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Prediction of extracorporeal membrane oxygenation in children with congenital diaphragmatic hernia
by echocardiography. Lii Junjian' ,Lin Tulian' ,Wu Qiang' ,Li Shan® ,Zheng Haiging” ,Xia Bo' ,He Qiuming',
Zhong Wei'. 1. Department of Neonatal Surgery; 2. Heart Center; 3. Data Center,Guangzhou Women & Children
Medical Center, Guangzhou 510623 ,China. Corresponding author;Zhong Wei, Email : zhongwei@ gweme. org

[ Abstract] Objective To explore the predictive value of echocardiography in the treatment of congenital
diaphragmatic hernia (CDH) with extracorporeal membrane oxygenation (ECMO). Methods From January
2017 to December 2020, clinical data were retrospectively reviewed for 77 CDH children. According to whether
or not fulfilling the indications for adjuvant treatment with ECMO , they were divided into two groups of non-EC-
MO (n=58) and ECMO (n =19). The relationship between was examined between the need to receive ECMO
adjuvant therapy and such general profiles as gestational age, birth weight, gender and affected sidenia,etc. And

the postnatal predictive effect of echocardiography within 24 hours on the acceptance of ECMO therapy in CDH
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children. Results No significant inter-group differences existed in gender,birth weight, gestational age, affect-
ed side, prenatal diagnosis,atrial horizontal shunt ( AHS) ,right ventricular diameter (RVD) , main pulmonary
artery diameter ( MPAD ), left ventricular fractional shortening ( LVFS) or left ventricular ejection fraction
(LVEF) (P >0.05). The inter-group differences of hepatic hernia, persistent pulmonary hypertension of new-
born (PPHN) ,patent ductus arteriosus ( PDA) ,aortic diameter ( AOD) ,left atrial diameter (LAD) ,left ven-
tricular end-systolic diameter (LVESD) and left ventricular end-diastolic diameter (LVEDD) on echocardio-
graphy were statistically significant (P <0.05). Stepwise regression analysis indicated that hepatic hernia ( OR
=25.83,95% CI;1.46 —456.26) ,higher PDA (OR =3.33,95% CI:1.03 - 10.81) and lower LAD (OR =
0.18,95% CI.0.05 - 0.67) were independent risk factors for ECMO (P <0.05). The area under ROC curve
of PDA value for requiring ECMO treatment was 0.890(95% CI.0.815 —0.964,P <0.01) and the sensitivity
and specificity were 100% and 61.02% with a PDA of 3. 1 mm;The area under receiver operating characteris-
tic (ROC) curve of LAD value for requiring ECMO treatment was 0. 830(95% CI.0.722 —0.937,P <0.01)
and the sensitivity and specificity of ECMO treatment were 61. 11% and 93.22% with a LAD of 7.5 mm.

Conclusion Postnatal echocardiography may predict the need for ECMO in CDH children and assist in clinical

decision-making.

[ Key words] Hernias, Diaphragmatic, Congenital/DI; Ultrasonography, Prenatal; Extracorporeal

Membrane Oxygenation; Prognosis
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Table 1 Comparison of clinical data between non-ECMO and ECMO groups
MR n( % E s [ n( %
e P ;-;MH : ”t (PP ] Geni ;;m - );
4k ECMO 41 58 34(57.6) 25(42.2) 38.86(37.71,39.43) 2.980.40  47(79.7) 12(20.3)
ECMO 4] 19 13(72.2) 5(27.8) 38.86(37.89,39.53) 2.95 +£0.45 14(77.8) 4(22.2)
Git{E - 1.24 -0.48 0.37 0.03
P1{E = 0.266 0.630 0.716 1.000
) FFRERIA Ln(% ) ] PPN n(%)] PRI CDHIn(% ) ]
Gy % = = % = = -
4k ECMO 41 58 46(78.0) 13(22.0) 47(79.7) 12(20.3) 19(32.2) 40(67.8)
ECMO 4 19 5(27.8) 13(72.2) 2(11.1) 16(88.9) 2(11.1) 16(88.9)
SeiHAE = 15.53 28.01 3.53
P1{E - <0.001 <0.001 0. 060
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Table 2 Comparison of echocardiographic measurements between non-ECMO and ECMO groups

AHS PDA AOD RVD MPAD
sl BB (P Py mm]  (Gas,mm)  [M(Py.Prg).mm] [M(Ps.Pys),mm]  [M(Pys,Pss) mm]
4k ECMO 41 58 3.00(2.20,4.00) 2.59 +1.64 8.00(7.00,8.00) 8.00(7.00,9.00) 9.00(8.00,10.00)
ECMO 4 19 3.40(2.95,3.73) 5.31+1.52 7.00(6.00,8.00) 8.00(7.00,9.25) 9.00(8.00,10.00)
ARk - -1.04 -6.23 2.58 -0.22 -0.42
P{E - 0.297 <0.001 0.010 0.829 0.677
orél gkt [M(PZ:,A;Z } y ] <;LZ E]fn?n) [M(Pjﬁi])) ,mm] <51§Z,F:1m> [M(PZSL VPFF ) ,mm]
JE ECMO 21 58 9.00(8.00,10.00) 16.63 £1.97 10.00(9.00,11.00) 34.03 £5.25 66.00(62.00,71.00)
ECMO 41 19 7.00(7.00,10.00) 12.83 +2.31 9.00(6.75,10.25) 33.11 +9.36 68.00(58.00,73.25)
4t E - 4.35 5.05 2.95 0.53 -0.32
P{H - <0.001 <0.001 0.003 0.595 0.749
Fz3 wmEEEZ ECMO BRI Y M2 AR abr
Table 3 Multivariate analysis of risk factors in ECMO group
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JFREIG A 3.25 1.46 25.83(1.46 ~456.26) 4.917 0.026
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