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Abstract
Background: The mortality rate of Congenital Diaphragmatic Hernia (CDH) is still 
high in many centers. Most important factors influencing the outcome are pulmonary 
hypoplasia and associated anomalies. In this study, postnatal factors affecting short 
term outcome of patients with isolated CDH will be studied in an educational 
children hospital. Methods : This is a historical cohort study, on newborns with 
isolated posterolateral congenital diaphragmatic hernia from 2005 to 2015. Relative 
risks of variables for the short term outcome (Discharged alive or expired) were 
calculated. We also analyzed the highest PaO2, which was measured during the 
course of the management in the patients. Location of the liver and stomach were 
detected, too.  Results: Fifty-three patients were studied, including 28(52.8%) male 
and 25(47.2%) female. Mean Gestational Age (GA) was 38 weeks (Range: 33-40) 
and mean body weight was 3001.22 (Range: 1300 – 4200) grams.  Forty-two 
(79.2%) presented with left sided hernia, and 10(18.9%) had right sided defect. 
Thirty-two (60.4 %) patients discharged alive, and 21(39.6%) expired. Mortality rate 
for right sided hernias was 70% (7/10), and for left sided ones was 31% (13/42). Sex, 
weight, GA, stomach and liver herniation had no significant effect on survival. Side 
of involvement, time of presentation (Onset of symptoms), first measured PaO2, and 
first measured PaCO2, had significant influences on survival. Conclusion: 
According to our analysis, side of hernia, time of onset of symptoms, and initial 
PaO2 and PaCO2 are factors predicting survival in children with congenital 
diaphragmatic hernia.  Although, we may predict the early outcome of the patients, 
more studies are needed in this regard.
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INTRODUCTION
The mortality rate of Congenital Diaphragmatic Hernia (CDH) is still high in many 
centers1. Most important factors influencing the outcome are pulmonary hypoplasia 
and associated anomalies. In the absence of associated anomalies, prediction of the 
degree of hypoplasia and the risk factors could be a guide for better management. 
There are a group of studies performed on predicting the mortality rate of the 
disease. Some of these studies are based on evaluating factors during fetal life and 
the others are based on measuring factors immediately after birth. In these patients, 
hypoplasia of the ipsilateral and contralateral lungs results in pulmonary 
hypertension and eventually left ventricle dysfunction. So, the main step in the 
management of these patients is to control pulmonary hypertension. According to the 
studies, multiple factors which have effect on survival are detected such as APGAR 
score, LHR (lung to head ratio), first PH, first PaCO2, liver herniation, lung volume, 
and lung perfusion2-8. Using ECMO (Extracorporeal Membrane Oxygenation), the 
survival of these patients improved very much. High cost and inaccessibility are its 
main problems in developing countries. 
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In this study it is tried to detect some of the postnatal factors 
which affect the short term outcome of patients with isolated 
congenital diaphragmatic hernia in an educational children 
hospital. Finding these factors will help physicians and 
surgeons in better management of these patients to reach a 
better survival rate.

METHODS AND MATERIALS
In this historical cohort study, newborns with the diagnosis of 
isolated posterolateral congenital diaphragmatic hernia 
admitted from 2005 to 2015 were studied. The study has been 
approved by the ethics committee of Tehran University of 
Medical Sciences. 
Exclusion criteria were congenital heart anomalies which were 
detected clinically or by echocardiogram, and any other 
anomalies which could affect the survival. In all of the patients, 
sex, birth weight, Gestational Age (GA), first time of 
presentation, laterality (Side of involvement), first PaO2, first 
PaCO2, pulmonary hypertension, liver and stomach anatomic 
location were also recorded. 
Relative risks of these variables for the short term outcome 
(Discharged alive or expired) were calculated. We also analyzed 
the highest PaO2, which was measured during the course of the 
management of the patients. Location of the liver and stomach 
were detected by ultrasonography, chest X-ray, and during 
operation in those who were operated. Our strategy for surgery 
was delay surgery (After physiologic stabilization of the 
patient). 
Statistical analysis was done using Statistical Package for 
Social Sciences (SPSS) software version 16.

RESULTS 
In this study, a total of 53 patients were studied, including 
28(52.8%) male and 25(47.2%) female. Mean gestational age 
was 38 weeks (Range: 33-40) and mean body weight was 
3001.22 (Range: 1300 – 4200) grams. Forty-two (79.2%) 
patients presented with left sided hernia, 10 (18.9%) with right 
sided defect, and 1(1.9%) with bilateral involvement. Thirty-
seven (69.8%) underwent surgical management and in 16 
(30.2%) surgery could not be accomplished. Thirty-two 
(60.4%) patients discharged alive, and 21 (39.6%) cases 
expired before or after surgical treatment. Mortality for right 
sided hernias was 70% (7/10), and for the left sided ones was 
31% (13/42). 
Sex, weight, GA, stomach and liver herniation had no 
significant effect on survival. Side of involvement, time of 
presentation(onset of symptoms), first PaO2, and first PaCO2, 
had significant influences on survival. Right side involvement 
had more than two times Relative Risk (RR) for mortality 
compared with the left side. Relative Risk (RR) of the first 
PaO2 =< 60 was 3.00 [(CI 95%; 1.307 – 6.886) p=.002]. The 
patients with first PaCO2 =<60 had 2.54 times more chance for 
survival, [(CI 95%; 1.07- 6.16) p= .006]. The patients with the 
onset of clinical presentation less than 6 hours had 10.9 RR for 
mortality in comparison with the patients who had onset after 6 
hours, [(CI 95%; 1.59-74.74) p=.000]. Among the patients who 
expired, 63.2% (12/19) had been experienced the PaO2 more 
than 96mhg during the course of their management.   

DISCUSSION 

In many centers CDH has a high mortality. There are two main 
factors affecting mortality in these patients including associated 
anomalies and degree of lung hypoplasia1. In isolated 
congenital diaphragmatic hernia, it seems that there should be a 
significant association between degree of the lung hypoplasia 
and pulmonary hypertension (Persistent fetal circulation), 
which is the main factor affecting the survival. In recent years, 
some studies have been done to predict the prognosis of these 
patients and to improve the survival. For survival analysis, 
different types of data have been used including anatomic data 
and physiologic data. Anatomic data such as lung volume, 
LHR, liver position, side of involvement and in one study 
sonographic findings showing liver herniation and lung size can 
increase the accuracy of predicting mortality in these patients9. 
Most of these anatomic data are evaluated during fetal life but 
physiologic data are usually evaluated immediately or shortly 
after birth. Timely evaluation of the anatomic data during fetal 
life, could be a guide for termination or preservation the fetus 
or a guide for providing and programming the type of 
management after delivery. 

According to a study by Gien J et al as the pathophysiology of 
pulmonary hypertension changes in the days and weeks after 
birth, its management must be specialized10. The physiologic 
data could only be a guide for type of management and 
consulting the parent about the chance and rate of success. In 
this study all the patients were evaluated after birth by checking 
some of the physiologic and anatomic data.  All the patients 
were managed by conventional ventilation with a mortality rate 
of nearly 40%. First PaO2, first PaCO2, time of presentation and 
side of involvement were the factors which had significant 
relative risk for survival in our cases.

 In another study, the mortality rate had been 50%, they also 
used conventional ventilation11. In another study, they observed 
no significant survival benefit for high-frequency jet 
ventilation, 8.0% (95 confidence interval, -22.0% to 38.1%, P = 
.59)12. In our study we noticed that 63% of the expired patients 
had PaO2 > 90, during the course of their management by 
conventional ventilation. Therefore, it could be an alarm that 
we still need more information about the behavior of the 
hypoplastic lung and the ventilator setting. 

In many centers there are some promises in improvement of 
survival by applying ECMO, but it is associated with some 
complication13. On the other hand, it is not available easily in 
many centers. According to Kalanj J et al, by further increase of 
prenatal diagnosis, planning for delivery, and coordinated 
transfer to tertiary centers, we can prevent the hazardous of 
transferring these fragile patients14. As we mentioned 
previously because of its cost and inaccessibility we may have 
to find some other accessible solutions. 
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CONCLUSION
Congenital diaphragmatic hernia management is challenging. 
Early diagnosis and correction the predicting factors may 
increase the survival. According to our analysis, side of hernia, 
time of onset of symptoms, and initial PaO2 and PaCO2 are 
factors predicting survival in children with congenital 
diaphragmatic hernia.  Although, we may predict the early 
outcome of the patients, more studies are needed in this regard. 

Considering ventilator modalities, concentrating on prenatal 
early diagnosis, equipping the nursing care unit and planning 
for delivery in tertiary center can increase the survival. Further 
investigations about the behavior of the hypoplastic lungs and 
pulmonary hypertension management are required.
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