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DIAFRAGMA

central tendon - <- esophageal hiatus
/ arcuate lig
venacava /
aperture

psoas



ETYO PATOG E N EZ —diafragma geligimi

4-10. hafta
Septum transversum - Anterior santral tendon
Plevro-peritoneal membanlar - Dorsolateral kisimlar
Osefageal mezenter > Dorsal krura
Torasik interkostal kaslar = Periferik kisimlar
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Normal




ETYO PATOG E N EZ —diafragma defekti




ETYO PATOG E N EZ —etkenler

Genetik Cevresel
e Buyulk kismi sporadik * Vitamin A eksikligi
* Familyal olgular var  Talidomide
— Otozomal resessif e Antikonvulzanlar
— Otozomal dominant e Kinin
— X-linked

Diyafram ve diger somatik yapilarin
olusumu sirasinda mezenkimal
hiicrelerin farklilasmasini bozabilirler.

* Monozigotik konkordans nadir

*Tazuke 2000, Gibbs 1997, Narayan 1993, Mishalany 1986, Pober 2005, Holder 2007, Lurie 2003, Kling 2007, Major 1998, Yang 2008, Gallot 2005, Beurskens 2013, See 2008, Enns 1998



ETYOPATOGENEZ

Normal

Genetik
¢ Biylk kismi sporadik

+ Familvalolgularvar
— Otozomal resessif
— Otozomal dominant
— X-linked,
* Meonozigotik konkordans nadir

Cevresel

*  Vitamin A eksikligi
* Talidomide

* Antikonvulzanlar
¢ Kinin

Diyafram ve diger somatik yapilarin
olusumu sirasinda mezenkimal
hiicrelerin farklilasmasini bozabilirler.

—diafragma defekti

Bochdalek %95

(Postero-lateral)
*%85 sol
*%13 sag
*%?2 bilateral

Morgagni ( %13

(Anterior)

Agenezi




Embryonic

Terminal
bronchiole

Acinus
Respiratory
Pseudoglandular *._bronchiole
Lung bud differentiation
Trachea and bronchi

Pulmonary vein and artery

Conducting airways
Terminal bronchioles
Immature neural networks
Pre-acinar blood vessels

Neural network
maturation

Primitive alveoli
Type I, Type Il cells
Surfactant synthesis,

Expansion of gas exchange area,
nerves and capillaries

v, Continued cellular proliferation
: Lung growth and expansion
4-7 weeks | 7-17 weeks | 17-26 weeks | 27-36 weeks | 36 weeks- 2 years |---------zsemmrmmamrnmaanann. ~ 18 years
In utero A Postnatal
Birth >

ETYO PATOG E N EZ —akcigerlerin gelisim ve maturasyonu



ETYO PATOG E N EZ —¢ifte darbe hipotezi

Dual-Hit Hypothesis Explains Pulmonary
Hypoplasia in the Nitrofen Model of Congenital
Diaphragmatic Hernia

The American Journal of Pathology 2000

Richard Keijzer,'T Jason Liu,* Julie Deimling,* CDH in high-risk patients and consequently, COH re-
Dick Tibboel,! and Martin Post* mains a major problem in pediatric surgery and neona-

Second hit: interference
fetal breathing movements

First hit: genetic and
environmental factors

Figure 1  The dual-hit hypothesis: pulmonary hypoplasia in case of CDH is explained by 2 developmental insults to the lungs. The first
hit affects both the ipsilateral and contralateral lung and occurs before diaphragm development has started in a background of (unidentified)
genetic and environmental factors. The second hit affects only the ipsilateral lung after development of the diaphragmatic defect and
herniation of the abdominal organs into the thorax. Interference of the herniated abdominal organs with fetal breathing movements of this
lung is responsible for this. (Reprinted with permission from Keijzer et al®).



ETYO PATOG E N EZ — patofizyoloji

Hava yolu hasari
*Alveollerin azalmasi
*Alveolar duvarlarda
kalinlasma

*Alveolar hava boslugu
ve gaz degisim alaninda
azalma

Vaskiiler hasar
*Damar sayisinda azalma
*Adventisyal kalinlasma
*Medial hiperplazi
*Muskuler tabakanin
periferik intra-asiner
arteriollere ekstansiyonu

Interstisyel hasar
einterstisyel doku artisi
*Kompliansda bozulma

PULMONER HiPOPLAZI

Pulmoner arter
vazokonstruksiyonu

Barotravma ——>

*Yamataka 1997

!

Pulmoner amfizem,

Pnémotoraks

PULMONER HIiPERTANSIYON —

Hipoksi, hiperkarbi, asidoz <—

Sagdan sola shunt




ETYO PATOG E N EZ — patofizyoloji

e Kalp
— Dextrokardi

— Ductus venosusun sag atriuma atipik baglanmasi nedeniyle pulmoner
arterde hacim yukuinin artmasi

— Sol ventrikilun yetersiz dolusu, hipoplazi, disik ejeksiyon fraksiyonu
e @IS

— Nonrotasyon ve nonfiksasyon
* Kinking nedeniyle duedonal pasajin blokaji

e Abdominal Kavite

— Gelisme geriligi, onarim sirasinda tim organlari sigdirma zorlugu, vena
cava ve diafragmaya asiri basing, mezenterik kan akiminin bozulmasi

*Yamataka 1997



IVl O R B i D iTE —postnatal onarim sonrasi

* Solunum sorunlari %80
— Pulmoner Hipertansiyon
— Pulmoner hipoplazi
— Kronik akciger hastaligi
— Ikincil kardiyak disfonksiyon
e Cerrahi komplikasyonlar %50
— intestinal yapisikliklar
— Tekrarlayan herniasyon
* Beslenme / gastrointestinal sorunlar %60
— Gastro-osephageal refli
— Beslenme sorunlari
— Blyumede gecikme
* Norogelisimsel sorunlar %80
— Norogelisimsel gecikme
— Isitme kaybi

12



EPIDEMIYOLOJI

e 3.300 gebelikte 1

— %70izole

* Pulmoner hipoplazi, bagirsak
malrotasyonu ve kardiyak
dekstropozisyon, CDH
sekansinin parcasi olarak
kabul edilir.

— %25 kompleks
* Erkeklerde biraz daha fazla
 Maternal yastan etkilenmez

*Deprest 2014, McGivern 2015, Burgos 2017



EPIDEMIYOLOJI

Otopsi bulgulari
e 1000 fetusta 16

Tropical Gastroenterology 2016,37(4).271-275

@).y‘yj;g((/ Congenital diaphragmatic hernia: A fetal
P study
t,%’/l.(’/(’

Amrutha KV, Anshu Sharma, Joseph Abraham, Mahesh
Sharma

Type of defect

No of cases (%)

Lefi sided Bochdalek herma (Figure 1)

12 (75%)

(Right sided Bochdalek hernia (Figure 2)

2 (12.5%)

Bilateral hernia (Figure 3)

1 (6.25%)

Central tendon defect

1 (6.25%)

Assoctated anoemalies

Neo of cases (%)

Cardiovascular 4 (25%)

Respiratory 9 (56%)
(Neural tubeYlefects 10 (62.5%)

Gastromtestinal 8 (5%)
Usegenital 2 (12.5%)
(Musculoskgletal 10 (62.5%)

SUA 2 (12.5%)

Herpigred structures No of cases (%)
(Liver ) 15 (93%)

Gall'bladder 1(6.25%)

12 (75%)

<\Splﬂf.‘ﬂ )

11 (68.7%)

Small mtestine

7 (43.7%)

Appendix

1(6.25%)

Kidney

1(6.25%)




PRENATAL SUREC

TANI ve
PROGNOZ
TAYINI

YONETIM
PLANI

YONETIM




Rutin Ultrason
Detayli Ultrason
Renkli Doppler
Fetal Ekokardiografi

Herniasyon kapsami

Amniosentez

Kromozomal MikroArray
(CMA)



TAN I -ultrason

 Temel tani araci
e Ortalama tani haftasi 24. hafta
* Sensitivite bildirimleri cok degisken
e Tum CDH’lerin %50’si saptanabilir
* Sensitiviteyi arttiran etkenler:
— Defektin buyuk olmasi

— Ek anomalilerin olmasi
— lleri gebelik haftalari

— Ultrason tecruibesi

*Graham G. Antenatal diagnosis of congenital diaphragmatic hernia. 2005



TAN I -ultrason

Rutin antenatal ultrason

— Abdomende midenin
izlenememesi

— Kardiak kesitte ilave hipoekoik
kitle

— Kardiak pozisyon ve / veya
eksen anormalligi

*Graham G. Antenatal diagnosis of congenital diaphragmatic hernia. 2005



TAN I -ultrason

Rutin antenatal ultrason

— Abdomende midenin
izlenememesi

— Kardiak kesitte ilave hipoekoik
kitle

— Kardiak pozisyon ve / veya
eksen anormalligi

*Graham G. Antenatal diagnosis of congenital diaphragmatic hernia. 2005



TAN I -ultrason

Rutin antenatal ultrason

— Abdomende midenin
izlenememesi

— Kardiak kesitte ilave hipoekoik
kitle

— Kardiak pozisyon ve / veya
eksen anormalligi

*Graham G. Antenatal diagnosis of congenital diaphragmatic hernia. 2005



TAN I -ultrason

Toraksa sol taraftan herni bulgulari
* Heterojen kitle varhgi
— Genellikle sag mediastinal kayma ile sonuclanir
Sivi dolu mide
— Kalbe bitisik ya da arkasinda
— Abdomende yok
— Her zaman gecmeyebilir
* Bagirsak peristaltizmi
e Karaciger bulunabilir
— Kalp seviyesinde homojen kitle
— intraabdominal karacigerle devamlilik gosterir
» Safra kesesi ve hepatik veya umblikal damarlar batin icinde anormal
sekilde yerlesmis olabilir
 Abdominal cevre kuculebilir

*Graham G. Antenatal diagnosis of congenital diaphragmatic hernia. 2005



TAN I -ultrason

Toraksa sag taraftan herni bulgulari
* Sagda homojen kitle (karaciger)

— Genellikle sol mediastinal kayma ile sonuclanir

» Karaciger ekojenitesi akcigere benzediginden ve bagirsak peristaltizmi
gozlenmeyebileceginden 6nemli bir bulgudur

e Plevral sivi cogunlukla bulunur
* Bagirsak gozlenebilir
* Safra kesesinin saptanmasi sag tarafli tanisi koydurur

* Renkli Doppler ultrason, intrahepatik damarlarin seyrini gostermek
suretiyle karacigerin yerini tespit icin kullanilabilir

« QOzofageal kompresyona bagl polihidramnios mevcut olabilir.

 Mediastinal kayma ve blyuk damarlarin basina bagl hidrops fetalis
olabilir.

*Graham G. Antenatal diagnosis of congenital diaphragmatic hernia. 2005



TAN I -ultrason

Chorocteristics Right-sided CDH |Left-sided CDH | p-vaolue
LHR [range) 0.87 (0.5-3.0) 0.99 (0.3-3.0) 0.046

Liver herniation 90.6% 69 .4% 0.026
Stomach herniation 12.5% '<0.001

Polyhydramnios 31.3% 287% 0749
Ascites 15% 0.001
Pleurcleffusion 1.9% 0.004
Hydrops fetolis 1.9% 0.002
Any other cnomaly 18.8% 26.8% 0.343
IUFD 32% 2.6% 0.999
GA ot birth [weeks(ronge)) |38.1 (29-40) 38 (30-41) 0.786
Birthweight(groms) 3200 (1300-4000) |3012 (1356-4735) [0.633
Neonctol orinfontdecth [36% 33.4% 0.820

N:191, California 2008-2016

Sperling JD,Prenatal diagnosis of congenital diaphragmatic hernia: does laterality predict adverse perinatal outcomes? AJOG 2017



TAN I -ultrason

e Detayli Ultrason (%40 Ek anomali, bunlarin yarisi major)

* Fetal Ekokardiografi

Table 2. Structural defects associated with CDH (modified from
Graham et al. [23])

Ventricular septal defect

Cardiovascular

Gastrointestinal

*Przemystaw Kosirski, Mirostaw Wielgo$, Congenital diaphragmatic hernia: pathogenesis, prenatal

diagnosis and management -literature review 2017

Atrial septal defect

Coarctation of aorta
Hypoplastic left heart syndrome
Dextrocardia

Tetralogy of Fallot

Transposition of the great vessels
Single ventricle

Tricuspid atresia

Pulmonary stenosis

Malrotation

Imperforate anus

Absent gallbladder

Accessory spleen

3%
2%
2%
1%
1%
1%
1%
1%
1%
4%
3%
1%
1%

Urogenital

Musculoskeletal

Respiratory

Central nervous
system

Craniofacial

Renal agenesis
Cystic kidney
Absent testes

Bicornuate uterus
Limb deficiency

Club foot

Omphalocele

Vertebral anomalies
Arthrogryposis

Sternal defect
Abdominal wall defect
Rib anomalies

Hip dislocation

Ectopia cordis
Pulmonary sequestration
Tracheoeseophageal fistula
Neural tube defects
Hydrocephalus

Ocular hypoplasia

Cleft lip and/or palate
Cleft palate

5%
4%
3%
2%
2%
2%
1%
1%
1%
1%
1%
1%
3%
3%
1%
2%
2%



TAN I -ultrason

e Detaylh Ultrason

— Sendromlar

Table 1. Selected genetic syndromes associated with congenital diaphragmatic hernia

CDH, developmental disability, epilepsy,

. - hypotonia, epicanthal folds, flat nose, vision and
llister-Killian syndrome > Tetrasomy 12p hzsl('l?ng imp;rmenis,{ongen'rlalhea rt defacts,

gastroesophageal reflux, cataracts

U CDH, pulmonary hypoplasia, hypoplasia of the
nknown , . .
Fryns syndrome g . distal phalanges and nails, flat nasal bridge,
(autosomal recessive inheritance is suggested) . . . .
dysplastic ears, micrognathia, orofacial clefts
. Unknown . )
Gershoni-Baruch syndrome {austosomall necessive inhesttance s swagessed) CDH, omphalocele, radial ray malformations
CDH, macrosomia (prenatal and postnatal),
Simpson-Golabi-Behmel GPC3; Xq26 polydactyly, hypoplastic nails, developmental
delay

Beckwith-Wiedemann syndrome IGF2/H19/p57KIP; 11p155 it & orrl_phalucele;. L
neonatal hypoglycemia

Microphtalmia with linear skin defects HCCS CDH,.cardlonWDpamy, N
aplasia

(CDH, focal dermal hypoplasia, dental hypoplasia,

syndactyly

CDH, coronal synostosis, hypertelorism, digital

anomalies

Goltz syndrome PORCN; Xp22

Craniofrontonasal syndrome EFNB1; Xp22

CDH, omphalocele, dextrocardia, pulmonary artery
hypoplasia

CDH, glomerulopathy, male
pseudohermaphroditism

PAGOD syndrome Unknown

Denys-Drash syndrome WT1;11p13

*Przemystaw Kosiniski, Mirostaw Wielgo$, Congenital diaphragmatic hernia: pathogenesis, prenatal diagnosis and management -literature review 2017



AYIRICI TANI -ultrason

CCAM, makrokistik

Diger
— Bronsiyal atrezi
— Enterik kistler |
— Teratomlar _ ys diaphragm —4

Bronkjeni kist ‘

*Graham G. Antenatal diagnosis of congenital diaphragmatic hernia. 2005



TAN I —Genetik

e Amniosentez
* FISH

*Anormal karyotip orani %20
*En stk T18, T13, ve T21

e Kromozomal MikroArray

— Normal karyotiplerin

%e20sinde anormal g, 460me of prenatally diagnosed CDH with normal

sonug verir. vs abnormal CMA N:147, California 2008-2013

*Sparks T, Prenatally diagnosed congenital diaphragmatic hernia:

Normal CMA Abnormal CMA p-value

Left-sided CDH 69.0% (2v29) 31.0% (W29) 0.74

Liver down ST.1% (4) 42.9% (37) 0.40

No cardsac anomalies T1.4% (20V28) 28.6% (8/28) 0.63

No other noa-cardiac anomalies T5.0% (15720) 25.0% (5720) (.50
No ascites or hydrops T1L0% (22/31) 29.0% (W3l) 0.83
Median GA at delivery (weeks) 375 38 0.26
Mean birthweight (grams) 2864 2872 0.86
Vaginal delivery 68 8% (11/16) 11.3% (5/16) 0.90

v agge 44.0 17.0 0.08

Discha alive 81.0% (17/21) 19.1% (4/21) 0.01

How can microarray inform prognosis? AJOG 2017




TANI -wri

MRI

* cerik tanimlamak icin mikemmel

e Karaciger varhigini kesin teshis
eder
*  Yiksek sinyal TIWI, dislik sinyal T2WI
e Bagirsaklar degisken sinyal
intensiteli, kivrimli tubuler yapida
gorunur
— Sivi dolgulu ince bagirsak
* Dusuk sinyal TIWI, yiksek sinyal T2WI

— Mekonyum
Yiksek sinyal TIWI, diisiik sinyal T2WI

* Volumetrik akciger olcimleri
yapabilir
BT

*  MRI mimkin olmadiginda
alternatif olabilir.

*Graham G. Antenatal diagnosis of congenital diaphragmatic hernia. 2005



PROGNOSTIK FAKTORLER

1. Eslik eden anomaliler
— Yapisal
— Kromozomal
— Mixed
2. Pulmoner hipoplazinin derecesi

— Defekt buyudikce pulmoner hipoplazi ihtimali artar.

— Defektin blayukligiuni prenatal olarak 6lcmek mimkin degildir.
Karaciger herniasyonu ve akciger alani indirekt gosterge olarak

kullanihr.

*Mullassery 2010, Worley 2009, Hubbard 1999, Hubbard 1997, Bebbington 2014



PROGNOSTIK FAKTORLER

e Akciger alani bas cevresi

oranl (Lung-to-head-ratio LHR)
— <1 kotu, >1.4 iyi

— LHR ve sagkalim arasinda belirgin
bir korelasyon olmasina ragmen
alt sinini giderek diismektedir,
eskiye nazaran daha az
prediktiftir.

— Morbidite icin daha
indikatiftir.

+Laudy JA, Congenital diaphragmatic hernia: an evaluation of the prognostic value of the lung-to-head ratio and other prenatal parameters. Prenat Diagn 2003
«Jani JC, Fetal lung-to-head ratio in the prediction of survival in severe left-sided diaphragmatic hernia treated by fetal endoscopic tracheal occlusion (FETO). 2006
*Yang SH, Reliability of the lung-to-head ratio as a predictor of outcome in fetuses with isolated left congenital diaphragmatic hernia at gestation outside 24-26 weeks. 2007



PROGNOSTIK FAKTORLER

* Olctilen / Beklenen LHR
(O/E)

— Karaciger hernisi olmayan
olgularda LHR'den cok daha
kullanish

— Siniflama

* <%15: Asirl

« %15 - %25: Siddetli
* %26 - %35: lhml

* %36 - %45: Hafif

http://www.perinatology.com/calculators/LHR.htm

*Deprest J, Prenatal management of the fetus with isolated congenital diaphragmatic hernia in the era of the TOTAL trial. 2014
«Jani J, Observed to expected lung area to head circumference ratio in the prediction of survival in fetuses with isolated diaphragmatic hernia. 2007
«Jani JC, Prenatal prediction of neonatal morbidity in survivors with congenital diaphragmatic hernia: a multicenter study. 2009


http://www.perinatology.com/calculators/LHR.htm

PROGNOSTIK FAKTORLER

* Herniasyon tarafi ?
— Sagda survival daha koti (%75%e karsilik %50)
— Sagda ECMO ihtiyaci daha fazla (%15’e karsilik %40)
— Sagda diafragmatik patch ihtiyaci daha fazla (%41’e karsilik %76)

lChorocierisﬁcs [Righi-sided CDH |Leff-sided CDH lp-volue
ILHR [range) [0.87 {0.5-3.0) [0.99 {0.3-3.0) [0.046
ILiver herniation I?O.é% [69.4% |0.026
ISfomoch herniction [12.5% [69.4% l<0.001
[EMQQ; [31 3% |28.7% [0.7 (34
[Ascifes [ 18.8% [ 1.9% I0.00I
|Pleurcleffusion |15.6% |1.9% 0.004
|m&&ﬁ£ | 15.6% | 1.9% |0.002
|Any other anomaly |18.8% |26.8% 0.343
IIUFD [3.2% |2.6% |0.999
lGAoi birth (weeks(ronge)) ‘38.1 (29-40) [38 (30-41) |0.786
lBiﬁhweihf [groms) [3200 (1300-4000) [wl2[|356-4735) |0.633
Qe —
*DeKoninck P, Right-sided congenital diaphragmatic hernia in a decade of fetal surgery. 2015 N:191, California 2008-2016

*Hedrick HL, Right congenital diaphragmatic hernia: Prenatal assessment and outcome. 2004
*Fisher JC, Redefining outcomes in right congenital diaphragmatic hernia. 2008
*Sperling JD,Prenatal diagnosis of congenital diaphragmatic hernia: does laterality predict adverse perinatal outcomes? AJOG 2017



PROGNOSTIK FAKTORLER

e Karaciger herniasyonu

— Postnatal sagkalima iliskin en guvenilir prediktor.
— Sagkalim %74’°e karsilik %45
— Dogru taniicin en guclu arag Ultrafast fetal MR

*Mullassery D, Value of liver herniation in prediction of outcome in fetal congenital diaphragmatic hernia: a systematic review and meta-analysis. 2010

*Worley KC, Fetal magnetic resonance imaging in isolated diaphragmatic hernia: volume of herniated liver and neonatal outcome. 2009

*Hubbard AM, Prenatal MRI evaluation of congenital diaphragmatic hernia. 1999

*Hubbard AM, Left-sided congenital diaphragmatic hernia: value of prenatal MR imaging in preparation for fetal surgery. 1997

*Bebbington M, Comparison of ultrasound and magnetic resonance imaging parameters in predicting survival in isolated left-sided congenital diaphragmatic hernia. 2014



PROGNOSTIK FAKTORLER

Ultrason Diger
e Akciger Alani Bas Cevresi Orani * Tanida erken gebelik yasi
_~ Lung-to-head Ratio (LHR) » Siddetli mediastinal kayma
e Olgilen / Beklenen LHR « Polihidramnios
B (o_/e TFLV) . e Kuguk akciger-toraks transvers alan
e Karaciger herniasyonu orani
~ (Up/Down) * Sol ventrikiil / sag ventrikiil indeksi
MRI * Sol kalp hipoplazisi
* Total Fetal Akciger Hacmi (TFLV) e Mide varhg
— Total Fetal Lung Volume .
 Olgulen / Beklenen TFLV .
— (o/eTFLV)
e Tahmini Akciger hacim orani
— Percentage of predicted lung volume
(PPLV)
e Karaciger herniasyonu
— Liver intra-thoracic ratio (LITR) *O'Rourke PP. Congenital diaphragmatic hernia: are there reliable clinical predictors? 1993
_ Percentage liver herniation (%H L) *Datin-Dorriere V, Prenatal prognosis in isolated congenital diaphragmatic hernia. 2008

*Vogel M, Significance and outcome of left heart hypoplasia in fetal congenital
diaphragmatic hernia. 2010



PROGNOSTIK FAKTORLER

Contents lists available at ScienceDirect

Journal of Pediatric Surgery |

" O/ELHR

iAntenatal predictors of outcome in prenatally diagnosed congenital G O/E LHR thresholds and survival.

journal homepage: www.elsevier.com/locate/jpedsurg

'diaphragmatic hernia (CDH)

' O/E LHR Survival Survival Survival

\Titilayo Oluyomi-Obi **, Verena Kuret ?, Pramod Puligandla ®, Abhay Lodha ¢, Helen Lee-Robertson 4} <25% 25-35% ~35%
1Kovid Lee * David Somerset %, Joann Johnson ?, Greg Ryan © '
:: Stm:an nme.emEﬂ Fetal Medicine, pr?mnmmfﬂbsit’Mrs and Gynlefmragy, LMNM|:ynga!gar)< Calgary, Alberta, Canada . : Alfa]—ﬂj 20 1 1 [carladﬂ } 24% 50% >68%
el e | Kehl 2014 (Germany) 125% 47% 88%

Health Sciences Library, University of Calgary, Calgary, Al , Canada H 1
:E Fetal Medicine Unit, N‘;Jguntsimftiin{pi!ﬁ L?r:‘iverlfiqr);ﬂ'ommo‘ Toronto, Ontario, Canada : Jan‘l 2007 [E‘UI'FI pE] [left CDH WItho ut 30% 65% >75%
————— liver herniation)
T T T T T T T T T T T T T ST L L T T T T T TS T T, T Ty T T T T T T T T T T TR T T T T [] - - -
i In summary, the US derived o/e LHR (by the trace method) and the Jani 2007 (Europe) (left CDH with liver 15% 55% >65%
| s herniation)
i MRI-based o/e TFLV performed better than the other parameters in Madendi 2013 (USA) 0% 559 78.1%

i predicting survival of fetuses diagnosed with CDH. Thresholds of <1.0 i

rfor LHR, and <25% for both o/e LHR and o/e TFLV were more specific |

\for neonatal mortality. Most studies also found that intrathoracic liver!

+herniation was associated with increased mortality. Since the accuracy i /
1of LHR may be dependent on gestational age, o/e LHR (by the trace O E T F LV
'method) should be used whenever possible. When skill and resources | O/E TFLV thresholds and survival.

rare available, MRI assessment of o/e TFLV and liver herniation may im-!

i prove specificity of the prognostication process. E O/ETFLV Survival <25%  Survival 25-35%  Survival >35%
“““““““““““““““““““““““““““““““““““““ Alfaraj 2011 (Canada) 0 25% >75%
Victoria 2012 (CHOP) 13% 69% 83%
Jani 2008 (Europe) 25% 58.6% 80.5%
Peak 2001 (San Francisco) 0 25% 88.9%

*T. Oluyomi-Obi et al. Antenatal predictors of outcome in prenatally diagnosed congenital diaphragmatic hernia (CDH) Systematic review and meta-analysis 2017



YONETIM PLANI

KOTU PROGNOZ (Sagkalim Orani)
Izole
Orta (%50)

Hafif (%70)

TAKIP

PROGNOSTIK
WORK-UP

©00

COK KOTU PROGNO?Z (Sagkalim Orani)
Izole

Siddetli (%10) - FETO - %50
Yapisal anomali

Normal karyotip (%10)

Anormal karyotip (%1)

TERMINASYON 36




FETAL TEDAVI

* Acik cerrahi
— Diyafragma defektinin yamayla kapatilmasi
— Karaciger hernisi olmayan fetislerde bile sagkalim dustk
— Terkedilmis durumda

* Endoskopik Cerrahi (Fetal Endoskopic Tracheal Occlusion - FETO)

— Deneysel girisim olarak kabul edilir
— Mantik

* Fetal akciger sivisinin dinamikleri kullanilarak
* Pulmoner hipoplaziyi 6nlemek veya tersine ¢cevirmek
* Yenidoganin sagkalim icin yeterli akciger blylimesi saglamak

Flake AW. Fetal surgery for congenital diaphragmatic hernia. Semin Pediatr Surg 1996

*Doyle NM, The CDH Study Group and advances in the clinical care of the patient with congenital diaphragmatic hernia. 2004
*Harrison MR, The CDH two-step: a dance of necessity. 1993

Harrison MR, Correction of congenital diaphragmatic hernia in utero VII: a prospective trial. 1997



FETAL TEDAVI
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Fig. 1. Algorithm for left-sided congenital diaphragmatic hernia (CDH). Correlation of
O/E LHR and survival rates for fetuses with and without liver herniation, based on data
from the antenatal CDH registry. As a reference, survival rates in an independent series
from Toronto, where liver position was not specified, are: 21% (O/E LHR: <25%), 50% (Of
E LHR: 25-35%) and 70% (O/E LHR 35—45%) [31]. (Reprinted, with permission, from
Deprest JA, et al. Semin Fetal Neonatal Med 2009;14:8—13; and from the publisher.)
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Fig. 2. Current algorithm for prenatal prediction of outcome in right-sided CDH.

Fig. 5. Balloon removal: (A) ultrasound guided puncture of the balloon; (B) fetoscopic balloon retrieval and (C) schematic drawing of a retrieval on placental circulation (reproduced (Reprinted with perm15§1on from Dekoninck P, et al. Eur ] Obstet Gynecol Reprod Biol
with permission of the UZ Leuven, Belgium). Videos available as additional files. 2014;178:157-62. © Wlley.)

*Deprest J, Prenatal management of the fetus with isolated congenital diaphragmatic hernia in the era of the TOTAL trial. 2014



FETAL TAKIP

e Fetal takip

— lyi tasarlanmis calismalara dayali elde veri yok
— Ultrason (2-3 haftalik aralarla)
* IUGR, oligohidramnios, efflizyon, ascit, mide dilatasyonu

— Antenatal glukokortikoid <34. hafta

* Gaz degisimini, ventilasyon verimliligini ve akciger morfolojisini gelistirir ve
pulmoner arteriollerin medial hipertrofisinde azalma saglar

— NST / BPS (33-34. haftadan sonra haftada iki kez)

*Davey MG, Pulmonary arteriole muscularization in lambs with diaphragmatic hernia after combined tracheal occlusion/glucocorticoid therapy. 2007
*Davey MG, Prenatal glucocorticoids and exogenous surfactant therapy improve respiratory function in lambs with severe diaphragmatic hernia following fetal tracheal occlusion. Pediatr Res 2006
*Davey MG, Prenatal glucocorticoids improve lung morphology and partially restores surfactant mRNA expression in lambs with diaphragmatic hernia undergoing fetal tracheal occlusion. 2006



 Dogum sekli

— ECMO imkani olan tersiyer merkezde..

— 3906 bebegin CDH Calisma Grubu veri tabanindaki verileri (Burgos et al)
* Dort grup: vaginal spontan, vaginal induklenmis, elektif sezaryen, ve acil sezaryen
* Bakilan giktilar:

— ECMO gereksinimi, hastanede kalis stiresi veya entlibasyon siiresi, 30 glinde 02 gereksinimi veya genel
sagkalim

* Benzer gebelik haftalarinda gruplar arasinda fark yok
* Gebelik haftasi azaldik¢a sonuglar kétilesiyor.

Logan JW, Congenital diaphragmatic hernia: a systematic review and summary of best-evidence practice strategies. 2007
Frenckner BP, Prenatal diagnosis of congenital diaphragmatic hernia: how should the babies be delivered? 2007
*Burgos CM, Prenatally diagnosed congenital diaphragmatic hernia: optimal mode of delivery? 2017



e Optimal dogum zamani

— Tartismal..

— 2009, retrospektif calisma: 628 term izole CDH
» 37 - 38 haftalarda sagkalim daha fazla (%73’e karsilik %67)

e ECMO gereksinimi benzer oranda
— Erken term planl sezaryenlilerde daha az ECMO (%36’ya karsilik %22)

* Erken ve gec¢ term gruplar karsilastirilabilir degil!

— Early grubun prognostik gostergeleri daha iyi
— Dogum sekli olgularin yarisinda belli degil

— 2016, tek merkez calismasi: ardisik 135 term CDH
* Bilissel, dil, motor gelisim incelemesi
* 39 haftadan 6nce doganlar en az bir ¢ikti icin ortalamanin daha fazla altinda

*Stevens TP, Timing of delivery and survival rates for infants with prenatal diagnoses of congenital diaphragmatic hernia. 2009
*Danzer E, Younger gestational age is associated with increased risk of adverse neurodevelopmental outcome during infancy in congenital diaphragmatic hernia. 2016



OZET

e CDH nadir gorular. Olgularin %50’si prenatal
saptanabilir.

e Temel tani araci ultrasondur.

e Ultrason-MRI-Genetik calisma ile prognostik
gostergelerin tespiti gerekir.

o Kotu prognozlulara terminasyon onerilir.

e Diger olgularda tersiyer merkezde izlem ve
termde dogum yaptirilir. Sezaryen gerekmez.

* Neonatal donemde 6nce medikal
stabilizasyon, sonra onarim cerrahisi yapilir.

* Mortalite ve morbiditesi cok yuksektir.

e Postnatal takip ve tedaviler icin multidipliner
bakima ihtiyac vardir.
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