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ABSTRACT

Congenital lung malformations represent a disruption both in the formation of functional
pulmonary parenchyma and in the distribution of pulmonary vasculature. Prenatal imag-
ing studies have become widely accessible tools for detection of congenital disorders,
contributing to increase the incidence of this condition. However, the classification,
diagnosis, and treatment of this disorder are still a challenge in clinical practice. We
present the case of a female newborn with a prenatal history of congenital pulmonary
airway malformation, initially detected through routine obstetric ultrasound and confirmed
postnatally by computed tomography and histopathological analysis. This case report
aims to describe a disease with a complex classification and variable clinical course.
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RESUMEN

Las malformaciones pulmonares congénitas constituyen un factor disruptivo tanto en
la formacién de parénquima pulmonar funcional, como en la distribucién de los vasos
sanguineos. Los estudios de imagen en la etapa gestacional se han convertido en una
herramienta ampliamente disponible para la deteccion de patologias congénitas, que a
su vez han contribuido a un aumento en la incidencia de esta entidad. Sin embargo en
la practica clinica, sigue siendo un reto la nomenclatura, el diagndstico y el tratamiento
de este trastorno. Presentamos el caso de un recién nacido de sexo femenino con
antecedente prenatal de malformacion congénita de la via aérea pulmonar evidenciado
en ultrasonido de rutina y confirmado en el periodo posnatal por tomografia y estudio
histopatoldgico. Este reporte de caso tiene como objetivo describir una entidad de
clasificacion compleja con un curso clinico variable.

Palabras clave: Pulmén; Malformacién congénita pulmonar; Cirugia de reduccién de volumen
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INTRODUCTION

Congenital lung malformations are a group of
diseases with a prevalence of 30 to 42 cases per
100,000 people, and in some studies they represent
between 5% and 18% of all congenital anomalies.
In recent years, the incidence of this condition
has increased thanks to advances in ultrasound
technology for screening fetal malformations, so
in the long term it is expected to be excluded from
the list of rare disorders.!

The current nomenclature remains complex, as
it takes into account criteria such as genetic vari-
ants, morphological lesions, histological patterns,
and clinical manifestations —among other factors—
that are useful for practical differentiation but are
not mutually exclusive. Langston’s classification
describes several pathological findings: large-
cyst cystic adenomatoid malformation (Stocker
1), small-cyst cystic adenomatoid malformation
(Stocker 2), solid/adenomatoid cystic adenomatoid
malformation (Stocker 3); extralobar sequestra-
tion; bronchogenic cyst; congenital lobar hyperin-
flation; pulmonary hyperplasia; bronchial atresia.
In 2002, five subtypes of congenital pulmonary
airway malformation were included, corresponding
to a new classification proposed by Stocker, based
on anomalies that occur at different levels of the
tracheobronchial tree and at different stages of
lung development.23

The diagnostic method of choice in the prena-
tal period is ultrasound, as it offers a good safety
profile and is considered a reproducible and
cost-effective study. In the postnatal evaluation,
chest computed tomography is the preferred
study, offering superior diagnostic performance
compared with other modalities. Low concor-
dance has been demonstrated between prenatal
ultrasound and postnatal histological examina-
tion, making ultrasound insufficient as the sole
diagnostic method, whereas postnatal chest CT
shows greater concordance with histological
findings, especially in the detection of abnormal
systemic vessels.*

Expectant management is an option for as-
ymptomatic patients with lesions of favorable
prognosis. However, in cases with hemodynamic
instability or high risk for the later development
of infections or neoplasms, anatomical resection
is the recommended treatment.?

CASE DESCRIPTION

A female newborn, the product of a second preg-
nancy that was adequately monitored, born to
a 21-year-old mother with no comorbidities. An
obstetrical ultrasound performed at 24 weeks of
gestation described increased bilateral pulmonary
echogenicity accompanied by displacement of the
cardiac axis to the right, with no other identifiable
fetal morphological abnormalities. This ultrasound
study was concluded as consistent with cystic
adenomatoid malformation of the lung. Delivery
occurred by cesarean section at 36 weeks of gesta-
tion due to the onset of preterm labor and the pre-
viously described fetal comorbidity. She was born
weighing 2,900 grams, measuring 49 centimeters
in length, with a head circumference of 33 centime-
ters, and had a low Apgar score of 4/10, for which
she required high-frequency invasive mechanical
ventilation as well as inotropic and inodilator sup-
port. On head-to-toe examination, a significant
finding was a markedly decreased vesicular breath
sound over the left hemithorax. Postnatal chest
radiography and computed tomography showed
extensive involvement of the left lung parenchyma
by cystic lesions producing a mass effect, displacing
mediastinal structures, with significant atelectasis
of the ipsilateral lower lobe, in addition to small
cystic foci in the upper and lower lobes of the right
lung (Figure 1). Echocardiography revealed dextro-
cardia with situs solitus, tricuspid regurgitation,
mitral insufficiency, and pulmonary hypertension.
At 8 days of life, she underwent a surgical proce-
dure through video-assisted thoracoscopy, which
revealed a large cystic mass involving both lobes
of the left lung, especially the upper lobe. A left
upper lobectomy via thoracotomy was required due
to the challenging approach posed by the lesion’s
large size. The specimen was studied by the Pathol-
ogy Department, which described a rectangular,
blackish-colored mass measuring 7 X 5 X 3 cm,
with a firm consistency but with softened areas.
Microscopically, adenomatous and cystic regions
delimited by simple cuboidal to low columnar
epithelium were observed, accompanied by recent
intra-alveolar hemorrhages and no evidence of neo-
plastic infiltration (Figure 2). Based on the clinical,
histological, and imaging findings, a diagnosis of
congenital pulmonary airway malformation type
IIT was made. After surgery, her postoperative
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course was poor, with no possibility of ventilator
weaning and an increased need for vasoactive sup-
port; she therefore died at 29 days of life.

DISCUSSION

Congenital pulmonary airway malformation
(CPAM) is defined as a disorder of the airways
secondary to an alteration of the epithelial com-
ponent of the bronchial bud, which manifests as
exaggerated growth of bronchial structures and
a reduction in the number of alveoli. This predis-
poses to the development of a multicystic mass of
nonfunctioning lung tissue and/or adenomatous
pulmonary areas. The inheritance pattern is usu-
ally sporadic, and to date no aggravating maternal
factors have been described.®’

The nomenclature has changed since 1949,
when it was first described by Ch’in and Tang
as congenital cystic adenomatoid malformation
(CCAM). However, it was later shown that cys-

tic lesions were present in only three of the five
subtypes described by Stocker, and adenomatous
lesions in only one subtype, which could lead
to confusion when categorizing them. In 1977,
Stocker replaced the term CCAM with CPAM, as
it is currently known, and grouped the lesions into
three types. In 2002, the same author expanded
this classification to five subtypes.?®

Type 0 lesions, also known as tracheobronchial
lesions or acinar dysplasia, are the least frequent,
accounting for 1-3% of all subtypes. Involvement
is bilateral, with small, hypoplastic lungs, and
this condition is considered incompatible with life.
Type 1 lesions, or bronchial/bronchiolar lesions,
are the most frequent, accounting for 60-65%
of cases. They are usually unilobar and may be
morphologically multicystic or present with a
dominant cyst. Patients with this abnormality
may have respiratory symptoms, but prognosis
improves with surgical resection of the affected
anatomical segment. Type 2 lesions, or bronchiolar

Figure 1. Panel A: Chest X-ray showing displacement of mediastinal structures due to cystic lesions. Panel B: Chest CT scan (lung
window) showing, on axial view, multiple cysts in the left hemithorax.

Figure 2. Panel A: Histological section of lung tissue stained with H&E. (Panoramic view). An area of tissue replacing normal alveolar
tissue is outlined, forming a multicystic pattern. Panel B: Microscopic detail of the structures showing loss of the normal alveolar

pattern associated with intraalveolar hemorrhages.
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lesions, are usually diagnosed in the first year of
life. They may partially involve a lobe or, in some
cases, an entire lung. This subtype has been as-
sociated with other congenital malformations in
up to 50% of cases. Type 3 lesions, or bronchiolar/
alveolar lesions, are usually diagnosed in utero
due to the presence of a large adenomatous-like
mass that generally involves an entire lung.
These patients are born with severe respiratory
distress due to mediastinal displacement. Type
4 lesions, or alveolar lesions, are hamartomatous
malformations of the acinus. They tend to involve
a single lobe, are often diagnosed incidentally due
to pneumothorax or infectious processes, and are
usually associated with neoplasms. 58

Considering recent advances in terms of
availability of prenatal diagnostic methods, An-
drew Bush, one of the most widely recognized
pediatric pulmonologists today, points out the
inconsistency that may arise when using the
term congenital cystic adenomatoid malforma-
tion in both the prenatal and postnatal periods.
In the prenatal stage, this term may be applied to
a lesion that could even disappear before birth;
however, in the postnatal period, it is also used to
describe an anomaly severe enough to require a
lobectomy. Therefore, to achieve greater diagnostic
accuracy, it is suggested to use clear, descriptive
language for findings, avoiding speculation on
embryological origins and keeping clinical and
pathological descriptions separate. °

At present, the exact cellular mechanisms in-
volved in the pathogenesis of this disorder remain
under investigation. Studies in transgenic mice
have identified the overexpression of fibroblast
growth factors (FGF) types 7 and 10 in the pul-
monary mesenchyme, which interfere with lung
morphogenesis in CPAM. Acinar dysplasia has
been associated with genes encoding the transcrip-
tion factor TBX4, in which there is a disruption of
the TBX4-FGF epithelial-mesenchymal signaling
pathway. In type 1 lesions, atypical hyperplasia
of goblet cells has been described, which may
predispose to mucinous adenocarcinoma. The
distinction between type 1 and type 2 lesions is
complex, since mutations have been reported
in both, in the KRAS, GNAS, and EGFR genes.
Similarly, it has been suggested that type 3 lesions
may result from mosaic KRAS mutations arising
in the pulmonary epithelium during early stages
of development, placing them within the growing

group of RASopathies; however, no association be-
tween bronchiolar/alveolar lesions and mucinous
adenocarcinoma has been reported. Type 4 lesions
have been studied in several families, and in some
cases high-grade rhabdomyosarcomatous features
have been identified. In this subtype, mutations in
the DICER1 gene have been detected in more than
70% of children with alveolar lesions, in addition to
others identified in the TP53 gene. Recent studies
have suggested a change in the designation of this
subtype, considering it to be a pleuropulmonary
blastoma.!%!!

The treatment of choice for congenital pul-
monary malformations with poor prognosis and
significant clinical impact at an early age remains
surgical; however, in asymptomatic patients with
a high life expectancy, this option is debatable.
Although pulmonary resection is considered an
alternative to preserve alveolar capacity, minimize
the risk of malignancy, and prevent infectious
complications, the risk of subsequent respiratory
morbidity must be taken into account. Expect-
ant management is a reasonable option for small
lesions accompanied by mild symptoms, and a
chest CT scan is suggested around 6 months of
age, according to each patient’s particular cir-
cumstances, since lesions detected prenatally have
been described to regress spontaneously during
postnatal evolution.!?

Long-term follow-up of post-surgical patients
with congenital pulmonary malformation is very
limited. In a study conducted in Spain, acute post-
operative complications were reported in 28% of
the studied population; however, follow-up was
performed only during the first month after pul-
monary lobectomy. In Italy, patients undergoing
pulmonary resection were assessed, with long-
term effects after one year of follow-up ranked
by frequency as follows: chronic cough, recurrent
infections, wheezing, poor exercise tolerance, and
the development of chest and spinal deformities.
These findings were not statistically significant
for most of the variables studied, except for spi-
rometry results, in which a significant correlation
was demonstrated between pneumonectomy and
long-term deterioration of pulmonary function.
Further follow-up studies are needed to explain the
risk-benefit ratio of surgical procedures in patients
with CPAM, considering that in the previously
described single-center studies, this was the most
frequent diagnosis among congenital pulmonary
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malformations and that most patients remained
free of respiratory symptoms prior to surgical
intervention.131

In Latin America, some descriptive studies of
patients with congenital pulmonary malformations
have been conducted, with CPAM being the most
common type of lesion, followed by pulmonary
sequestration and hybrid lesions. Regarding the
clinical spectrum, and in contrast to European
countries, a higher proportion of patients have
been found to be symptomatic prior to the pro-
cedure, ranging from potentially fatal perinatal
respiratory failure to recurrent bronchopulmonary
infections in older children.!%%

In this case report, the patient was born with
a large pulmonary lesion with respiratory and
hemodynamic compromise; therefore, the final
outcome was death, despite timely surgical treat-
ment. The changes reported on echocardiography
may be secondary to displacement of mediastinal
structures; however, the possibility that these find-
ings indicate associated congenital malformations
cannot be ruled out.

CONCLUSION

Congenital pulmonary malformations represent
a heterogeneous group of disorders that require
the participation of multiple specialties in order to
harmonize therapeutic approaches. The dilemma
between conservative management and surgical
treatment remains controversial in patients with
mild symptoms; therefore, more prospective stud-
ies are needed.
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