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Anesthesia management for middle and late pregnant patients with cardiovascular
surgery under cardiopulmonary bypass”
CHEN Fang .ZHONG Hejiang” ] IANG Xuetao LI Hong DU Zhiyong
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[Abstract] Objective To explore the anesthesia management strategies of middle and late pregnant pa-
tients undergoing cardiovascular surgery under cardiopulmonary bypass (CPB). Methods The anesthetic
management data in the middle and late pregnant patients undergoing cardiovascular surgery under CPB in
this hospital from Jan. 2016 to Sep. 2019 were retrospectively analyzed. All cases adopted the intravenous inha-
lation combined general anesthesia. The patients with continued pregnancy adopted midazolam,etomidate and
remifentanil for conducting the anesthesia induction,intravenous pump infusion of remifentanil and inhalation
of sevoflurane for maintaining anesthesia, CPB adopted the normal temperature and high flow perfusion tech-
nique,and the fetal heart rate was persistently monitored during the perioperative period. For pregnant pa-
tients undergoing simultaneous surgery,sevoflurane inhalation and intravenous pump infusion of remifentanil
were used for anesthesia induction. Cesarean section was first performed, intravenous infusion of sufentanil
and sevoflurane inhalation were used to maintain anesthesia after omphalotomy,and then cardiovascular sur-
gery was performed. Results Three cases of pregnancy reservation underwent cardiac surgery first,and the
cesarean section was performed in the late period. The four cases underwent cesarean section and cardiovascu-
lar surgery simultaneously. All the 7 cases were recovered and discharged. All fetuses were alive. There were
no other related complications except for 3 cases of newborn pneumonia at birth. Conclusion The risk for
middle and late pregnant patients undergoing cardiovascular surgery with CPB is extremely high. Formulating
the individualized perioperative anesthesia management strategy is helpful to reduce the perioperative risk of
cardiovascular surgery in middle and late pregnant patients.

[Key words] pregnancy;cardiovascular disease;anesthesia;cardiopulmonary bypass;cardiovascular sur-

gery

*  EEDEEKTAKRE¥E4 T H (CSTC2019JCYJ-ZDXMx0001) . MEE @M BRIy (1984 —) , IR E IR, AR, EZMF O 1 EF AR
PR BRI 5Y . o BI51€& . E-mail:zhong zhj@163. com,



224

O AR 3 O O LA R B R R RO 1L 000 ~
2.0%, AR TR 15 %1 R 2R P IA AR PR
FET B B 2PN R A ik [ K, B R PR T A Bl
JCHA LR R, T2 AT O E TR Y 0
FET- 388 R 20 IO ML A8 90 1 2277 41 1 8 B
TRFIRIT AHIR T 08K BN & 3 I, 22 7 1 4 A2 0
JESMREFAR I % 3% 2w KUK 8 3 1 B AR
PR T A B 7 B O B 1R 22 A B B0 R 3R N S 0 5 R
JRR T 245 ) S PR ST B0 25 PR 28 % iy JL B 2 W 3 %) Rl AR
WP R T B R RGBSR AR SO B T AR R AR B 7
191 4k 4% v B S0 O 0 1A 5 AR TR TR A8 B T
A0 M8 A B e PR BB L 463 28 7 I 7R AR IR 3R T
70 MLAE TR B JRR T A5 SR M S X I JL AR Ji5 % DA i

T EEF 202251 A% 51 5% 2

AL
1 #EMEHE
1.1 — & FH

PEHL 2016 4F 1 H & 2019 4F 9 A AR B 4R 145 IF
O LA P R B FE AR AMIG IR T AT.0 4 F R 7 1L 4R
W 21~32 % 27 +4) B0 7240 4 B, 27710 3
Bl s ABEZEJH 25~37 Ji 2 1 i, 2 i 6 il
Fia BE AR AT E =K, 7 BB E R, 3 B EAT
WEMERE B e R, RIGARSLAT IR, 5 LG FR 4
1583 3 (T = S 17 1 = O NS T | e B NI B B
1. BEWEARIGIRFERILE 1. AR SER R
Z AL UE (2020-BF 58 101-01) , e K KR ¥ 0 1

|
el 3

£ BEN—MIEERARY

AR ABEZEE O NYHA  BEACImAE

i 2y RS W HIEE
L G LTREAE PIHEPE "
TR O P 5 IR O G — 2 s I
. . P, % I - A_xfilj?ﬂﬂﬁx DA O G 4 T8 0 s AN A i
Y =AM B RO
JERULPE i s T B G MR T B IS s A TR sh ks
) - G,P, 2 W % TGO PR S I@?ﬁ%ni%1#*rfi(m ek B i L A
W R MEE RO St
3 27 G,P, 25 I\ 7 PRIBAEC TG s AT B “ AR R O 28 HRIR T RE R A
4 30 G, P, 4t I\ J F Bk JZ BRI (Stanford A ) G
. i TG IR 5 R O IS s RGN & T B R
5 29 G,P, 32" I X i ) !
it s AR E YR B
6 32 G;P, 37 N I F ke 2 B kR (Stanford A ) &
T 15 R (Sta 1) 5 5 T A TR 20 Tk e
; - G/, - N % £éﬂ$9€ﬁd]ﬂﬂ<££(5mnford AR e AR A AR 3 ik 5 L
AL
1.2 Fi#k HITARSFER . FARS®IEIT RO W, =B = I
12,1 REER AR BA 75 25 L th B 0 0 L B K R i A

XF T4k SE AT IR B A E R R M EMY R A
0] 58 8 B8 A AT AR 15°, 7 Jmy B BRI T AT B Bl ik 5 A7 B
P S AL AR R I 0 2 rh O K
FVEL M 3~5 pg » kg '« min ' DI4ESRF LR 30 1
HRRE ., MABREIRABRE G &SRR, 7
JUKTE B BK A 2 0. 04 mg/kg  MKFE WK 0. 2 mg/kg
FEiISRIE 1. 0~1.5 pg/kg AT MR B S, # Ik 4
THYEFER B 0.10~0. 15 mg/kg Ja #EAT UE &, U
WS 6~8 mL/kg FFWE AT % 13~15 /4,1 E=
1+ 1.5 SEAT AL 38 L AR 20 Ik i 4 B 45 S
FENFR 280, AR v R 2 DK A T B OF K e | oKk e
C IR A A B TR 100 ~ 2 %60 R RR I
R S8 M3 80 ) 2% A8 Ak, Ik R 1 2 L KR
MR R O R H I A I O M 24 A R R R AR E
AREERHA 0. 5% B Uk A 20 mL Y 1R 3= 8 3 G

HlE AR LR

X T E R 0 0 R R ST R
FHS.OAMREE I R 2], B & A E 5 S TE R 8
SRR 23 0 HEAT A Sl Dk 5 A S50 0N i ok 2 R AL AR A
PEIRAE T3, 7 B B AR TR X8 34 98 Bl o
B wE R TF LA A B EAT 42 B BRI T RIS 5
FREEW A LU 300 ~5 060 Mo i ik 2 1 3 25 K JE 0. 25
pg e+ kg ' e min L EIKA TP RS 0. 8~1.0 mg/
kg JE AT UEHAE . BT R E R TR LT Y
JEHIKG T AT 2F RJE 0. 5~1.0 pg/kg MR REE, IT
15 B 55 K e s R T Dk R T &F 58 KRB 0. 5~0. 8
pgeokg o h NIAB 2~4 mg - kg '+ h LRI
WAL IEE 100 ~ 200 e BRI . by ol 3 B RS
TE L R A RS R E N K TR Ik
o FED 7R G5 SRS B OO TR XS AT T B



EAEE G 20225 1A% 51 5% 28

Bl S TEARSMIEER T HEAT.0 L TR . R RS
BEMPE N B2 B, 28T EIRRVHE
R R KA R A AR R R AR AR E . TR LR A
#rA: )L GE W37 9% P5 (neonatal intensive care unit,
NICU) itk — P-4l 53697
1.2.2 RPARIMARE

Fr A B O LA TR TE MM T AT X
T Ak 2L O PR R TR T R i A BT R R T A
20 mg, IFRREERIK R TERRR BE 0. 5~0. 8 g/h il &
% . ARSMIEIRITUATT . DKHETE AT R 3 mg/kg #4742
S TR AL AR WO 4 M BE 5 [R] =480 s, fASMIE 1
SR FH T e D e TR RO o R IR R O T R )
HEFFTE 34. 3~35. 0 C, ¥ i ] 18] °F- 45 3 bk & (mean
arterial pressure, MAP) 4E$57F 40~85 mm Hg, # i
H2.4~3.2 Lemin '« m *, XFEHKI)Z Mk
TR R SR TR AIRR IR 20, 1~22. 4 °C) (2R 3R
KR PEAE R LR
2 % ES

T2 7 83 3 B AT 0 L TR RS kS 4t
R o oo L T A 189 DA 0 R JEE A AR 5 LAY 4 1
B AGOMAE F ORI HEAT o 1 B E R

225

+ A E A L 2 15 R FE 72 OR 4 Bentall R+ F3))
kA SR R + B £ IR SRR AR L B ) E
AR+ Bentall R+ 4RSIk 55 B L 1 4 ] 8 H
By Se A7 30 7R LB I N K A S 98 MR AL FL S
AT O FAR, FARIE 2~3 d Je B B KA KE,
R IR a3 22 8T E DI BR AR RS R 2.

T A G L 4 A I L 260k 4T Uik O X8 o D E
AR SR AEIRZJH Ay 33~3777 JAL B 4 B 5 0 i F
ARESHBEAT AN, 53 56 3 ] .00 L8 T AR5 4k 22 48 ik
TARJE 4~ 12 Ja 70 W RR B 42 B BRI T 47 8000 ) 5
AR, ARELAEURY 3 B T R R e 6 2 1Y iR
JLCZ BN [ Je B 2= 70 W/ b, a2 4
A SIMIE P15 dat e S5 1 IR L0 R IR R AR 2
BfG ILAR o B 4EFRAE 110~ 160 /3 8h, BEK
ODIEF ARG E FERREH Y 13~43 h, ICU B #f
BFE A 2~6 d,5 @il 760 M F AR S5 H 30 il &6 8 e .
Ml 5 B L 4E)S 1 min BF Apgar 43N 6 7304b,
HARMR L A B0UR] . A3 B LTE &S 7 AR5
I H AU R . 78 NICU 8 i) ok 13 ~26 d, H
A A B ICHE K IE R AE . A B KR A L 34 IR
e, REEEAR S A WL 3,

*x2 BELCMEFRSEIMERER
FA ) A
e ‘ gk wAAK
ol DHEFARZR ] it ESIKEHN BACEIE  MAP it 8 LI
i (ml) [l (ml)
(min)  (min)  WEminD EBECC) (mm Hg) (Lemin ' +m %) (mL)
1 TRMEEAR AR A 190 86 51 35.0  40~61 3.0~3.2 115 — 400
TSR E A e IR 0 kAR
2 230 135 89 3.4 54~68 2.8~3.0 760 - 400
7%
3 THIREA S RIRBIE AR 205 105 60 34.3 69~85 2.4~2.6 230 — 400
Bentall+ 38l &5 B A 4 = sl ik
1 624 273 178 20,9 43~47 2.7~2.9 1 300 1461 1800
SRGERA
5 TR B 305 109 59 33.2 58~68 2.5~2.7 500 300 600
Bentall + FE 3k 45 B AR % £ sk )
6 545 234 151 21.5  53~70 2.8~3.4 1270 341 800
g EAR
7 Bentall-+ ARSIk RS AR (1 30 685 237 159 30,0 42~65 2.3~2.5 800 1279 900
T ]Lﬁ :}E °
x3 BEREFRZEARKREEA
AL B LA
DEFEA 2k TNIIKESE e ” HEE A
- SYees 10 IS 2 1 He o e
I TR A o WERE ok
g 0 Wb AR B R RS HASC - Jiat L & 23S IHEAE W ”
(b N FELHE Uy’ (® (cm)
1 20" 34 HEEEAL IR 16 2 oo g R 998 2085 45 FAEJUMiR 21 AR
2 3070 3" YREEIEYR 14 4 PR AENE AR 9.9.9 3380 51 HidJUihi% 13 TEs
3 25 37" YREUTIR 43 6 BERERG fEE FERE 10,1010 2890 48 ¥ 0 pean
4 Ut U FEEE A 16 4 FiEEERYY  ARRE ZEREE 9,100 2290 43 ¥ 0 fENG




226 EREF2281A551552H
gk 3 BEREFRAZBEARAKEHEA
=2 IN TR B LI
DIEFEAR 2k LmEF T e o HlE N N

I B U e N S o R aeu ek

0D G . WHE) BRI AR ARE s st W Ny BK IH LA @

(h) (d I KA U (€=)) (cm)

5 33 33 [FEIEIETAR 13 3 MEREY  fFERE SEMEE 6.7.9 1635 40 FAEJUm% 26 pear
6 37 37 [FEIEETAR S 22 3 IfRES  FAE ABRREE 9.10.10 2 750 49 & 0 FETH
7 37 37 FEREEER 27 4 ¥ i SOREE 7.10,10 3100 48 ¥ 0 &

S S 1 min 5 min 55 10 min BFES,

3 i
U ORI R0 L8 PR MG 35 R AT 0 1A TR G B
F LA I AR SR T R A 11 200, iR LAE TS RO
33. 106 2P H0F RAE R AE #8800, i A LI R AE &
A=Ay 10. 800 B AVEE R XU 23 51 2 28 0 Al
33.8%6 . AL 7 BIAE IR e 1 R b 3 ) e AT D
I A ARG R 2L 4T IR - 17 i L RS AT ) R
AR T3oh 4 BAFENE AR S0 A TR R AT . B
A 2P LRI LI BRI S OR e A A0 S 9 ™ 520

Xt T AR UR 145 IO L8 B 114 S8 3 R R IE A 1)
A S B 2 O I AE TR B SR AL AN 2 1k A R Y
Pl — ROk B0 7E aE R P 004 52 0 L A8 TR A 0
TNRG LT 19 AR, 5 4 Uik v 1 G L B & AR 58 0
It FLER1A 1 1 982 3 3 2 7 fer R 2 B KT B2
LA AR XU A X 500 5 e W B 00 42 320 1l AR R
i L7 i RS A 5 4 0 A T AR A 3R B0 43 0%
Ja s WG 2 = A AR T B RS o PRI X T A [ g B
Az RS A R O LA TR Y B AL B A
P AR FE T3 B2 T AL AE IR 1Y O LA
FAR A 1010 4 Yk P L 53 A 2 ] AR R A R
1 AE 25 R O TR s D R R R B A
HIE AR A Y B R B R R R 2
FHe 2 n BB T 0 S TR 5 2R IR i T
ARTre Hax 4 0109 4 R w00 A8 3L SE AT B E R R
G et B R 7B N O I |G = 7 NS

X AR S G YR 1 R L TR PR 25 1 Y e 4 AT AR
— B AL, — ML B RR I A S AR A fELATS
R UL 5 25 B 00 . A B 5835 4 R 3
O LA T AR B AIG L 3 1 AN RS 2R 5 RS
PRAER R 1) O 1 A8 2 RE IR 2 2 DA G, T 55 RR I 25 1
18 PR AR 50 s b ARG 2 0 o P O S
SCHR i T8, 5 A A0 SRR X 4 4 i) R B 25 ) o T AT
A9 o I PR L T B4 R e 24 0 Cn TR YA B S B L MG HE
WK TR 2 ) 2R TE S0 N 264 o i . W 890 1 A8
P24 4y CRL A5 L4 W46 28 | DB PR LD 28 R 0 A8 7 5k 24
) TS YR P R R 2 4 1) B T Y UE A 3R

| S S B A s ) 7 3 T N Sl R R
(<3 Wl BRI 25 W S 2 4y . SR L 4 B 0T A 4k
FEFRC L5 T A 3 5 3 h, FERR IR 25 ) e £ R
ol v 8 2 R 0 R Y 2 0 DL /D 28 % R L Y
SO, ARSLAEUR Y R L e 3 DRUR IO ) B
Il 7K s AR S5 I & il e T BURAE AE R EA )
Kik 43 h, SEEZ5 Y R 54 B R (FDA) K 5 % &
LS T 2R X G LA F R 4o B 28, 602210 K i
JLFEATCE . Wt 3 B AR I Sk 46wk o dh AT i
Y ORI, ARSI IR 2 37 JA A5 R R
Ll IR G LA G . R |

P SMIE A 0T [ Jie L %) E VR 5 480 BT R IR 1 Bk
0% L e R T8 G LAY AE TSR] ok 30 %65 O T
A HIMIG F1 30 180 i L G RURS: 5 AT SR B — 26 5 By 45 it »
U0 AR R L AP R R B R AR R A A B L 4
PR SME ER BT ] 4E R 48 = 5 itk (2.4 L+ min '«
m ) KR MAP™>70 mm Hg 2", % T 22 >
20 JE BB W IR T AT BE R E R R R bk SO 3 30
i o I VAL A DA e T TIN5 ol N e A i =
Jif A5V T T B DR O SR BB/ ) R, Cn A2 AR 150)
YR T e B LURE G T8 iR 4 o S2 3 . IR AN
I 0T ) p 8 T IO 5 O LR o v B T
1o s AR RO 2 T N, A R O 4 VR E <<5 mmol/L.
WU A Al B A S B R aRE G B AR AR Il 5 XoF T B i L O
Shid R HA BB, FHIEIR>24 J8  # R RSMIE
PS03 (8] W 001G L 0 28, DL RS O B MAP FiLEE i R
BE SRR LD R AR R AE 110~160 /4380, 1EH 1] 2
M RE R B R BERE 34, 4 °C B, A0 W 45 R iR
JLA R N8 L e AR 2 70 Uk /404 . ST RS N A I
A RE AR B B E 35 C UL b B LD R B WK 2
EH . MTRIMER T 25517 K T8 W4 76 10 il
RO B AR TR 3 S 0T 6 TR S A T R R B L 0
(= NG TR R D 5 2 NE B 4l T N o 1
Wi B I LA B N B A5 0, B ih & B0 S5 R i ol 1ot 9
VR HIMIE PR S B B Ak R LB DY B, T B B A
B PR E S . R AMIE IR G . A FH £ 3% k8 75
A i LA 56 R A i 3 ok 1 L 3 . T DA A G L



EAEE G 20225 1A% 51 5% 28

i 48 A 1 L

I RN CA 2R G N N i N 1
T FEBHTFARYEHE ERHERES28FER
P Z 17 0 LAAE B B P90 K 9 AT R b o, [ A
WU T E S kA AR ZER A . A4 4 BB EH
FEARJE 24 h B 51 R /N T 300 mL, 1k i RUR TR .

SN2 B B R O 10 S SR TE AR SN 3R R
HEAT 0 I A T A B AR XU A 5, 5 3 0 22 4 R R A
PEPEA B T ARB AL 77 2K 3T A 1 £k AR 300 6K 1
TR WG L ATHBE B L B ARG L e R I R 4 )

[1] CAULDWELL M,JOHNSON M, JAHANGI-
RI M, et al. Cardiac interventions and cardiac
surgery and pregnancy[ ] ]. Int J Cardiol, 2019,
276(2) :43-47.

[2] European Society of Gynecology, Association
for European Paediatric Cardiology, German
Society for Gender Medicine, et al. ESC guide-
lines on the management of cardiovascular dis-
eases during pregnancy: the task force on the
management of cardiovascular diseases during
pregnancy of the European society of cardiolo-
gy (ESC)[J]. Eur Heart J,2011,32(24) :3147-
3197.

[3] JOHN A S,GURLEY F,SCHAFF H V,et al.
Cardiopulmonary bypass during pregnancy[ ] ].
Ann Thorac Surg,2011,91(4):1191-1196.

[4] JHA N,JHA A K,CHAND CHAUHAN R, et
al. Maternal and fetal outcome after cardiac op-
erations during pregnancy:a meta-analysis[ ] ].

Ann Thorac Surg,2018,106(2) :618-626.

227

[5] BALSAM L B,DEANDA A. Double the jeop-
ardy: balancing maternal and fetal risk during
cardiac surgery[ ] ]. J Thorac Cardiovasc Surg,
2015,149(2):611-612.

[6] YATES M T,SOPPA G,SMELT J,et al. Peri-
operative management and outcomes of aortic
surgery during pregnancy[ J]. ] Thorac Cardio-
vasc Surg,2015,149(2):607-610.

[7] Committee on Obstetric Practice, the American
Society of Anesthesiologists. Committee Opin-
ion No. 696 : Nonobstetric Surgery During Preg-
nancy[ J ]. Obstet Gynecol, 2017, 129 (4); 777-
778.

[8] REGITZ-ZAGROSEK V,ROOS-HESSELINK
J W,BAUERSACHS J,et al. 2018 ESC guide-
lines for the management of cardiovascular dis-
eases during pregnancy[J]. Eur Heart J,2018,
39(34):3165-3241.

[9] PATANE L,DI LENARDA A, ASPROMON-
TE N.,et al. ANMCO/GISE/SICCH inter-soci-
ety consensus document:antithrombotic thera-
py after surgery or structural interventional
procedures for valvular heart diseases: how to
treat postoperative complications [J]. G Ttal
Cardiol (Rome),2019,20(3):149-186.

[10] BARTH W H. Cardiac surgery in pregnancy
[J]. Clin Obstet Gynecol, 2009, 52 (4): 630-
646.

[11] TOLCHER M C,FISHER W E,CLARK S L.
Nonobstetric surgery during pregnancy[]J]. Ob-
stet Gynecol,2018,132(2):395-403.

(i B 181:2021-05-18 &[] H 191 :2021-09-08)

(R 222 5O

[13] BAO S H.,SHENG S L, PENG Y F,et al.
Effects of letrozole and clomiphene citrate on
the expression of HOXA10 and integrin avf3
in uterine epithelium of rats[]]. Fertil Steril,
2009,91(1) :244-248.

[14 ] BEN-DAVID A, GLASSER S, SCHIFF E, et
al. Pregnacy and bith outcomes among primip-

arae at very advanced maternal age: at what

price? [J]. Matern Child Health J, 2016, 20
(4):833-842.

[15] FUCHS F, MONET B, DUCRUET T, et al.
Effect of maternal age on the risk of pretern
birth: a large cohort stydy [J]. PLoS One,
2018,13(1):e0191002.

s B #1.2021-07-11 &1 B #1:2021-11-03)



