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Abstract
Eventration of the diaphragm is a condition wherein the diaphragm is abnormally elevated while
retaining its normal attachments to the sternum, ribs, and dorsolumbar spine. The continuity of the
diaphragm remains intact. This is a rare anomaly and is often mistaken as a diaphragmatic hernia on
chest radiographs by physicians. Magnetic Resonance Imaging (MRI) gives a definitive diagnosis. We
present the case of a neonate who was admitted to the Neonatal Intensive Care Unit and after X-ray and
ultrasonography (USG) was presumed to have a right-sided congenital diaphragmatic hernia. But then
MRI was done and the diagnosis was changed to eventration of the diaphragm as the continuity of the
diaphragm was maintained. The baby was treated with surgery.
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Introduction
Eventration of the diaphragm is a rare disorder. All or a part of the diaphragmatic muscle is
replaced by fibro-elastic tissue. The diaphragm retains its continuity and attachments to the
costal margin and sternum. Due to weakness of the diaphragm, it can displace the thorax
which causes respiratory compromise. It is a rare anomaly with an incidence of 5 in 10,000
live births [1]. Eventration of the diaphragm can be congenital or acquired [2, 3]. We report this
rare condition in a term female neonate who presented with respiratory distress at 8 hrs of
life and was first misdiagnosed as a right-sided congenital diaphragmatic hernia based on XRay. However, after Magnetic Resonance Imaging (MRI) was done the diagnosis was
changed into eventration of the diaphragm.
Case report
A 2.1 kg term female neonate was born to 25 years old primigravida lady at term by normal
vaginal route. The mother was from a poor background and did not have any
ultrasonography examination during her antenatal period. The baby did not cry immediately
after birth. APGAR score at 1 min was 4/10. The baby was resuscitated with bag and mask
ventilation and at 5 min APGAR score was 7/10. The baby was kept at the High Dependency
Unit for observation. The. At 8 hrs of life, the baby developed poor feeding and fast
breathing and was shifted to the Neonatal Intensive Care Unit. The vital parameters revealed
a heart rate of 140 per minute, afebrile, respiratory Rate 68/minute with no retractions, noninsvasive blood pressure (NIBP) 66/40 mm Hg, SpO2 90% room air, and 95% with oxygen,
capillary filling time < 2 seconds, and all peripheral pulses were palpable. The systemic
evaluation revealed a decrease in air entry on right. The heart sound was shifted to the left.
The other system was essentially normal. The laboratory investigation were all within
normal limits. Emergency ultrasonography (USG) and Chest X-ray were done. USG
revealed the position of the liver high up in the thorax at a plane near the plane of the heart
(Figure-1). Chest x-ray AP supine revealed grossly elevated right hemidiaphragm with
decreased right lung volume and encroachment of liver and bowel loops into the thorax
(Figure-2). A provisional diagnosis of right-sided congenital diaphragmatic hernia was made.
After the initial stabilization of the patient, the case was referred to the Radiodiagnosis
department for an expert opinion. On suspicion of the examining radiologist, an MRI scan of
the abdomen and thorax was done after sedating the baby. MRI revealed gross elevation of
the right hemidiaphragm along with the relatively higher position of the liver. No breach or
discontinuity in the contour of the diaphragm could be demonstrated. There was no decrease
in right lung volume. No tracheal or mediastinal shift could be noted (Figure-3). The
diagnosis was changed into eventration of right hemidiaphragm.
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The neonate was managed with IV fluids, antibiotics, CPAP
with PEEP 5 cm and FiO2 50% which was gradually
weaned to oxygen hood, and the baby was planned for
definitive surgery. Surgical plication of the right
hemidiaphragm was done by pediatric surgeons. The
postoperative period was uneventful. The baby is kept under
regular follow-up by the Surgery department.

Fig 1: USG showing liver elevated from its normal position to the
level of the nipple region on the right side adjacent to the heart

Fig 2: CXR AP supine showing gross volume loss of right
hemithorax, liver herniating inside right hemithorax, and bowel
inside right hemithorax

Fig 3: MRI shows gross elevation of the right hemidiaphragm
along with the relatively higher position of the liver. No breach or
discontinuity in the contour of the diaphragm could be
demonstrated

Discussion
The eventration of the diaphragm was first described in
1774. The first successful repair in an adult was done in
1923 by Jean Louis Petit. The first successful repair in an
infant was done by Bisgard in 1946. It is a rare anomaly
with an incidence of about5 in 10,000 live births. There is
an increased prediction for the male sex and it is more
common on the left [1]. Partial eventration is common in the
anteromedial region of the right hemidiaphragm and
complete presentation is commonly found in the left
hemidiaphragm [2]. Eventration of the diaphragm may be
congenital or acquired. Congenital eventration occurs when
there is inadequate development of the muscle or absence of
the phrenic nerves. The most common cause of acquired
eventration is an injury to the phrenic nerve, resulting from
either a birth trauma or thoracic surgery for congenital heart
disease [3]. Eventration of the diaphragm is generally
associated with pulmonary hypoplasia of varying degrees. It
is due to the compression effect of the abdominal viscera on
the developing lung. Respiratory distress is the most
common clinical manifestation. However, findings vary
depending on the extent of the anomaly. Patients with minor
anomalies are generally asymptomatic, whereas extensive
anomalies in neonates can cause respiratory distress [4].
Severe cases may need endotracheal intubation and
mechanical ventilation support [5]. The exact etiology of
congenital diaphragmatic eventration is unknown to date,
although it postulated that it may be associated with fetal
rubella or cytomegalovirus infection [5]. Sometimes, it is
difficult or impossible to distinguish the entity from
diaphragmatic paralysis and congenital diaphragmatic
hernia. In eventration, the diaphragm retains its continuity
and attachments to the boney skeleton. In a diaphragmatic
hernia, there is a disruption in the continuity between the
diaphragm and the costal margin [3]. The diaphragm is
uniform in eventration but in a diaphragmatic hernia, there
is generally a defect through which herniation of
intraabdominal contents occurs. There is no pulmonary
hypoplasia in eventration as compared to diaphragmatic
hernia; therefore it is often undetected at birth and picked up
as a coincidental finding [3, 5]. Eventration generally remains
asymptomatic early in life. Many patients present later in
life with respiratory or very rarely gastrointestinal
complaints [6]. Due to similarity in imaging findings,
eventration is easily missed on plain radiographs for a
congenital diaphragmatic hernia. It is important to
distinguish the two conditions properly as they have
different management protocols and different prognoses.
USG in expert hands may be able to distinguish eventration
from a diaphragmatic hernia. However, the modality of
choice is MRI where a continuous hemidiaphragm on the
affected side rules out a congenital diaphragmatic hernia.
The treatment of choice is surgical plication. Thoracoscopic
surgery is preferred over open surgery [7].
Conclusion
Right-sided congenital diaphragmatic hernia and congenital
eventration of the diaphragm are both rare disorders. Both
these conditions can present similar features of respiratory
compromise in a child. It is very easy to confuse one of
these conditions for another due to their similar appearances
on radiographs. MRI is the imaging modality of choice
when confusion arises.
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