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ABSTRACT

Successful management of 
Congenital Diaphragmatic Hernia (CDH) in 

an 8-day-old infant with moderate persistent 
pulmonary hypertension, moderate muscular 

Ventricular Septal Defect (VSD), and 
small Patent Ductus Arteriosus (PDA)

Oktavian Prasetia Wardana1, Martono Tri Utomo1*, Risa Etika1, 
Kartika Darma Handayani1, I Gusti Bagus Adria Hariastawa2, Mariza Fitriati3

Background: Congenital diaphragmatic hernia (CDH) is a rare, complex and severe abnormality in an infant. Globally, 
neonatal mortality as a consequence of congenital anomalies is increasing and is therefore outlined as an emerging priority 
to be addressed by the UN Sustainable Development Goals (SDGs) in the post-2015 child health agenda. Although numerous 
cases are discovered prenatally or in the early postnatal period, 5-25% of CDH are detected in delayed onset after birth. The 
aim of this article was to discuss the case of CDH with moderate persistent pulmonary hypertension, moderate muscular 
ventricular septal defect, and small patent ductus arteriosus. 
Case Presentation: A-8 days old, 3,060 g, a full-term male infant was referred to our tertiary hospital with transient 
tachypnea of the newborn and a suspected case of congenital heart disease. The defect was repaired after stabilization of the 
cardiac output and gas exchange. During recovery after surgery, the patient was placed on high-frequency oscillation after 
surgery and was given potent inotropic support. The patient made an uneventful postoperative recovery.
Conclusion: The management of CDH patients should be multidisciplinary. More clinical studies were required to elaborate 
on a suitable management protocol for the CDH.
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INTRODUCTION
Congenital diaphragmatic hernia 
(CDH) is a rare but complex and severe 
abnormality with a prevalence of 2-4 
infants of 10,000 pregnancies.1,2 Globally, 
mortality in children aged under 5 years 
has halved since 1990, mainly because 
of a sharp reduction in deaths from 
communicable diseases as a result of 
targeted child health strategies. Following 
this worldwide reduction, the relative 
contribution of congenital anomalies to 
neonatal mortality is increasing globally 
and is therefore outlined as an emerging 
priority to be addressed by the UN 
Sustainable Development Goals (SDGs) in 
the post-2015 child health agenda. 

CDH is the defect in the diaphragm 

that allows the abdominal viscera to 
protrude into the thoracic cavity. The 
protrusion occurs more commonly in 
the left hemithorax (85-90% of cases), 
probably due to early closure of the right 
pleuroperitoneal opening. While many 
cases are discovered prenatally or during 
the immediate postnatal period, 5 to 
25% of CDH can be diagnosed long after 
birth.3,4 One of the CDH classifications 
is Bochdaleck hernias which results 
from the inadequate obliteration of the 
lumbar elements in the pleuroperitoneal 
area during the eighth and tenth weeks 
of intrauterine development.5 Delay 
in the diagnosis of CDH may result in 
increased morbidity. However, there is 
no consensus on the absolute indications 

for surgery and the timing. The onset of 
complications carries the highest mortality 
and morbidity rates.6,7 We present a case of 
such an example to increase the alertness 
of clinicians in diagnosing and managing 
late-presenting CDH. 

CASE PRESENTATION
A-8 days old, 3,060 g, a full-term male 
infant was referred to our tertiary hospital 
with transient tachypnea of the newborn 
and suspected case of congenital heart 
disease. He was delivered at 38 weeks of 
gestational age by cesarean section due 
to premature rupture of the membrane. 
His mother has complete prenatal 
care. However, the ultrasonographic 
examination was not available. 
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with moderate Muscularis Ventricular 
Septal Defect (VSD) and small Patent 
Ductus Arteriosus (PDA). The patient was 
given Sildenafil 1.5 mg orally four times a 
day, dobutamine equal to 10 mcg/kg body 
weight/minute, and iloprost inhalation 2.5 
mg every 3 hours a day. According to the 
examination, the patient was diagnosed 
with a Bochdaleq hernia.

Surgery 
During exploration, we found the colon, 
stomach, and spleen herniated into the 
left hemithorax. The herniated organ was 
relocated into the abdomen, the defect was 
closed, and the chest tube (Water Sealed 
Drainage) was inserted. After surgery, 
the patient was supported with high-
frequency oscillation (HFO) with setting 
pressure of 10 cmH2O, frequency 10 
Hz, amplitude 60 and FiO2 50%, oxygen 
concentration and mean airway pressure 
were gradually decreased (Figure 3). 

Babygram examination after surgery 
showed the mediastinum has shifted to the 
normal position, and the left lungs have 
been expanding fully to the superior lobe 
(Figure 4). 

The breathing assistance was 
gradually removed according to the 
improvement of the patient’s condition. 
The echocardiography evaluation showed 
PPHN was resolved, while the babygram 
evaluation showed better vascularization 
of the left lungs and normal bowel 
condition. He was discharged from the 
hospital uneventfully after 24 days. 

DISCUSSION
Our patient present without prenatal 
ultrasonography result, where prenatal 
ultrasonography has a critical role in 
diagnosing CDH since 68% of CDH can 
be detected prenatally in either the first or 

second trimester using two-dimensional 
ultrasound (US). Meanwhile, MRI can help 
predict disease severity and prognosis.8 
In most cases, infants with CDH present 
with respiratory distress at birth or shortly 
afterward due to pulmonary hyperplasia, 
pulmonary hypertension, or both.9 Late 
presentation of CDH was estimated 
to occur in less than 20% of all CDH 
cases, but 80% of delayed cases present 
with acute symptoms.10 CDH is rarely 
found in the outpatient setting and often 
missdiagnosed.11 

Other congenital abnormalities 
may coexist with CDH and should be 
suspected in CDH cases.12 Since CDH is a 
complex and severe syndrome, insufficient 
knowledge of the pathophysiology 
of hypoxic respiratory failure, PPHN 
(Persistent Pulmonary Hypertension in 
the Neonate), and cardiac dysfunction 
and its inadequate management may 
cause sudden worsening.2 Various 
pulmonary vasodilators have been 
investigated to overcome pulmonary 
hypertension in neonatal CDH. Inhaled 
nitric oxide (iNO) is recommended for 
confirmed supra systemic pulmonary 
arterial hypertension with preserved left-
ventricular function.13 Sildenafil may be 
considered as an alternative or adjunctive 
therapy.14,15 Milrinone is indicated for 
cardiac dysfunction associated with 
pulmonary hypertension.16 Prostaglandin 
E1 may be used to maintain or restore 
ductus arteriosus patency, thus reducing 
right ventricular afterload in patients 
with pulmonary hypertension and right-
ventricular failure.17

The CDH surgery consists of abdominal 
viscera repositioning and diaphragm 
closure.10 Rather than emergency surgical 
repair in the early neonatal phase, 
stabilization of the vital function is more 
crucial.18,19 Unstable respiratory function 
increases the mortality rate during 
surgery, while stable vital functions may 
delay the surgery up to 7-10 days.20 A 
consensus stated that an open surgical 
procedure is preferable for the minimally 
invasive (MIS) approach.21 Minimal access 
surgery (MIS) is a popular open procedure 
(thoracotomy or laparotomy) that is 
preferable for a better cosmetic result.22,23 
However, CDH neonates who had MIS 
repair have a higher risk of recurrence.24 

He suffered from respiratory distress 
with a respiratory rate of 80 breaths per 
minute, a heart rate of 160 beats per 
minute, and an oxygen saturation of 88% 
on room air. Subcostal and intercostal 
retractions, cyanotic extremities, and 
decreased breath sounds compared with 
bowel sounds on the left side of the chest 
were noted (Figure 1). 

The babygram showed signs 
of congenital pulmonary airway 
malformation (Figure 2).

Echocardiography examination 
showed Moderate Persistent Pulmonary 
Hypertension in the Neonate (PPHN) 

Figure 1.	 A and B. Scaphoid abdomen with subcostal and intercostal retractions.

Figure 2.	 Babygram showed Congenital 
Pulmonary Airway 
Malformation (CPAM).
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proper surgical strategy, and adequate 
postoperative care to decrease mortality 
and morbidity in a patient with CDH. 
These case reports showed successful 
treatment of CDH with multidisciplinary 
management, but the limitation of 
case studies is that they cannot lead to 
conclusions regarding causality and may 
be atypical of the larger population. More 
clinical studies were required to elaborate 
on a suitable management protocol for the 
CDH.

CONCLUSION
The management of CDH patients 
should be multidisciplinary, including 
the pediatrician, pediatric surgeon, 
and anesthesiologist. Clinicians should 
consider the combination of the available 
evidence, expert consensus, practical 
diagnosis and treatment with HFO, 
proper surgical strategy, and adequate 
postoperative care to decrease mortality 
and morbidity in a patient with CDH. 
More clinical studies were required to 
elaborate on a suitable management 
protocol for the CDH.
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