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Effect of dexamethasone preloading on pulmonary oxygenation
function in pediatric cardiac surgery
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[Abstract] Objective To observe the effect of dexamethasone in cardiopulmonary bypass priming
(CPB) solution on pulmonary oxygenation function in pediatric cardiac surgery,and provide corresponding ba-
sis for clinical practice. Methods From February 2023 to January 2024,54 children with congenital heart dis-
ease(CHD) underwent elective ventricular septal defect repair and/or atrial septal defect repair surgery were
selected from the Heart Center of Guiyang Maternal and Child Health Hospital. All patients were randomly
divided into two groups,with 27 cases in each group. The control group did not use dexamethasone,and 5 mg/
kg dexamethasone was added to the priming solution in the dexamethasone group. Blood samples were taken
before CPB(T,),CPB for 15 minutes(T;) ,aortic opening for 5 minutes(T,) ,at the end of CPB(T,) and CPB
ending for 2 hours(T,) after anesthesia induction,and arterial blood gas was analyzed,and respiratory index
(RD and oxygenation index (OI) were calculated. Results The RI index of the control group was 2. 52+2. 57
at T, ,which was significantly higher than that of dexamethasone group(1.39=41. 42),and the difference was
statistically significant(P<C0. 05) ; There was no significant difference in OI index and a/A between the two
groups of patients(P>>0. 05). There was no significant difference in postoperative tracheal extubation rate and
the duration of mechanical ventilation in ICU(P >>0. 05). Conclusion Dexamethasone can improve the pulmo-
nary oxygenation function after CPB to a certain extent for a certain period of time.

[Key words| Dexamethasone; Cardiac surgery; Extracorporeal circulation; Pre-filled liquid; Pul-

monary oxygenation

EZ R BB (1992—) WL BF 5T A L IR BN, 8GR S AAMEFR THE.  ©  BEEE . E-mail.2668365134@qq. com,



HAARE 25 T £ 2024 4 10 A% 40 %% 20 31 ] Mod Med Health, October 2024, Vol. 40,No. 20 o 3487 -

TSI BR (CPB) $ AR J& — I 32 45 0 A0 B F] IF
JEEE I/ NI 8 R N E 35 0 NPT 2 T o U
16 5728 1 A1 | S Y G N o W1 LG 9| 0 A NS
SRz . A IFRE CPB T LM T A U
o L anAeT i AT A B il AR 5 — B2 R BB 2R ) CPB
VE R G T A — AR T IR, A ST A R o, i
Wi R 5 38 2 0] LA A0 R S AL AR AR ], 2l i 2
BBV R BRI B R E SR AR S
LG8 A o ], 5 S50 2y R 453 40 0 38 g A8 R S
U T2 W SE Z5 R 3B A7 AE 4 1, AS AR 53 30 2o WL 4 b 7 oK
FAXE /N Lo IE T A il 584 T B8 T R 5 A 56 38 A 1 5
M), Sk A I DR e g 2 A i
1 #&R5HE
1.1 — %R HEE 2023 4E 2 H & 2024 4 1 H 5t
FH T 49 40 £ Akt e o0 JIE o 0o MAC YA A A 35 0] Bl 5k 43 188 b
AN B 1] b SR 453 45 70 A 19 58 K He0 i (CHD)
FBL 54 BIE Ry B 52X 52, BE LA I 43 S X HEC2H
FERMNH & 27 B, IABRUE: (1D BILARFTA &,
Jiti 9 W WML R sk L E O W A& (TCUD 58 7 58 %€
KA s (23 1A H WM HME: (3) & I3l
o v R B At O P il ) S s (4D 5 T N A W AR R
i o HEBRBRAE <O W 75 B R A 1) 2 43 i B N HE
A fin AARBFGE . K PASSIS PR35, O 0% 35 %k
(RD g = BE25 R 48 b o AR TR 90 25 51, X HR 4 R1 ¥y
B 2,49 £ 1. 97, L ZE K WA ZH RI % 1. 23+
1. 73,3l « =0.05,1—B=0.9., FFABILHER
(iR IEEE SN i
1.2 ¥
1.2.1 RBHE A AR E—HFARE
Az RRIEE S A T R I AE 4 B RR IR IR TR CPB R S
NSNS/ T S P W S € = 2
A Bl B SR #@ 5 CPB, 3 30 kR
HE R St. Thomas iR Bk 4E+r O IEBRIZ, 2 4
PIRHEARBE AN 1 U 10 g B H . E )7
JER WSS . L ZEOR A AL TSR RO A 5 me/kg Hb
FERN KRR AR I A . 8 — 1) Stockert S5 7Y
N T ML, Terumo Fx05/15 A G 4% (K40 1% 5
I CT U AR LR BT AR A R D B i VR 46 R
(DHF02), CPB 1 ¥ {8 JH] & ¥ & (CUF) , H %15
B8 1L J5 45 1k CPB.

1.2.2 W4 BILa 0 TRRERE T 5 CPB i
(T,).CPB 15 min(T,) . EZKFF AT 5 min(T,)
CPB 531} (T,) . A ICU J& 2 h(T O 2 mL 3 ik
ML HEAT I A3, 35 RIS 38 %0 COD L 3 ik il i
AR B (PaO, /PAO, a/A) A 5% LA |
— AR L CPB W [ |, 3= 3 Jbk BH W7 B 1] . CPB 5 1% 1L

FE FARE S ERE B AT 1ICU HUMEE <

1.3 Giib2phb s ] SPSSI8. 0 48 it % 1 k47 %k
ot RO o s FoR .2 4 [ I (A] A5 H A
KAEE MR T 200 RS R LBRR A ¢ B
HRF R DL R F R R X KE, P<<0.05 2R

HGitrE L,
2 &% g

2.1 2B E-MIGRFER A 2 HEBRFH—BIE

IRBERH, 2R G2 X (P >0.05), W& 1,

firA BE UG R4 ARG T — 018 O Ry s T,
£1 2HBRE—MERERILE(n=27)

Wi H X R HL RN t/X* P

ER G Es, D 26.81425.53 20.30+18.60 1072  0.289
B/ n/n) 11/16 14/13 0.670  0.413
ATE (r+s5.ke) 9.96+4.26  8.95+3.84  0.915  0.364

CPB B[] (z %5 »min) 87.51424.79 86.031+20.53  0.239 0.812

BT ] (e 5 »min) 48112274 47.07416.33  0.192  0.848

TARATIR G +5,°C) 30.8740.92  31.1141.08 —0.868  0.390

BRI E (r +5 ,mm Hg)  35.37£7.95  35.8846.50 —0.262 0. 794

7#:1 mm Hg=0.133 kPa,

2.2 [T ARSI T8 bR

2.2.1 2HBEBFARY RILE 5 T, if L,
XPHRAH RS RIAEARAE T, T, T, B 1 4 &, 25 %
G R L (P<C0. 05) s M ZE KA 4L HE R F8 bR AE
T, T, B8 &, 25 A58 L (P<C0.05) ;41
W FERON B R AR R X (F=4.642,P =0.
036) s 18] Fu % , 4 WA 4 R FR bR AE T, B & 38 & T3t
FERM 22 R A G2 L (P<<0.05):2 HITE
T, B BLEAE , T, B 2 4855 RIFEAR S T, HhAR, 22
S TG L (P >0, 05) ; i A 2240 35 (F =
14.825,P <C0. 001), 2 5| 5 i g3 & 52 B AE I (F =
1.471,P=0.236), W% 2,

2.2.2 2HLEBERFARM O LI 5 T, i,
YRR OL48hr7E T, . T, W B EFK. 254
Giit2E R L (P <<0.05); M ZE KM R # Ol #8545 7E
T, B AR 22 58 i %5 L (P <C0.05) ; 41 3
FHMARE.ZR LRI ¥E L (F=2.943,P =
0.092), @A 5w Jo 58 B AEH (F=0.588, P=
0.540) 5 Bf p E R 2 ¥ (F = 13,408, P<0.001),
WL 3,

2.2.3 2HIREARBITFARY a/A i 5 T, BFHE,
XFHRAH B a/ A F8ARAE T, T, T, B 1y 1 35 BRA, 22
S G L (P <<0. 05) 5 H ZE K WA 4H B % O 48
PRAE T, BB FREAR, 2 53 A g1t # B X (P<<0.05);
A FRBA BE(F=2.577,P=0.114) s 41 %] 5 it
S HEAER(F=0.511,P =0.553) ; I} & 38500



+ 3488 -

¥ (F=21.461,P<C0.001), W3 4,

HAARE 25T £ 2024 4 10 A% 40 %% 20 #1 ] Mod Med Health, October 2024, Vol. 40,No. 20

=2 2HBEBFAE RILE (2 +5)
25 3] n T, T, T, T, T,
pUpiE| 27 0.27+0.28 1.301, 48° 2.5242. 57" 1.4641.17° 0.457+0.43
i T8 KA 2H 27 0.3540.43 0.92+1.06 1.39+1. 42° 1.00+1.67° 0.86+0.12
¢ — —0.823 1.073 2. 002 1.772 —1.778
P — 0.414 0.288 0. 049 0. 082 0. 081
T — R LI 5 T, WS HE, " P<<0. 05,
%3 2HBEBFAE OIEK (2 £5)
2 5 n T, T, T, T, T,
Xt BR 41 27 502, 074140. 99 401,92+ 146. 65° 313.294151. 497" 329.004-113. 07 531.924190. 08
i FE KA 20 27 460.44+117.03 442.62+128. 33 384.00+132. 28 363.70£90. 71° 470.66+223. 85
¢ — 1.180 —1.085 —1.827 —1.244 1.084
P — 0.243 0.283 0.073 0.219 0.283
W —FoR LI 5 T, WAl P<0. 05,
x4 2HBEBEFARE o/A LB (2 £5)
251 n T, T, T, T, T,
X} e 2 — 0.830. 26 0.5720. 25 0.4240. 22° 0.4940. 18" 0.9240.35
Hb FE KA AL — 0.7540. 21 0.614£0. 20 0.51+0.19" 0.59+0. 27 0.794+0. 40
L — 1.242 —0. 660 —1.630 —1.569 1.264
P — 0. 220 0.512 0.109 0.123 0.212

W FARTLII; 5 T, I A, P<<0. 05,

2.3 WRSH 2HBEFREERERSH N
XFHEZ 22 5] (81. 5%0) ML ZE KR AN 41 18 il (66. 7%0) s
AL, ZR Lot %8 L (X* =1.543, P =
0.214) s RILAE B ARG 1CU HUHE s E] 43 51 o~ %F
HRA (82, 40 + 21. 27) h, Hi ZE K #A 4 (76. 56 +
27.10Oh, WA L, 2R LG R X (1 =0.414,
P=0.687),

3 it %

CPB (11t /R B FH A8 45 B AL T O JIE =R A8 453 58
U4, {H CPB & —Fh Al A B b 9 o AR L RA5 30 4 0k
TR/ TR I L P A e O S R Y S A
— R L T CPB MG IE & AE . (B CPB J5 Jifi it
PSR JE — A R A Hofa ke i &0 . HAT. IR
CPB AR J& fili 5 05 19 & A AL ] £ 202 1l 5 CPB & iE
22 fih ik R R R A 1 4 B P SRE BN i e i P R
05 < ot S N K £ A AR Ok RO TR N
B 2 IMLAE L CPB ke 005 0 8 5 1 55, AT 3500 3 48
MRS B T, B E B A 2 R 4R I R
b,

T RI.OL.a/A A2 FiO, 50, B LUA BF 5%
#IWH RILOL a/A X 3 /> 48 45 R O 0 il S5 1Y fig

J1 o HARE 5 Bl o REIR A A AE 1 A DG M (R 1Y K
Xof 7 4R B T REAE 220, T OT.a/A [ AR, #2785 1 Jifi
F4 1 T B A ARG B P g 2t SR 2 el
DEWL, 54 A8 T, BT &, X A B & RIISIR7E
T, T, T, B8 285 (P <0, 05), #b FE KM 4 M
H RUFBHRTE T, T, B 535 35 48 &5 (P <<0. 05) .
AT WL, 2 4 AE CPB 5 il 8 4 68 /1 I 8 T [
WA B 37 CPB T B0 20PE Ml 45 475 L 038 il 4805 )
g, — R G AT In) A, b JE K B SR K RO B
B —Fh L BEAEI H JE SN L AR Y o
AN LA R O I O JIE T R B 3 1 B DL AF 5% R B, 7
T, WX BZH RI 45 b5 W 25 & T M ZE K #4240 (P <<0.
05) , $& 7~ M FE KN TE — E FEJE LW T CPB 8010
Jili Dy RE 5 405 . XF il A B T BB R E . T
B2 8 # RILOLa/A 845 5 T, Bf i, 2 534700
GiitafaE L (P <0, 05) , U B Jili 40 & AH C 38 45 76 A
ICU B} & B AW E IEH X #/R CPB S 2/ fili 52 443
T TR B0 R O FIE S SR OL T BE RS2 i ) S K. LR
ANA W BT ARG KGR LARE ICU ML S
X R, 2 HERILILE, 2R TGI8 L (P <
0. 05) , BB b ZER A HE A REFR AL F R = ERE F,



HAARE 25 T £ 2024 4 10 A% 40 %% 20 31 ] Mod Med Health, October 2024, Vol. 40,No. 20 + 3489 -

LR 48 J5 A S LB R[]

£ L RTIA , CPB BUFEHR i Ml 28 K A ol 72— 52
P LA — s I 6] BE N B3 CPB i il 480 & 2 B, OF
A BEREAR T AR & U8 4R R 048 AR S BILAEGE U
], AR AW ST A7 AN R Z Ak - (1) SR AR I 1] 5
A B B ARG 4 5 (2) A e K 1 O IR 3 T 2 4
HLBETr T 58 4 BN 32 A Bt W PR b 2 % 0 ik g
TR AT TEREA R D b T IR g2 Pl LR
FEAS B BIETE A i PR B A3 B AT g Al

2% Uk

[1] ZHENG X M, YANG Z. YANG G L, et al.
Lung injury after cardiopulmonary bypass: al-
ternative treatment prospects[ ] ]. World J Clin
Cases,2022,10(3) :753-761.

[2] FAN E,BRODIE D,SLUTSKY A S. Acute re-
spiratory distress syndrome: advances in diag-
nosis and treatment[ ] ]. JAMA, 2018,319(7):
698-710.

(3] W52 XUPEME, e . 55, UK S1 G 25 i 451 13 L 1l
5l AP S e F ST R R [T ). KA rh BE 2 K Ap
R ,2023,39(7):817-821.

(4] GIBBISON B, VILLALOBOS L J,AVILES M K,
et al. Prophylactic corticosteroids for paediatric
heart surgery with cardiopulmonary bypass[ ] ].
Cochrane Database Syst Rev, 2020, 10 (10):
CDO013101.

[5] GAO W,LI N,JIN Z H,et al. Effect of preop-
erative inhaled budesonide on pulmonary injury
after cardiopulmonary bypass:a randomized pi-
lot study[J]. J Thorac Cardiovasc Surg, 2019,
157(1) .272-284.

(6] AREESE. M B B Ry T e il i s L Y
Wi PR IS PSR LT ). i PR & B 25 2% 5, 2021, 14
(35):129-131.

[7] WHITLOCK R P,DEVEREAUX P J, TEOH K
H,et al. Methylprednisolone in patients undergoing
cardiopulmonary bypass ( SIRS): a randomised,
double-blind, placebo-controlled trial [ J ]. Lancet,
2015,386(10000) :1243-1253.

[8] MUHLFELD C, LIAKOPOULOS O J,SCHAE-
FER I M, et al. Methylprednisolone fails to pre-

serve pulmonary surfactant and blood-air barrier

integrity in a porcine cardiopulmonary bypass
model[JJ. ] Surg Res,2008,146(1) :57-65.

[9] SRKA XBIGEHN , 25 T 47, 45, WA EBE B B R
XoF it 20 i A 4% 2 TR 4 TR 9 SR R A i
P K fiti D BEAS 4= i 52 g [T ] e o i 789 B 5T
2017,15(3) :268-273.

[10] NTELIOPOULOS G, NIKOLAKOPOULOU Z,
CHOW B H N,et al. Lung injury following car-
diopulmonary bypass:a clinical update[ J]. Expert
Rev Cardiovasc Ther,2022,20(11) :871-880.

C11] SRR BRI, 2% T 47, 45 i TR AL A2 R e K
P HIE 5 HB 3 55 A0 W A B B 3R X R S Ak
Jiti 453 10 B it Dy BE AN 4 i s e [T ] rh L 0 A8 e
WF5¥,2018,16(3) :273-277.

[12] W52 XUPEE 28 MG , 45 14 SME 25 it 453 45 BIL 11
5l PR AP SR BIF 5T kR () ). KR IR 2 R
#2,2023,39(7):817-821.

[13] AKIZUKI M, SUGIMURA K, AOKI T,et al.
Usefulness of ventilatory gas analysis for the
non-invasive evaluation of the severity of chro-
nic thromboembolic pulmonary hypertension
[J]. Int J Cardiol,2019,296:149-154.

(14 5RIRAE, T8, O JUE I B e AR 5 il R A T e S
B Ak i Bl K s R A 0GR A A L. e s
Bl R2E2241,2022,45(1) :64-69.

[15] MUHAMMAD W,ZHU | Q.ZHA1 Z H,et al.
ROS-responsive polymer nanoparticles with en-
hanced loading of dexamethasone effectively
modulate the lung injury microenvironment
[J]. Acta Biomater,2022,148:258-270.

[16] SWIERCZEK A,JUSKO W ]J. Pharmacokinet-
ic/pharmacodynamic modeling of dexametha-
sone anti-inflammatory and immunomodulato-
ry effects in LPS-Challenged rats:a model for
cytokine release syndrome[ ] ]. J] Pharmacol Exp
Ther,2023,384(3) :455-472.

[17] LEI Y T,XU B, XIE X W,et al. The efficacy
and safety of two low-dose peri-operative dexa-
methasone on pain and recovery following total
hip arthroplasty:a randomized controlled trial
[J7. Int Orthop,2018,42(3) :499-505.

G B :2024-02-21 &[0 H 1 :2024-07-20)



