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[ Abstract] Objective To investigate the risk factors for postoperative prolonged mechanical venti-
lation in neonates and young infants with complicated congenital heart disease. Methods A retrospective a-
nalysis of 150 children (80 males and 70 females, aged < 6 months, RACHS-1 grade = 3) with complex
congenital heart disease who were admitted to Children’s Heart Surgery Department of Anzhen Hospital from
January 2016 to December 2017 was conducted. These data were collected : the demographic data, history of
cardicvascular-related diseases, type of surgery, preoperative complications, CPB, CPB time, deep hypo-
thermia, blood gas index, delayed chest closure (DCC), pacemaker; minimum oxygenation index in the
first 24 h after operation, maximum vasoactive-inotropic score ( VIS) , failed extubation and postoperative
complications. Logistic regression model was used to analyze the risk factors of prolonged mechanical ventila-
tion within neonates and young infants after complicated congenital heart surgery. Results  Forty-two
patients ( 28% ) required PMV with mechanical ventilation = 72 h. Univariate analysis showed age,
weight, RACHS-1 grade, previous history of cyanosis, history of pneumonia, emergency surgery, preopera-
tive mechanical ventilation, preoperative EF, deep hypothermia, CPB time > 132 min, intraoperative min-
mum pH value, intraoperative maximum blood glucose and lactic acid concentrations, DCC, application of
pacemakers, maximum VIS within 24 h after surgery, minimal OI and postoperative complications may be
the risk factors of prolonged postoperative mechanical ventilation in neonates and young infants with compli-
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cated congenital heart disease (P < 0.05). Multivariate Logistic regression analysis showed that the CPB
time >132 min (OR = 11.04, 95% CI 2.07 - 58.96, P = 0.005) , intraoperative maximum lactate ( OR
= 1.53,95% CI1.07 -2.20, P = 0.021) and failed extubation (OR = 17.28, 95% CI 2. 46 - 121. 20,

P = 0.004) were independent risk factors for prolonged postoperative mechanical ventilation in neonates

and young infauts with complicated congenital heart disease. Conclusion CPB time >132 min, intraopera-

tive maximum lactic acid concentration and failure of extubation can be used as predictors of prolonged post-

operative mechanical ventilation in neonates and young infants with complicated congenital heart disease.

[ Key words ]

young infants

B TF AR AR PR A B AL il 5 3 ( cardiop-
ulmonary bypass, CPB) I 2 H0.0 JUER S 4 & e 5 i
A BRI 22 1 S KA O IR LR 8 N TR 191
kR I INTAS BIARYA BLLh B ERYT . LR
KA O E T T A p, R JE BLBE SR E]E K
( prolonged mechanical ventilation, PMV ) AN K {3
e If 8] , 45 = 7 JAS 184 v, 3 ] BB A8 L 48
HrEAR R, LB INAR R IET-H Y B
UESE, Se KA e A Ja PR T8 448 7Y UL ICU 45
P I R S A B e ) e J LR ek st U (6 T 75 2
AT 2R TR By L, M G AR AR
AW o BB 3 A A B 22 4l LA 2% S R A O
JIESE T A AR I BORL, T I S B LR S PMV 1Y
R R, B7E MR S IR T2 24 2%

BARERHE

— A ARWESE Il BB Y, R
U VT EEBE 2016 4 1 H 2 2017 4 12 H e R
CWERRFARBIL, HERIARBR , 4E iy <6 4~ H , RACHS-
1% =3 9%, HEBRARIE I R E RN 5838, AN BE
FH RACHS-1 439, BET, XFAERFF R P H Be Je
FRREESZ ONEF AR EIL, SRR LS 1 R AR

Tk,
BTy ROLRRIE 5 S AR b 24 RR
PHEE TP E , B WL - 52 5 IR, 14 IR 8 — 7 %

PRSI, 2 FARIE CPB F AT, W MA TIFE 3
mg/kg HET CPB, A T 2 47 4 0 7t & 4 100 ~ 120
ml - kg™ + min™", K 30 ~ 40 mmHg, Het 21% ~
24% , BTG . CPB 25 TR I3 Mok R A g
DL 2 O B T R R L TR 7. B
5 N ICU W) ha i SRR HOh TR i,k
EIRAE . IE O, L 3 2 R, BRI AE L
AR B R AF 78 FiO, 40% ) 3l ik 1l <. PaCO, < 45
mmHg, O1>200 mmHg, Jo R 07 25 6L, 7R E R
RN W 2 B

FoAt R HAERILEDN AR A RACHS-

Congenital heart disease; Mechanical ventilation; Risk factors; Neonates and

14390 MO0 S, A A2 0t il 4 L0 g 3l o
FARIAL AR FTA I AE BIRITIE B, a0 & G I il
Bk R R (G I 3 5 SE 7R I R ) R
FIHUIRE LA S AIUARGE AR TR), IE LT 259 2
R R (MR >38.5 C) Wk ; R & CPB.CPB
A E) A TR AR T L LA B 5 AR S 7 28R O |
T CE RS RS 24 h WA O, RJ524 hiN
e IEVENL 25500 B4 (VIS WE43) I (VIS=£
ELfE+ 2 LB T B+ 100x B B AR R + 105K Ty +
10 000XFEAR G-+ 100xE=H I IR E) IRE %k
W B A S 5 & RE 5 . WILBGE <A 45 TG A A ]
WAL S, HLAHGE < [ 48 ik A ICU B3R
BT EE . PMV 22 SCAHLAGE S > 72 h
%it o dr KA SPSS 21.0 #AFHEAT G4
Mro IESAAA TR I AR EE (v 5 ) R
N 2H B B BER FH PR ST AR AR ¢ K 505 AR IE S 0 A i
ORI AL (M) AU 4357 KRN IE (IQR) F#oR
ZH ] e85 R B Mann-Whitney U K& 56, 118098 KL
BIECRTE 53 e (%) 2w, R X K50 58 Fisher K5
B, K gad B FE BT P<0.10 (19748 94 A
Logistic (] AR TR 43 BT AR e B 2% ol PO i 28 L
AJF PMV GRS 2, SR Box-Tidwell J7 %50
LMERR, R LM Bk, S a4 1EN
LML AE Logistic [MIHBRI 1 R4
LM, WK 2270 43 BEOHLER 75 ' A (e 46
R, P<0.05 HESAEGIEE L,

# R

BN AT ST 150 6L, 5 80 #l, & 70
i, Horh 42 {51 (28% ) A J5 HLAE K > 72 h (PMV
4),108 BIARJGHLMGE S <72 h(FE PMV 41), FE
PMV 4 F1 PMV 4L S ] 53518 44(26 ~50) h F1l
113(95~191)h,

FEXT B4 LA J% 5 KA O i R AT 5 AR e
For PR 2% B SR R A e, AR I AR EE | RACHS-1 43
P BRAESR A B BEAE M A S 22 FAR RAET



I R R B4 235 2019 4F 2 %6 35 56 2 8] J Clin Anesthesiol , February 2019, Vol.35,No.2 - 113 -

BIUBH I8 S5 L R HiF S 1 73 25 (ejection fraction,
EF) JR(GHE .CPB A > 132 min A A L S 38 Fr il
SRR pH | F e MOWE VR B 3o | A e FLIR VK B 0ok
FHEARJE PMV BfER N (P<0.05) (£ 1),

FPR R Hr 4 S B, 13RS |y R A
e VIS P43 I5efik OF B JE 448 Il AR
it ¢ A J% e il 5 5 & R A UK S I R OAE R R
PMV 1G5 H & (P<0.05) , ItAh, PMV L ICU
15 B R (B A B et 1) B A TR PMV BBJL(R 2)

Z NS R /R, CPB HHA[>132 min AR

T FLIR MR JEE ook vo AR R WO B Al LA 2% e R
PO AR PMV BN ERIN R (R 3) .

Wi

FEARTH [ JEPE B 5 o, AR < 6 A H #2521 2
FERAE R TR (RACHS-1 53 =3 %) I A£G
FH B i UL ALMGE SRS ] >72 h 5 28%,, Hip
CPB B [E]>132 min AR rfvf i LR Wk B2 3o s R 4
RIWJE PMV RIS GRS R 2

CPB A [E) i R J2 2 3R 4K 45 1 il S fe o PR 22 3k

F1 RBEXEXRECHFBILARE PMV R ERFEEREARNERRS

Ef=0 2 4k PMV 41 (n=108) PMV % (n=42) Pl
B () 56/52 24/18 0.560
HE(d) 135.0(104.0~161.0) 56(40.0~117.0) <0.001
K (kg) 5.45(4.80~6.20) 4.2(3.8~5.0) <0.001
RACHS-1 732 [ #( %) ] 0.011
3% 102(94.4) 34(81.0)
44 6(5.6) 8(19.0)
WEAE L[] ( %) ]
i) 26(24.1) 20(47.6) 0.005
Jiti ¢ 48(44.4) 10(23.8) 0.020
LI ZE 12(11.1) 2(4.8) 0.375
LZTFARI(%) ] 4(3.7) 8(19.0) 0.006
ARFTEIFAHOLBI(%) ]
it sy ok e s 68(63.0) 28(66.7) 0.671
KA 6(5.6) 4(9.5) 0.610
B < S RE 2(1.9) 4(9.5) 0.052
LR 259 3 4 50(46.3) 18(42.9) 0.704
KA EF(%) 69.626.0 72.1%6.5 0.027
A — A B
CPB[H1(%) ] 86(79.6) 36(85.7) 0.390
AR B1(%) ] 12(11.1) 14(33.3) 0.001
CPB i} [a]>132 min[ #1( %) ] 12(11.1) 24(57.1) <0.001
Ik pH 7.38 +0.60 7.36+0.71 0.044
Hfi% BE( mmol/L) -4.8+3.2 -49+33 0.800
i LR (mg/dl) 184.5+70.5 247.1+107.5 0.001
e o FLER VR B (mmol/L) 32+1.6 4.5+2.4 0.002




- 114 - I AR JBR 2 24 3k 2019 4F 2 4535 555 2 ] ] Clin Anesthesiol , February 2019, Vol.35,No.2

*2 MBHERERELEFEBILRE PMV RE24 h HERERNEEEZS T

eI 4l PMV 41 (n=108) PMV 4 (n=42) P
SEIR ST [ (%) ] 2(1.9) 16(38.1) <0.001
RS (%) ] 2(1.9) 10(23.8) <0.001
e VIS P43 (43) 9.8(7.8~11.6) 14.3(10.6~20.0) <0.001
Ak OT( mmHg) 177.6+77.2 133.8+68.0 0.026
ARIGIHRAEL (%) ]
AR 4(3.7) 18(42.9) <0.001
DR 4(3.7) 8(19.0) 0.006
Jili 5 6(5.6) 16(38.1) <0.001
ARGl R I A A 10(9.3) 6(14.3) 0.548
&K 12(11.1) 14(33.3) 0.001
HUBE B 1E] (h) 44.6(26.1~50.3) 113.4(95.2~191.4) <0.001
ICU &8 i [E] (h) 115.2(93.1~16.2) 232.4(165.5~311.7) <0.001
FEBERTE (d) 14.0(11.3~18.0) 21.1(17.2~27.3) <0.001

£3 RREXEREOHREILRE PMV

BREZNEZEESHT
iy OR & 95%CI Pl
CPB Hf[a]>132 min 11.04 2.07~58.96 0.005
A g o LR VR B
15 (mmol/L) 1.53 1.07~2.20 0.021

WM 17.28 2.46~121.20  0.004

5 Li S RFFEAE R 8, CPB G114 B RAE I
V7S S5 P B 20 M 45 7 K ST RETE 45475 , 51 R it = 4
LB 35 R 364 T, i 7 1 o 0 il 45 BEL g 4%
M, #8& T CPB 2 Xl D RE™ A= AFIRZ 0 1 fii 154
Y2z Wi CPB Fp& i [a] B3 nmi b o, F 2058
WAESEFL R K- 5 B AR R FH ARG, 1 FLRR K
BB L S I 2H 2 e i e A5 40 14 R, DT S R
HAGFMUHTE B, CPB TAT.0- W EM T AR, d1 T
F5 A BRI AR R2E 57, B S A e I sk S 254
SR T A SR B AN AT T R e S
AR R LR U JEE T i 0 AR O DR 3R A 4 42 B JE
V2= 1A NG 2l | = RGN G ST 7/ = DN AR E I N 1R )
PERILL K CPB X B ARSI D RE 5 R 45 AU
A AR TR 25 B A5 B I 25
A O BE | M 00 5 2 o I W R R | CPB 2 B M4
R BB ST B D D FURR MR E

PRI PMV [ 55 U 48 bR, A B 5T
PMV 21 3K & R MR A % 19.0%, = T Shu
VOV ARGE Y 13.2% , SR RGN S e R
PO FAR GRS NERHEE", g
FUHAPR A T LA SR TS 18 B0 46 6 1CU £5% B B[] A
AR R ek 2D B2 y7 B IR 9% FRARAET R £
TFAh AR TR 5 2% 51 1O IS A )5 48048 75 4+
AR T 2 — 2 BB 5Ok B IR A0
WETFA G LI IS MO FH D& A B TR R ) oA i
RETEETA FARBE RGN, KRG A IFOH
RwdE, R A0 WEFA 5 005 i i sh 1
SEAEAE ) B4 T2 W7 R 990, AL A s ) 45 2
dEmmicE LSS )R 38 P 1 AR 0 A B 22 0k
SRS RAE O WE AR 0 B L& L mr RUR
HRIRE

L AT AR R ST 2Z R L PMV HLA A
oI (A Z 2 s 37 fa B I R AR R oY
g IRAR—8 Y G, BILAFE R <6 A
SRR A I 1A S K RN 3 TCU 82 B8 1 B S T A -
R AR LW LT g 2% R R R R K
S XU AU RT3 i T2 IR 5 I AN A 5 5 A0 8 R A0
WS L — M B I E IR R g IR 1 5 Bt
MIAARE S A e, B0 il Th AN 4, T 25 5
I PMVES) AR SE AR 5 R ST FE K T
£, TREIRME ST A B ANHBEA O, AFFRALI A H



I R R B4 235 2019 4F 2 %6 35 56 2 8] J Clin Anesthesiol , February 2019, Vol.35,No.2 - 115 -

3RINE S RO RER BIL, B S Fl6
B, X T REH 55 T HA St LAR G &
A PMV BRI, [H L 22 2R o0 B 45 S 0F R 15 0
RACHS-1 Z34%F PMV IVEFT . Al 8l ik & e i
A5 il AP A S LG JIETF AR PMV 357 16 16
2, 22 100 47 4 i dB L 4o g KM s 2 097 1E F R
Ji , EER it Bl ik v e 3 43 B8 58 4 9% il {F J2 ik 4 AR
HARG A Ty 1 B B0 Ik s R A6 52 DT AS B R 4k
B AR LRI ZE R 25 5 1 R H 2
— e D EF ARG BILARFTA ICU BRI R 1
25 S0, Shu S5O RF ST AR AR A S0 ik
FIAR G il 9 S8 e WL ST fs e PR 26 2 RE A
FEARMIF T 285 TR v AR A8 2R A i 26 [ 55 780 L
R il v R R S5 il RASTE 7 R R

AWFFEA LV A R 2Z AL 8 e A5 oy sl
W, AFAE GBI A7 ; 32 1m0 52 1 1 BRI, HL A o]
A M AL A (] 2 9 fa B PR R A A F R A %
S8 ALHE ST R F KT 45 A, B 1Y LT R
PR 2 5 485 Jmy 22 ) (4 R O 1 I AN RETIE BH R SR G & 1
AT —Fh R,

ZE L RTIR, Bl LE F e KA O N T AR S5 AL
A ] A R R WL & AE , CPB B[] > 132 min R
H g e LR MR B AR A R WO L PMIV [ 57 e B
R, HEMAR ApRU 2 IF N FREE 2500, A 5
TBIT VIR 55 00 Bl ) 2 A7 A T AR AR 4 R ]
AE 240 JE ML S RF LRI ]

£ % x #t

<180 d WyE L, AR, AR5 H 45 A RACHS-1
=
¥

[1] Fiore AC, Jureidini S, Keenan W, et al. Cardiac surgery in the
newborn: improved results in the current era. Mo Med, 2004,
101(6) :603-607.

[2] Kanter RK, Bove EL, Tobin JR, et al. Prolonged mechanical
ventilation of infants after open heart surgery. Crit Care Med,
1986, 14(3) :211-214.

[3] Newburger JW, Wypij D, Bellinger DC, et al. Length of stay
after infant heart surgery is related to cognitive outcome at age 8
years. J Pediatr, 2003, 143(1) .67-73.

[4] BeamerS, Ferns S, Edwards L, et al. Early extubation in pediat-

[5]

(6]

[10]

[11]

[12]

[13]

[14]

[15]

ric heart surgery across a spectrum of case complexity: Impact on
hospital length of stay and chest tube days. Prog Pediatr Cardiol,
2017, 45.63-68.
Jenkins KJ, Gauvreau K, Newburger JW, et al. Consensus-based
method for risk adjustment for surgery for congenital heart
disease. J Thorac Cardiovasc Surg, 2002, 123(1) :110-118.
Székely A, Sapi E, Kirdaly L, et al. Intraoperative and postopera-
tive risk factors for prolonged mechanical ventilation after
pediatric cardiac surgery. Paediatr Anaesth, 2006, 16 (11):
1166-1175.
Gaies MG, Jeffries HE, Niebler RA, et al. Vasoactive-inotropic
score is associated with outcome after infant cardiac surgery: an
analysis from the Pediatric Cardiac Critical Care Consortium and
Virtual PICU System Registries. Pediatr Crit Care Med, 2014,
15(6) :529-537.
Li S, Zhang Y, Li S, et al. Risk factors associated with
prolonged mechanical ventilation after corrective surgery for tetral-
ogy of Fallot. Congenit Heart Dis, 2015, 10(3) :254-262.
O’Connor E, Fraser JF. The interpretation of perioperative lactate
abnormalities in patients undergoing cardiac surgery. Anaesth In-
tensive Care, 2012, 40(4) :598-603.
Shu Q, Shi SS, Zhang XH, et al. Risk factors of failed
extubation after open-heart surgery in infants. World J Pediatr,
2005, 1(1):69-72.
Hoskote A, Cohen G, Goldman A, et al. Tracheostomy in infants
and children after cardiothoracic surgery: Indications, associated
risk factors, and timing. J Thorac Cardiovasc Surg, 2005, 130
(4) :1086-1093.
Marwali EM, Budiwardhana N, Sastroasmoro S, et al. Prediction
model for length of intubation with assisted mechanical ventilation
in pediatric heart surgery. Intensive Care Med, 2013, 16(3):
74-82.
Roodpeyma S, Hekmat M, Dordkhar M, et al. A prospective ob-
servational study of paediatric cardiac surgery outcomes in a post-
operative intensive care unit in Iran. J Pak Med Assoc, 2013, 63
(1) :55-59.
Mittnacht AJ, Thanjan M, Srivastava S, et al. Extubation in the
operating room after congenital heart surgery in children. J Thorac
Cardiovasc Surg, 2008, 136(1) :88-93.
Polito A, Patorno E, Costello JM, et al. Perioperative factors as-
sociated with prolonged mechanical ventilation after complex con-
genital heart surgery. Pediatr Crit Care Med, 2011, 12(3):
el22-e126.

( Wik H 491:2018 — 05 — 24)



