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post-ductal

~2

MAP  17cmH,0

CDH

<CQ2-1:

CDH

pre-ductal

10-20mi/kg 1

DOA DOB

PIP  25cmH,0

Gentle ventilation >

D CDH

617

Outcome

,Gentle ventilation
>

3)-6)
GV
RR 0.42

[0.28-0.62] p<0.0001

GV non GV

Study or Subgroup _ Events Total Events Total Weight IV, Random, 95% Cl Year

PiF2005 1 8 7013 45%

Chiu2006 13 66 38 77 56.3%
Brindle2010 8 63 19 84 282%
2012 3 26 7 19 11.0%
Total (95% CI) 163 193 100.0%
Total events 25

7
Heterogeneity: Tau®= 0.00; Chi*=1.19, df= 3 (P = 0.75); F= 0%

Test for overall effect: Z= 4.25 (P < 0.0001)

[0.32-1.22] p<0.17

GV

2.52] p<0.68

GV

CDH

36

Risk Ratio Risk Ratio
IV, Random, 95% CI
0.23[0.03,1.55) 2005 —
0.40(0.23,0.68] 2006 —
0.56 (0.26,1.20) 2010 —
0.31[0.09,1.06] 2012 —_—
0.42[0.28, 0.62] L 4
0.01 01 100
GV non GV
3)-5)
GV
GV
Outcome
.60 @V
RR 0.63
Outcome
Outcome

R

RR 1.17 [0.55,

Outcome

GV

GV



<CQ2-2: CDH
HFV High frequency ventilation
>

CDH

HFV
HFV

>
617
4 N-10 YRy
HFO 3 HFJV1
3 Historical
control
7)-9)

HFV

Historical control 3

CMv

7-9)

CDH
iNO >

<CQ3:
NO

CDH iNO

660
RCT3 4
7 RCT3  (The Neonatal
Inhaled Nitric Oxide Study Group NONOS™:
12 Jacobs ) 14
34 CDH
15 2
01 (Oxygenation Index) 25
NO (iNO)

iNO

(NONOS RR1.12 95%
[0.62-2.02] Jacobs  RR1.12 95%
[0.62-2.02])

ro 27_0 58] <O 00001 NO 100%02 Risk Ratio Risk Ratio

- - p - Study or Subgroup _ Events Total Events Total Weight IV, Random, 95% ClI Year IV, Random, 95% CI
NINOS 12 25 12 28 668%  1.12(062,202) 1997
Jacobs 6 12 6 15 33.2% 1.25(0.54,2.89) 2000

HFV cMv Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI Total (95% CI) 37 43 100.0% 1.16 [0.72,1.88]

Desfrere2000 9 32 16 19 424%  0.33(0.19,060 2000 - Total events 18 18

Cacciari2001 4 19 1 25 153% 0.48(0.18,1.27) 2001 Heterogeneity: Tau®= 0.00; Chi*= 0.04, df=1 (P = 0.83), F= 0% b1 o 1 T 100

Ng2008 12 44 13 21 423%  0.44[0.24,079) 2008 - Testfor overall effect Z= 0.61 (P = 0.54) Favors NO  Favors 100%02

Total (95% CI) 95 65 100.0%  0.40([0.27,0.58] *

Total events 25 40 JaCObS 13)

Heterogeneity: Tau® = 0.00; Chi* = 0.59, df= 2 (P = 0.74); = 0% bor o T T

Testfor overall effect Z= 4.74 (P < 0.00001) HFV CVM

HFV

CDH
HFV

iNO
( RRO.18 95%
[0.01-3.11]
RRO.20 95% [0.01-3.36])
NONOS
12) 20+ 4 The Bayley

Scales of Infant Development
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(40-57%)

[0.43-0.86])

postiNO pre iNO

Study or Subgroup _ Events Total Events Total Weight
Kiuch 728 711 202%
Koga 3 7 " 19 141%
Kim 70 8 17 182%
Pawlik 18 63 22 58 474%
Total (95% CI) 129 105 100.0%
Total events 35

48
Heterogeneity: Tau®= 0.00; Chi* = 2.36, df= 3 (P = 0.50); = 0%
Testfor overall effect: Z= 2.78 (P = 0.005)

<CQ4: CDH

Historical control

Outcome

(RRO.61

95%

Lotz
34

[0.44-7.25] p=0.42

Risk Ratio Risk Ratio

IV, Random, 95% CI_Year 1V, Random, 95% CI
039(0.18,0.86] 2002 —
0.74[0.29,1.89] 2006
0.48(0.21,1.09] 2007
0.75[0.45,1.26] 2009
0.61[0.43, 0.86] L 4

CDH

2D

CDH

562
RCT1

18)

0.01

01 1 10
Favors postiNO Favors pre iNO

iNo

3 19)-21)

Outcome

100
surfactant placebo
Study or Subgroup _ Events Total Events Total Weight IV, Random, 95%Cl Year
Lotze 1994 4 9 2 8 100.0%
Total (95% CI) 9 8 100.0%
Total events 4 2

Heterogeneity: Not applicable
Test for overall effect Z= 0.80 (P = 0.42)

3 19-2D)

95%

ECMO

Risk Ratio

18)

RR1.78:95%

Risk Ratio

1V, Random, 95% CI

1.78[0.44,7.25)

1.78(0.44,7.25) 1994

0.01

RR1.32

[1.01-1.72] p=0.04

Lally

01 10
Favours surfactant Favours placebo

Surfactant Placebo Risk Ratio Risk Ratio
Study or Subgroup _Events Total Events Total Weight IV, Random, 95%Cl Year IV, Random, 95% CI
Van Meurs 2004 82 192 99 330 347%  1.42(1.13,1.80) 2004 -
Lally 2004 100 209 71215 349% 1.58[1.25,1.99] 2004 -
Colby 2004 40 114 120 334 304%  0.98(0.73,1.30) 2004 -+
Total (95% CI) 515 879 100.0%  1.32[1.01,1.72] >
Total events 23 290
Heterogeneity: Tau®= 0.04; Chi*= 6.84, df=2 (P = 0.03), F=71% oor T

Test for overall effect Z= 2.03 (P = 0.04)
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01 10
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%) Tolazoline Prostacyclin
(RR0O.85 95%
[0.58-1.25]) NO
Shiyanagi
26) NO PGE1
NO
PGE1
(RR1.23
95% [0.55-2.741]) CDH
protocol PGE1
27)
Dry side PGE1
(RR2.00 95%
[0.61-6.55]) 4
CDH
<CQ7: CDH ECMO
>
< 2D
CDH ECMO
ECMO
>

808

SR2 RCT1
18 21 SR
cQ
Outcome SR
RCTL ?® 1996 1
5 Outcome 1
1
4
ECMO
ECMO
RR:0.73,95%
[0.54-0.98] p=0.03
RR:0.78,95%
[0.60-1.02] p=0.07

UK 1996

Total (95% CI) 18

Total events 14 17
Heterogeneity: Not applicable bo1
Test for overall effect: Z = 1.81 (P = 0.07) .

14 18 17 17 100.0% 0.78 [0.60, 1.02]

17 100.0% 0.78 [0.60, 1.02]

0.1 1 10
Favours ECMO Favours No ECMO

18 ECMO
14
ECMO ECMO
6
ECMO
ECMO
RR:0.67  95%
[0.60-0.767 p<0.01
ECMO

100



Study or Subgroup

29-42)

Risk Ratio
1V, Fixed, 95% CI

CDH

Risk Ratia

Year IV, Fixed,

5% ClI

Heiss K. 1989

West K.W. 1992
Nagaya M. 1993
D'Agosting |.A. 1995
Vd Staak F.H.LM 1995
Lessin M.5. 1995
Wilson J.M. 1997
McGahren E.D, 1997
Keshen T.H. 1997
Weber T.R. 1998
Somaschini M. 1993
Kays D.W. 1999
Stege G. 2003
Okazaki T. 2003

Total (95% CI)
Tatal events
Heterogeneity: Chi®

ECMO No ECMO
Events Total Events Total Weight
8 34 8 16 2.2%
15 46 37 65 6.1%
7 33 9 21 2.0%
1 30 22 32 48w
16 37 12 18 5.5%
51 90 24 33 17.5%
81 176 11 20 7.3%
12 42 11 19 3.6%
10 32 21 62 3.5%
38 101 59 102 14.7%
4 29 4 12 0.9%
2 76 11 13 7.5%
42 73 72 112 23.1%
4 28 12 32 1.3%
827 557 100.0%

321 213

Test for overall effect: Z = 6.68 (P < 0.00001)

ECMO

Study or Subgroup

[0.19-0.48]

23.80, df = 13 (P = 0.03); I = 45%

0.47[0.22, 1.03]
0.57 [0.35, 0.91]
0.49(0.22, 1.13]
0.53 [0.32, 0.90]
0.65 [0.40, 1.06]
0.78[0.59, 1.03]
0.84 [0.55, 1.28]
0.42[0.27, 0.91]
0.92 [0.50, 1.72]
0.65 [0.48, 0.88]
0.41[0.12, 1.29]
0.34[0.22, 0.52]

¢

[(

0.2
0.89[0.70, 1.14]
0.38 [0.14, 1.05]

0.67 [0.60, 0.76]

ECMO

Na ECMO
Events Total Events Total Weight IV, Fixed, 95% CI

1989
1882
1983
19395
1955
1995
1997
1997
1997
1998
1899
1999
2003
2003

a*"‘l{ii*'{“

0.01 0.1
Favours ECMO

RR: 0.30
p<0.01

Risk Ratio

759
RCT2 #M4) SR1 9

10 100 50)- 53)
Favours No ECMQ 17

95% RR 0.51, 95Y%
[0.10-2.75], p=0.44

Risk Ratio outcome

Year 1V, Fixed.

, 95% CI

Langham M. R. 1987
Redmeond C. 1987
Heiss K. 1989

Bailey P. V. 1989
Atkinson J.B. 1992
Vd Staak F.HJ.M. 1995

Total (95% CI)
Tatal events

ECMO
2 7 1
318 5
2 15 3
1 9 11
1 6 3
5 16 11

71
14 37

1 12.4% 0.42[0.11, L.53]

12 13.8% 0.40[0.12, 1.37]
3 14.6% 0.18[0.05,

.59]

23 5.8% 0.23[0.03, 1.55]
6 10.2% 0.23[0.06,0.97]
11 43.1% 0.34[0.17, 0.68]

56 100.0% 0.30 [0.19, 0.48]

Heterogeneity: Chi* = 1.48, df =5 (P = 0.92); " = 0%
Test for averall effect: Z - 5.09 (P < 0.00001}

29),33),43)-46)

RCT

ECMO

ECMO

<C0Q8:

CDH

2D

1987 —

1987 —
1989 —_—
1989
1292
1995 -
<>
001 o1

Favours ECMO

ECMO

ECMO

CDH
ECMO

I 2 SR 1

52)-54)

10 100
Favours No ECMO

RR 0.84 95%
[0.51-1.40] p=0.63

ECMO 75%,4%

Delay Early Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight IV, Random,95%Cl Year 1V, Random, 95% CI
Nio 1994 5 18 3 12 17.0% 1.11[0.32,3.80] 1994
de la Hunt 1996 12 28 14 26 83.0% 0.80(0.46,1.39] 1996
Total (95% CI) 46 38 100.0% 0.84[0.51,1.40]
Total events 17

Heterogeneity. Tau*= 0.00; Chi*= 0.23,df=1 (P = 0.63); F= 0% b1 oh 1 o
Test for overall effect Z= 0.66 (P = 0.51)

17 8),50)-65)

RR
0.73, 95% [0.54-1.00], p=0.05

51)-56)
59),62),63) HFO

iNO ECMO
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Favours delay Favours early
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historical control

2 61),65)

historical control

583

70) g TL-7®)

SR 4

SR4 6669 RCT1

13

Outcome

70)

RCT

PaCo,
vs 61mmHg, p=0.036 pH
7.13 vs 7.24, p=0.025

83

Delay Early Risk Ratio Risk Ratio

Study or Subgroup _Events Total Events Total Weight IV, Random, 95% Cl _Year IV, Random, 95% CI

Cartlidge 1986 8 17 14 16 88%  054(031,002] 1986 —] FOI IOW

Langer 1988 15 30 18 31 94%  086(054,1.37) 1988 -

Nakayama 1991 19 713 22%  0.21(0.03,1.40] 1991 ™

Breaux 1991 9 20 12 15 88%  056(0.33,0.97) 1991 —

Wilson 1992 25 46 31 55 104%  0.96(068,1.37) 1992 -+

Coughlin 1993 9 16 1119 85%  087(0551.73) 1993 -

4$1996 3 23 8 17 45%  028(0.09,0.89] 1996 —_—

Reickert 1996 703 29 66 7.4%  048(0.24,0.98) 1996 —

A 1997 o7 9 33 12%  022(0.01,346] 1997 — OUtcome

Serano 1998 19 8 14 22%  019(0.031.30] 1998 ™

Kurosaki 1998 5 13 311 44%  1.41(0.43,461) 1998 i e

Kamata 1998 118 5 23 63%  281[1.19,663 1998 —_—

Nawaz 1999 4@ 2 8 12 55%  027(0.10,0.72] 1999 e

Hodgson 2000 3 10 723 47%  099(0.32,305 2000 —

Desfrere 2000 1M 32 14 19 87%  047(027,081) 2000 —_

15 2002 8 29 4 23 50% 159 {n 55,4 52: 2002 I e Outcome

Okuyama 2002 8 13 117 21% 10.46(1.49,73.49) 2002

Total (95% CI) 347 407 100.0%  0.73[0.54,1.00] <&

Total events 128 189

?e(?;onenewly"T;u'(:; 211‘;:;;: nnnnsss), df=16 (P = 0.0006); F=61% ot o mn T

estforoverall effect. 2= = Favours delay Favours early RR 0 18 rO 09 0 381 p<0 0001
Thoracoscopic Open Risk Ratio Risk Ratio
Study or Subgroup __ Events _ Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Gourlay 0 20 118 67%  030[0.01,6.97 2009
Cho 2 29 6 28 24.4% 0.32[0.07,1.46] 2009 I
Keiizer 1 23 5 23 131%  020[0.03,1.58 2010 —
Gander 0 26 1 19 56% 0.25[0.01,5.75] 2011 —
Tsao 3 151 730 4239 443% 0.12(0.04,0.35] 2011 ——
Tanaka 0 10 0 14 Notestimable 2013
Nam 0 16 5 34 6.9% 0.19[0.01,3.19] 2013 —
Total (95% CI) 275 4375 100.0%  0.18[0.09,0.38] -
Total events 6
Heterogeneity: Tau*= 0.00; Chi*= 1.32, df= 5 (P= 0.93); F= 0% o1 01 10 100
Test for overall effect Z= 4.48 (P < 0.00001) Favours [experimental] Favours [control]
7 72)-78)
<CQ : CDH 71)
>

1D

CDH

Outcome

RR 3.10 [1.95-4.894] p<0.00001

42



Thoracoscopic Open Risk Ratio Risk Ratio
Study or Subgroup __ Events _ Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Cho 6 29 2 28 94%  290[0.64,13.16) 2008 T
Gourlay 1 20 0 18 22%  271[012,62.70] 2008 —
McHoney 2 8 3 40 82%  3.33(0.66,16.85 2010 - —
Keiizer 4 23 323 113% 1.33(0.34,5.30] 2010 B ha—
Gander 6 26 0 19 27% 963(0.58,161.19] 2011 -
Tsao 1 125 114 4238 615% 3.27(1.81,5.92) 2011 -+
Nam 2 16 0 34 24% 10.29(0.52,202.78] 2013 =
Tanaka 1 10 0 14 22% 409(0.18,91.23 2013 —
Total (95% CI) 257 4415 100.0%  3.10[1.95,4.94] *
Total events 33 122
Heterogeneity: Tau?= 0.00; Ch*= 2.76, df= 7 (P = 0.91); F= 0% '001_0‘1__1'0_100‘
Test for overall effect Z= 4.78 (P < 0.00001) Thoracoscopic Open

74.9 60.0 96.6
Overall 89.3
CDH

CDH

<CQ10: CDH

CDH

CDH

Outcome
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79),80)
83),84)

87),88)

2

4),81),82)

85),86)

89)

68.6%

&2, FHAERCOHIZE TSP RS OHE

Y (Bl (&8 D
BHE oIk | i | B | (9)
ANLZTER 18| 151 [ 169 | 10.7 %
EEBFE 14| 143 [ 157 | 8.9%
KEVH 1| 156 | 157 | 0.6%
ATIFER 1] 155|157 | 0.6%
it ofn 5 1 3R B8 14| 143 | 157 | 8.9%
FIFRZE - TRIRVETHZE 6| 151|157 | 3.8%
GERD F7 16 | 141|157 | 10.2%
GERD AFHETHR 35| 121|156 | 224%
FREA2E 21| 134|155 | 13.5%
B 2ERE 19| 138 | 158 | 12.0%
e 15| 141|156 | 9.6%
iz 20 | 134|154 | 13.0%
3B ZER 12| 143 [ 154 | 7.8%
ERHER(B) 15| 70| 85| 17.6%

1.5 3
19.4%

14._.9% 6 8.

6 31.4%
1.5
13.5%
1.5 3 6

8%

26.2% 22.0%
1.5

1.5 20.8%

8.9% 6

6.7% 3.6% 2.3%



CDH

CDH

13.4%

Q0L

CDH

14.7% 33.3%

10
Q

9.9% 8% 17.8%

CDH

CcQ

cQ 2

44

GRADE

2-3,2-4

CDH

CDH

1. Reiss I, Schaible T, van den Hout L, et al.
standardized postnatal management of

infants with congenital diaphragmatic



The

Consensus.

CDH EURO

Neonatology

hernia in Europe:
Consortium

2010; 98: 354-364

24

gentle ventilation
2006;42(1):11-15.
Chiu PP, Sauer C, Mihailovic A, et al. The
price of success in the management of
hernia: is

congenital  diaphragmatic

improved survival accompanied by an
increase in long-term morbidity? J Pediatr

Surg. 2006 May;41(5):888-92.

isolated CDH
2012;30:93-99.

Brindle ME, Ma IW, Skarsgard ED. Impact
of target blood gases on outcome in
congenital diaphragmatic hernia (CDH).
Eur J Pediatr Surg. 2010;20(5):290-3.

Desfrere L, Jarreau PH, Dommergues M,
et al. Impact of delayed repair and elective
high-frequency oscillatory ventilation on
survival  of

antenatally  diagnosed

congenital diaphragmatic hernia: first

application of these strategies in the more

45

10.

11.

12.

13.

"severe"  subgroup of antenatally
diagnosed newborns. Intensive Care Med.
2000 Jul; 26(7):934-41.
Cacciari A, Ruggeri M.

ventilation

G, Mordenti
High-frequency oscillatory
versus conventional mechanical ventilation
in congenital diaphragmatic hernia. Eur J
Pediatr Surg. 2001 Feb;11(1):3-7.

Ng GY, Derry C, Marston L, et al.
Reduction in ventilator-induced lung
injury improves outcome in congenital
diaphragmatic hernia? Pediatr Surg Int.
2008 Feb;24(2):145-50. Epub 2007 Nov 1.
MA, Smith PB, SP.

Preliminary observations of the use of

Kuluz Mears

high-frequency jet ventilation as rescue

therapy in infants with congenital

diaphragmatic hernia. J Pediatr Surg. 2010
Apr;45(4):698-702.
NINOS. Inhaled nitric oxide and hypoxic

respiratory failure in infants  with
congenital diaphragmatic hernia. The
Neonatal Inhaled Nitric Oxide Study

Group (NINQOS). Pediatrics. 1997; 99(6):
838-45.

NINOS. Inhaled nitric oxide in term and
near-term infants: neurodevelopmental
follow-up of the neonatal inhaled nitric
oxide study group (NINOS). Journal of
Pediatrics. 2000; 136(5):611-7.

Jacobs P. A cost-effectiveness analysis of
the application of nitric oxide versus
oxygen gas for near-term newborns with
respiratory failure: results from a Canadian
randomized clinical trial. Crit Care Med.

2000;28(3):872-8.



14.

15.

16.

17.

18.

19.

20.

21.

2002;
17(1-2):95-100.
NICU NO(
. 2006;(35)14-16.
Kim do H. Survival rate changes in
neonates with congenital diaphragmatic
hernia and
Korean Med Sci. 2007;22(4):687-92.

Pawlik TD. Medical and financial impact of

its contributing factors. J

a neonatal extracorporeal membrane
oxygenation referral center in the nitric

oxide era. Pediatrics. 2009;123(1):e17-24

Lotze A, Knight GR, Anderson KD, et
al. Surfactant (beractant) therapy for i
nfants with congenital diaphragmatic her
nia on ECMO: evidence of persistent s
urfactant deficiency. J Pediatr Surg. 19
94 May;29(3):407-12.

Van Meurs K, et al. Is surfactant thera
py beneficial in the treatment of the ter
m newborn infant with congenital diaphr
agmatic hernia? J Pediatr. 2004 May;14
5(3):312-6.

The CDH Study Group. Surfactant does

not improve survival rate in preterm in
fants with congenital diaphragmatic herni
a. J Pediatr Surg. 2004 Jun;39(6):829-8
33.

Colby CE, et al. Surfactant replacement
therapy on ECMO does not improve o

utcome in neonates with congenital diap

46

22.

23.

24,

25.

26.

27.

28.

hragmatic hernia. J Pediatr Surg. 2004
Nov;39(11):1632-7.
Ibrahim H, Sinha IP, Subhedar

Corticosteroids for treating hypotension in

NV.

preterm infants. Cochrane Database Syst
Rev. 2011 Dec 7;(12) :CD003662. doi:
10.1002/14651858.CD003662.pub4.

Halliday HL, Ehrenkranz RA, Doyle LW.
Moderately early (7-14 days) postnatal
corticosteroids for preventing chronic lung
disease infants. Cochrane
Database Syst Rev. 2003;(1) :CD001144.

Review.

in preterm

Bloss RS. Tolazoline therapy for persistent
pulmonary hypertension after congenital
diaphragmatic hernia repair. J Pediatr.
1980;97(6):984-8.

AP.

hypertension

Persistent
high-risk

diaphragmatic hernia patients: incidence

Bos pulmonary

in congenital
and vasodilator therapy. J Pediatr Surg.
1993; 28(11):1463-5.

Shiyanagi S. Management of pulmonary
hypertension in congenital diaphragmatic
hernia: nitric oxide with prostaglandin-E1
versus nitric oxide alone. Pediatr Surg Int.
2008;24(10):1101-4.

. 2014; 50(1):
84-86.
UK Collaborative ECMO Trial Group
UK collaborative

randomized trial of

neonatal extracorporeal membrane
oxygenation UK Collaborative ECMO

Trial Group Lancet 1996; 348: 75 - 82



29.

30.

31.

32.

33.

34.

35.

36.

Heiss K Manning P Oldham KT et al
Reversal
diaphragmatic hernia with ECMO  Ann
Surg 1989; 209: 225 - 230

West KW Bengston K Rescorla FJ et

of mortality for congenital

al Delayed surgical repair and ECMO

improves survival in congenital

diaphragmatic hernia  Ann Surg 1992;
216: 454 - 460

Nagaya M Tsuda M Hiraiwa K et al

Extracorporeal membrane
(ECMO):
patients with congenital
hernia Pediatr Surg Int 1993; 8: 294 -
297

D~ Agostino JA Bernbaum JC  Gerdes

M et al

oxygenation

applications and results in

diaphragmatic

Outcome for infants with
congenital diaphragmatic hernia requiring
extracorporeal membrane oxygenation: the
first year J Pediatr Surg 1995; 30: 10-15
Vd Staak FH de Haan AF  Geven WB
et al Improving survival for patients with

high-risk congenital diaphragmatic hernia

by using extracorporeal membrane
oxygenation J Pediatr Surg 1995; 30:
1463 - 1467

Lessin MS  Thompson IM  Deprez MF
et al Congenitaldiaphragmatic hernia with
or without extracorporeal membrane
oxygenation: are we making progress? J
Am Coll Surg 1995; 181: 65 - 71

Wilson JM  Lund DP  Lillehei CW et al
Congenital diaphragmatic hernia -a tale of
two cities: the Boston experience J
Pediatr Surg 1997; 32: 401 - 405

McGahren ED Mallik K Rodgers BM

a7

37.

38.

39.

40.

41.

42.

43.

Neurological outcome is diminished in

survivors of congenital diaphragmatic
hernia requiring extracorporeal membrane
oxygenation J Pediatr Surg 1997; 32:
1216 - 1220

Khan AM Lally KP

extracorporeal membrane oxygenation in

The role of

the management of infants with congenital
diaphragmatic hernia ~ Semin Perinatol
2005; 29: 118 - 122

Weber TR Kountzman B  Dillon PA et
al Improved survival in congenital
with

Arch Surg 1998;

diaphragmatic  hernia evolving
therapeutic strategies
133: 498 - 502
SomaschiniM  D”Alessio A Bellan C et
al Congenital diaphragmatic hernia:
increase of survival using advanced
ventilation techniques and preoperative
stabilization Ital J Pediatr 1998; 24: 128
- 132

Kays DW Langham Jr MR Ledbetter
DJ et al

medical

Detrimental effects of standard

therapy in congenital

diaphragmatic hernia ~ Ann Surg 1999;
230: 340 - 348

Stege G Fenton A Jaffray B Nihilism
in the 1990s:
congenital
Pediatrics 2003; 112: 532 - 535

Okazaki T KohnoS Hasegawa S et al

the true mortality of

diaphragmatic  hernia

Congenital diaphragmatic hernia: efficacy

of ultrasound examination in its
management Pediatr Surg Int 2003; 19:
176 - 179

Langham MR Jr Krummel TM  Bartlett



44,

45.

46.

47.

48.

49.

RH et al

membrane oxygenation following repair of

Mortality with extracorporeal
congenital diaphragmatic hernia in 93
infants J Pediatr Surg 1987; 22:
1150-4

Redmond C HeatonJ CalixJetal A
correlation of pulmonary hypoplasia
mean airway pressure and survival in
congenital diaphragmatic hernia treated
with membrane

1987;

extracorporeal
oxygenation J Pediatr Surg
22:1143-9

Bailey PV  Connors RH  Tracy TF Jr et
al A critical analysis of extracorporeal
for
Surgery. 1989;
106(4) :611-5; discussion 616

Atkinson JB Poon MW ECMO and the

management of congenital diaphragmatic

membrane oxygenation congenital

diaphragmatic hernia

hernia with largediaphragmatic defects

requiring a prothetic patch J Pediatr
Surg 1992; 27: 754 - 756

Nio M, Haase G, Kennaugh J, et al A
prospective randomized trial of delayed
versus immediate repair of congenital
diaphragmatic hernia J Pediatr Surg. 1994
May 29(5):618-21

de la Hunt MN, Madden N, Scott JE, et al
Is delayed surgery

really better for

congenital diaphragmatic hernia?: a
prospective randomized clinical trial J
Pediatr Surg. 1996 Nov;31(11) 1554-6.

Moyer VA, Moya FR, Tibboel D, et al.
Late versus early surgical correction for
hernia in

congenital  diaphragmatic

newborn infants. Cochrane Database of

48

50.

51.

52.

53.

54.

55.

56.

Systematic Reviews. (3):CD001695, 2002.
Cartlidge PH, Mann NP,

Preoperative stabilization

Kapila L.
in congenital
diaphragmatic hernia, Arch Dis Child.
1986;61:1226-8.

Langer JC, Filler RM, Bohn DJ, et al.
Timing  of for

surgery congenital

diaphragmatic  hernia Is emergency
operation necessary? J Pediatr Surg. 1988
Aug;23(8):731-4.

Nakayama DK, Motoyama EK, Tagge EM.
Effect of preoperative stabilization on
and

with

respiratory  system  compliance

outcome in  newborn infants
congenital diaphragmatic hernia. J Pediatr.
1991 May; 118(5),793-9.

Breaux CW, Rouse TM, Cain WS, et al.
Improvement in survival of patients with
congenital diaphragmatic hernia utilizing a
strategy of delayed repair after medical
and/or extracorporeal membrane
oxygenation stabilization. J Pediatr Surg.
1991 Mar;26(3):333-8.

Wilson JM, Loud DP, Lillehei CW, et al.
Delayed repair and preoperative ECMO
does not improve survival in high-risk
congenital diaphragmatic hernia. J Pediatr
Surg. 1992 Mar;27(3):368-75.

Coughlin JP, Deucker D, Cullen M, et al.

Delayed repair of congenital diaphragmatic

hernia. American Surgeon. 1993 Feb;
59(2):90-3.

1996;
30:1413-7



57.

58.

59.

60.

61.

62.

63.

64.

Reickert C, Hirschl R, Schumacher R, et al.

Effect of very delayed repair of congenital
diaphragmatic hernia on survival and
extracorporeal life support use. Surgery.
1996 Apr;120(4):766-73.

1997 Jun;
33(6):983-9.
Serrano P, Reyes G, Lugo-Vicente H, et al
Congenital diaphragmatic hernia: mortality
determinants in a Hispanic population
Puerto Rico Health Sciences Journal. 1998
Apr;17(4):317-21.
Kurosaki N, Ohbatake M, Ashizuka S, et al
Delayed surgery for congenital
diaphragmatic Acta Medica
Nagasakiensia. 1998 Jun; 43(6):55-7.

Kamata S, Usui N,

hernia

Ishikawa S, et al.
Prolonged preoperative stabilization using
high-frequency oscillatory ventilation does
not improve the outcome in neonates with
congenital diaphragmatic hernia. Pediatr
Sur Int. 1998 Oct;13(8):542-6

Nawaz A Shawis R, Matta H, et al.
The
impact of preoperative stabilization on
outcome Ann Saudi Med. 1999 Jun;
19(6):541-3.

Hodgson RE Bosenberg AT Congenital

Congenital diaphragmatic hernia:

diaphragmatic hernia repair -impact of
delayed surgery and epidural analgesia S
Afr J Surg. 2000 May;38(2):31-4

49

65.

66.

67.

68.

69.

70.

71.

2002 Jun;38(4):682-7.
Okuyama H, Kubota A, Oue, et al. T
Inhaled nitric oxide with early surgery
improves the outcome of antenatally
diagnosed congenital diaphragmatic hernia.
J Pediatr Surg. 2002 Aug;37(8):1188-90.
Lansdale N, Alam S, Losty PD, et al.
Neonatal endosurgical congenital
diaphragmatic hernia repair: a systematic
review and meta-analysis. Ann Surg. 2010
Jul;252(1):20-6.
Thoracoscopic  repair  of  congenital
diaphragmatic hernia in neonates. NICE
interventional procedures guidance
[IPG379] 2011. http://www.nice.org.uk/
guidance/IPG379

Vijthuize S, Deden AC, Costerus SA, et al.
Minimal access surgery for repair of
congenital diaphragmatic hernia: is it
advantageous?--An open review. Eur J
Pediatr Surg. 2012 Oct;22(5):364-73.
Dingemann C, Ure B, Dingemann J.
Thoracoscopic procedures in pediatric
surgery: what is the evidence? Eur J
Pediatr Surg. 2014 Feb;24(1):14-9.
Bishay M, Giacomello L, Retrosi G, et al.
Hypercapnia and acidosis during open and
thoracoscopic of

repair congenital

diaphragmatic hernia and esophageal

atresia: results of a pilot randomized
controlled trial. Ann Surg. 2013 Dec;
258(6):895-900.

Cho SD, Krishnaswami S, Mckee JC, et al.
Analysis of 29 consecutive thoracoscopic
repairs of congenital diaphragmatic hernia
to historical

in  neonates compared



72.

73.

74.

75.

76.

77.

78.

controls. J Pediatr
44(1):80-6.

Gourlay DM, Cassidy LD, Sato TT, et al.
Beyond

Surg. 2009 Jan;

feasibility: a comparison of
newborns undergoing thoracoscopic and
open repair of congenital diaphragmatic
hernias. J Pediatr 2009 Sep;
44(9):1702-7.

McHoney M, Giacomello L, Nah SA, et al.

Surg.

Thoracoscopic  repair  of  congenital

diaphragmatic  hernia:  intraoperative
ventilation and recurrence. J Pediatr Surg.
2010 Feb; 45(2):355-9.

Keijzer R, van de Ven C, Vlot J, et al.
Thoracoscopic  repair in  congenital
diaphragmatic hernia: patching is safe and
reduces the recurrence rate. J Pediatr
Surg. 2010 May;45(5):953-7.

Gander JW, Fisher JC, Gross ER, et al.
Early of

recurrence congenital

diaphragmatic hernia is higher after
thoracoscopic than open repair: a single
institutional study. J Pediatr Surg. 2011
Jul;46(7):1303-8.

Tsao K, Lally PA, Lally KP. Minimally
invasive repair of congenital diaphragmatic
hernia. J Pediatr 2011 Jun;
46(6):1158-64.

Nam SH, Cho MJ, Kim DY, Shifting from

laparotomy to thoracoscopic repair of

Surg.

congenital  diaphragmatic  hernia in

neonates: early experience. World J Surg.
2013 Nov;37(11):2711-6.
Tanaka T, Okazaki T, Fukatsu Y, et al.

Surgical intervention for congenital

diaphragmatic  hernia:  open  versus

50

79.

80.

81.

82.

83.

84.

85.

86.

thoracoscopic surgery. Pediatr Surg Int.
2013 Nov;29(11):1183-6.

Nakayama DK, Motoyama EK, Mutich RL,
Koumbourlis AC. Pulmonary function in
newborns after repair of congenital
diaphragmatic hernia. Pediatr. Pulmonol.
1991; 11: 49-55.

Koumbourlis AC, Wung JT, Stolar CJ.
Lung function in infants after repair of
congenital diaphragmatic hernia. J. Pediatr.
Surg. 2006; 41: 1716-21.

Chiu PP, Sauer C, Mihailovic A et al. The
price of success in the management of
hernia: is

congenital  diaphragmatic

improved survival accompanied by an
increase in long-term morbidity? J. Pediatr.
Surg. 2006; 41: 888-92.

Van Meurs KP, Robbins ST, Reed VL et al.
Congenital diaphragmatic hernia:
long-term outcome in neonates treated
with
oxygenation. J. Pediatr. 1993; 122: 893-9.
Lally KP, W.

follow-up of infants

extracorporeal membrane

Engle Postdischarge
with
Pediatrics 2008;

congenital
diaphragmatic hernia.
121: 627-32.

Cortes RA, Keller RL, Townsend T et al.
Survival of

severe congenital

diaphragmatic ~ hernia  has  morbid
consequences. J. Pediatr. Surg. 2005; 40:
36-45.

Muratore CS, Utter S, Jaksic T, Lund DP,
Wilson  JM.
survivors  of
hernia. J. Pediatr. Surg. 2001; 36: 1171-6.

Jaillard SM, Pierrat V, Dubois A et al.

Nutritional morbidity in

congenital diaphragmatic



Outcome at 2 vyears of infants with
congenital  diaphragmatic  hernia: a
population-based study. Ann. Thorac.
Surg. 2003; 75: 250-6.

87. Chen C, Friedman S, Butler S et al.
Approaches to neurodevelopmental
assessment in congenital diaphragmatic
hernia survivors. J. Pediatr. Surg. 2007;
42: 1052-6.

88. Nobuhara KK, Lund DP, Mitchell J,
Kharasch V, Wilson JM. Long-term
outlook for survivors of congenital
diaphragmatic hernia. Clin. Perinatol.
1996; 23: 873-87.

89. Vanamo K, Rintala RJ, Lindahl H, Louhimo
I. Long-term gastrointestinal morbidity in
patients with congenital diaphragmatic
defects. J. Pediatr. Surg. 1996; 31: 551-4.

90.

25

1) Nagata K, Usui N, Terui K, Takayasu
H, Goishi K, Hayakawa M, Tazuke Y,
Yokoi A, Okuyama H, Taguchi T. Risk
factors for the recurrence of the
congenital diaphragmatic hernia -
report from the long-term fol low-up
study of the Japanese CDH Study
Group. Eur J Pediatr Surg. 2015
Feb;25(1):9-14.

51

2)

3)

4)

5)

6)

)

Inamura N, Usui N, Okuyama H, Nagata
K, Kanamori Y, Fujino Y, Takahashi
S, Hayakawa M, Taguchi T.
Extracorporeal membrane
oxygenation for congenital
diaphragmatic hernia in Japan.
Pediatr Int. 2014 Dec 8. Doi:
10.1111/ped.12554. [Epub ahead of
print]

Terui K. Letter to the editor. J
Pediatr Surg.

2015 ;50(1):219-20.doi:10.1016/j.
jpedsurg.2014.10.060. Epub 2014 Nov
14.

Terui K, Taguchi T, Goishi K,
Hayakawa M, Tazuke Y, Yokoi A,
Takayasu H, Okuyama H, Yoshida H,
Usui N; The Japanese Congenital
Diaphragmatic Hernia Study Group.
Prognostic factors of
gastroesophageal reflux disease in
congenital diaphragmatic hernia: a
multicenter study. Pediatr Surg Int.
2014 Nov;30(11):1129-34.

Yamoto M, Urushihara N Fukumoto K,
Miyano G, Nouso H, Morita K, Miyake
H, KaneshiroM Thoracoscopic versus
open repair of esophageal atresia
with tracheoesophageal fistula at a
single institution Pediatr Surg Int.
2014 Nov;30(11):883-887

Ratih Y, Alatas FS, Nagata K, Kuda
M, Yanagi Y, Esumi G, Yamaza T,
Kinoshita Y, Taguchi T. Therapeutic
potential of mesenchymal stem cell
transplantation in a
nitrofen-induced congenital
diaphragmatic hernia rat model.
Pediatr Surg Int. 2014
Sep;30(9):907-14.

Usui N, Okuyama H, Kanamori Y,
Nagata K, Hayakawa M, Inamura N,
Takahashi S, Taguchi T. The lung to



thorax transverse area ratio has a
linear correlation with the
observed to expected lung area to
head circumference ratio in fetuses
with congenital diaphragmatic
hernias. J Pediatr Surg 2014 Aug 49
(8): 1191-6

8) Shiono N, Inamura N, Takahashi S,
Nagata K, Fujino Y, Hayakawa M, Usui
N, Okuyama H, Kanamori Y, Taguchi T,
Minakami H. Pediatr Int. 2014
Aug;56(4):553-8

9) Ito M, Kidokoro H, Sugiyama Y, Sato
Y, Natsume J, Watanabe K, Hayakawa
M. Paradoxical downward seizure
pattern on amplitude-integrated
electroencephalogram. J Perinatol.
2014 Aug;34(8):642-4.

10)
NO

2015.3 (in
press)

11) , , s

Hirschsprung
46 11 P1111-8, 2014.

12)

SP10-MRI Focal Nodular
Hyperplasia
1

51(5):560-565, 2014

13)

50 1 ps84-6,
2014.

1) The Japanese CDH Study Group, Terui
K, Goishi K, Hayakawa M, Taguchi T,
Tazuke Y, Yokoi A, Takayasu H,
Okuyama H, Yoshida H, Usui N.
Prognostic factors of
gastroesophageal reflux disease in
infants with congenital
diaphragmatic hernia: a multicenter
study. 15" European Paediatric
Surgeons Association, 2015 (Dublin,
Ireland)

2) The Japanese CDH Study Group, Nagata
K, Usui N, Terui K, Takayasu H,
Goishi K, Hayakawa M, Tazuke Y,
Yokoi A, Okuyama H, Taguchi T. Risk
factors for the recurrence of the
congenital diaphragmatic hernia -
report from the long-term fol low-up
study of the Japanese CDH Study
Group- 15 European Paediatric
Surgeons Association, 2015 (Dublin,
Ireland)

3) Masaya Yamoto, Koji Fukumoto Go
Miyano Hiroshi Nouso Keiichi
Morita Hiromu Miyake Masakatsu
Kaneshiro Naoto Urushihara.
Diaphragm plication for
postoperative phrenic nerve
paralysis in children with a
functionally univentricular heart.
47th Annual Meeting of Pacific
Association of Pediatric Surgeons
(Banff, Canada)

4“9 —

30
(1171

5



44
10/31
6)
b 1 30
(10/31
)
n
30
(10/31
)
8
CCAM/CPAM
+
1 25
(10/25 )
9
primary ciliary
dyskinesia 1 25
(10/25 )
10)
C
27
(1074 )
11)
50
(7/15 )
12)
C
50
(7/15 )

53

13)

14)

15)

16)

17)

18)

19)

20)

41

Hypoganglionosis

7/4

(5/8

(5/10

114
4/4

(5/10

)

51
5/8

51

51
)

51

133
3/1



29

2/27
21)
congenital
hypoganglionosis 44
(2715
)
22) Holoprosencephaly
akEEG 44
(/1 )

54



