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Risk factors analysis of postoperative adverse events in newborns under the integrated management of internal
and external departments in the ward
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Abstract: Objective To summarize the occurrence of postoperative adverse events in neonatal surgery under the integrated manage-
ment of internal and external departments in the ward of West China Second University Hospital , Sichuan University, and analyze the risk
factors affecting postoperative adverse events. Methods A total of 272 newborns who underwent surgical procedures in West China Second
University Hospital, Sichuan University from January 2019 to December 2021 were included. The occurrence of postoperative comprehen-
sive adverse events was recorded, and the newborns were divided into the symptomatic group and the asymptomatic group according to the
occurrence of complications. The high-risk factors that affecting postoperative adverse events in neonatally surgical procedures were analyzed
by univariate analysis and multivariate analysis. Results There were 108 newborns experienced comprehensive adverse events after
surgery. The results of univariate analysis showed that there were statistically significant differences in the proportion of male newborns,
gestational age, birth weight, Apgar score 1 minute postpartum, the proportion of newborns with preoperative diagnosis of necrotizing small
enteritis or/and gastrointestinal perforation, premature infants and low birth weight infants, the proportion of newborns with respiratory control
when admitted to the operating room and mean arterial pressure (MAP) , the proportion of newborns underdoing emergency surgery, and
intraoperative infusion of red blood cell suspension between the two groups (P<0.05). The results of multivariate Logistic regression analysis
showed that the small gestational age (OR=0.972, 95%CI=0.950~0. 994, P=0.014) and low MAP when admitted to the operating room
(OR=0. 955, 95%CI: 0.919~0. 993, P=0.019) were the independent risk factors affecting the occurrence of postoperative adverse events
in newborns. Conclusion Under the integrated management of internal and external departments in the ward, the small gestational age and
low MAP when admitted to the operating room are the independent risk factors for the occurrence of postoperative adverse events in
newborns. Improving the prenatal diagnostic measures and optimizing the time of fetal growth in and out of utero to reduce the associated
effects of gestational age, and increasing the neonatal blood pressure when admitted to the operating room may reduce the incidence of
postoperative adverse events in newborns and improve long-term prognosis.

Keywords: newborns; surgery ; adverse postoperative outcomes ; risk factors

[BEEE] % #,E-mail:han. huang@scu. edu. ¢n



256 BRE KGR E

J REG ANAT OPER SURG 2024,33(3)

http://www. jjssxzz. cn

B A LR EARWIA REME LA R EARE, i T
FEAR AR B S R RE S A G, Xt S 5 RS
AREZRE T /0N, )2 AR R B 1 FHAR 25 5 el
T LK e fife ST A A2 AR AR IR, BRI B 45 5
R H R NEARA R BT RS PRl
8B A LA AR A LR A ik 46. 7%, HAT, ©
AT AT T A2 LT AR5 I A AE B A G i 8 A 3R 3
Fro3 b, ARG B A JLAMRE TR &5 Ry o KT 26 T
ANTR] 1 B B A L BRI AE BRAS O [R] , BEAE W58 A 45
RAFAERR 22 550 T F e IT 7% i) 56 38 22 L B
SR T A LN AR A R, IR 3 T AL SE )
B A LSRG D i B G O T S TR T
WA U Dy a8 B T R LN SR SR BT
A LSRR ARG A R SRR A AR a3, A
BIFFERE o A 3 BE 7 A= JLAR S IR AS B0 B Lo
TE SR R 2R, DU 5 i PR S 6 1 6 P 48 i, o4 3
AL

1 AMEE

1.1 s RFH

[RLEPE e $5 2019 4F 1 H 2 2021 4F 12 A 720U )1k
ARV R B FARIGIT W 272 BB AR L, &
i 1B e 2 AN N 232 45 Horh 55 151 48] 5 0 T o e
155 651 5 47 )L 72 461 AR AR A 5 L 55 05 22 TR
56 011, FF TR 226 ], A G EE h 267(252,275)d,
H AR AR B 2 940(2 365,3 297)g, 775 1 min
£ Apgar 7434 9(9,10) 4o FARBSHT A L AL H #%
201,71 d, AZBPE KR (mean arterial pressure,
MAP) 7 (53. 50+8. 89) mmHg., 1 fi; T A i [i] K 65
(45,95)min, "PALFRFERT ] 4 130096, 165)min, ASHf
FE T ARAG VU I R 2 A P 57 1 B 2 AR B 25 D1 25 o
[ B 2R 2022 2 LA (317) 1,

gy AARUE: DH A 28 d P Q7 4 BRI T 2%
FARIGEIT . HEBRbRE : O ABERTE FESMBE 3% 52 F Rk
7 s QEZDIEFAR
1.2 FIEHRIK

PR ILLLFEE - OAN O gt 25k, it
LB R AR R TR QRSO S 1
A7) 1 min,5 min, 10 min #Y Apgar P-4 ; @R F 12
Wi s @A FA W IEAE B, A5 0F 0y =X L AR A ik
fiE s @FARM I, LFELLTFA TFHFAR FAR
P T AT ] BREEBS [] AR A R AR e i
AR Ip= ST AN (1 AN AN S NG R N 1B ) e s
).

s AR JLER B A R & AR OO, B BLL
ME—EZWEE )RR 2 N EAEGE AN RE ARG
30 d INAET S IFENREA 4 T REA 42 (PRI 450 IR
MLAE AR JF BRI R TR R 5 &G LI E
THREAN 4 WP IR 45 155 ph g o 2 AR ff R IO e v D
W A0 i AU R EE AR T 90% 12 W Ry IR 4RI AE 5 AR
Je T ARFRAL IR G RGP PR v il R 2 E
A G e B B AR AR ) o
1.3 “%itFrmx

i FH R 4.3, 1 % 8ol #E 47 ge it 7 o0 b . R A
Shapiro-Wilk V5K 5 1% 2L 48 f S AT G IE S0, 475
TSI R 2270 i 2R FH BB R 22 (as) 78 5 A
5 IS 70 Y 2 22 78 4 SR b A8 (Y 3 [ B )
TR R RUR (%) R R . SEE
BRIAE/ N THREA S 10% I, SR P 91 2 (ESCRb . PR
PRI 2R 23 A v T 28 A1 1) 1 2 78 R T o A i 285
O3 ) 3 21 A5 1 R F Mann-Whitney B FIR 56 . R H
Z N R Logistic MR 73 A 37 A2 JLAS R FH 4 R A 1Y
fo B & o SR FH B il 74 37 77 #F 2% (vestricted cubic
spline, RCS) H| 7 1& 55 Rl 28 X6 245 Jsy 48 A 1) 52 1) 15 40 o
T PAE OR{E . 95%CI At 348 171 71 53 #r B BR ) 1 57 7
FESRAIR , P<0. 05 N =R HAG T L.

2 #HR

2.1 REGZARRFHGL AR

ARG A 108 141 (46. 55%) A= LK ELE AR R
Fif, o 22 FIFE T, 57 61 B BRAR L AE L 10 1) & A=
JFEhREAS 4, 8 BB THRE AN 4, 13 4 W WG B 5%, 19 iR
Ja FRRAE A, 7B FRR TR, 63 1A Je Jf gy .
2.2 RELZARRFMHGERZHH

A2 K AR SRS AN RS Lo A eIk
HETRERA . FXZEEA R0 fa s N R P17
HAR RN, &5 R R, 2418 M RATI2 W SR AEE
/N R S ANTE A E AL R L AR AR AR T L, A
FARZHHLIEIE MAP, 202 F AR, Il , A KR
2,775 1 min Apgar P43, AR A i 21 40 e 8 b st
2 A G L (P<0.05), WK 1.,
2.3 RELZAGRRFMHGSRAZSH

BB R M R P<O. 1 YRR AN A Z [N &K Logistic
B9 20 Ar , 45 SR R W . i i% 2k 7 (OR=0. 972, 95%CI=
0.950~0. 994, P=0.014) . AF-ARZEHf MAP i1k (OR=
0.955, 95%CI: 0.919~0.993, P=0.019) 2 H 4 JLAR
Ja RAELGAEAN RFMAMMSLfER R, &2, FIH
BRI ST 7 RESR AT R I, M IRy /N T 267 d B, kA



http://www. jjssxzz. cn 257

R2 REGETREHHESERSN

A F K32 E ] REG ANAT OPER SURG 2024,33(3)
*®1 BEAPAREG4ESEEZMNREEZSN
AR JeHERAL R4
i (n=124) (n=108) P
BHEM(%)] 77(62.1) 74(68.5) 0.036
H#%(d) 2(1,6) 2(1,8) 0.638
fils (d 270 259
S (260,277)  (243,273) <0001
A H 3100 2585
IR (2663,3400)  (2060,3138) <0001
Apgar 72J5 1 min 10(9,10) 9(8,10) 0. 009
Py 72J5 5 min 10(10,10) 10(9,10) 0. 185
75 10 min 10(10,10) 10(10,10) 0.184
HIE =51 (%)] 86(69. 4) 69(63.9) 0.378
ARurizWr LA RTE 89(71.8) 71(65.7) 0.322
(BC%)] e s 3(2.4) 0(0) 0.296
%@%ggﬁm 15(12.2) 25(23.4) 0. 026
Bl 20(16.1) 41(38.0)  <0.001
IR A R B )L 8(6.5) 24(22.2) 0. 001
Jili ¢ 28(22.6) 36(33.6) 0.061
[iqiignd 8(6.5) 10(9.3) 0.425
B 5 LA A 12(9.7) 10(9.3) 0.914
é\igéﬁ‘ﬁ HLEEIT I [451] (%) ] 9(7.3) 29(26.9)  <0.001
AL (N 150 150
DACRIE) (139,160)  (138,160) O 064
WPIZARR (R 4r)  37(30,42) 38(30,45)  0.782
MAP(mmHg) 55.3+8.6 51.448.8 0. 001
2T ARIBI(%)] 22(17.7) 34(31.5) 0.015
TR FARE (% )] 121(97.6) 105(97.2) 1. 000
FARIO:  &H 14(11.3) 22(20.4) 0.057
B(%)]  zyg 88(71.0) 77(71.3)  0.956
Z2M 14(11.3) 8(7.4) 0.314
ZRHk R 3(2.4) 0(0) 0.296
HAb Az 6(4.8) 2(1.9) 0.377
FARBSE] (min) 65(45,95) 60(45,93) 0.793
PRI ] (min ) ( 10(1)??65) (951’31064) 0.796
fh AR (mlL) 40(20,60) 35(20,59)  0.607
Je A 2 (mlL) 5(0,25) 0(0,20) 0.318
2T 40 i B (mL) 0(0,0) 0(0,0) 0.019
13 (mLL) 0(0,0) 0(0,0) 0. 489
1/ (mL) 0(0,0) 0(0,0) 0.284
i (mLL) 3(1,5) 3(2,5) 0.083
PRt (mlL) 0(0,0) 0(0,0) 0. 086

A TG AN K550 0 KURS: B G % 04 98 /0N 1 34 in (OR=
1.005,95%CI:0.992 6~1.108 7) , W.I& 1; A T AR =N
MAPART 53 mmHg, & A=A JGAS B FAF1 RS MAP
HI AT N (OR=1. 001 5,95%CI:0. 990 5~1. 012 7),
L2,

3 itig

A 5T % B A L AN BT R 5 B AR B8
9.48% , Li A A R & LR ik 46. 55%, T2 KT
W R GEAH T B AE , HUON G B ThREAN 4 i ik
/NG A FARZE B MAP 38258 28 LA AR JE A
KRR BRI

JE I3 Bl R PR AR R H 455 1 KR 2 ik
JL3 e s e st ], BPIR LAE BER N A= K & & RIS

BTy B SE  Wald¢ OR 95%CI P
5 0.230 0.324 0.507 1.259 0.068~2.374 0.477
H i 0.014 0.018 0.590 1.014 0.979~1.050 0.442
Jisdics -0.029 0.012 6.044 0.972 0.950~0.994 0.014
77J5 1 min -0.141 0.139 1.027 0.868 0.661~1.141 0.311
Apgarﬂyﬁ’

WIEM/M -0.121 0.489  0.061 0.886 0.340~2.312 0. 805
AU

il L

=L 0.098 0.490 0.040 1.103 0.422~2.880 0.842
R EMRTT -0.303  0.571 0.281 0.739 0.241~2.264 0.596
L

fili ¢ -0.437 0.357 1.498 0.646 0.321~1.300 0.221
2IETA -0.251 0.408 0.378 0.778 0.350~1.730 0.538
ZMgFA -0.471 0.466 1.021 0.624 0.250~1.557 0.312
ATFARZER  -0.697 0.510 1.868 0.498 0.183~1.353 0.172

Bz
LiTpacr ARl ) 0.027 0.014 3.639 1.027 0.999~1.056 0.056
B

1 -0.008 0.033 0.056 0.992 0.930~1.059 0.813
PR -0.044 0.040 1.212 0.957 0.884~1.035 0.271
ﬁg*iﬂ‘f -0.046 0.020 5.463 0.955 0.919~0.993 0.019
RCS
90

OR(95%CI)
N
=]
T

W
(=]
T

230 250 270
faig (D
E1 RRSARETREGFHEXE
RCS

OR(95%CI)

oL 1 1 1
40 50 60 70
MAP (mmHg)

E2 MAPSAREARREHHELMY
ARSI B G /N T 267 d(38 DB, BrAd: L&
ARG AR JE AN B S 1 JRUIRS: it 6 1 A i/ ) 1 485
ARV, Bl 28~37 Ja Hh AR 1 gLt SR = L,
M R A8 B 5 — B0 Ry B 2 5 e 7 2 LR 5 & A




258 BRE KGR E

J REG ANAT OPER SURG 2024,33(3)

http://www. jjssxzz. cn

AR IR R, ELIG 8N RS o8 43
FrC R L i N BLERE R R B A E %, 1
WA 2R, AU RR, R LR OIEFARE
fEBEm A2 2 H LR 545 (10. 5% vs 2. 0%), H R
LRSIk AR A Bl sl ok s e Bl s AR Ji i
W BT 45 g 1 s 1) XU Xy 1 2 LS J™ LY
I 42 ) 22 BEAS 2, B M B I T 45, 76 TF- R W 38K
ARG R 25 9 A/ T B B 25 5 7= A SO T
BEC, YR dRAE , JLF B BRI T 28 S 1 AR LA
R4S A S RE R, TR A 34 JEL B T R & 20% A2
AL RIS R I 34 TR TR 2= 109% LI R, S48, B L
SRR BRALIE S BAE OB A RIE TR B8
DRI B e, S B0 P AR /N B S BEL T T, T
30, WF LR 25 2 9% 57 o IXLE AT Re R R L
T 5 R Y A AR A R A LA S IR
W 2R GEAH I RRE A AR G FER R F R, 3R
FEME /N S5 I A 3288 5 RL 7 FUIR AR R i A G, O
FRIE S AN [0 R B 1) i T SR B , 8 O & 28 LRI 3 R 1 T
IMLAE , 3T 10% 03 A L4 IR AL il =2 3R, 75
R YIBR M IE , A r e 5 808 M 28 5 AE , T 5
Fo A LR E 5K, Xl R AT B
IS TIREA 2 EA R SR RRENIRE . A
FERI, NG 37~38 A B ILEAR G LA A R &
A T A, 0 LR R T R R AR 5T R FH B9
SRR N ANEHR G REUA DG FEILETR
JLTEHT I 202 FARFGAE , 15 A B K HOR A4 B st 1]
Cndtx B L, fR R R 2= 2 A IR AT FAR) .7
DU S 2 1 P I o oy ARUR AT R e e 3 il 0 S5 R
HOLAL R i, (F s SRSt AL F- 7= A= T IR 2= /E H , #E 55
TRPILAERAS R, X 2 AT R LT
A fE B P2 1 SRR 5 (A 78 P IR IR IR 25 B RN R
HRAMERF R, BIGR/N 267 dif, Z4ERE
AN B 1 XU I G % %) D /N T 0, 5 A B 6 2 1
JIG i | T T 8 2o AH o B %) 5% i 4T3 5 252 B S | ME LA
WU . P, X <38 Sl B [ i i 4 ™ A AR ) 5%
WA T PEA TS0 L4307, 18— 240

KB A LR e 1 BF 5 a5 46 v 78 T 7 a6 S A
E4 1R S N Sl ST O (1A S BTN 4 WDl B SR 53
ARG RS IE S MAP X L R A A R R
3% 8 2 25 iR I AT 0 A R LS H Y MRI
A5 451 AW 58 & A TF- AR % B MAP AR A= L
ARG A B AR 057 fE B R 2R, MAP fIE T 53 mmHg
B, & AR AN B S A AU 388 0, 33 s 8 O PR IR 2
AL ISR .

XA LB IR 90— ELAFAE G, A F oY

W, 244 )L MAP AR T8 B 5K T 30 mmHg B 847
PABTRIRIT™ . — KRG 2 o0 RS IF5E
R, BURAE Y25 80 R 2570 T AR IR i A L
B X A 5 24 H A K Rk B IR A U,
1 & B LR A il T TURLT- 25 AR R R, A RIS
N JLZE T3 e 24 245 ) 1 4 P AT o8 R A0 1 D 4
T S KA G AT L EE A MAP FILC 36 B 23543 R 2R
SEEE AR, X AT REE A LD e LK By
Jie B/ T AR 25 5 Hh 800 LA 495 R RE IS 40 i E
Tsmail Z4E HE H 5 5005 28 2500697 5 JLE
T I R UK T A R B, 3 e 2 ) AT S S MAP,
BERNER Y DR ZERRIFmARER . Har
U R 2 A VG 55 % e FH A el 3 0 A L vt 47
T2 R LA R 25 ), 3X T REAE — 8 R L0
DT LR JEAS R0 & 0 5 5
R ARG YR BGE IR T ik E S 4. A
AR K I 37 miR-16 & 25 7K P i A LI i A 26 L
KA DI RERERFA — 2 W (A, WS A 2l
T B, ARG U O 1 90 s e KR AR AR
T,

ARG AT 7 A LA TF AR 2 i e TR AN &7 5k
JE [R5 MAPIMAP= (U 4 i +2x &7 5Kk )31, A B
FEINR A LR B ik T R TR F A, Bk
MAP (131535 7] BEASTERR ™ (HA A BIF SN N 7E 42 B i
P 4 2 H LA 78 3k TE R AN B 30 bk P il i
) MAP JL-F-J&—30 92, da Costa 552U TA Sk A= il
724 h PN G I 2 07 56 J3E A A e MAP J2 0 AT 1
QA T S e 00 5 4 R 0 D R R T IR
Rt — &,

EE N LS A LANEE R T/ LAMR k%
W ANRE, AR F R L— S OO AT B 5 4 4k 32 22 i AR
P U AE B, AR A A 5 B B R S TR ANRHG B ol
ANICU. T F& Be A 38 158 FH 0% 3 A8 Lo B — IR Ak B
B0 287 A L DA BE T 4 BISC A %l B8 A L
Gy o BB BB AR LR D E AT B 7E B Ll
b FEE B A LA B U R R I S 0 A4S Al A
JEW & AR ETE B . AR LA 205 A L
Prilt i — A, SCL T FIOR ] — R b — BT A
ARWFFE NN A EIL, ¥ B — 4B LB i it 17
R e KRR EARIE T BT SR 0 — B0, AR
AR LI T A W] A T T 34K Ht A
R w S 7 N AR NI N o B A ST O R N
A 58 42 S WL HE A 1l DX () 7K SF 5 ELARAIFS Sy [l o 1
Joa (96 BRI 9, FBLBERR 2 Wk U T 8 1 o i 2
W, SR — e . A B BRI R A 1F



B F A% 2E ] REG ANAT OPER SURG  2024,33(3)

http://www. jjssxzz. cn 259

PEATRTEE 2 OB AT R X L
g5 EPaR BAE JLTS AR K A AN R e IR

W AHE, 42 = B2 Wi e is L8 W e

G 77 I 18] LAk i 0 21 R B4 AR S i, 488 o A L

AT AR EE I I sVF RERRAR BT A2 LA S A RS H Y

KRR BEE RIS

[B% 30wk ]

(LI i B L 38 BRI IR 22 [ ). JRfif TR =453, 2001, 10(3) :
317-318.

[2] Nasr V, Staffa SJ, Zurakowski D, et al. Pediatric risk stratification is
improved by integrating both patient comorbidities and intrinsic surgical
risk [J]. Anesthesiology, 2019, 130 (6) : 971-980. doi: 10. 1097/
ALN. 0000000000002659.

[3] Catré D, Lopes MF, Madrigal A, et al. Predictors of major postopera-
tive complications in neonatal surgery[J]. Rev Col Bras Cir, 2013, 40
(5):363-369. doi: 10. 1590/50100-69912013000500003.

[4] Lillehei C, Gauvreau K, Jenkins KJ, et al. Risk adjustment for neonatal
surgery: a method for comparison of in-hospital mortality[J]. Pediatrics,
2012,130(3) :e568-e574. doi: 10. 1542/peds. 2011-3647.

[5] Stey AM, Kenney BD, Moss RL, et al. A risk calculator predicting
postoperative adverse events in neonates undergoing major abdominal
or thoracic surgery[J]. J Pediatr Surg, 2015, 50(6) : 987-991. doi:
10. 1016/). jpedsurg. 2015. 03. 023.

[6] Michelet D, Brasher C, Ben Kaddour H, et al. Postoperative
complications following neonatal and infant surgery : common events
and predictive factors[J]. Anaesth Crit Care Pain Med,2017,36(3):
163-169. doi: 10. 1016/j. accpm. 2016. 05. 012.

[7] Weinberg AC, Huang L, Jiang H, et al. Perioperative risk factors for
major complications in pediatric surgery : a study in surgical risk
assessment for children[J]. J Am Coll Surg,2011,212(5) : 768-778.
doi: 10. 1016/j. jamcollsurg. 2011. 02. 006.

[8] Skertich NJ, Ingram ME, Ritz E, et al. The influence of prematurity
on neonatal surgical morbidity and mortality [J]. J Pediatr Surg, 2020,
55(12):2608-2613. doi:10. 1016/j. jpedsurg. 2020. 03. 024.

[9] Kuan CC, Shaw SJ. Anesthesia for major surgery in the neonate [ ] ].
Anesthesiology, 2020, 38 (1) : 1-18. doi: 10.1016/j. anclin. 2019.
10. 001.

[10] McCann ME, Soriano SG. Progress in anesthesia and management of
the newborn surgical patient[J]. Semin Pediatr Surg, 2014,23(5) :
244-248. doi: 10. 1053/j. sempedsurg. 2014. 09. 003.

[11] Wang CH, Du LZ, Ma XL, et al. Analysis of in hospital neonatal
death in the tertiary neonatal intensive care unit in China: a
multicenter retrospective study [J]. Chin Med J, 2016, 129 (22) :
2652-2658. doi: 10. 4103/0366—6999. 193458.

[12] Erickson G, Dobson NR, Hunt CE. Immature control of breathing
and apnea of prematurity: the known and unknown[J]. J Perinatol,
2021,41(9):2111-2123. doi: 10. 1038/541372-021-01010-z.

[13] Gephart SM, McGrath JM, Effken JA, et al. Necrotizing enterocolitis
risk: state of the science[J]. Adv Neonatal Care,2012,12(2):77-
89. doi: 10. 1097/ANC. 0b013e31824cee94.

[14] Eicher C, Seitz G, Bevot A, et al. Surgical management of extremely
low birth weight infants with neonatal bowel perforation : a single
center experience and a review of the literature [J]. Neonatology,

2012,101(4):285-292. doi: 10. 1159/000335325.

[15] Alganabi M, Lee C, Bindi E, et al. Recent advances in understand-
ing necrotizing enterocolitis [J]. F1000Res, 2019, 8: F1000 Faculty
Rev—=107. doi: 10. 12688/f1000research. 17228. 1.

[16] Pierro A. The surgical management of necrotising enterocolitis [1].
Early Hum Dev, 2005, 81 (1) : 79-85. doi: 10. 1016/j. earlhum-
dev. 2004. 10. 018.

[17] Wolf AR, Humphry AT. Limitations and vulnerabilities of the neonatal
cardiovascular system: considerations for anesthetic management
[J]. Pediatr Anesth,2014,24(1): 5-9. doi: 10. 111 1/pan. 12290.

[18] Baik N, Urlesberger B, Schwaberger B, et al. Blood pressure during
the immediate neonatal transition: is the mean arterial blood pressure
relevant for the cerebral regional oxygenation? [J]. Neonatology,
2017,112(2) :97-102. doi: 10. 1159/000455965.

[19] Butticei R, Habre C, Hernandez A, et al. Early arterial pressure
monitoring and term-equivalent age MRI findings in very preterm
infants [J]. Pediatr Res, 2022, 92 (3) : 822-828. doi: 10. 1038/
s41390-021-01839-2.

[20] Binder-Heschl C, Urlesberger B, Schwaberger B, et al. Borderline
hypotension: how does it influence cerebral regional tissue
oxygenation in preterm infants? [J]. ] Matern Fetal Neonatal Med,
2016,29(14) :2341-2346. doi: 10. 3109/14767058. 2015. 1085020.

[21] Logan JW, O’Shea TM, Allred EN, et al. Early postnatal
hypotension and developmental delay at 24 months of age among
extremely low gestational age newborns [J]. Arch Dis Child Fetal
Neonatal Ed, 2011, 96 (5) : F321-F328. doi: 10. 1136/adc. 2010.
183335.

[22] Buijs EAB, Reiss IKM, Kraemer U, et al. Increasing mean arterial
blood pressure and heart rate with catecholaminergic drugs does not
improve the microcirculation in  children with  congenital
diaphragmatic hernia: a prospective cohort study [J]. Pediatr Crit
Care Med, 2014, 15 (4) : 343-354. doi: 10.1097/PCC. 0000
000000000105.

[23] Ismail R, Awad H, Allam R, et al. Methylene blue versus vasopressin
analog for refractory septic shock in the preterm neonate: a randomized
controlled trial[J]. Neonatal Perinatal Med, 2022, 15(2) : 265-273.
doi: 10. 3233/NPM-210824.

[24] M58, 229590, REERK, 5F . LT miR-16 557 A< JLIS M AE 2L
I RERERT X AAE SO B G FR [T ], R i AR 2% K, 2022, 31
(2):132-136. doi: 10. 11659/jjssx. 08E021016.

[25] Gevers M, Hack WW, Ree EF, et al. Calculated mean arterial blood
pressure in critically ill neonates [J]. Basic Res Cardiol, 1993, 88
(1):80-85. doi: 10. 1007/BF00788533.

[26] Fujii T, Nishiwaki K. Comparing oscillometric noninvasive and
invasive intra-arterial blood pressure monitoring in term neonates
under general anesthesia: a retrospective study [J]. Paediatr
Anaesth,2020,30(12) : 1396-1401. doi: 10. 1111/pan. 14020.

[27] da Costa CS, Czosnyka M, Smielewski P, et al. Optimal mean
arterial blood pressure in extremely preterm infants within the first 24
hours of life [J]. J Pediatr, 2018, 203 242-248. doi: 10. 1016/j.
jpeds. 2018. 07. 096.

[28] Hasan MS, Islam N, Mitul AR. Neonatal surgical morbidity and
mortality at a single tertiary center in a low- and middle-income
country: a retrospective study of clinical outcomes[J]. Front Surg,

2022,9:817528. doi: 10. 3389/fsurg. 2022. 817528.
(%t )



