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Late presentation

Congenital diaphragmatic hernia (CDH) is a developmental disorder in which the di-
aphragm, the muscle that separates the chest from the abdomen, does not close during
prenatal development, allowing abdominal organs to herniate into the chest cavity. It oc-
curs mainly on the left side (80%-85% of cases). CDH is often identified during prenatal as-
sessment. However, instances of late-presenting CDH beyond infancy are exceedingly un-
common, contributing to frequent misdiagnosis and delayed therapeutic intervention. We
present a case of a 10-month-old female with an uneventful antenatal and perinatal history
who presented with respiratory distress and multiple episodes of vomiting. Her vital signs
were stable upon arrival, but she was sent to the PICU due to hypoactivity, reduced oral
intake, and agitation. After an urgent CT scan, a herniation of the small and large bowel
loops into the right hemithorax was discovered, along with a defect in the right hemidi-
aphragm. This resulted in a pleural effusion on the right side, a partially collapsed left lung,
and a mediastinal shift to the left. The diaphragmatic hernia was corrected through a lat-
eral thoracotomy at the sixth rib with multiple interrupted sutures, and a chest tube was
then inserted into the pleural space above the diaphragm following a smooth reduction of
the bowl. This case highlights the importance of early diagnosis, appropriate clinical inves-
tigation, and treatment. A good prognosis can be anticipated by promptly discovering and
examining the condition.
© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

Congenital diaphragmatic hernia (CDH) occurs due to a defect
in the incomplete muscularization of the diaphragm. Usually,
this condition occurs in the neonatal period, presents with
respiratory distress symptoms, and could be associated with
pulmonary hypoplasia. The late-presenting CDH, however, is
relatively infrequent and usually occurs in later childhood,
consisting of vague gastrointestinal or respiratory symptoms
[1]. The incidence of reported late-presenting CDH varies from
5% to 45.5% of all cases of CDH [2,3]. Diagnosing CDH in the
childhood period can be challenging due to the nonspecific
broad spectrum of symptoms that may vary from mild to mod-
erate gastroesophageal reflux and respiratory distress that
does not respond to medical therapy or as an incidental find-
ing on a routine chest X-ray done for suspected respiratory
infection [4]. We are presenting here a case of a 10-month-
old female patient with a history of nonspecific respiratory
symptoms whose final diagnosis was a right-sided diaphrag-
matic hernia. This case report highlights the importance of fa-
miliarizing with the natural history of this condition in child-
hood and underscores the course of management compared
to neonatal CDH.
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Fig. 2 - Coronal CT shows diaphragmatic defect.

Presentation

This 10-month-old girl came to the ER complaining of respi-
ratory distress and vomiting that is not bloody, not gelatinous,
and not projectile, with decreased oral intake and suboptimal
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Fig. 1 - Coronal CT shows herniated bowel loops.
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Fig. 3 - Axial CT shows herniated bowel loops.

activity, all of which started today. No trauma, no rash, no di-
arrhea, no fever, no runny nose, no altered level of conscious-
ness, and no signs of child abuse.

On inspection, the child was hypoactive, stressed, and
slightly dehydrated, so he was admitted to the pediatric in-
tensive care unit.

Examination of the child reveals good tone and posture.
Auscultation of the chest shows decreased air entry on the
right side, without crepitation or wheezing. The abdomen is
soft and without HSM or masses.
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Fig. 4 - Fluid in the right chest and mediastinum shift to
the left side.

Fig. 5 - Opacification in the right chest and mediastinum
shift to the left side.

Vital signs: rectal temperature 36.7, 02 saturation 95% on
room air, blood pressure 100/60, heart rate 120, and weight
8.9 kg.

Labs

ABGs before fluid administration: PH = 7.2, H = 12, after resus-
citation: PH = 7.3, H = 18.

The lactic acid value was ER 4.5; after the fluid, it was low-
ered to 2.2.

Abdominal X-ray and chest X-ray (Fig. 4 and 5) were per-
formed and revealed either a diaphragmatic event or a hernia.

The abdominal ultrasound image shows that the liver
has been pushed to the left side, mainly through herni-
ated intestinal loops into the right side of the chest. The
liver, spleen, gallbladder, and both kidneys are largely nor-
mal. The urinary bladder is partially filled, and there is no free
fluid.

A CT scan revealed a diaphragmatic hernia with small
bowel contents in the right chest (Figs. 1-3). Therefore, the pa-
tient was scheduled for an urgent surgical reduction and re-
pair of the hernia, (Figs. 6-8) shows X-rays of the patient chest
and abdomen immediately after the surgical repair, postoper-
ative day 1, and before the discharge respectively.

Discussion

This case illustrates the challenges associated with diagnos-
ing late-presenting congenital diaphragmatic hernia (CDH).
Congenital diaphragmatic hernia (CDH) is a well-recognized
entity occurring in 1 out of 25,000 to 30,000 babies [5]. Inci-
dence is around 1 in every 30,000 live births, male-to-female
ratio was approximately 2: 1 [6,3]. The incidence of late diag-
nosis is variable, ranging from 3% to 5% [7].

It is an acquired herniation of the abdominal viscera that
occurs through a congenital defect that the spleen or liver had
occluded [8,9]. Beyond the neonatal period is not uncommon.

In our case, a 10-month-old female presented with respi-
ratory distress and vomiting, symptoms that initially led to a
broad differential diagnosis. Its diagnosis in infancy and early
childhood poses a challenge owing to different clinical pre-
sentations ranging from gastrointestinal to respiratory symp-
toms. These neonates are usually misdiagnosed as having
pneumonia until radiological imaging picks up the defect dur-
ing routine scans for worsening respiratory symptoms [10].

There is a high association of pulmonary hypoplasia and
pulmonary hypertension. The degree of lung hypoplasia and
pulmonary hypertension are key determinants of the mor-
bidity and mortality of these patients [11]. The commonest 2
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Fig. 7 - Postoperative day 1 X-ray.
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Before
discharge

Fig. 8 - X-ray just before patient discharge.

types of foramina where the hernia can occur are Bochdalek
and Morgagni. They can be unilateral or bilateral.

The patient’s initial evaluation, including a chest X-ray and
abdominal ultrasound, suggested a diaphragmatic event or
hernia. The diagnosis was confirmed by a CT scan, which re-
vealed herniation of the small bowel into the right hemithorax
and a defect in the right hemidiaphragm.

The most common is the Bochdalek type. The Bochdalek
type has a posterolateral position, which can result in a medi-
astinal shift on the contralateral side and pulmonary hypopla-
sia on the same side of the hernia [12,13].

Symptoms comprise a wide range from mild to moderate
gastroesophageal reflux to respiratory distress [4] after the
neonatal period the symptoms may be varied like recurrent
vomiting or upper respiratory infections [14,15]. The diagno-
sis occurs in 50-90 % percent with antenatal ultrasonography
[16]. Others diagnosed by a chest X-ray, which will show an
air-fluid level, in addition to the contrast material administra-
tion by a nasogastric tube which will help in the diagnosis [17].
Although, the chest CT scan is the most sensitive diagnostic
method for diaphragmatic defects [18].

The surgical approach involved reducing the herniated
bowel and repairing the diaphragmatic defect, most patients
with late-onset congenital diaphragmatic hernia will treated
and do well with a surgical repair [19]. A diaphragmatic hernia
may lead to acute gastric volvulus [20], in addition to the risk of
gastric strangulation, ischemia, perforation, pancreatitis, peri-
tonitis, shock, and death with a mortality of 80% [20,21].

This case underscores the importance of considering CDH
in the differential diagnosis of infants with unexplained res-
piratory symptoms, as early diagnosis and intervention can
significantly improve outcomes.

In conclusion, this case emphasizes the importance of
maintaining a high index of suspicion for CDH in infants
with atypical respiratory or gastrointestinal symptoms. Early
and accurate diagnosis, supported by appropriate imaging,
is crucial for timely surgical intervention and favorable out-
comes. Future research should focus on improving diagnos-
tic strategies and understanding long-term outcomes in late-
presenting CDH cases to enhance clinical management and
prognosis.

Conclusion

This instance underscores the diagnostic difficulties and cru-
cial management of late-presenting congenital diaphragmatic
hernia (CDH) in a 10-month-old girl with unspecific respi-
ratory symptoms. Although relatively rare, late-onset CDH
presents significant diagnostic difficulties due to its varied
often nonspecific clinical manifestations that can present as
mild gastrointestinal symptoms or respiratory distress mim-
icking common pediatric conditions such as pneumonia. This
case highlights the need for a high index of suspicion for con-
genital diaphragmatic hernia (CDH) in children with unex-
plained respiratory problems and the importance of immedi-
ate X-ray evaluation for definitive diagnosis.

The successful surgical repair in this patient suggests a
favorable prognosis with timely intervention. The need for
early detection to prevent potential complications like gastric
volvulus, strangulation, and other severe morbidities related
to untreated CDH was also emphasized. Physicians should be
familiar with the natural history and presentation complexity
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of CDH beyond the neonatal period so that prompt diagno-
sis and treatment can be made. Subsequent research should
focus on improving diagnostic approaches and determining
long-term outcomes among those suffering from late present-
ing CDH cases thus further enhancing clinical management
and prognosis.
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