000, China;Z2. Dept. of Anesthesiology, Central Hospital of Enshi Tujia and Miao Autonomous
Prefecture, Hubei Enshi 445000, China)

ABSTRACT OBJECTIVE To investigate the efficacy and safety of ropivacaine in transversus thoracis muscle plane block
(TTMP) combined with pecto-intercostal fascial plane block (PIFB) for postoperative analgesia in median sternotomy. METHODS
A total of 70 patients who underwent median sternotomy at the Central Hospital of Enshi Tujia and Miao Autonomous Prefecture,
from December 2025 to April 2026 were enrolled and randomly divided into the TTMP group (group T, n=35) and the TTMP
combined with PIFB group (group TP, n=35). Both groups received 40 mL of 0.3% ropivacaine under ultrasound guidance. group
TP received bilateral TTMP combined with PIFB, while group T received bilateral TTMP alone. The total consumption of sufentanil
within 48 hours postoperatively, analgesic indicators (intraoperative total sufentanil consumption, time to first patient-controlled
analgesia pump press, number of effective analgesia pump presses) , recovery indicators (postoperative extubation time, length of
ICU stay, time to first flatus, time to postoperative drainage tube removal, total length of hospital stay), circulatory indicators
(heart rate and mean arterial pressure at different time points), postoperative pain scores [Visual Analog Scale (VAS) scores at rest
and during movement at different time points], and the incidence of adverse reactions (nausea and vomiting, CO. retention,
delirium, respiratory tract infection) were compared between the two groups. RESULTS One patient in each group withdrew from
the study. The total consumption of sufentanil within 48 hours postoperatively, all analgesic indicators, all recovery indicators, and
VAS scores at rest and during movement in group TP were significantly better than those in group T (P<<0.05). There were no
statistically significant differences in circulatory indicators or the incidence of most adverse reactions between the two groups (P>
0.05) , but the incidence of postoperative CO. retention in group TP was significantly lower than that in group T (P<<0.05).
CONCLUSIONS Compared with TTMP alone, ropivacaine in TTMP combined with PIFB provides effective analgesia, promotes

early recovery, and has good safety in patients undergoing

ABEETE BRI H (No.D20220050)

bl = e PR I R R e o o W IR N S E L 7 S T
E-mail: 1143024268@qq.com

HBIEVER FAFEER M1 2 S0, -1 WFSE05 1) - BRI S pp thoracis muscle plane block; pecto-intercostal fascial plane
{41, E-mail : 343205560@qq.com block; combined block; analgesia

median sternotomy.

KEYWORDS ropivacaine; median sternotomy; transversus

- 2556 -+ China Pharmacy 2026 Vol. 37 No. 19 HHEZ G 2026 455 37 BHS 191



FEIFAIEA S5 PR R A FAREARL Z — AR5
SRR SIANE T IE B U RO 0 2
SRUEY BEAEASE Born , IE B U1 AR AR S5 I s A 4
P43 18 3¢ (Visual Analogue Scale, VAS) P-4 5 15 5.3~
6.5 53, PR T A PTG AC IR P 22 R GE YE NN T
FRE B0 WUER L O R m BERAS SRS I K
FEC S Annl AT RS ff E R R D) R BB R R K
S IR LR A TR, 2 A DR I T B s G Ay [ R

BRI — P KRB 2R SR R 24, R PRI
BOREY) 92 TR R R s B R, ST
FWT, B RS PR T e bt 2 L i, G455 e g ALY v BHL
i (transversus thoracis muscle plane block, TTMP) mi i
11y 1] 73 B BH 7 ( pecto-intercostal fascial block , PIFB )34 H.
A RAFRBURRCR , B e rim™ . BSR4 Ko
FF TTMP 2 PIFB AT A — & A A2 , HAT 85 B s ] g
J (29 3~6 h) , RJG58R 75 Zwb 785 = R B BT | 2 2
P NP USRI T R B, TTMP 322278 35 T2~T6 il
[i) ot 22 i 5™ PIFB 19 2l ) 7 A it 5 F 5 B0, 4 e et
FEST T T4~T5 MRS , T3~T8 Il [A] fft 22 i ) < 42 7 00
FERIARRFE Q" X278 TTMP+PIFB i B A ]
AI B T5 T2~ T8 Al (] i £ S IX, bb =35 A L 7 119
XS R o BRI AR HE B IR R LS AN
AR LU T BEREE B DI AR B 473U TTMP+
PIFB BH i 4 TTMP FU BH i e 75 4R 75 50 4 () R ASCR
DI IR R 25452
1 #BEFE
1.1 EZHEM

¥ 2025 4F 12 H —2026 4F 4 A T Uit - F 5 %
M AL EEBE(LLR AR FRBE ™ ) A7 1E BB YT AR
R 70 ), AR A BE AL TR 5 TTIMP AL(T 4H) 5
TTMP-+PIFB 41 (TP 1) , &4 35 4], ABFR AR5 Fe B A
Wy & 24 i 58 A0 B 22 B 4 A AL (L5 £ 2025-164-
0), I /B S B Fns W = 45 .

1.2 HAEITE

K FI PASS 15.0 B HRAEA IR o AR TR (
ZHANA B B ) ZER, I A ARG 725 KJe S
E50 500 116 110 pg, ARifEZE 5508 7.48 16,57 wg, T #
22 a=0.05, T BIR 22 B=0.10, H B 1554 75 5 30 4]
B BB 10% B TE R AU 35 Bl
1.3 ZAN HEBR R SRR AR

AT B ANAFTRAE R - (1) PRI 700 WIE 5 i 46
AR 5 (2) 4 18~65 2 5 (3) 3 [E JFR I 2= I pfp 25
(American Society of Anesthesiologists, ASA ) JbiK fi¥ 7325
F 1T~ %%; (4) 1K 5 45 # (body mass index, BMI) }y
18~28 kg/m’; (5) Al Zy.Oo I b2 O Tfg s34k 1 ~ 11
9o AU AHERRPRIE SR « (1) & IF M E A2 R e
9, TR IE VA A (2) RRTF B DB ™ E 0

TEZED; 2026 455 37 5 19

(3) W FR R I B i 2 L T 28 S 5 (4) % Ry R 24 1k
BeE . AW MBRARIE R (1) R IFRFARE ;5 (2)
RIGAHE AR A ; ()R NS KR shal A1 [F
BAE; (DORERRTH,
14 WEEFHE

K AUE BREAE E B E A SR AS SR
SRR B AE PR B A B AR L A i 2R B 5 =X, 45V 0 )
RO NGRS &l f BN NN €=kl
BE A QNS KINE o A R RS S R4 7 56—
B, RS T 8 ST, TARTIT ISk 2
REVFERCR o SR FHPTE T R T3k Rl P Rk e o T AR
R T4~T5 Rl BB, 17 75 GO W 52 I, %o %) iR
B K 0.3% ERIR X WR-R PR R (VL5 18 3t = 245 11
Py BR 2N W], [ 25 4 7 H20060137, BLA% >4 10 mL: 100
mg)40 mL {3 A 1] P9 L5 B ALIT B OB = 55, -]
20 mL ) ; ¥HEAEGZH R, 85 0.3% B UR K 40 mL 43537 E
A TR P L ZE b A JUL ) Bt COUmI 36 20 mL) (i )AL
g R AL 8] CRUAE 20 mL) o FirA 45/ E ) i [a]— 137 i 45
eI R R A 58

A S5 R R A £ #5 bKB0R (patient controlled in-
travenous analgesia, PCIA) , HZG WL J7 R « MK R &F 75
KICFESIE[E B AR5 A R ITE A A, B 2515
H20054171, Hi4% 4 1 mL:50 wg(F% C.HyoN,O,S 11)]150
g IR FRFE e m) Brt (165 i R BRI 25 PR WD L [E1 24
¥ H20060287, HLAE A 5 mg (#% C:HxN:O: 31 )]15 mg
(DU HRER KRR 2 150 mL) , 15 A E 3 2 mL/h, B
YCAB NG 2 mL/AK, B B E] 24 15 min,
1.5 ISR

FEMEAR R R B E ARG 48 h WEF 7F KJE &
Fi

RELMEL e bR 46 (D B et —— & Kb &7
ISR B i U U 2R T R 2R A R
UL (2) FRE Fabn—— BB AR JE SR A I 8]\ ICU ¥ B4 s
() P AR ] AR S5 5 I A A B ) B AT B R
(3) 8 A48 bn —— F8 % RR IR 05 3 10 (To) L 8% JF M 15 i
(T)) BEFF - BD 20 (To) B A NGB EEFF 2 (Ts) ARSh
PEAFF AT (T COBERBES 5 min(Ts) AR EE (Ts) 45 B
[B] 25 140> (heart rate , HR) F1°F- 44 3/ ik & (mean arterial
pressure, MAP) ; (1) ARG IR EDr— B EE FEIK
W 2.4.6.12.24 .48 h I (1§ B F132 8l VAS #4535 (5)
AR —ARJG 0K CO. B &% I 35 8%
P RAEEO, A R RV R AR COR R R R A
=R O R AR S X 100% ) .
1.6 FitEHE

i FH SPSS 25.0 Fk AT 4 b . FF A IES A
FITTHE OB x + s Fom , AL R] FLBCR R 56 s A IE
O3 B3 OB L M (Pas, Prs) 6718, 40 18] 55 R

China Pharmacy 2026 Vol. 37 No. 19 + 25657 -



Mann-Whitney U K55 . THECFORH UGN E 73 L (%)
FoR 0] LSRR Y R 99 5% Fisher A A A 40 (f£ = H S
WAL <<5) . A I B R R Y A 5 225307 2N
22 A~ B T it bE SR FH PR DRL 3R T 22 43 i o A 3 K U
a=0.05,
2 &R
2.1 WHBEELZFIRPILR

TP A 1 BB E ORGSR T- WA, T4LA 178
ARG ORI B o e 9 A B o3 B ) 32 1K
#6801, R 344 . PR E EAR IS M5 BMI,
ASA 539 R K SME 3F (cardiopulmonary bypass,
CPB) I [H] A B 7 T T LU, 22 R TG0
M(P>0.05), WF 1,

F1 MAREFEZTMOLRER

1 TH(1=34) TP41(n=34) ihlz P
HERRM(Ps P )Y 5800(5275,6100)  ST.00(51.75,6125)  —0523 0,601

R/ 16/18 1816 0232 0628
BMI(x £5)/(kg/nr') 21004312 21164249 0871 0387
ASAZME( TR 128 59 0771 0380
AR (R 2 R AR LI ) 1 1013111 1 0080 0950

CPBEF{EI[M(Pss, Pss)]min
:}“*H:“‘E][M(PQHP))]/IHIH

2.2 MABEEBSHREEIBIRNILE
THBH ARG 48 h NEF 25 KJe S i AR EFoF R
Je B ARJSHAE IS R] & UCHESUN [R] BRI 28 A%
FEVRER ICU s B4 i 1) AR B R ARG 51 B i
6] 4 5 25 /K /% T TP 4 (P<<0.05) , 14 YR 3% R B %
AR 5 T TP 4L (P<<0.05) , Lk 2.
*2 WMEBREHEBSREHERNLERER

fhi T4 (n=34) P4 (n=34) iz P

96.00(80.00,105.50)  91.00(78.75,10430) ~ —0.670 0500
214.00(185.00,236.25)  197.00(180.00,235.00) —0.934 0350

AFShNE AR BAE R ts)pg 120881252 108,12+ 246 20140 <0001
AR EE (£ 5)g 311.68+26.16 2976512153 24140019
ARARERE (c+5)h 5951084 4684053 747 <0001
BEVEIRERRME (cs)h 4064123 745126 —1L190 0,001
HIRHESE (£ ) 2588317 2971261 4133 <0001
SRR AR G s 0 1244£126 6061123 21140 <0001

1CU AR [M(Ps, Prs) i
SEBERAM(P.s, Prs)id
ARSRER B HMPs, Prs))h
2.3 WHBE SN E S EREROLEE

PIZH 3 Y HR FEZH N AN R fa) A A8 A 22 e 38
it X (P<<0.05) , (HZH 0] L 1) 2 3 gt i 2#
FEX(P>0.05), HArd Sf JeA8 BN (P>0.05) ; 7§
ZH FBE B MAP 7R 4 N R[] A] i i AR fb 22 S ¥ Se it
2P N (P<<0.05) , [HAH [a] oA il 22 SH Y G812 78 X
(P>0.05) , H 4y 21 5 B 8] J¢ 28 B 24 1 (P>0.05) ,
W23,
24 MABRERGFENZNESERITSHLE

T 2 BB E AR5 A AR B[R] 219 L 32 8 VAS P41
PIRE S T TP (P<0.05), W4,

4850(45.00,54.00)  45.00(42.60,48.00)  =3.191  0.001
10(10,11) 9(9,10) =333 0001
40.00(35.60,4230) ~ 35.00(32.00,3830)  —3.284  0.001

- 2558 + China Pharmacy 2026 Vol. 37 No. 19

+3 WAREZVERMESIBEFMERHLEEER (£
s,n=34)

belip HilgteE T, T, T, T, T, T, T,

HR/(Jmin) T4 8144174 904177 1045190 7614175 1845157 8515126 944+155
TP 9214160 863155 7924142 807+ 144 8262131 843+120 966%112
FRPIE Fupy=21.878,P<0.001;F 55 =3.080,P=0.084;F 1. =0.914,P=0.150

MAPmmHg T4 9L6+125 817471 800+98 8$47+105 855£104 727473 787485
TP 909+116 820585 776573 807+74 803+70 720+40 80.76£75
FRPf§ Fa=46.746,P<0.001;F 4 =0.992,P=0.323; F 1 =2.387,P=0.05

¥ :1 mmHg~0.133 kPa,

T4 THBEREESIUZENESEBIESILRER
(x*ts,n=34,%)

f4hi N T4 P4 ! P

8 VASITS 2h 243£024 2074020 7004 <0001
4h 2644023 2284024 6.624 <0.001
6h 2794022 2374015 9791 <0.001
12h 2574019 2254023 6262 <0001
2%h 238019 2054025 6351 <0001
48h 2184020 176+030 7.002 <0001

BE VAT 2h 2724002 2361021 6.980 <0.001
4h 3004024 2574026 7.100 <0.001
6h 316029 2631019 8.881 <0001
12h 2814022 2494024 573 <0001
%Uh 2604021 2254003 6370 <0.001
48h 238£0.19 199030 6410 <0.001

25 WMHABRERNRRMMILEER
THBREARECO.ERMM A AERE E R T TP
(P<<0.05) ; B4 FB B AR5 B IR B % I T SR e
ER RN KRR 2R TG FE L (P>
0.05), W55,
x5 WMABREARARRMALLRER[n=34,51(%)]

AR R T4 P4 P(Fisher KT IR
L 6(17.65) 25.88) 0259
C0.&M 7(2059) 0(0) 0011
1% 3(8.82) 2(5.88) 0500
IR 102.94) 000) 1,000

3 itie

LA BT A S0 SR 2 5 R I P 6 R DD T A e
BN Z — o IR VI AR KM 1E B
TP RSN B B A5 AR A R BRI 2
PEI , A P T AN AT S 00 WUERERS I il o 4
DR b T+ AR RIS RE R, L 2 00 S PP R e
MBYEARY e AUPRER R, 5 T L, TP 418
BRI 48 h NEFIF K BT B8 AR5 4% I ] A
(T 2512 3 VAS WEOr 1 0 35 TR, HAR 448 ] A
ICU i B IR 25 4 . X RIS IRR AT T TTMP
B4 PIFB, 0] Ay 1 Hh B U1 A S8 A B A Ak A
i, et E YA

DX it 228 Ly 5 AR A L A B DT AR R H 4R
SERVE AL AR T HESS RELH -5 Mg B R 5 SMECi , TTMP
5 PIFB [RLEAT R A RAR () i s s AR | sl St 1 )
REAR I AAE S DU H , A TE P i B DI AR U 1Y)

HhEZG 2026 4E55 37 4245 194



FEJE” Y, TTMP H Ueshima T 2015 4F 1 I iAo
WF5E 2], 78 TA~T5 R ZE0 A, TTMP o] B T2~T6
JUTRIAR 281 S, AT IE P B DI AR S 4R A R A Y
FEIRSCRY, PIFB T 2014 4F i Torre B K H , T3
JiR TR 5 SERF 5T & R, PIFB [ARETE I 0 i - W1 F AR

R RV BURACR" . ARSI R R Y], TP S

TZHARLL , &IV 5 HE S F8 b BE L3, $278 TTMP 5

PIFB HX-5 07 AT fi6 i a7 i 5T 32 1 B 1) ot 28 B i 31

L, 2 0 5 35 AR B RO, | 3% 15 i 28 03 A1 A ik 151 2

ARV o
R A LR ASCRAT B T I AR LN, e A6

H R HAKEE [ RN E I Re SRR TR SR Ty . AT

FEH TP AR B R e KA o U HE U 1) A5 5 1R

PRS2 T T AL, HFALE# () HR MAP

LR G RZHA RN AR TOH] 22 5, & W]

TTMP X5 PIFB 7EA7 U 14 ) I 36 HAT B4 1Y) 22 42

o 5350 TPAHBE ARG CO.EFRMAAEREEMRTT

£, 3% ] BE -5 10K G BEL A R RICR B A I T RE VR

EHRATC,

Zi ERTR, 5 8.A TTMP Al H, 2 UR R [ TTMP Bk

4 PIFB 75 1E H i ) I A B0 rh A 85 e 19 107 P

B, A H T RERGFWE, 22t (HARE

TELG JMEARDISE, B2GW Y HEE ER 2 5

B BGURHE BREOREGE , I ARIE Tt — 254 KA

AP Z H.OIEE IR E S PIFB AL, DLt — 20

T2 LR AR R T8 5 e A o A AN B 2 A

A BELS AT REAT R (8 A0 AU , QiR JBR 24 v 2 | 5473

UM K 2 AR LSRG A ek R P A% S R AR AR

eI n g

PR AU ANE BFARALEF ZFR

S LBk

[1] Matute-Jiménez P, Roca-Obrador J, Valero-Castell R,
et al. Pain locations in the postoperative period after car-
diac surgery : chronology of pain and response to treatment
[J]. J Cardiothorac Vasc Anesth,2017,31:S45-S46.

[2] Milgrom L B, Brooks J A, Qi R, et al. Pain levels experi-
enced with activities after cardiac surgery[J]. Am J Crit
Care,2004,13(2):116-125.

[3] Gosselt AN,Slooter A J,Boere P R, et al. Risk factors for
delirium after on-pump cardiac surgery: a systematic re-
view[J]. Crit Care, 2015,19(1) :346.

[4] LiWF,Jiao C L,Lai D X, et al. Papaverine perfusion via
the aortic root before heart re-beating alleviates myocar-
dial injury after heart valve replacement[J]. Arch Med
Res,2021,52(4):405-413.

[5] Butiulca M, Farczadi L, Vari C E, et al. The study of ropi-
vacaine pharmacokinetics in a clinical setting: a critical

scoping review from the perspective of analytical method-

TEZED; 2026 455 37 5 19

[6]

[7]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

ologies[J]. Int J Mol Sci, 2024, 25(24 ) : 13487.

Vanjare H, Deshmukh C P, Barasker S K, et al. Compara-
tive analysis of ultrasound-guided pain management ap-
proaches for sternotomy in cardiac surgeries-transversus
thoracic muscle plane block vs pecto-intercostal fascial
block[J]. Ochsner J,2025,25(1) :11-16.

Kaya C, Dost B, Dokmeci O, et al. Comparison of
block and

transversus thoracic muscle plane block for acute postster-

ultrasound-guided pecto-intercostal fascial

notomy pain management after cardiac surgery: a prospec-
tive, randomized, double-blind pilot study[J]. J Cardiotho-
rac Vasc Anesth,2022,36(8 Pt A):2313-2321.
Fujii S, Vissa D, Ganapathy S, et al. Transversus thoracic
muscle plane block on a cadaver with history of coronary
artery bypass grafting[J]. Reg Anesth Pain Med, 2017, 42
(4):535-537.
Escalante G C, Ferreira T H, Hershberger-Braker K L,
et al. Evaluation of ultrasound-guided pecto-intercostal
block in canine cadavers[J]. Vet Anaesth Analg, 2022, 49
(2):182-188.
Gerstein N S, Panikkath P V, Mirrakhimov A E, et al. Car-
diopulmonary bypass emergencies and intraoperative
issues[J]. J Cardiothorac Vasc Anesth, 2022, 36 (12) .
4505-4522.
Gilbey T, Milne B, de Somer F, et al. Neurologic compli-
cations after cardiopulmonary bypass: a narrative review
[J]. Perfusion, 2023 ,38(8) : 1545-1559.
Aydin M E, Ahiskalioglu A, Ates I, et al. Efficacy of
ultrasound-guided transversus thoracic muscle plane block
on postoperative opioid consumption after cardiac sur-
gery: a prospective, randomized, double-blind study[J]. J
Cardiothorac Vasc Anesth,2020,34(11):2996-3003.
Zhao Y F,He D H, Zhou W Q, et al. Effects of continuous
pecto-intercostal fascial block for management of post-
sternotomy pain in patients undergoing cardiac surgery: a
randomized controlled trial[J]. Int J Surg, 2025, 111(2) ;
2037-2045.
Ueshima H, Kitamura A. Blocking of multiple anterior
branches of intercostal nerves (Th2-6) using a transversus
thoracic muscle plane block[J]. Reg Anesth Pain Med,
2015,40(4):388.
de la Torre P A, Garcia P D, Alvarez S L, et al. A novel
ultrasound-guided block: a promising alternative for
breast analgesia[J]. Aesthet Surg J,2014,34(1):198-200.
Keshwani M, Dey S, Arora P, et al. A randomized trial to
compare the analgesic effect of pecto-intercostal fascial
plane block with erector spinae plane block after mid-
sternotomy incision for cardiac surgery[J]. Kardiochir
Torakochirurgia Pol,2023,20(3) : 167-172.

(i H #1: 2026-04-08  &[A1 H 1 : 2026-08-23)

(AR 9 TALERR)

China Pharmacy 2026 Vol. 37 No. 19 + 2559 -



