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CONGENITAL LUNG  ANOMALIES: SHORT REVIEW OF THE LITERATURE AND ONE 
CASE REPORT (Abstract): Lung development can be divided into five periods of time with dif-
ferent anatomical and functional changes. Fetal lung development incorporates a combination of 
two processes: lung growth and lung maturation, related but separatelly controlled. A normal 
amount of amniotic fluid is important for the fetal lung growth. Congenital lung malformations 
are a heterogeneous group of anomalies that involve the lungs and tracheobronchial tree, vascular 
abnormalities or frequently both entities (pulmonary sequestration, pulmonary maldevelopment 
and scimitar syndrome). Bronchopulmonary sequestration (BPS) is a very rare anomaly of devel-
opment, encountered in 1,1-1,8% of all pulmonary resections. BPS represents masses of nonfunc-
tioning lung tissue, without connection with the normal tracheobronchal tree and are supplied by 
an anomalous systemic artery. Extralobar BPS consists of a discrete accessory lobe of the lung 
covered by its own pleura. Both types are usually found in the thorax and on the left side in 65-
90% of cases. Key-words: EXTRALOBAR PULMONARY SEQUESTRATION, ULTRASONOG-
RAPHY, MRI, ANTENATAL DIAGNOSIS

inTroDUCTion
Lung development  was divided into five 

periods of time, with different anatomical chang-
ings in pulmonary architecture: embryonic stage 
(weeks 4-5), pseudoglandular stage (weeks 5-17), 
canalicular stage (weeks 16-25), sacular stage 
(weeks 24-36-40) and alveolar stage (starting 
with 36 weeks until 8 years old) (1).

During the embryonic stage, lung buds orig-
inate from the ventral wall of the foregut, where 
lobar division occurs. The mesenchyme of the 
lung buds originates in mesoderm and from the 
intraembryonic coelom the pleural cavities appear 
as elongated spaces connecting pericardial and 
peritoneal spaces. During the pseudoglandular 
stage, conducting epithelial tubes surrounded 
by thick mesenchyme are formed. By 2 months 
all segmental bronchi are formated and the 
lungs have the appearance of a glandlike struc-
ture. This stage is critical for the formation of 

all conducting airways. In the canalicular stage 
lung morphology changes dramatically, the dif-
ferentiation of the pulmonary epithelium results 
in the formation of the future air-blood barrier.
The surfactant synthesis and lung canalization 
begin arround 24th week. In the saccular stage 
are formed the most peripheral airways and the 
vascular tree also growths in lenght and diam-
eter. The surfactant secretion is now fully es-
tablished. In the alveolar stage occurs the mi-
crovascular maturation. Respiratory motions 
and amniotic fluid are thought to have a role in 
lung maturation (1,2,3).

Fetal lung development incorporates a com-
bination of two processes: lung growth and 
lung maturation, realated but separatelly con-
trolled. A normal amount of amniotic fluid is 
important for the fetal lung growth. 

Each intrathoracic anomaly has an impact 
not only on its own organ functioning but may 
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also have an effect on surrounding organs and 
systems (for example diaphragmatic hernia re-
sulting in lung hypoplasia). Diagnostic ultra-
sound and lately magnetic resonance imaging 
(MRI) play a major role in the detection of 
fethal intrathoracic pathology. (4) Accurate and 
timely identification of congenital anomalies 
often makes the difference between survival and 
death. 

The incidence of congenital disorders of the 
respiratory tract is low and their effects are 
particulary seen during the first year of life. 
They can be divided into abnormalities of the 
thorax (specifically the diaphragmatic hernia), 

lung, the blood supply, the airways and the 
larynx and oral cavity.

Congenital lung malformations are a hetero-
geneous group of anomalies that involve the 
lungs and tracheobronchial tree (congenital air-
way pulmonary malformation, bronchial atresia, 
bronchogenic cyst, congenital lobar overinfla-
tion, pulmonary cyst, hamartoma, pulmonary 
isomerism and azygous lobe), vascular abnor-
malities (arteriovenous malformations, anoma-
lous pulmonary venous return, pulmonary artery 
sling, interrupted pulmonary artery, pulmonary 
varix, pulmonary vein stenosis and pulmonary 
lymphangiectasia), or frequently both entities 

fig. 1. MRI transverse section 
of the fetal thorax

fig. 2. MRI parasagital section 
of left fetal thorax

fig. 3. MRI sagital section 
of fetal mediastinum

fig. 4. MRI coronar section 
of fetal mediastinum
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fig. 5. MRI coronar section 
of the fetal thorax

fig. 6. Transversal section 
of the fetal thorax

fig. 7. Transversal section
of fetal thorax

(pulmonary sequestration, pulmonary malde-
velopment and scimitar syndrome). Advances 
in diagnostic imaging (including sonography, 
multi-detector computer tomography, magnetic 
resonance imaging and angiography) have in-
creased their detection during both antenatal 
and postnatal periods, and radiological charac-
terisation, which in turn influence patient coun-
selling and management stratification (5).

Bronchopulmonary sequestration (BPS) is a 
very rare anomaly of development, encountered 
in 1,1-1,8% of all pulmonary resections. BPS 
represents masses of nonfunctioning lung tis-
sue, without connection with the normal tra-
cheobronchal tree and are supplied by an anom-
alous systemic artery. Usually it is situated in 
the lower lobes (6,7). It is divided into intralo-
bar and extralobar.  In both instances arterial 
blood supply is from systemic circulation, from 
aortic branches and venous drenage is either 
towards pulmonary veins (intralobar) or sys-
temic veins (extralobar). Intralobar BPS ac-
counts for 75% of all pulmonary sequestrations 
and it consists of an abnormal segment of lung 
tissue that shares the visceral pleura from the 
normal lung. Extralobar BPS consists of a dis-
crete accessory lobe of the lung covered by its 
own pleura (3). Both types are usually found 
in the thorax and on the left side in 65-90% of 
cases (4).

CASE rEPorT
We present the case of a 29 year-old pri-

mipara who has been refered to a materno-fetal 

medicine specialist by her obstetrician. The 
pregnancy was obtained naturally, the evolution 
was in normal parameters. The first trimester 
screening for chromosomal anomalies was nor-
mal. When the examination for second trimes-
ter morphology was performed it was detected 
a hyperechogenic mass in the area of mediasti-
num, towards the left lung. Color Doppler did 
not visualised vessels arising from descending 
aorta, so the blood supply of the mass remained 
uncertain. The materno-fetal specialist reffered 
the patient to the radiology department to un-
dergo fetal MRI. The patient was counseled for 
genetic testing so amniocentesis with molecular 
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karyotype was performed. The karyotype was 
normal. 

The ultrasound examination at 23w4d and 
31w4d revealed the aspect of a tracheal cyst and 
suggestive modifications for pulmonary seques-
tration in figures 6 and 7. The examination of 
fetal heart was normal, the diaphragm was com-
pletely visualised.

Magnetic resonance imaging was performed 
using a 1.5 Tesla magnetic field, with multipla-
nar T2 single-shot turbo spin echo sequences.  
The thoracic mass was visualised as well-de-
fined mass with homogeneous high-signal in-
tensity compared to normal lung tissue in the 
surrounding area of the left lung. MRI did not 
show any other congenital anomaly of thorax. 

The MRI examination revealed important 
details for the dianosis. In figure 1 we can 
visualise the fetal mediastinum and retrotrache-
al the well defined cystic mass, suggestive for 
tracheal cyst. The pulmonary areas: superior 
left pulmonary lobe with pulmonary sequestra-
tion image, normal right pulmonary area, nor-
mal cardiac area with three vessels image.

In figure 2 we visualise the normal fetal 
thorax, the integrity of the diaphragm (stom-
achal pouch under the diaphragm), normal car-
diac area, left superior pulmonary lobe with 

suggestive image for BPS. Figure 3 and 4 reveal 
the fetal mediastinum with suggestive image for 
tracheal cyst. Figure 5 is suggestive for BPS in 
the left pulmonary superior lobe.

ConClUSionS 
Ultrasonography is important in the diagno-

sis of pulmonary anomalies, in this case of 
pulmonary sequestration. It is also important in 
assessing progression and in formulating prog-
nosis which is capital important for appropriate 
prenatal parental counseling and for following 
fetal therapy. In our case ultrasonographic fin-
dins where confirmed by the MRI examination. 
The diagnosis was made in the second trimester 
but unfortunatelly the ultrasound could not es-
tablish the origins of arterial blood supply of 
the pulmonary mass.

In our case serial prenatal sonograms were 
necessary for the evaluation of the progression 
of the lession. Sometimes large lesions can 
compress the esophagus and thoracic veins, 
resulting in fetal hydrops. The hydrops is an 
indication for fetal interventional therapy or 
early delivery in case this is not possible. Se-
rial sonograms can identify in time poor prog-
nostic factors such as increasing size of the 
sequestrated mass, increasing mediastinal shift, 
compression of surounding organs.
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