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CONGENITAL 
DIAPHR AGMATIC 
HERNIA PROGR AM

C o n g e n i t a l  d i a p h r a g m a t i c  h e r n i a 
(C D H )  i s  a  c o n g e n i t a l  a n o m a l y 

char ac ter ized by f a i lure  of  format ion of 
par t  or  a l l  o f  the d iaphr agm.  T his  a l lows 
ab domina l  v i s cer a  to  hern iate  into  the 
th o r a x ,  c au s i n g  p u lm o nar y  hy p o p l as ia 
an d p u lm o nar y  hy p er tens i o n .  T h ere  i s 
a  w i d e  s p e c t r u m o f  d i s ea s e  s e v e r i t y ; 
in  the mos t  severe c ases  the mor t a l i t y 
r ate  i s  as  h i gh  as  8 0 % .  In  that  c o h o r t , 
e x t r a c o r p o r e a l  l i f e  s u p p o r t  (EC L S)  i s 
c o m m o n l y  e m p l o y e d  a s  a  b r i d g e  t o 
s t ab i l i ze  p u l m o nar y  hy p e r te n s i o n  an d 
a l l o w f o r  l u n g  d e v e l o p m e n t .  O p t i m a l 
ou tc o mes fo r  thes e  bab ies  ne ces s i t ate 
a  dedic ated mul t id isc ip l inar y  c are team, 
c l in ic a l  exp er t i se,  long term fo l low up, 
and inst i tut ional  exper ience.  Inst i tut ions 
ar e  c o ns i d er e d h i gh  vo lum e c enter s  i f 
they treat  over 10 CDH pat ient s  per year. 
At  S eat t le  Chi ldren ’s  Hosp i t a l  (S CH),  we 
t r ea t  a n  av e r a ge  o f  2 5  n e w  p a t i e n t s 
per  year  wi th  th is  condi t ion,  beg inning 
i n  t h e  p r e n a t a l  p e r i o d  a n d  e x te n d i n g 
t h r o u g h o u t  c h i l d h o o d .  T h e  a v e r a g e 
len g th  of  s t ay  and res ource  u t i l i zat ion 
for  these pat ient s  i s  h igh;  they are some 
of  th e  s i c kes t  p at i ent s  in  th e  h osp i t a l 
and benef i t  f rom s tandardizat ion of  care 

whenever  p os s ib le.  To that  end,  D r.  Dan 
L e d b e t te r  ( l a te  Pr o f e s s o r  o f  S u r ge r y) 
d eve l o p e d a  c l i n i c a l  gu i d e l i n e  s eve r a l 
year s  a go,  whic h f ac i l i t ated cons i s tent 
v e n t i l a t o r  m a n a g e m e n t  f o r  t h e s e 
c o m p l e x  b a b i e s ,  a n d  d e f i n e d  c r i t e r i a 
for  ECL S .

I n  201 9,  we  we r e  a b l e  t o  b u i l d  u p o n 
D r.  L e d b e t te r ’s  f o u n d a t i o n  t o  s t a r t  a 
c o m p r e h e n s i ve,  mu l t i d i s c i p l i na r y  C D H 
p r o g r a m ,  l e d  b y  D r.  R e b e c c a  S t a r k , 
A s s i s t ant  Profes s o r  o f  Sur ger y  an d D r. 
Bob Digeronimo,  Professor  of  Pediatr ic s , 
D iv is ion of  Neonatolog y,  wi th the goal  of 
improv ing outcomes for  these pat ient s 
an d the i r  f ami l i es .  O ur  p r o gr am sp ans 
a l l  p h a s e s  o f  p e d i a t r i c  c a r e  f r o m t h e 
prenat a l  p er io d throu gh b i r th ,  throu gh 
the neonat a l  intens ive c are uni t  (NICU) 
an d  r e main d e r  o f  th e  in i t ia l  inp at i e nt 
h o s p i t a l i z a t i o n ,  a n d  i n  o u r  l o n g - t e r m 
C D H c l i n i c ,  w h i c h  e x t e n d s  o u t p a t i e n t 
fo l l ow up  thr o u gh te e na ge  year s .  O ur 
mult id isc ip l inar y team is  comprehensive, 
a n d  i n c l u d e s  p e d i a t r i c  g e n e r a l  a n d 
t h o r a c i c  s u r g e r y ,  n e o n a t o l o g y , 
c a r d i o l o g y,  p u l m o n o l o g y,  n u t r i t i o n , 
m a t e r n a l  f e t a l  m e d i c i n e,  a n e s t h e s i a , 
s o c i a l  w o r k ,  g e n e t i c  c o u n s e l i n g , 

r e s p i r a t o r y  t h e r a p y,  a n d  n u r s i n g . 
We  h a v e  b e e n  a b l e  t o  s i g n i f i c a n t l y 
improve our  outcomes by implement ing 
i n n o v a t i v e  t r ea t m e n t  m o d a l i t i e s ,  a n d 
t h r o u g h  c o n s i s t e n t  m u l t i d i s c i p l i n a r y 
co l lab or at ion and cont inui t y  of  c are.

G i v e n  t h e  v a s t  m a j o r i t y  o f  C D H s 
a r e  d e t e c t e d  o n  s c r e e n i n g  p r e n a t a l 
u l t r as ound,  we b egan by  s t andard iz ing 
ima g in g  fo r  fe tus es  wi th  th i s  ano mal y, 
inc luding per forming feta l  MRI  at  20 and 
32  we ek s  ges t at i o n  (F i gure  1) .  We c an 
then use the lung vo lume measurement s 
on MRI  to  predic t  d isease sever i t y,  need 
for  ECL S ,  and sur v iva l ,  and to  opt imal ly 
p lan the t iming of  de l i ver y  and ur genc y 
of  t r ansp or t  f rom the de l i ver y  hosp i t a l 
to  S CH.  Moms whose fetuses  have CDH 
rece ive comprehens ive counse l ing f rom 
our  mul t id i sc ip l inar y  team at  our  Fet a l 
C ar e  an d Tr eatm e nt  C e nte r,  su c h  that 
they c an be as  prepared as  p os s ib le  for 
th e i r  b aby ’s  c l in i c a l  n e e d s .  O n ar r i v a l 
t o  S C H ,  t h e y  a r e  i m m e d i a t e l y  c a r e d 
f o r  b y  o u r  s u b s p e c i a l t y  C D H t ea m o f 
neonato lo g is t s  and p ediatr i c  sur geons , 
i n c l u d i n g  e a r l y  i n s t i t u t i o n  o f  E C L S 
su p p o r t  w i t h i n  m i n u te s  o f  a r r i v a l  f o r 
the mos t  severe babies  (F igure 2) ,  who 
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t h e n  u n d e r go  r e p a i r  o f  t h e i r  d i a p h r a g ma t i c  d e f e c t  w i t h i n 
the f i r s t  24 hour s  on ex tr acorp orea l  membr ane ox ygenat ion 
(ECMO).  Fur ther,  we have developed novel  protocols  for  use of 
b iva l rudin in  newborns on ECMO, ear ly  in i t iat ion of  pulmonar y 
hyp er tens ion t reatment  under  the gu idance of  D r.  D e lph ine 
Yung ,  A s so c iate  Profes sor  of  Pediatr i c s ,  D iv i s ion of  Pediatr i c 
C ar d i o l o g y,  an d have a c h i eve d l o n ger,  s a fer  EC L S  r uns  as  a 
resu l t  of  our  s t andardized pathways .

O n c e  p a t i e n t s  a r e  o u t  o f  t h e  N I C U a n d  o n  t h e  w a r d  t h e y 
under go intens ive feeding ther apy and ox ygen weaning based 
on s t andardized pathways developed by our  mul t id i sc ip l inar y 
team.  A l l  p at i ent s  w i th  C D H ar e  fo l l owe d in  o ur  l o n g- ter m 
m u l t i d i s c i p l i n a r y  c l i n i c  w h i c h  i s  r u n  b y  D r.  S t a r k ,  D r.  B r e 
K i n g h o r n ,  A s s i s t a n t  P r o f e s s o r  o f  P e d i a t r i c s ,  D i v i s i o n  o f 
Ped iatr i c  Pu lmo no l o g y,  and C ar r ie  Fos ter,  A RNP,  C o n geni t a l 
D iaphr agmat ic  Hernia Program, SCH.

Al l  babies are enrol led in a national  registr y,  the CDH Study 
Group (CDHSG), which includes over 80 institutions and al lows 
for meaningful research evaluating ways to improve outcomes 
for these babies.  Current experience tel ls us i f  these patients 
sur vive the neonatal period outcomes are excellent in terms of 
quality of l i fe and overall morbidity is low. Overall survival is 70% 
nationally and 85% at SCH, and sur vival in the mild to moderate 
cohor t is nearly 100%. The vast majority of deaths occur in the 
severe group of patients and specif ical ly in those requir ing ECL S, 
thus innovations in the care for these babies largely target this 
severe group. For example, recent work demonstrated that fetal 
tracheal occlusion (FETO) signif icantly improves outcomes for 
babies with severe CDH without unacceptable morbidity to mom 
or fetus; we anticipate bringing this technology to our burgeoning 
Fetal  Inter vention Program which is  a joint venture between 
UW Medicine and SCH, also lead by Dr. Stark with Drs. Mar tin 
Walker and Bet tina Paek, Division of Maternal Fetal Medicine. 
Through this  p ioneer ing work and ongoing ref inement s of 
multidisciplinar y care, we anticipate that we wil l  be able to of fer 
ongoing improvements in sur vival  and qual i t y of l i fe to these 
cr it ical ly i l l  newborns and their famil ies.
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