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ABSTRACT 
Eventration of the diaphragm, congenital or acquired, represents a rare condition (1 to 10,000 live births), in 
which the dome of the diaphragm is abnormally elevated, due to an excessive amount of fi bro-elastic diaphrag-
matic tissue. The child may be asymptomatic or present with respiratory symptoms as aggressive as life threat-
ening respiratory distress. Recurrent pulmonary infections are the commonest presenting complaints. We pres-
ent the case of a 3 years old boy with recurrent chest infections and apparent “dextrocardia”, both caused by a 
left eventration of the diaphragm, successfully treated by plication.
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CASE PRESENTATIONS

INTRODUCTION

Eventration of the diaphragm, congenital or ac-
quired, is defi ned as the permanent elevation of the 
diaphragm without an anatomic defect of continu-
ity. It is a rare condition, 1 in 10,000 live births. The 
diaphragm’s muscular tissue is replaced by a fi bro-
elastic structure, affecting the attachments to the 
sternum, ribs, and dorsolumbar spine, with normal-
ly sealed orifi ces and no interruption of the pleural 
or peritoneal layers (1).

Symptoms in the eventration of the diaphragm 
may present as unspecifi c or minor, causing diag-
nostic misinterpretation in some cases. In asymp-
tomatic patients, diagnosis is achieved incidentally, 
when exploration for other problems is performed. 
The most evident symptoms in diaphragmatic 
eventration are caused by the ascension of bowel 
loops into the thorax that compress the inferior pul-
monary lobe, leading to cyanosis, respiratory fail-
ure and cardio-vascular dysfunction. Anorexia, em-

esis and vomiting may also be encountered in 
diaphragmatic eventration patients. These symp-
toms may be triggered by several causes: 1) A ven-
tilatory impairment of the ipsilateral lung, through 
its direct compression. 2) A pneumonitis caused by 
atelectasis. 3) Ineffi cient ventilation of the contra 
lateral lung, secondary to the paradoxical move-
ments of the diaphragm. 4) The “pendelluft” effect, 
between the affected and the healthy lung, during 
ventilation (2). 

Due to the increased mobility of the mediasti-
num in children, the abnormal movements of the 
diaphragm will cause a mediastinal and cardiac 
shifting towards the contra lateral hemi thorax. In 
patients with diaphragmatic eventration, the vital 
capacity, as well as the total pulmonary capacity is 
diminished by 20-30%. This leads to a narrowing 
of the thorax, recurrent respiratory infections and 
mild colds, with or without expectoration. In the 
neonatal period, a clinical picture of respiratory 
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failure, cyanosis, tachycardia and arrhythmia may 
be encountered (2). 

Imaging diagnosis of diaphragmatic eventration 
is most frequently achieved on chest radiographs, 
in antero-posterior and lateral incidence that show 
the bowel loop ascension. On chest fl uoroscopy, 
the lateral view is essential to the evaluation, espe-
cially for the lesion on the right side, as it will show 
the paradoxical diaphragmatic movements. These 
movements may also be explored through ultra-
sound examination. Such movements may impair 
gas exchange and pulmonary perfusion. For a more 
precise diagnosis of the condition, the CT scan and 
/ or MRI may be used. A diaphragmatic eventration 
on the right side may be diffi cult to differentiate 
from a congenital diaphragmatic hernia (CDH), be-
cause of the presence of the liver ascension; in such 
cases, a thoracoscopy may be required (2).

Indications for surgery in diaphragmatic even-
tration include: 1) increased respiratory frequency 
without improvement under a conservative treat-
ment; 2) recurring ipsilateral pneumonias; 3) one 
life-threatening pneumonia; 4) inability to wean 
from mechanical ventilation; 5) respiratory distress 
related to paradoxical motion of the diaphragm. 
The diaphragm is plicated through an abdominal or 
thoracic approach, by either open or minimally in-
vasive techniques. The small forms of eventration 
are amenable to a conservative treatment. The fi rst 
report of a surgical repair of diaphragmatic even-
tration in an adult was published by Morrison in 
1923 (3). In 1964 Bisgard performed the procedure 
in a child for the fi rst time (2).

CASE PRESENTATION

G.M. a 3-year-old boy, coming from a rural area, 
had several admissions in territorial pediatric ser-
vices for recurrent respiratory infection episodes. 
During the last clinical examination, the pediatri-
cian had noticed a minor deformity of the left tho-
rax with a right shift of cardiac auscultation and a 
diminished respiratory murmur on the left pulmo-
nary area; these, associated to the many respiratory 
infections in the past, raised the suspicion of a con-
genital diaphragmatic hernia, so the child was ad-
dressed to the pediatric surgery service, a week af-
ter the respiratory infection remission. The child 
had been born through a full term normal delivery 
of a monitored pregnancy; birth weight was 3,000 g; 
there was no history of maternal fever or erythema-
tous rashes during pregnancy; fetal ultrasound 
check-ups had shown no abnormal details. After 
birth, the mother declared there had been numerous 
episodes of respiratory problems that were treated 
without hospital admissions.

On physical examination performed by the au-
thors, the following features were noticed: mild 
body hypotrophy (-2, 25 DS); microcephaly (-2,39 
DS); no signs of respiratory distress; skin pallor; 
mild dehydration; no facial dysmorphism; discreet 
asymmetric distended chest, with decreased move-
ments on left infra-mammary, infra-axillary, and 
infrascapular area; respiratory rate of 33/minute, 
diminished respiratory sounds on the left infra-ax-
illary and infrascapular areas; cardiac sounds aus-
cultation shifted to the right side (Fig.1).

FIGURE 1. a. Clinical aspect of the thorax b. Intraoperatory aspect: abdominal viscera in the thorax, eventration of the 
diaphragm c. Intraoperatory aspect after plicature

a b c
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Plain antero-posterior chest radiograph demon-
strated the presence of bowel loops and of the gas-
tric air bubble in the left hemi thorax, shifting of the 
cardiac silhouette to the right thorax, bilateral nor-
mal aeration of the pulmonary parenchyma (Fig .2).

Echocardiography, abdominal and renal ultraso-
nography showed no other associated anomalies. 
The thoracic CT scan suggested the presence of a 
left congenital diaphragmatic hernia (Fig. 2). Other 
contrast studies were not considered necessary. He-
matological and biochemical workup showed a 
normal picture.

The operative approach was decided. Under gen-
eral anesthesia, a left sub costal laparotomy was per-
formed, leading to the fi nding of an abnormal eleva-
tion of the left diaphragmatic dome, with paradoxical 
diaphragmatic movements, but no anatomic defect. 
The left lobe of the liver, the spleen, and several 
bowel loops where ascended into the chest, with an 
incomplete intestinal malrotation . Surgical plication 
of the left diaphragmatic dome was performed 
(Fig. 2). The postoperative course was uneventful. 
Chest fi lms performed after plication showed the left 
diaphragm maintaining a proper position, with no 
ascended bowel loop. The child was discharged 7 
days after surgery with good digestive tolerance and 
no respiratory symptoms. Recommendations on dis-
charge included dietary adjustments for malnutrition 
recovery. The patient is currently on regular follow 
up, showing no particular symptoms.

DISCUSSIONS

The eventration of the diaphragm is caused by 
the atrophy and progressive distension of the mus-

cular dome. The diaphragmatic attachments to the 
sternum, ribs, and dorsolumbar spine are abnormal-
ly shaped. The aortic and esophageal orifi ces are 
normal and the pleura and peritoneum are intact. 
During the neonatal period, the acute respiratory 
failure is the most frequently encountered syn-
drome, while older children and adults might be 
asymptomatic or presenting with recurrent respira-
tory infections, dyspnoea and thoracic pain. A dif-
fi cult differential diagnosis in some cases is involv-
ing the possible presence of a CDH with herniary 
sac. The embryologic etiology is due to an abnor-
mal migration of myoblasts from the upper cervical 
somites into two of the four embryological struc-
tures that contribute to diaphragm development 
such as septum transversum (beginning at 4 weeks 
of gestation) and pleuroperitoneal membrane (at 8 
to 12 weeks of gestation) (2). As DeVries et al 
clearly showed, the phrenic nerve injury inducing 
chronic diaphragmatic paralysis is the main cause 
of acquired eventration of the diaphragm (4), when 
the diaphragmatic muscle is present in its normal 
distribution, but is inactive and attenuated, and the 
long-lasting diaphragm paralysis may lead to cor 
pulmonale (2). Paralysis of the hemi diaphragm 
causes atelectasis and ventilation-perfusion mis-
match, preferential redistribution of pulmonary 
blood fl ow to the contra lateral lung, shift of the 
mobile mediastinum to the contra lateral side and 
paradoxical movements of the affected hemidia-
phragm (5). Diaphragmatic plication is the standard 
treatment to treat diaphragmatic eventration. 
Though it was described since 1923, there have 
been only a limited number of reports published, 

FIGURE 2. a. CT: displacement of the spleen and pancreas into thorax; b. CT: mediastinal displacement; c. Rx: bowel in to 
the thorax
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most of these presenting small series with short 
follow-ups (6,7), both in adults and children. 

Simansky et al. proposed in 2002 as indications 
for surgery in affected children the failure to wean 
from ventilatory support symptomatic dyspnea (8). 
Till recently an open approach through thoracoto-
my or laparotomy was the standard, but Freeman et 
al. reported a series of 22 patients with diaphrag-
matic plication through minimally invasive tech-
nique, either laparoscopic or thoracoscopic (5). On 
performing the plicature, the diaphragm should be 
rendered as taut as possible, which may be more 
diffi cult with video-assisted technique, because of 
the lack of full tactile feedback, and with a greater 
risk of damage to the abdominal viscera through a 
thin diaphragm (9). The incidence and intensity of 
post-thoracotomy pain does not seem very different 
to that post minimally invasive technique (10,11), 
but further studies are necessary, on larger patient 
series.

The presented case is rather typical for the late 
diagnosis group of diaphragmatic eventration pa-

tients. In such children, respiratory symptoms usu-
ally presenting as recurrent respiratory infection 
may be the sole clinical element pointing to the 
congenital anomaly. Though the problem was 
clearly present on physical examination and imag-
ing data, the fi nal diagnosis, as well as the differen-
tial diagnosis with a CDH, was achieved during 
surgery, only. 

CONCLUSIONS

In searching the etiology of recurrent respiratory 
tract infections in children, the eventration of the 
diaphragm is a condition easily to be missed or 
misdiagnosed; for that reason, it should be kept in 
mind. Plication of the diaphragm, by open or mini-
mally invasive approach, is the treatment of choice, 
as it was also demonstrated in the presented case. 
Presently, the child is asymptomatic and on regular 
follow up. Proper informed consent was obtained 
from patient’s parents for the publication of the ar-
ticle.
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