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[ Abstract] Congenital diaphragmatic hernia (CDH) is a diaphragmatic defect resulting in herniation of
abdominal contents,e. g. liver and gastric alveoli,into the chest cavity. It can lead to varying degrees of pulmo-
nary dysplasia and pulmonary hypertension ( PH). With the advances in prenatal screening, diagnosis,and iden-
tification and evaluation of prognostic factors,the treatment of CDH has been constantly improved. The compre-
hensive management strategies of postnatal lung protective ventilation, nutritional support, infection prevention,
early active management of PH,and minimally invasive surgery to repair diaphragmatic muscle defects have also
significantly improved the prognosis of CDH. Fetal endoscopic tracheal obstruction( FETO) and other fetal inter-
ventions are undergoing clinical trials internationally,showing great potential for the treatment of CDH. Though
extracorporeal membrane oxygenation (ECMO) is widely used for children with severe CDH, it has a barely op-
timistic long-term prognosis and lacks standardized description of application timing. Additionally, the long-term
management and prognosis of CDH require multi-disciplinary participation, monitoring and risk stratification
based guidance. This article provides a comprehensive review of the progress in CDH’s pathophysiology , prenatal
diagnosis, fetal intervention and optimal postpartum management.

[ Key words] Congenital diaphragmatic hernia; Lung development; Fetal intervention; Extracorporeal

membrane oxygenation

28 R MA@ #h ( congenital diaphragmatic hernia, CDH) & —#F = & 49 1 £ B8, £ % B 2 43k 4 15 L
T VA R R LA IE MRS AR A R LR B SN, LR A A R QM A H &
B H ST ARHT A )L 4 PR 3 Bk 3 JE (persistent pulmonary hypertension, PPHN) |, # % i 4 5 8 & A0 5
B B4 g% ¥T A ) PPHN, 7 RAR B R 298, £ 258, CDH 99 & 5% % % 0.7/10 000 ~15.9/10 000, 5% &
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F g5 30% vA L 1 S HE R S i e Sk de bR 69 BB LA ST, EFRm R R T # 5. B A7 CDH ¢ =474
B 5 FUG I E R AR TR R R, U TR S A B » R Rbrsa” At F k44
JUCDH #9586t Wik 4e T

— R ARKE

CDH #§ L RIS Rk # . AL T B 2L ARE AR T RA 0% me 5 kBmE" . EAHF
RENEUAEZARSEFREGFFRABERNMARL CDH ZpA £7Y . B8 A FAHIES 5 1
R CDH X AAR%, M RIEEL 5 AL R BA % A2 LT SRELE £ 7T 714 CDH #9448 . X R 97 R L A%
Fo B R A S S WA FH T £ CDH 649 X @ ALz P A & ZAE A . £ 50%~70% 9 J745) + CDH 3K 3 &
A, % 30%~50% A A A EINZ AR CDH + " 44, 5 &M Fw FERFFR(R) LAR KR
e
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B H 0 FUS AT RE"Y L & O/E LHR SZ AN 58 & o % B 4% A ECMO #9 % 42 = 77 4, 42 LHR #9]
FEEH B EIF 2 — B 60 T S Ak A e A g A1 MRI il 247 3 64 4 5 B LA A%
FoAR st RE LI 224 & A T+ 45 CDH ¢ = £42 %, % B )LTAN I 5 AR G 90 <15% o, 3 = & 4 A EC-
MO™) st g, MRT i) 3 43 3] 64 4R W2 30 16 JU AT 3 o4 Al A CDH 499 W7 3345 4847, % M 3% <20 mL AH32
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FEit £ 25 F P BB ILMFF KRR GZNEG AT KBS A B AT NN ZERFENEET K, L8
FFAEGLHE . = EINS A CDH,O/E LHR <25% ik A = &0 15 )L4 T A % FL & (foetal endoscopic
tracheal occlusion, FETO) iE f&£ JF & Z 7| & 3k K AL & JR 3K 3 (hitps ://www. total trial. eu/, NCT00763737,
NCT01240057) , % 7 kBT B2 Z A 5 N iibr, IR AR EEANISILAE M ERLEAF T A K BF A
AT AR B A& BAR G FF R A A B R R DR R A R B AT M & K (Tracheal
Occlusion To Accelerate Lung growth, TOTAL) iX3& ¥ , 3k & 28 B R £ dedk 5 27 ~32 A 34T, F 424k 29 34 7
BRI A R E , PAZF AR A PR AR 10 min 2A R, A BARS BEFak Ae - 2 e R AR 2R,
FETO €.4% & & CDH # £ LA %9 232 5,12 FETO #§ 5 42 & A E KX TR REA5 5 2t —F 693345 L
#H P B AT TOTAL W6 RAF A B AT 43 KM B 5 0 TR, LA P A% 89 T ) I NAF

AFR R, FETO £ E & CDH &3 S IRAF— R0 s R, 4 & 2 £ M98 A CDH % % (O/E LHR <
25% )t 7 & F ARG T AAT FETO #9 % 4, A 24% 42 5 5] T 49% ; A1) CDH(O/E LHR <45% ) #4 % & 5k
17% 42 5 %) 42% ' | {2 —Fi st F I8 5 A CDH % %465 FETO X A AU jk 52 5% % 3L, FETO 3 & 2 £ ¥
BTG, X7 B E A & CDH gy FETO 474>, B 47 FETO X % #42 T, 5% CDH
Tl WA FH IR Y KRB ANTE B, 4o A R B RS 2k RO ER R 1 5 A 5 ks w B CDH
BHMNEIR LA Esms, LR BTG BT, Ak, 4R TOTAL X %8 FETO *f35 =& CDH A &,
W F—F T 2XANEF A7 769 E & CDH &%,

BA AW EZINLA CDH 35475 5178 T RS 20 A @ 168 R0 7= Fo i e, — 4
#44“ Smart-TO” s E A FF R 2 7 ik A sk ek A BE IR, 4 2 5T oA fE 16 JUAT M 2k Fh e & B 0B TE T
A IR 3 Y FETO 48 % 5 4 89 — I i 2 Kok

VAR B =B Bl A ) 77 W9 e AR A AR E R T 67 CDH #r A LS WM sh ik &, B 3 AR 3E 3
CDH A fo/8 & H 0% vh % % 5 @ , Ak BRI S 2 AR R O, % A7) 69 FE 4Kk 1 Mo AR 4F T 3K 73 4538 48
#oa i AR S FREY, G ARAE 5 A P R Ak A T B R & CDH s Y A2 a8 57
ERTGERNTAL, FR—FFRT.

(=) =abis s

g 41 5 i 4L 22 (ex utero intrapartum treatment, EXIT) & 72 i5 )Lk, th i3 £2 B A Bk b J5 52 B 3E 4T 69 41 34 i
A BTG 0 —F F KRG 55 E L o R ARG LR SR IR 6Y B B, AT L AT AL 4 ST LT R,
VARIERE U B T H kBT M9 A A A BB AR A, £ EA PR FAG CDH HrA)LY , i iT A EHF
Yotk B B A TR, BB BN B B AT B W mUE T R KA AR E IR AR & A T CDH BLL A 75
72 AR 2K JE (Fraction of inspiration O, ,Fi0,) % & 87 # 312 VIR BRI B AT @A, 8k ) B TR
38 4, (intermittent mandatory ventilation, IMV) | SR B AL 35 P 2 2% BR ofn 3 k-, VA R4k X 3k 3 8 B »P R Ui &
B ARG R, A2 A T A E 5 58, VAR IR & 40 ~ 60 R/ 46938 B & 3 iE /& 18 &, ( positive pressure venti-
lation, PPV) , 3 55 72 Z 4448 R 4, )& 71 (peak inspiratory ventilator pressure, PIP) , i@ % 2 4% #F PIP <25 cm
H,0, % H 8= CDH #7 A )L 4 0 A& & & M A6 77 A Ak G 7 % B R 2 pUE Aupe A )

(=) B A Ru%

— 3 B R RCT R IEAT 50 T AR 4044 18 A ALK, K AL 4L B A % MUK 38 4, ( conventional mechanical
ventilation, CMV ) # CDH ZL)Lid@ & i 8] 42, B\ — B AL & (inhaled nitric oxide ,iNO) 4% Jf ¥ ¥ 7R 3£ 4= ECMO
A9 9R B AR, FL % 75 b 25 4 09 4 P B e Ao g5 42 CMV 09 4% B A 46 i A, A, i 9% JE (peak inspiratory
pressure, PIP) <25 em H,O0, 34, K iE )% ( positive end-expiratory preassure, PEEP) 4 3 ~5 c¢cm H,0, "% 47 %
40 ~60 R/ %, vA 44 PaCO, f£ 50 ~70 mmHg™ . 4% A 30 em H,0 89 PIP "F 9847 5 60 K/ % T ik A 28
AL MR TR B 5k % 8 A, (high-frequency oscillatory ventilation, HFOV) | FR %) - 34 4,18 [A 7 ( mean air-
way pressure , MAP) 7 14 ~16 cm H,0, & 77 /£ 30 ~40 cm H,0, 4= HFOV & MAP f£ 16 cmH,0 F 45 & ik 4
HAA N B # & ECMO™
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() ik sh N 5 34+

CDH # £ )LZF A R IR N F AR E I, F Mol ik HA ey 422, o4& 4 Bl fe ik
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RS R T TR, BAMEERRN CDH &5 T4 Bk A QKT ERERIAHY R REH

Bl B} = B Bl ) A 5T VAL AR 88 T A 04 ) B AT SR o B R, AR B B R A, EARGE B 7T & CDH #7 4 L

Ik S AR M AR ZCRELEL SR T EEZE, B AT ST RMAGE RXE
(NCT02951130) A B iE RS B 1, R sk 473 AR SR 0T, % /5 CDH B % & & B KB 89 R, B2 7% Fm
BHRANE A SRR LT, AT S &0 B b &b % & b 25 40 69 48 A Fo B B3R
E WA F, BB T A A0 o R B Ao iE 0 AR S IR IR VS IT , — AR T VABRIE A R LR IR ST
J dn TSy R A S )G A AT JEYAEAF B ARBER R ) 6 BT 4R T B 3 AR 3 Bk R ) R0 T 6 Rk

( £)ECMO

B &b it & 20 4 #7 4 )LE s CDH 44 ECMO #9i pie2 — LA EE— AL 50% £ 4, “Aﬁﬁi
FET E4iE AT ECMO #9577 2 A 3g 4 6. DR, fo B0 Fo B VL 43 2 85% 3 A
BT 70% 5 QRMIERR P &, LR >5 mmol/L; @) Za% B4R f gk , # 4 PaCO, >70 mmHg % 65 mmHg,
pH <7.20; @ik 2828 E R R, k% <0.5 mL - kg™' - h™ ' R Bk fe BN A 5408 57 R R E;
(57445 3 (oxygenation index,01) =40; @PIP=26 cm H,0 ,HFOV ¢ MAP >17 em H,0; D& >2 kg, H
A Z R >34 B, BASFR R EE CDH &4 m X471 ECMO 457 A2k x5 52 CDH %% ECMO #4922 4874
F7aiE Y B AR ECMO 694% A Bt ALl CDH & % e FR6 Ao it - & A £ £ 5 458 ECMO # B )
BERAE L ~4 A, 5T % 8% ,ECMO & 77 iF 18] T4k At 4 8 A2z TS JF R 3 AR

ECMO # w4k A £ A . 3k — ) kA [ venoarterial (VA) ECMO ], # ik — # Bk & [ venovenous (VV) EC-
MO] ., ZF#EEILF ,VV ECMO & & A4 H K E @ 6 P i 2 B 4R D 7R o8Ik %, TR G
AR F IR, B s A 3 s R B A Bk ey ECMO 46 % 7 ik 422, R A X A7 X2t 47 ECMO 877 69 % %
A BEBERRRERY D WHBRIE R, VV ECMO A KAkt 2 3745 R 6 42 %4 it 4 & ECMO %
TR T % :;ﬁ"?!‘&%%«éﬁﬁxiéﬁ?iﬁ‘ CDH, A LK 35 s ECMO T8 4: Al 3h bk 5 & B R F R B3| ALty of
R F B AR BAF, 12 ECMO ke LB 5t R g 4o B e Ao IRK BB, RZ AP ZEZAL T R R A
afﬁaéﬁﬁiimz&mo Bl K A o M 2 M B R F RS RS T F R e R, 16 R Bt T AR
A ECMO AL # Ani# i, E5 ok B FR LA R M AR &4 5 ECMO 6932 A PTm, b, £ 8T BRAR G 2 & 3t
Wy 5s fﬁ%mz‘ L& IS ks B OUTF ,ECMO TR A — AN FRERX LA, X% A% R
£t %k ECMO 757 CDH #9 Rk 5 A,

(55) ShHF R Fat A

A K CDH &-4F 41434 CDH BR B 2822 & A W6 SR AT of , WA 4 T CDH PAHS 589 i pLfe 404 {25
KA F G FAE AN BAES, L EEEEECMO &7 09 &+, — A A A5 12~36 h 2%
AT TR, Z A A AR A HUR AT B EARIE T R 5 09 AR R e, Tk B ik 3h ) 982 A2 Z G R T Ak
BB AT R BN, KEHKEFPOWEDRMERSE, ZBF AR B T AT, &M CDH 2822 3L
# F R B HL A T 34 3h Bk fe )& (mean arterial blood pressure, MABP) &t F iE % /K -F | 358 4T fo B 40 A= E 1 85% ~
95% , H.Fi0, <0.5 ffLf <3 mmol - L™ - h™' & >1mL-kg™' - h ' 3 —5% g maE, 4 iNO
<10 ppm Fi0,<0.5 Afofe FEH AR 92% i sh bk B T % £ M %5 /R 69 2/3 vAF \MABP=45 mm Hg % i
G =10 g/dL i F#ATF R, R B H KT ECMO 6895 0L T ik 3h A FAE, AR 3B 2, 1
PRAR ISR B R R R A Mk , U TATIS A F R, AR E T, %%&F’Uﬁl@xTﬂﬂiﬁbﬂ]‘ET ER &
JE# 80% VAT B, RJG ZMAKAL R B8 K A R HAKY Bk, s F o €F CDH &% 2 T 45 24 ~48
h P RIEARA ARG RTTF Ko A TR 4 CRAEE MG 4ant 18 AymtE 2R B B4, o
HE W 0N e P B3 M DL R

() F R Kugik#F

SRR 0 F ARG I AR TF R F RAmAr, £ — T4t 161 4 USMHHE A 698 & ,89%
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B UM E AR AT R, AR A X T R, s 5 KA A 0145 0 R b AR TR o ) 42 4k
B AR RI T BRI S, AFHINA, BT R154 CDH B, 55 A 5538 24 )5 B M40 22 &
FARRLFRBARBET — RN AEFH AR ZNERE L Z AR 2R MESEFRERR
B PRI, T A A3k K F AR B ], 3 An A UG I K IR 09 R s s ok, £ Weaver 51 09 81 7 F | M s F R 1%
S A EERN8. 4% &G TIHRXTF K, WHBR R, MAF REZ AT, 28 S RPN E £
#E R RAF D Fob, Fom B BSOS AR, R b ARG 0L IE B4R T R AR E,
FeomtE R e w4 F A

W EF K EETRE

CDH &% & eyt F1k RB% ECMO ¢ £ 5 BB EERZHT 70%~90% , 4% ECMO & &% X 5%
FRHTHS50% . CDH B4 K M5 03 5 FHARRAA L Bl AR R &S B4 T4,
A LHRIRIE , % 87% ¢ CDH #F B HL K M L 4, o R B P RiE B4 (34% )\ BAF R A(30% ) K H 42
(20% ) Jé3per % (40% ) Fril e E 85 (T0% ) . BT F RIS 693 ™ £ CDH B F , »FR ARG B E TH
4 F e mr ™ Moawd "™ 89 — AR 50 K I, v BB B D 4k T VAR B R KM AR )L F 6 ek oh B A A R
=, 83 A A R VLG SR AR TR IR A, IR AR RO SR e R R T KRB L
PRI RKRENRA HREAAFEERTAEAETLE L, FTRANINGSE, LIERIA A 0 o F B
N Fedt I T HAT R K &, PSR ) T AL R U 27 e 3t & B &R A dk

EFRMEZM LB REARGRG AERE LG In B AR TR, 2 5 R ERFRHEG I
FFAME ST . Bk CDH #7 £ )Rt g = 42 F A Hr 8 e a7 B m K™ . % F CDH 6935 b7 Bg 77
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