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Right congenital diaphragmatic hernia – 
a diagnosis to consider

ABSTRACT 
Objectives. Diaphragmatic hernia is not a common disease. The severity of symptoms may vary depending on 
the size of defect and the organs involved. A defect on the right side is quite rare. This congenital condition may 
not be clinically obvious for a long time.
Material and method. We present the case of a patient hospitalised in the Pediatrics Department of “Grigore 
Alexandrescu” Hospital for unrelated pathology, incidentally diagnosed with right congenital diaphragmatic her-
nia after the age of three.
Results (case presentation). 3 years 6 months old girl is admitted for persistent cough. An antenatal diagnosis 
of agenesis of the aortic arch had been set. She was born premature, required intensive care during the neo-
natal period, one diagnosis being right pulmonary hemorrhage. Postnatal ultrasound examination diagnosed 
venous duct anomaly. She had a good clinical course with normal growth, normal cardiac and liver functions. 
The clinical examination was unremarkable. A thoracic X-ray described homogeneous, well-defined opacity in 
the right lower pulmonary lobe. Abdominal ultrasound confirmed azygos continuation of the inferior vena cava. 
She underwent antibiotic therapy for pneumonia (7 days) with no change of the thoracic image. Thoracic com-
puted tomography demonstrated Morgagni’s hernia with liver thoracic dislocation. 
Conclusions. Diaphragmatic hernia is a challenging diagnosis to be made. Although a congenital condition, it 
may be asymptomatic for a long time and a high degree of suspicion is required.
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CASE PRESENTATIONS

abbreviations
CDH: Congenital diaphragmatic hernia
CDMH: Congenital diaphragmatic Morgagni hernia

InTROduCTIOn

Congenital diaphragmatic hernia (CDH) refers 
to a defect in the development of diaphragm mus-
cle that leads to protrusion of abdominal viscera 
into the thoracic cavity, thus interfering with the 
normal development of the lungs. The condition 
has two main features: absence/deficiency of the 
diaphragm due to an incomplete formation of the 
muscle or incomplete muscularization that leads to 
eventrations (a thinned part of the diaphragm is el-
evated) (1,2). The male/female ratio is slightly in 
favor of men. However, in Morgagni’s hernias 
there is no clear evidence of gender association (3). 

CDH may present as an isolated defect or as part 
of a syndrome. 2% of all cases are reported to be 
familial, transmission being associated with auto-

somal recessive, autosomal dominant or x-linked. 
Fryns syndrome is an autosomal recessive disease 
which includes CDH, anomalies of the brain, heart, 
urinary system and hypoplasia of distal digits. Cor-
nelia de Lange syndrome is an autosomal dominant 
disorder, characterized by the association of par-
ticular facial traits, CDH, hirsutism and develop-
ment delay. Trisomy 13, 18 and 21 are the most 
common chromosomal abnormalities related to 
CDH (2,4).

Etiology is unclear and is thought to be multi-
factorial. There are multiple genetic, environmental 
and nutritional factors such as defects in vitamin A 
pathway, low retinol/retinol-binding protein or her-
bicide (2). 

The diaphragm muscle develops during the 8th 
and 12th week of gestation. Thoracic and abdominal 

Ref: Ro J Pediatr. 2019;68(2) 
DOI: 10.37897/RJP.2019.2.9

Ruxandra Darie1, Raluca Maria Vlad1,2

1“Grigore Alexandrescu” Emergency Children’s Hospital, Bucharest, Romania 
2“Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania

Article History:
Received: 23 May 2019
Accepted: 29 May 2019



Romanian JouRnal of PediatRics  – Vol. lXViii, no. 2, YeaR 2019104

cavities are separated by the septum transversum, a 
membrane populated later with muscle fibers. 
When organs from the abdomen migrate into the 
chest cavity, lung growth is poor, resulting in pul-
monary hypoplasia, the main complication of CDH 
(4,5). 

Left side defects are more common (85% of all 
cases) and are often associated with herniation of 
stomach, intestines, liver or spleen into the chest 
cavity. They are called Bochdalek (posterolateral) 
hernias. Non-posterolateral hernias are anterior de-
fects of the diaphragm and can appear either on the 
right or left side, but also in the midline. Morgagni-
Larrey hernia affects almost 2% of the newborn 
population, is located on the right side and consists 
in herniation of the liver and intestines into the tho-
racic cavity. Other anterior defects (2-7%) include 
Pentalogy of Cantrell (CDH, abnormalities of the 
heart), a severe type of hernia and central hernia (a 
rare condition involving the non-muscular part of 
the diaphragm) (1,6).

Congenital diaphragmatic Morgagni hernia 
(CDMH) always has a hernia sac represented by 
parietal peritoneum or hypoplastic diaphragm. 
Most of the cases are associated with multiple mal-
formations or chromosomal disorders such as intes-
tinal malrotations, ventricular septal defects, pul-
monary artery stenosis or Down syndrome. Most 
cases of CDMH manifest in adulthood and are 
rarely diagnosed in the pediatric population. These 
patients rarely present with intestinal obstruction or 
strangulation at the beginning. The diagnostic is 
suspected on plain X-ray and is confirmed by CT-
scan. Differential diagnosis includes: bronchogenic 
cysts, congenital cystic adenomatoid malforma-
tion, cystic teratomas, pulmonary agenesis (3).

CASe pReSenTATIOn

A 3 years 6 months old girl was hospitalized for 
persistent wet cough. On history, the parents re-
ported multiple upper respiratory tract infections in 
the last 6 weeks (after starting preschool), with 
brief periods of improvement after symptomatic 
treatment. Four days before hospital admission, the 
patient experienced severe and frequent outbursts 
of productive cough with shortness of breath. No 
other clinical signs were associated. 

Prenatal outline suspected in the second trimes-
ter a life-threatening cardiac abnormality (aortic 
arch agenesis), which was later ruled out. Due to 
intrauterine ascites and other obstetrical complica-
tions, the patient was born premature at 33 weeks 
of gestation through C-section with an APGAR 

score of 6-7. She required intensive care during 
neonatal period, one diagnosis being right pulmo-
nary hemorrhage (fig. 1). Postnatal ultrasound ex-
amination revealed venous duct anomaly (drainage 
of hepatic veins in the right atrium), mild hyper-
trophic cardiopathy and ascites. 

FIGURE 1. Chest x-ray from the neonatal period: patient 
diagnosed with pulmonary hemorrhage

The patient had a good clinical course over the 
first 3 years of life, with normal growth and normal 
cardiac and hepatic functions. 

At admission, the clinical findings were produc-
tive cough, respiratory rate of 24 per minute, with 
no crackles on lung auscultation, an oxygen satura-
tion up to 99% and a heart rate of 80 beats per min-
ute. Multiple small cavernous hemangiomas were 
discovered on the scalp and thorax. Otherwise the 
clinical examination was unremarkable. 

Cell blood count showed normal hemoglobin 
value, white blood cell count = 19,100/mm3, with a 
normal leukocyte differential count, and platelets = 
320,000/mm3. No inflammatory syndrome was 
found. Immunological markers, liver and renal 
functions were normal. Nasal and pharyngeal cul-
tures, gastric lavage for acid-fast bacilli, Mantoux 
test and bronchial aspirate were all negative.

A chest X-ray was obtained and demonstrated 
homogenous, well-defined opacity in the right low-
er pulmonary lobe (fig. 2). 

Abdominal ultrasound confirmed complex mal-
formation of the venous duct (abnormal drainage of 
the left hepatic vein into the right atrium and the 
right hepatic vein in the vena cava). Echocardiogra-
phy maintained the diagnosis, revealing azygos 
continuation of the inferior vena cava. 
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FIGURE 2. Chest x-ray: (a) posteroanterior view, (b) right 
side view

After clinical, laboratory and imaging consider-
ations, diagnoses established were: medium lobe 
pneumonia, complex venous duct abnormality and 
multiple cavernous hemangiomas.

The patient underwent antibiotic therapy for 7 
days, with clinical improvement but no change of 
the thoracic image. At this point, numerous differ-
ential diagnoses were taken into account (respira-
tory tract abnormality, tumor mass) and a CT-scan 
of the thorax was performed. It demonstrated Mor-
gagni’s hernia with liver thoracic dislocation (fig. 3).

FIGURE 3. CT scan of the thorax (a) transverse section, 
(b) sagittal section

The patient underwent a single contract barium
enema that proved no bowel loop herniated in the 
thorax (fig. 4).

FIGURE 4. Irigography: No bowel loop herniated in the 
thorax

At this point in time, the surgical examination 
ruled out the risk of bowel obstruction and did not 
consider an immediate surgical therapy required. 
The surgical option was revisited three years later 
and set the indication for corrective surgery, as 
signs of pulmonary hypertension started to devel-
op.

dISCuSSIOnS

The most common clinical feature of CDH is 
respiratory distress (cyanosis, retractions, grunting 
respiration) in the first 24 hours due to lung hypo-
plasia, which occurs mainly on the same side as the 
hernia. Nevertheless, there are some types of dia-
phragm defects, such as Morgagni hernia, without 
any clinical manifestations in the newborn period. 
In our case, the patient required intensive care in 
the neonatal period, being prematurely born. The 
opacity seen on thoracic x-ray was at that point 
considered right pulmonary hemorrhage; compar-
ing the two images (fig. 1 and 2a), the similarity is 
obvious. Other clinical findings of CGH include a 
scaphoid abdomen, barrel-shaped chest, intestinal 
sounds in the thorax and fast heart rate. Craniofa-
cial dysmorphism, extremity abnormalities or spi-
nal dysraphism can be found in syndromic CDH 
(1,7,8). None of these were described in our case. 

Up to one-third of CDMH cases are reported 
clinically asymptomatic despite the congenital na-
ture of the illness. The condition may present with 
recurrent chest infections, gastrointestinal symp-
toms or nonspecific signs. Gastrointestinal presen-
tation in rare and usually obstructive in nature due 
to the incarceration of bowel loop (especially the 
colon) in the hernia sac (3,8). In the case presented 
the diagnosis was incidentally made as the patient 
developed persistent respiratory signs due to acute, 
unrelated, respiratory pathology and a chest x-ray 
was done.

Among the complications associated with CDH 
are pulmonary hypertension, left ventricular dys-
function, chronic lung disease, gastroesophageal 
reflux or underdeveloped intestines. Because most 
children with serious lung problems are most likely 
to have growth problems, failure to thrive is usually 
present, accompanied by developmental delays (7). 
Our patient exhibited no complications by the age 
of 6. When signs of pulmonary hypertension start-
ed to develop, the surgical recommendation shifted 
to a more aggressive approach.

A redoubtable complication, which appears in 
right-sided hernias, is hepatic pulmonary fusion, an 
extremely rare condition (only 14 cases in litera-
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ture, most of them in the neonatal period/ infancy). 
Hepatic and pulmonary tissue fuse by a fibrous 
band, broncho-biliary fistula or anomalous drain-
age from the right lung to the intrahepatic inferior 
vena cava are findings related to HPF (9). 

Prenatal investigations in the second trimester 
detect approximatively 60% of affected fetuses 
with right-sided hernia and 80% of those with left-
sided CDH. Obstetric ultrasound performed during 
routine screening or during investigations for poly-
hydramnios (which can reportedly complicate up to 
80% of pregnancies with CDH fetuses) is the pri-
mary diagnostic method. MRI is useful for detect-
ing atypical thoracic lesions or assessing lung vol-
umes (estimated fetal lung volume and the amount 
of herniated viscera are critically prognostic indica-
tors). Color flow Doppler identifies right-sided her-
nias, which can be difficult to detect on ultrasound 
examination due to the similar echogenicity of lung 
and liver. It can also suggest liver herniation by 
demonstrating abnormal position of the umbilical 
and portal vein (1,2,10). The CDMH remained un-
diagnosed prenatally in our case, although the preg-
nancy was continuously monitored with repeated 
US investigations. Postnatal diagnosis relies on 
clinical presentation – diminished breath sounds ip-
silateral to the side of the hernia, displacement of 
heart sound contralateral to the hernia – as well as 
chest X-ray, which shows mediastinal shift and vis-
ible bowl gas above the diaphragm (1). No bowel 
was herniated in this case, so the diagnosis was 
overlooked repeatedly in the neonatal period.

Late diagnosis is characterized by the presence 
of chest mass on the radiologic exam, as in our 

case, gastric volvulus or bowel obstruction. Other 
important findings include left ventricle hypoplasia 
in left-sided hernias and pleural effusions in right-
sided ones (6).

Surgical therapy is performed in an open or min-
imally invasive manner. In most cases abdominal 
approach is preferred instead of thoracoscopic 
methods, more likely if there are any anomalies as-
sociated with CDH (ex: intestinal malrotation). For 
CDMH, surgical repair is recommended on a semi-
urgent basis to avoid morbidities (2,8). The second 
surgical opinion is in our view according to most of 
literature data. Although the patient does not have 
risk of bowel obstruction, other comorbidities re-
lated to thoracic dislocation of the liver must be de-
cisive in the therapeutic decision.

Recent data reported a mean survival rate of 
63% for CDH children. Isolated CDH has generally 
a better prognostic than CDH complicated by nu-
merous anomalies. There are three major predictors 
of outcome: associated anomalies (especially heart 
disease), the degree of pulmonary hypoplasia and 
liver herniation. Moreover, right-sided hernias have 
a greater mortality rate than left-sided ones (1,2,10).

COnCluSIOnS

Diaphragmatic hernia is a challenging diagnosis 
to be made. Although a congenital condition, it may 
be asymptomatic for a long time and a high degree 
of suspicion is required, especially in the right vari-
ant for which most of the data is based on case re-
ports and case series.
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