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Congenital diaphragmatic hernia in the 
newborn: postoperative CPAP treatment

By
T. L. V e r e b é l y , E. J. K o n t o r , B . B ü k y  

Second D epartm en t of Paediatrics, Semmelweis U niversity  Medical School, B u d ap est

(Received April 17, 1980)

Newborn patien ts operated  upon for diaphragm atic h ern ia  were 
subjected  postoperatively to  CPAP breath ing . Of a to ta l o f 28 cases 8 
pa tien ts  were lost. The relatively low m o rta lity  ra te  seems to  ju stify  th e  
use of a complex therapy  based on postoperative CPAP breath ing .

The treatment of congenital dia
phragmatic hernia causing respiratory 
distress soon after delivery is not solved 
satisfactorily. The respiratory dif
ficulty persists after the surgical repair 
and is the cause of the high mortality 
rate reaching about 60% [1, 2, 3, 5]. 
Losses in later infancy and childhood 
are estimated not to exceed 2% [12]. 
In the last decade the high mortality 
rate has significantly diminished due 
to the cooperation of paediatricians, 
surgeons and anaesthesists in peri
natal intensive care units.

The incidence of the malformation 
is between 1 : 2000 and 1 : 4000 live 
births [5, 12, 13].

Clinical picture. Diagnosis

Cyanosis and dyspnoea appearing 
after delivery and quickly increasing 
in intensity are the leading symptoms. 
The apex beat of the heart is displaced 
to the opposite side. The scaphoid ab
domen and the difference in the aus
cultatory findings on the two sides of

the chest underline the suspicion of 
diaphragmatic hernia. A single X-ray 
picture in the AP position decides the 
correct diagnosis, in exceptional cases 
a contrast enema is needed. With a 
definite diagnosis, intratracheal intu
bation is a life-saving first aid. Artifi
cial respiration by mask should be 
discouraged being an erroneous inter
vention.

Description of the material

Between October, 1973, and Sep
tember, 1980, we have observed 28 
cases of congenital diaphragmatic her
nia. Data concerning sex, diagnosis, 
surgery, respiratory treatment, com
plications and results are summarized 
in Table I.

In 20 cases the defect was of the 
Bochdalek type, and in 2 cases of the 
Morgagni type on the right side. In 6 
cases the defect showed a total absence 
of diaphragmatic muscle.

For anaesthesia, ketamine-N20  0 2 
combination was applied. The type of
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T a b l e  I

No Initials and sex Diagnosis Surgery Respiratory therapy Complications Follow up

1 P A. s Left, Bochdalek type Abdominal approach 
Direct reconstruction

CPAP 48h — F ull recovery

2 R*B. $ Left, Bochdalek type 
Pulmonary hypoplasia

Abdominal approach 
Reconstruction with 
Dacron patch

PEEP 72h 
CPAP 140h(!)

PTX on right side Full recovery

3 K.A. 3 Right, Morgagni type Thoracic approach 
Direct reconstruction

CPAP 24h — Full recovery

4 P .J. <? Aplasia of the left 
Pulmonary hypoplasia

Abdominal approach 
Abdominal muscle flap

PEEP 160h 
%

PTX on both sides Died

5 S.Sz.Ç Right, Morgagni type 
Pulmonary hypoplasia

Thoracic approach 
Direct reconstruction

CPAP 60h — Full recovery

6 V .E .? Left, Bochdalek type 
Pulmonary hypoplasia 
Malrotation

Abdominal approach; 
Direct reconstruction

CPAP 10h Intracranial
haemorrhage

Died

7 K.Zs. <J Left, Bochdalek type Abdominal approach 
Direct reconstruction

CPAP 24h — Full recovery

8 H .I .J Left, Bochdalek type Abdominal approach 
Direct reconstruction

CPAP 48h — F ull recovery

9 K.P.<J Left, Bochdalek type 
Large defect. Pulmonary 

hypoplasia

Abdominal approach 
Reconstruction with 
Dacron patch. Skin suture only

CPAP 8h Atelectasis Died

10 Gy.Á. 3 Left, Bochdalek type 
Large defect. Pulmonary 
hypoplasia

Abdominal approach 
Reconstruction with 
Dacron patch

CPAP 96 h Full recovery

11 S .T .3 Right, Bochdalek type Thoracic approach 
Direct reconstruction

CPAP 48h Intestinal 
obstruction 
at 9 mo

Full recovery

12 F.K.O Left, Bochdalek type Abdominal approach 
Direct reconstruction

CPAP 24h F ull recovery

13 M.A. S Left, Bochdalek type Abdominal approach 
Direct reconstruction

PEEP lh Intracranial
haemorrhage

Died
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14 B.T. 3 Aplasia of left diaphragm. 
Heart defect. Pulmonary 

hypoplasia

Abdominal approach. 
Reconstruction with 
Dacron patch

CPAP 72h Full recovery

15 H.Z.Ç Left, Bochdalek type Abdominal approach 
Direct reconstruction

PEEP 44h PTX on right side. 
Pulmonary and 
intracranial 
haemorrhage

Died

16 T.R. Aplasia of left diaphrag. 
Pulmonary hypoplasia 
Duplicated renal pelvis

Abdominal approach 
Reconstruction with 
Dacron patch

PEEP 48h 
CPAP 72h

Pneumonia on 
right side

Full recovery

17 Á.Zs. ? Left, Bochdalek type 
Pulmonary hypoplasia

Abdominal approach 
Direct reconstruction

CPAP 24h — Full recovery

18 G.Zs. $ Aplasia of left diaphragm. 
Pulmonary hypoplasia

Abdominal approach 
Reconstruction with 
Dacron patch

PEEP 13h Atelectasis
Intracranial

haemorrhage

Died

19 Zs.D. Left, Bochdalek type 
Pulmonary hypoplasia

Abdominal approach 
Direct reconstruction

CPAP 48h Full recovery

20 M.Zs. <J Left, Bochdalek type Abdominal approach 
Direct reconstruction

CPAP 96h Full recovery

21 W.Á. <? Left, Bochdalek type 
Artificial stomach 

perforation

Abdominal approach 
Direct reconstruction. 
Stomach suture

CPAP 72h

~

Full recovery

22 Sz.E. $ Aplasia of left diaphragm. 
Pulmonary hypoplasia

Abdominal approach 
Reconstruction with 
Dacron patch

PEEP 7h Atelectasis
Intracranial
haemorrhage

Died

23 M.K. S Left, Bochdalek type Abdominal approach 
Direct reconstruction

CPAP 12h Pneumonia on 
left side

Full recovery

24 L.E.Ç Aplasia of left diaphragm. 
Pulmonary hypoplasia

Abdominal approach 
Reconstruction with 
Dacron patch

CPAP 18h Atelectasis Died

25 P.Sz.Ç Left, Bochdalek type Abdominal approach 
Direct reconstruction

CPAP 12h — Full recovery

26 E.T. (J Left, Bochdalek type 
Pulmonary hypoplasia

Abdominal approach 
Direct reconstruction

CPAP 48h Chylothorax Full recovery

27 Sz.A. Right, Bochdalek type 
Pulmonary hypoplasia

Thoracic approach 
Direct reconstruction

CPAP 72h PTX on right side Full recovery

28 O.T.(J Left, Bochdalek type 
Pulmonary hypoplasia

Abdominal approach 
Direct reconstruction

CPAP 92h — Full recovery
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approach was laparotomy in the left, 
thoracotomy in the right sided cases, 
according to the known possibilities of 
malrotation and other malformations 
accompanying left-sided hernias.

In the majority of cases, reconstruc
tion of the diaphragm could be done 
by direct suture using 3/0 atraumatic 
silk. In 9 patients the defect was too 
large for direct suture; of these, in 8 
cases a Dacron graft was applied and 
in one case of total agenesis, the left 
internal abdominal muscle was used 
as a pedicle flap for closure [6]. In two 
patients the abdominal cavity was too 
small for accomodation of viscera, 
only the skin could be closed. Drai- 
age of the pleural cavity for contin
uous suction at —3—4 cm water was 
done in every case.

All patients needed postoperative 
respiratory treatment. The CPAP 
(continuous positive airway pressure) 
technique was used [3, 9, 10, 11]; this 
ensured a gentle expansion of the lung 
and gas transport through the dimin
ished alveolar surface [4, 7, 8]. 
The airway pressure never exceeded 
+  2 -)-4 cm water. Some of the pa
tients without spontaneous breathing 
needed artificial ventilation with posi
tive end expiratory pressure (PEEP).

Cannulation of the external jugular 
vein was used for parenteral nutrition 
jntil the appearance of bowel motility. 
Subsequent gastric tube feeding was 
possible also in intubated patients.

Systematic follow-up of blood gases 
and continuous X-ray control was 
used for the control of alveolar gas 
transport and expansion of the lung. 
These procedures allowed to detect

complications and establish the correct 
therapy.

During CPAP treatment, pneumo
thorax occurred in 4 cases. Cerebral 
haemorrhage was observed in 3 pa
tients. In another patient the atelec
tatic lung was resistant to treatment.

Of the total of 28 cases 8 patients 
were lost, due to the complications 
described in Table I.

The small number of cases does not 
allow definite conclusions. The rel
atively low mortality rate seems, 
however, to justify the use of a com
plex therapy based on early diagnosis, 
on adequate respiration before opera
tion, a well-chosen type of operative 
technique and postoperative respira
tory treatment mostly by the CPAP 
technique.

R e f e r e n c e s

1 . A b e i m a n , S., B e n s o n , C. D .: Boch
dalek  hernias in  infants: F ac to rs deter
m ining m orta lity . J .  pediat. Surg. 11, 
4 (1976).

2. A y a i.o n , A ., Ab n e r , H ., B e r l a t z k y , 
Y ., Sc h il l e r , M.: E ven tera tion  of the 
d iaphragm  in infancy. Z. K inderchir. 
27, 3 (1979).

3. BtTYUKPAMURÉN, N ., H ic sa m e z , A.: 
The effect of CPAP upon pulm onary  
reserve and cardiac ou tpu t under in 
creased abdom inal pressure. J .  pediat. 
Surg. 12, 1 (1977).

4. Co l l in s , D. L., P o w er a n c e , J .  J .,  
T r a v is , K . W ., T u r n e r , S. W ., P a p - 
p e l b a u m , S. J .:  A new approach  to  
congenital posterolateral d iaphragm atic  
hern ia . J .  pediat. Surg. 12, 2 (1977).

5. D ib b in s , A . W ., W ie n e r , E . S.: M or
ta lity  from  neonatal d iaphragm atic 
hern ia . J .  pediat. Surg. 9, 5 (1974).

6. G e is l e r , F ., G o t l ie b , A., F r ie d , D.: 
Agenesis of the  righ t diaphragm  repaired  
w ithM arlex . J .  pediat. Surg. 12,4 (1977).

7. G e r m a n , J .  C., B a r lett  R . H ., Gaz- 
za n ig a , A. B., H i; XT ABLE, R . F .,

Acta Paediatrica Academiae Scientiarum Hungaricae 22, 1981



T. L . Verebély et al. : Diaphragmatic hernia 135

A m l i e , R ., S p e r l i n g , D. R .: Pulm o
n a ry  a rte ry  pressure m onitoring in 
persis ten t fetal circulation. J .  pediat. 
Surg. 12, 6 (1977).

8 .  G e r m a n , J . C., G a z z a n i g a , A .  B . ,  
A m l i e , R ., H u x t a b l e , R . F ., B a r l e t t , 
R . H .: M anagem ent of pu lm onary  in 
sufficiency in  d iaphragm atic hern ia 
using extracorporeal circulation  w ith 
a  m em brane oxygenator. J .  ped iat. 
Surg. 12, 6 (1977).

9. G r e g o r y , A. G .,  K i t t e r m a n , A. J . ,  
P h i b b e , R . H .: T reatm en t of th e  idio
pa th ic  resp ira tory  distress syndrom e 
w ith  continuous positive airw ay pres
sure. New Engl. J .  Med. 284, 1333 
(1971).

10. H a l l e r , A. J . ,  S i g n e r , R . D ., G o l l a - 
d a y , E . S., I r o n , A .  E ., H a r r i n g t o n ,

T . L. V e r e b é l y , M . D.
Tűzoltó u. 7
1094 Budapest, Hungary

D. P ., S h e r m e t a , D. W .: Pulm onary 
and ducta l hem odynam ics in  s tud ies of 
sim ulated d iaphragm atic  hern ia  of 
fetal and new born lambs. J .  ped ia t. 
Surg. 11, 6 (1976).

11. H a l l e r , A . J . ,  W h it e , J .  J . ,  M o y n i- 
h a n , P . C., Ga l v is , A . G .: Use of posi
tive airw ay pressure breath ing  in  the  
im proved m anagem ent of neonata l 
emergencies. J .  P ed ia t. Surg. 8, 5 
(1973).

12. L a u t e r b a o h , H . H ., T ö l l n e r , U., 
H e i n r i c h , R .: Die kongenitale p leuro
peritoneale Zwerchfellücke beim  heran- 
wachsenden K ind. Z. K inderchir. 27, 
4 (1979).

13. R i c k h a m , P . P ., L i s t e r , J . ,  I r v i n g , 
I. M.: N eonatal Surgery. 2nd ed. B u t
terw orths, London 1978. p. 163.

Acta Paediatrica Academiae Scientiarum Hungaricae 22, 1981


	1-2. szám
	Verebeély, T. L.-Kontor, E. J.-Büky, B.: Congenital diaphragmatic hernia in the newborn: post-operative CPAP treatment

	Oldalszámok������������������
	131����������
	132����������
	133����������
	134����������
	135����������


