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[(HZE]:B8  EFEENITm (TTMP ) BEAFTER pl 23T BR AT (SGB) BRA I AE 43 B AR th ¥ i AR . ik
HEUL 2018 4F 1 H & 2019 4F 12 A EARBE BT R EHRF AR EE 120 £, KA EALRELIK A B35 5 R pu g % 1]
ZH(AZH) TTMP 40 (B 4H) .SGB £H(C 4H) il TTMP+SGB #H (D 4H) . VU4H 3 T RREGA 0T (T0) JRIGA S5 (T1) S
5 (T2) BENE 5 (T3) JFHE.C IR (CPB) B (T4) F1 CPB 453 (T5) 10 5 0 A S KR, TREAA ST (T0) ARG
3 h(T6) 12 h(T7) .24 h(T8) M & B 1M1 A2 (IL) -6 JHIEIRIE R F (TNF) —ou O WUVLES EE 1 T( Tl ) FILRER 4R W) T/
(CKMB) & i, it St B H AR R Y HE RS RE KO, SR 5 AL, D AEEWN MR NFEEATR(P<
0.05) ; PUZH fE 3 5Ll cTnl ,CKMB IL-6 FI TNF-o F) & 5 AE TO BRSBTS ¥ 257 M 28 WA ERE, 5 A AE8H5H
Lo, C 4/ D HARFE M ¢Tol f1 CKMB T6~ T8 )& IRFR( P <0.05) 1M B 4480 D 4L 3 1 1L-6 1 TNF-a T6~ T8 HJF
HPIREIR( P <0.05) ;5 A 4UM L, B 41 .C 41D A rEF 5 KJE I8/ (P <0.05) 5 FRBERT [E] ATUAE <R ] AT ICU iy B4 B[]
WA R, i ZET ) O R R T AR E TR PG N TTMP F1 SGB BRI B B Rl IR I /EH .
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Effect of transverse thoracic muscle plane block combined with stellate ganglion

block in mitral valve replacement under cardiopulmonary bypass
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[ Abstract] : Objective To explore the effect of combined application of transverse thoracic muscle plane block ( TTMP) and
stellate ganglion block (SGB) in mitral valve replacement. Methods 120 patients who underwent mitral valve replacement in our hos-
pital from January 2018 to December 2019 were selected. The patients were randomly divided into four groups: control group ( group
A), TTMP group (group B), SGB group ( Group C) and TTMP + SGB group ( Group D). HR and MAP were recorded before anesthesia
induction (TO), after anesthesia induction (T1), after endotracheal intubation (T2), after sternotomy (T3), at the beginning of CPB
(T4) and at the end of CPB (T5). The levels of IL—6, TNF-a, c¢Tnl and CKMB in blood were measured before anesthesia induction
(TO), 3h (T6), 12 h (T7) and 24 h (T8) after the operation, and the intraoperative opioid use and postoperative recovery were recor-
ded. Results Compared with group A, group D had the most stable hemodynamics ( P <0.05) ; The contents of basic ¢Tnl, CKMB, IL
-6 and TNF-a in the four groups had no significant difference at TO, and then increased gradually. Compared with group A, the levels of
¢Tnl and CKMB (T6-T8) in group C and D were decreased ( P <0.05), and the levels of IL—6 and TNF-a (T6-T8) in group B and
D were decreased ( P <0.05) ; Compared with group A, the dosage of sufentanil in group B, group C and group D were decreased ( P <
0.05) , and the recovery time, mechanical ventilation time and ICU stay time were shortened accordingly. Conclusion The combined ap-
plication of TTMP and SGB block in mitral valve replacement through median incision has synergistic myocardial protective effects.
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Myocardial protection

VBB BAL:830054 & AT Bim BB R 225 — Bt I 1 e BRI}
BEEE WOk - k4 Email; 296308246 @ gq.com



98 R E AR 435 2022 4E 04 H 28 H 4 20 55 2 8 Chin J] ECC Vol.20 No.2 April 28, 2022

PR 2 i DL U MR P R 2 — |, T
B b BE 2R R Y AR R H B B N
A HN A I7 & 78O il % it ( cardiopulmonary by-
pass,CPB) T £ Ji &K 1E Hp UJ AT 20 B ¥ F K,
R TFAR—RBIDIET i R 2., BRI U
IR HH R R i BT SR 2, A ISR
mﬁ%%l@Tﬂ@*ﬁﬂﬂ%ﬁ(transversus thoracis mus-
cle plane, TTMP ) BH i 1 &L MR # 25 5 BH ¥ ( stellate
ganglion block ,SGB) £ AR 0] IR 41 i FH 0 I
AR FEAR A H R0 LR R SR
IR B N I FE AR/ | 5 e ™ AR B ISR 7
AT CPB T MR E BT A BH NHITR L,
KH TTMP 1 SGB #ft 22 B o T B it , 4858 —
WA W HITE L JIE T AR AYRCR |

1 #MEHE

1.1 —f&FA AW R OSUE | Hrful
I PRI , 3R AN B B 2748 B 2% 51 2 4o (K202112-
02) , H5HBFHKFKIEEEAERZE T, #®EF 2018
1 HE 2019 4 12 AEARBGEREWT CPB M1
IS B AR B E 120 B, AR 36 ~70 %, 35 K
T 2 b2 R 43 2% 1T ~ T 9%, 401 2400 5 Bl 250
R I ~ M, DARE. i B EH LIRS
AP TP AK SN E g R G s OB DI RE
WA 5 TR IR 24 sl BT 2 24 el s T K DA 2
SRR IR SRR BB 5 JOEE I D) RE SR o
PSR TCRR G, . HEBRAR U . 3 — H A 2tk
o1 BP0 RER A BETE A TR i e Bl A ZE R
S DRGNS PR, a2 Mg R 18k
55 DUARG IT A B e h s # , i R 4e 1k
LEBEARIE RIRIBIETT 5 LRSS

12 #RFE B AITE R AEREHL
YRR (A 2H) TTMP PH#EZH (B 41) \SGB 41
(C 4H) 1 TTMP BH#+SGB 40 (D 4H) , 546 30 i,
BEALIT 51 FH AN S LA PR A8 B B IR R
RN CPB $4 Hy []— 21 B2 I 422 B 45— 1 s v 9 At 5
B, PUZH B 34 F AR ET 30 min L 0.1 mg/kg MG
ME, ATFARZE 5 H W0 L (ECG) | ki 48
TURIEE (SpO,) 8l ki & ( MBP ) | Hts # k&
(CVP) AR FE K6 MY ( Narcotrend ) | I R — 4
k53 e (P CO, ) SR I35 . 2RI T 0K
KM 0.1 mg/kg, IFEIKTIR 0.2~0.3 mg/kg, &7 75 K
JE 1.0~ 1.5 pe/keg, B PEVREL 1 mg/kg, A 4T
JOKRR B 45 ITA 1 6 ~8 mg/ (kg - h) , B JE IR &%
0.6~1 mg/ (kg « h) EFARGEEE | A HAR 4z bR IR TR B

WEI A UGE MEF ¥ KJE 0.1 ~0.2 pe/kg, Narcotrend
WO R AR R B 4E 35 T D2~ E1, B A R
TR Sk R RE (5L U e 4.5 Fly TE) B, SR S 1 PN
H AN 0.25% % IR 1= B 40 ml (501 20 ml) JE 5T XL
A0 Py 1] P LRI B AL =2 [0 ) SF- T, € 20 BB 3 IR e
VS HR A 51 3 T A MRS 58 A SR 6 SiAE Rk
28 SGB L HEHE 19 Z2 K AT 0.25% 2 Wk [H
RAW 8~10 ml, WAL 10 min, HINELEEAE
BIAT W7 SGB i Th, D 418 & T KRR BE 5 S 8 47
SGB, TS 470U TTMP BH# , X B8 25 5 25 JBR e
VR RE AT AR BN T, AT 45 RT8 el
P PR i B T 52 A0 s, CPB A 4 5K IR 7E 32 ~
34°C, IFZALE T E 3 mg kg, FTEHL I I AL BE i A
[#] (activated clotting time , ACT ) I 45 &% 5 [&] W7 #h 72
2 44 ACT>480 s, CPB 45905, Wi 2H i 3 140
PFZETTHE 1 1.5~ 1.8 4 Tk & A58, 71
HARIEAR K ACT {HI8 B A FT A SE (A,

1.3 WA ISR EE REERT (TO) JRESHS S5
RIZ (T1) SRS RO Z0 (T2) 55 M )5 R 2
(T3) JFlh CPB i} (T4) F1 CPB Z5 3} (TS) ) MAP
FLOR(HR) W2 TO XARJG 3 h(T6) (12 h(T7) .
24 h('T8) B 1L i L WLALES 2 1 1( cardiac troponin 1,
cTnl) RAZINAC NN ( creatine kinase — MB, CK-
MB) ¥ | 1 40 i/ Z -6 (interleukin—6, TL—6) | i
JEIRFE R F — o (tumor necrosis factor—o, TNF-a) 1)
I T SR R AR BT 22 ) R R R
PR EDL

1.4 %3t RA SPSS 20 Siit# it #4748t
SEARER TR LB AR IE 2 (x2s) Foon N
AN TR) R[] gt 18 L A R FH o A 0 oy 22 4 W A T, 4L
)R LSD ¥EEAT 9 9 L%, TTHB09E R AR T X
Krg ol Fisher BHYIMER L, P <0.05 I 2EFH 51T

2 # R

21 waEFRa—A&FoUts U4 BEEE
SRS R R A S a4 B, TR I E] L CPB R
] B MRATIR AL DI RE A P L 22 R RG24 7 L
( P>0.05), AR M, &1L,

22 WHAEERRNE HR ¥ HEWET
727 Mi 78 Mauchly ERIE BEREES P <0.01, Greenhouse—
Geisser=0.856 , Y £& Huynh-Feldt #£17 57 1E & BLA
] A5 AR PIBORE (P <0.01) H. 543 40 4 32 B AF
M(P<0.01), HEZZERETZSMITHEERA A
HAEN T3 T4 . T5 5 TO W gk e 22 S B 8eit
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R HBEN—BIRXT L (n=30,x%s)

I H A4 B4 cH4 D4 StHH P1H
W/4(n) 13/17 14/16 12/18 15/15 0.673 0.879
(4 55.3+7.3 56.8+6.9 53.8+6.2 54.5+7.8 1.302 0.277
REFEE (kg/m?) 26.7+4.3 25.9+4.9 26.9+5.4 26.4+4.7 2.617 0.054
53 %) 56.4+11.7 53.7£9.6 55.2+10.8 55.6=11.5 0.919 0.434
F AR E] ( min) 110.3+£15.7 113.9+18.4 117.4+17.4 115.6x17.8 0.965 0.412
CPB H5f 8] ( min) 57.5+11.4 50.3£15.3 53.2+14.3 55.6+12.5 1.722 0.166
RN (C) 32.2+1.2 31.2+1.1 31.8+1.5 31.5+1.2 1.508 0.216
NYHA 732 ( 1/1T) 22/8 19/11 20/10 21/9 0.770 0.857
FENYHA A 250 kP2
3 X (P <0.05),B 4 CHLERS T4 T5 5100  #HHILSGH¥ER(E2),
NARLZE R BA G R (P <0.05) ,D HAER A
T5 5 TO B i AH LW [A] e 8 22 R B A Gi it 3 X 1500 mmazl A
(P <0.05). Mil—I A, 5 A LI, B 4LBH T = i
T3~T4 A £ HR FFAIE, C 418 H T4~TS MG HR B 5, =l 3]
ik, D 41835 T3 ~T5 B & HR BRI ( P <0.05) (& 5
150 pmag 5 %
. .
ol 0

—
K

N

HR (/%

TO T1 T2 T3 T4 T5
I 1]
B 1 D EEARR ORI
.5 TOM, * P <0.05;5 T1 I, S P <0.05;5 T2
ML, P <0.05;5 T3 MLk, P <0.05;5 A ZAAHLEL, P <
0.05;5 B 4HAHIL,"P <0.05; 5 C 4HAHLL, P <0.05

23 wWaALERRF.E MAP ¢ ib4  HE &
J7 243 M1 78 Mauchly BKJE B2 K5 5 P <0.01, Green-
house—Geisser=0.786 ,#+#f Huynh-Feldt #1757 1E &
PUAS R 5 =R (P <0.01) H5 04 A %2 |
YEF( P <0.01), 2485 25081 LU K3 A
0 B A D AAERS S T4~ TS 5 TO B A5 A0 H 22 57
HAGH#5E X (P <0.05),C HIER A T5 5 TO I}
S ZE R BA G4 (P <0.05) , 1 [6) —
N5 A QUL D 4SS T T3~ T4 B &S MAP FEAIK
( P<0.05),B ZHF1 C 20 TO~T5 B &5 MAP £ R [%i#a

TO T1 T2 T3 T4 T5
I 1]

B2 DU E AR P Bk R
5 TOAELL, P <0.05; 5 T1 AHLL,4P <0.05; 5 T2
M, ” P <0.05;5 T3 ML, P <0.05;5 A ML, "P <
0.05; 5 B 4H#HLIL,"P <0.05; 5 C AAAHL, P <0.05

24 wWAEFRFEAME Tl 23k HEENE
722538178 Mauchly BE BRGS0 P =0.13, i /2 3K
PR, AN T HHE i S E8UR#H oIl ST £
SAMTEE R F =12.143, P =0.000, A KA [F T FiHs it
e 2R, M5 A 4, B 4EE T7~T8 Aif
S5 eTnl &80 WG, C 4070 D 41583 T6~T8 Bl A5
cTnl F PR FEAR( P <0.05) (18] 3) s ARl i
cTnl S M7 22304558 F =72.475, P =0.000, A
RIASFIE S AR Tl 5 A4 X 1, B PO 4 i 2 Stk
Tl FH7E TO B s 34 7 1E 5 v, Bl J5 24 7 T 5
Hrp LA HAmEch R (B 3)

2.5 wE & RE AL CKMB 424 =2
17 2257 78 Mauchly BRI BERR 5 P = 0.077, 1 /&
BRUIFREEAE . AR T HAE it SO & CKMB #5211
IR F =29.796, P =0.000, A N A [a] 1 il
A edlm 25, WS A 4, B 41 .C 411 D
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I 1)
3 B A SN EA T R
.5 TO fHE, " P <0.05;5 A 4IAHE,"P <0.05;5 B
AR, P <0.05; 5 C ZAAfLL,°P <0.05

HHH T6~T8 i 5 CKMB 75 1 B K ( P <0.05)
(F 4) s ARTRI B CKMB & 2 i 5 22 20 B 45 1
F =236.756, P =0.000, A N AS[F A 5 8 CKMB 7%
A DX, B DU 2 g A CKMB & 7E TO i 5
TEIE RGBS B, b DL A AT e W
(K 4),

80r  mmagl
[ B4 *
m
__ 60} ol
=
=1)
=%
= 40
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3
20+
0

i 1)
B4 DU AN E S R LR ) T L
.5 TO M, " P <0.05;5 A ZHAHI,"P <0.05; 5 B
HAL, P <0.05;5 C HALL, P <0.05

2.6 WHBEEREEIL-642ix HENE
J5 2253 7R Mauchly 3KIEFERG S P = 0.180, i /& Bk
SRR A, AN RS i BB 1L-6 Fr iy
ZOHTEE R F =43.538, P =0.000, kA [a] T i
WMETEAELH I 2= 5. BN S A 4L, B ZHF0 D 4H %
T6 ~T8 B} i, 1L—-6 i B FEAI%, C 41 835 T8 A i1
IL-6 & BFEIE( P <0.05) (& 5) ; A [A]If A4
B IL-6 eI Z T4 R F =632.756, P =
0.000, AN ASTR] B p R TL—6 &g X ), B PO 2
BERER TL-6 & E7E TO I S e E % U, b S
BT R LA AT o B AE T7 B R

B, BEE 2T REEE (K S)

2000 pmayl N
[ B4 .
I cl aTy %
150 I D4l a b
* a
~ a % C
3 11t
2100 X ax ¢ *
2 T Lk
=
50 F
LI
TO T6 T7 T8

i I7)
5 DPULLECE AR A E -6 iR
FE: 5 TOMLL, " P <0.05;5 A 414HEk,*P <0.05; 5 B
HMH, P <0.05;5 C AL, P <0.05

27 wWABFZRRFNE TNF-a &2 EEN
72250 M178 Mauchly ERIE BERGES: P =0.517 3 /L BR
XIFREEA o AT B8 H TNF-o & 517
EOPHTAR F =29.285, P =0.000, AN ANIA T Bt it
TEAELHmI 225, RIS A AL, B 41.C 40 D 418
¥ T6~T8 b5 TNF-a 77 5t L FEAE ( P <0.05) ([
6) ; NI AL EH TNF-a S 220 M85 R F =
357.925, P =0.000, A A A s 3 TNF-a & 8
A X, RO B2 S Al CKMB & i 7E TO B 25357
IEH T, bR B8, o LA 4T f o
i, 78 T7 B ZIA BN (E , b5 S0 T M3 (& 6) .

1500

I A
O B4l
B 4l *
= I D4 . c X
= c
glOOO- *ii;clk i*z 212
= *
23
Z
= 500
OE
TO T6 T7 T8
I i)

B 6 DU EEAF S SR IRIE N F—a LR
E: 5 TOMILE, * P <0.05;5 A dHAHEL,"P <0.05; 5 B
M, P <0.05;5 C AL, P <0.05

28 RPAFRRAFARE RIS 5 A
SUHILL B 41.C 41D 4L 5 AR B (P <
0.05) , SRR fi] HUBRIE IR A1 1CU 4 B I 1] 4
R W 2,
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R2 UAURFEAR P HIZY BRI REIEAR L (n =30, x2s)

WiH A4 C# D2

E2F R (pg) 352.50+59.98 253.64+55.63 " 287.74+62.33 " 214.31+57.45* %4
JRERIN ] (min) 147.76+30.64 98.54+17.67* 112.89+18.59* & 85.74+13.78 *4
HLAKAE SR IE] (min) 6.73+0.77 5.54+0.93 " 6.35+0.84% 5.12+0.67 4
ICU ¥ 3Bl (h) 26.83+7.64 22.37+8.89 23.59+7.14 20.15+8.11*

5 AL, © P <0.05;5 B M, P <0.05;5 C HM I, 2P <0.05

3 3 it

OIESMEHFARBIGER, W  0 B 2 , 7E CPB
TATFAR, FEBEE T30 bk 0 FF L, O WE Y S VE R
Bk, (0o IE SCHE 5 23 & A= Bl 0L/ PV U (ischemia/reper-
fusion, I/R) 45" PRI B4 (%) LA 390 LA B0 3
W AR AN, SR TTMP BHE KA SCB
RTIFB, LR B e TR BB IR 42, IR
BB WA e A e R T A B FHACR

SGB £ AR T 1920 “EFF- G HET, M AT i
C3~CT7 R HYBUE s iBp 25 555 1 M sgispp ety
SL[F LR B, H R K AE 38 323z 43 A T IS T AR
SR L) 0 WSS 2045 X A S (R R E 1Y
AR, X Fhp 2 10y SRR AT L] & e ik 50
JRAGR B RACAE | I A0 VR I AR A IR A A
I 6O R HEAT SGB, AT LAAE S5 st [] Py B & ke
HDHE | [ AT ARG SRR, i A A 75 P A
BT 22 MR T AR 5 | S AR BRI 'S, AT
FEILA 120 288, 435 F TO.T1,T2. T3, T4 F1
TS W 530 45 41 A 19 HR 2 MAP {i, 45 5 % 1
TTMP BH A1 SGB 1A I FHAHXTF X B (A 41) 1Y
PGPS E P4, 7B A SGB 4H (C A1) WA B4
FoE MEE T s i TTMP BHWE 4 (B 41) , 25
SR —3,

CPB /8], M5 CPB %% & 1Y S5 4 2 1 422 finh |
#E VR B3 ZU R R A HLR S Bk e AR
FIVRE A PR I fih & 4 BF 9 S I, ™ B B L 28
IR E IREREAT . 7= A R 2 P A A A
RN SINFNE B 0 i ) BT, 7E CPB
[ 1 22 S5 R TS A Sk () 2 B Rl - =255 TNF - 1L~
6 Fl IL-8 S Z e RAEGMIN 7', TL-6 HifkEs
S | P B A L I IO A 2 P A L B A
I 3R AR SR ML S AE BN ()RR | e S e s b, HL
TNF-a Hl IL-6 7K F5 I/R A &0 L4030 15 72
BIEASE™  RARIFGE R 1L-6 Il TNF-o {4

B R, Eb 285 R R A S Bl i B TTMP B
WE SGB, NaliH & H A, A Bk
WHY TL-6 Fl TNF - 7K F-AH2E T TO B 5 A9 7K S4B
ETHER, FUE D UMY T A 4B R UL, IL-6 FI
TNF—a 1T iR K P2 mam FE AR, 1T B 4 iy 7K 2L
T C 20, 10 Bt TTMP S s 78 8 20 4 A 48 42 1A
TRV 247 T 5l SGB,,

FEFE RO ETF AR B SRR v, 8 T 2 KR R
BT 5 28 245 ) Sf 4T ) L 3R 1 R RE e 17 R T K
TRFE BT R 2259 ) B A G B g iE R
N7, PR A0, JE A TCU 45 BA B[] B 3 g R A i
B ILAEE)  TTMP BHF FH Ueshima 2511 F 2015 4F
TR MR LA, B A R R R I T A
WLAYSE M, HAE TIMP FE SR8 )5 , 7T LAE 3
2R Wy 1) P9 UL B A AL R B B R O #1409
BT, T2~ T6 [l ) 4 22 115 fz 32 BIR TTMP BHHF 14 710
L, BRLE o] LUK IE R AT O EF AR RS R R
SRR AR . Bl R S R R 5| i e S 5
ST R 22 BEL G B R R LR WA AR O B B T
BE, AURT LAk BT 7 25 25 g it 4, B AIROR )5 BT
R R e H 2 R & AR ST LR BE AR 1 R 3
RIGRBFRE AR UL B EH AR P EFSF R e
ARG R FEhrdt 7 I a5 R R, B4l c 4
D A& S5 R Je R Z/NT A 41,17 H D 41/l
FHE AR fe /b HH L D20 B 55 RIS ) BLARGE < [R]
F1ICU iy B i [R] AR/ 7 HAh LA

OILANAE % A= /R B35, Tl B AL, T
CKMB J2.0> UL ifi 53 473 19 e 5 AR -5 90, IR L Tl
I CKMB 5 A Ay 2 H0 W7 S 30000 UL A5 ) 4 i
AHIFE 45 S B DAL Y ¢Tnl A1 CKMB 7K A
ZF TO B ZIHER T+ = /), B 4 .C 40 D 45K
ST A4, Hp UL D i A B, B 4R C
HACEAH LT = fa 2 R B R o H b, 1
SGB I TTMP BH 5 4% A 7] LUk 2.0 LA 3 1 4E
HATRE SR AT . O SGB 2 AR AT LA ol 35 5 0 JJE
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() LT ST, (R Rk TR0 ; @ TTMP BH A H R
{14 15 FH AT DA Ay R 3 A e %) TR AR U940, D20 P0G
S RS R 4 B RAVE D PRI, fe KGR 2 48 B AR
FEERILIN

ZE ERTR BB NN ZIEFRYIN CPB R A7 4R
BT ARAPEA N TTMP #1 SGB AT LA A
w1 L3 B 7 2 S AR s BT S 2
fdi & P HUAR R PR F IL-6 A1 TNF-o RS
FEAR cTnl F1 CKMB F7KF- |34 21 FIA .0 ILER 3 1)
Hir,
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