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Congenital diaphragmatic hernia (CDH) generally presents with respiratory distress in the neonatal period.
Late onset CDH is less common and is associated with a wide range of clinical symptoms. We report a case
of a 4-year-old child presenting with sudden onset of dizziness, abdominal pain and vomiting after swimming.
Radiological investigations showed a left CDH with mediastinal shift. She gradually developed respiratory
distress after admission. Urgent operation showed that the contents of the hernia included stomach, spleen,
small and large bowels. This case highlights the importance of suspicion of CDH, proper clinical examination
and investigation of children with acute non-specific gastrointestinal complaints. (Hong Kong j.emerg.med.
2009;16:102-105)
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Introduction

Patients with congenital diaphragmatic hernia (CDH)
commonly present in the neonatal period with
respiratory distress. Late-presenting CDH is less
common and the majority present with non-specific
gastrointestinal or respiratory symptoms later in
childhood or even in adult life. CDH with mediastinal
shift by hernial contents beyond the neonatal period
is a rare but potentially life threatening emergency.

The purpose of this case report is to familiarise
emergency physicians with the clinical presentations
that can occur in children with CDH, in order to
facilitate the management of this potentially dangerous
condition.

Case report

A 4-year-old girl presented with sudden onset of
dizziness, upper abdominal pain and vomiting after
swimming in July 2008. She was brought by ambulance
to our emergency department. This child had a normal
birth history and enjoyed good past health all along.
There was no associated history of trauma, fever or
shortness of breath. Her vital signs were within normal
range and SpO

2
 was 97% on room air. Clinically,

she was not in respiratory distress. On physical
examination, the neurological  and abdominal



Chan et al./Late-presenting congenital diaphragmatic hernia 103

examinations were unremarkable. However, she was
found to have decreased left chest expansion. On
auscultation, breath sounds were decreased on the left
side with dullness on percussion over the lower two-
thirds of the left hemithorax. Plain chest radiograph
showed the presence of the gastric bubble and bowel
loops in the left hemithorax with mediastinal shift to
the right side (Figure 1). Left CDH was diagnosed and
the patient was admitted to the surgical unit. She only
complained of epigastric discomfort with no respiratory
symptoms after admission. Her clinical condition was
stable with pulse oximetry reading of SpO

2
 100% on

room air. She was then transferred to the paediatric
surgica l  unit  of  another  hospita l  for  fur ther
management.

About seven hours after the initial presentation, the
patient developed increasing shortness of breath with
respiratory rate of 36 per minute. A nasogastric tube
was inserted for decompression of the hernial content.
Urgent water soluble contrast follow through study was
performed and showed the fundus of stomach was
located inferiorly while the gastric outlet was located
superiorly and in the left hemithorax (Figure 2). On
laparotomy, a left CDH was identified with defect at
the posterolateral aspect of the diaphragm (Bochdalek
hernia), with herniation of the stomach, all small
bowel, large bowel and spleen into the left hemithorax.
The herniated contents were replaced into the
abdominal cavity and repair of the diaphragmatic
hernia was performed.

The patient complained of persistent shortness of
breath after operation. Clinically, there was decreased
breath sounds and increased resonance on percussion
over the left chest. Chest radiograph showed the left
lung had not yet expanded, with a left pneumothorax.
The mediastinum was deviated to the right side with
the right upper lobe collapsed (Figure 3). The patient
was admitted to the intensive care unit and a chest
drain was inserted. The patient's condition was then
stabilised and serial chest radiographs showed left lung
expansion with resolving pneumothorax (Figure 4).
The patient made a good recovery and was discharged
on the tenth post-operative day.

Figure 1. Chest radiograph showing the gastric bubble and

bowel loops in the left hemithorax with mediastinal shift to

the right side.

Figure 2. Water soluble contrast follow through study showing

the fundus of stomach is located inferiorly while the gastric

outlet is located superiorly and in the left hemithorax.

Discussion

Most CDHs are detected antenatally by ultrasound
with mean gestational age at diagnosis of 24 weeks.
The defect is usually posterolateral (Bochdalek hernia),
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but may be anterior (Morgagni hernia), or rarely
central. However, 10-20% of cases are recognised
beyond the neonatal period1 and they most commonly
present within one year of age.2 Some series reported a
higher incidence of late presenting CDH in males3,4

but no conclusion has been made about gender
association. The presentation can either be acute or
insidious onset with respiratory or gastrointestinal
symptoms while acute gastrointestinal obstruction or
respiratory distress is rare.5 CDH should be considered
in the differential diagnosis of any child with unusual
gastrointestinal or respiratory symptoms and abnormal
chest X-ray film findings.

CDH is generally considered to result from defective
formation and fusion of the pleuroperitoneal
membranes which provide a potential passage for
abdominal contents to herniate into the thorax. The
relative rarity of right CDH is due to the earlier
closure of the right pleuroperitoneal opening and to
the protective effect of the liver developing in the
septum transversum. The explanations of delayed
presentation are that the herniation of bowel loops
are protected by the right and left lobes of the liver
or by a 'sac' associated with the abdominal contents
to the thoracic cavity. CDH increases in size with

Figure 3. Chest radiograph showing left pneumothorax with

mediastinal shift after operation.

Figure  4 .  Ches t  r ad iograph showing  re so lv ing  l e f t

pneumothorax after chest drain insertion.

somatic growth and herniation may be provoked by
mechanical factors that increase intra-abdominal
pressure such as swimming and sneezing after exercise
as in our case.

The outcomes of late-presenting CDH are usually
favourable,6 which are related to the absence of
accompanying pulmonary hypoplasia and low
incidence of other congenital  malformations.
However, it can result in many complications e.g.
gastric volvulus, gastric perforation, bowel necrosis,
splenic torsion.2 Deaths have been reported as a result
of mediastinal shift with kinking of the vena cava and
cardiovascular collapse by the herniated abdominal
viscera.7

A previously normal chest radiograph does not
exclude late onset CDH. The radiological findings
may sometimes be misleading; it may resemble
pneumothorax, pleural effusion and pneumonia.
A chest radiograph following the passage of a
nasogastric tube is useful in facilitating the diagnosis
of CDH, since there is a risk of misinterpretation with
the potential hazard of inserting a chest drain into the
herniated viscus. In one series, 18% of the cases of
CDH were subjected to insertion of chest drain.1 The
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diagnosis can be confirmed by contrast follow through
study8 but it may underestimate the extent of
herniation due to spontaneous reduction in the erect
posture by the hydrostatic pressure of the barium.
Computed tomography and liver-spleen scintigraphy
seem to be the best diagnostic options in children with
right-sided CDH.3

Among the patients with left-sided CDH, more than
30% had the spleen herniated into the chest2 and this
was also present in our patient. One case of late CDH
with splenic infarction presenting as pleural effusion
has been reported.9 Herniation of a solid organ
e.g. liver, spleen, is recognised as a risk factor for
radiological misdiagnosis of late presenting CDH
in children because the typical appearance of bowel
herniation may be sparse or obscured leading to a
diagnosis of lung disease instead.10

Respiratory support is  most important in the
emergency management for the patient with CDH.
Blow-by oxygen or bag-masking can lead to gastric
and abdominal distension and compression of
the lung and should therefore be avoided. Patients
presenting with severe respiratory distress should
be immediately intubated and ventilated with low
peak inspiratory pressure to minimise lung injury.
A nasogastric tube connected to continuous suction
should be placed in the stomach for decompression
o f  t h e  abdomina l  con t en t s  and  d e c r e a s i ng
respiratory compromise. Extracorporeal membrane
oxygenation is generally reserved for patients who
continue to have hypoxia and hypercarbia refractory
to conventional ventilation.

Surgery was performed via laparotomy in our patient.
Chest drain insertion was usually performed at the end
of the operation for drainage to help the affected lung
to re-expand. The thorascopic or laparoscopic approach
for the repair of late-presentating CDH has been
described recently.11 However, it is not recommended
in unstable children with mediastinal shift or acute
incarceration of CDH because the insufflation pressure
can contribute to circulatory collapse and cardiac
arrest.

Conclusion

We report a case of delayed presentation of a potentially
life threatening CDH. The variable clinical features of
CDH presenting beyond the neonatal period may
result in clinical and radiological misdiagnosis. CDH
with complicating mediastinal shift and respiratory
distress requires urgent gastrointestinal decompression
and respiratory support. The most significant factor
in achieving diagnostic success is to consider it early
in the differential diagnosis to avoid misguided or
delayed therapy.
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