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Congenital pulmonary airway malformation (CPAM) is a broad spectrum of congenital

cystic lung lesions caused by the arrested bronchoalveolar development. Approximate-
ly, 80% of CPAMs are diagnosed prenatally or during the neonatal period when patients
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Introduction

Congenital pulmonary airway malformation(CPAM), previ-
ously known as congenital cystic adenomatoid malformation,
is a rare congenital disorder of childhood affecting neonates
and infants." It is caused by the bronchoalveolar developmen-
tal arrest with the proliferation of the terminal respiratory
units in the affected lobe.? As the air gets entrapped, it leads to
the cystic dilatation of the bronchioles.? It has an incidence of 1
in 25,000 to 35,000 population.4 These lesions manifest with
recurrent pneumonia and severe respiratory distress.! These
cases can be detected during routine prenatal ultrasonography
(USG)."*> Very rarely, they can remain undetected until
adulthood, when the patient starts showing nonspecific lower
respiratory tract symptoms.6 Stocker et al have divided CPAM
into five subtypes based on morphology and microscopy, with
type 1 being the most common subtype.”-8 Biopsy plays a vital
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present with respiratory failure and cyanosis. CPAM is often associated with other
organ anomalies and aplasia, and they have poor prognoses. Many CPAMs are detected
in infants and school-age children, and infections like pneumonia trigger these
diagnoses. It rarely manifests in adults. These often get missed because of the
superadded diseases, and hence, it is essential to have a correct approach to their
diagnosis to avoid misdiagnosis.

role in confirmation.'8 Grossly, they show single or multiple
cystic spaces. On microscopy, varying sized microcystic spaces
lined by ciliated, cuboidal to columnar epithelium along with
inflammatory infiltrates, are seen.”™® Lobectomy is the pre-
ferred treatment of choice and is considered life—saving.10
CPAM holds a good prognosis after lobectomy. However,
incomplete resection can lead to recurrence. Rare cases of
patients developing adenocarcinomas after resection have also
been reported.® Here, we report a rare case of CPAM in a 40-
year-old woman who remained undetected until lately when
she started having high-grade fever and associated cough.

Case Report

A 40-year-old female with no previous comorbidities pre-
sented with cough with expectoration and high-grade fever
for 6 months, which aggravated for the past 10 days. The
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Fig. 1 Chest X-ray of left lower lobe opacity.

expectorant was whitish with no bloodstain. The chest X-ray
showed well-defined opacity in the left lower zone near the
cardiophrenic region (=Fig. 1). On contrast-enhanced com-
puted tomography scan, thorax, a well-defined, rounded,
thin-walled, hypodense, nonenhancing uniloculated cystic
lesion measuring 6 x 4.8 x 4.5cm was seen—the posterior
basal segment of the left lower lobe with no surrounding
consolidation (=Fig. 2). A possibility of the bronchogenic
cyst was considered based on imaging; however, certain
differentials were also considered, such as hydatid cyst,
esophageal duplication cyst, and sequestration cyst. Bron-
choscopy findings were unremarkable.

An elective left lower lobectomy was performed. Grossly,
the left lobectomy specimen measured 17 x 8 x 6 cm with a
cyst on the posterior surface. A hematoma was also seen on
the upper portion. Cut surface showed a solitary cyst mea-
suring 8 x 5 x 4.5 cm exuding purulent material in the lung
parenchyma. There were no septations noted (=Fig. 3).
Microscopy showed an intraparenchymal cyst lined by cili-
ated columnar respiratory epithelium having a uniform

Fig. 2 Contrast-enhanced computed tomography scan of thorax:
well-defined rounded, hypodense, thin-walled nonenhancing unilo-
culated lesion—posterior basal segment of the left lower lobe.
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Fig. 3 Gross findings: Left lobectomy specimen with a large cyst
measuring 8 x 5 x 4.5 cm. The cyst has a glistening appearance.
Adjacent lung parenchyma is spongy and hemorrhagic.

nucleus (=Figs. 4-6). Adjacent lung parenchyma showed
tiny cystic spaces lined by cuboidal to columnar epithelium
with a uniform nucleus containing serous secretions. Also
areas of hemorrhage and scattered chronic inflammatory
cells were noted. The cyst had proteinaceous material.
Diagnosis of CPAM-type 2-left lower lobe was made. On
subsequent follow-up, the patient recovered well.

Discussion

The CPAM is a rare and complex congenital anomaly result-
ing from the failure of normal bronchoalveolar development

Fig. 4 Microscopic findings: Cyst containing serous secretions and
lined by ciliated columnar epithelium having a uniform nucleus (4x,
hematoxylin and eosin).
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with the hamartomatous proliferation of terminal bron-
chioles in a gland-like pattern (adenomatoid).' It is usually
diagnosed either prenatally or within the first 2 years of life
(90% cases) and may cause severe respiratory distress in
newborns and infants."> They are usually solitary and in-
volve a single lobe.®~'2 Based on morphology and microsco-
py, Stocker et al classified it into five subtypes in 2002.5°8
Type 0 CPAM (acinar dysplasia) is composed of cartilaginous
airways, type 1 has >2cm cysts lined by ciliated columnar
epithelium—the most common type, type 2 have <2 cm cysts
resembling ectatic irregular bronchioles (second most com-
mon), type 3 is primarily solid lesion resembling pulmonary
hyperplasia, and type 4 is composed of a large peripheral cyst
lined by alveolar epithelium.>® USG allows early detection
during the second trimester of pregnancy as cystic and
hyperechoic fetal lung lesions.' However, very rarely,
they can go undetected until adulthood. Our patient has
remained asymptomatic for around 40 years until she devel-
oped recurrent lower respiratory tract infections. Detailed
clinical examination revealed no associated congenital de-
formities. Salient clinicopathological characteristics of infant
and adult CPAM are shown in =Table 1.

The diagnosis of CPAM presenting in an adult can easily be
Fig.5 Microscopic findings: Intraparenchymal cyst (10x, hematoxylin ~ missed. Hence, it is essential to distinguish CPAM from the
and eosin). broad spectrum of congenital pulmonary malformations like
bronchogenic cysts, giant bulla, bronchopulmonary sequestra-
tions, bronchiectasis, congenital lobar emphysema, and bron-
chial atresia.> Chest computed tomography (CT) might be a
better diagnostic modality than X-rays for cystic lung diseases,
but biopsy helps to confirm the diagnosis.>~'? In our case, based
on the chest X-ray and CT findings of nonenhancing unilocu-
lated cystic lesion in the posterobasal segment, the broncho-
genic cyst was the most probable diagnosis. Lobectomy is most
commonly preferred in patients with CPAM.' In our patient
also, a left lower lobectomy was done. Grossly, CPAM comprises
single or multiple cysts of varying sizes containing purulent
material suggestive of superadded infection. On microscopy,
cystic air spaces lined by cuboidal-columnar epithelium are
associated with tubular bronchiole-like structures with respi-
ratory epithelium lining.® A final diagnosis of CPAM-type 2-left
lower lobe was made based on the history, clinical examination,
radiological, gross, and microscopic findings.

Approximately, 80% of CPAMs are diagnosed prenatally or
during the neonatal period when patients present with respi-
Fig. 6 Microscopic findings: Cyst with ciliated columnar lining ratory failure and cyanosis. CPAMs are rarely found in adults.
epithelium (40x, hematoxylin and eosin). The age ranges from 21 to 80 years, and their mean age
was 38 years. It usually affects the lower lobes of the lungs.

Table 1 Salient clinicopathological characteristics of CPAM in neonates and adults

CPAM neonates CPAM adults
Associated type Type 0, 3, 4 Type 1, 2
Clinical manifestations Recurrent respiratory infections, Recurrent pulmonary infection,

acute respiratory distress pneumothorax, hemoptysis, fever, and dyspnea
Risk of malignancy Nil Rarely to adenocarcinoma

Abbreviation: CPAM, congenital pulmonary airway malformation.
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These manifests with infection or common respiratory symp-
toms like cough, sputum, or respiratory distress. Few patients
present with pneumonia, lung abscesses, pulmonary tubercu-
losis, or aspergillosis. Few cases are associated with increased
incidence of papillary or mucinous adenocarcinoma.

The following differentials have to be ruled out to avoid
false diagnoses. Bronchopulmonary sequestration usually
has no connection to the tracheobronchial tree. It is sup-
plied by an anomalous systemic artery like the descending
thoracic aorta or the abdominal aorta rather than the
pulmonary circulation. The absence of anomalous vascular-
ization in our case excludes bronchopulmonary sequestra-
tion.”~'° The lack of inflammatory destruction of cartilage
and bronchi with squamous metaplasia ruled out the bron-
chogenic cyst. Esophageal duplication cyst shows an attach-
ment to the esophageal wall.’"'> Usually, they have gastric
epithelium and two layers of muscularis propria, which were
absent in our case.'* Lungs are the second most common site
for hydatid disease in adults. It becomes one of the common
differentials for CPAM, which the laminated cyst and brood
capsules can differentiate with scolices in our case.'” In addi-
tion to these, the differential diagnosis of CPAM also includes
congenital diaphragmatic hernia, congenital lobar emphyse-
ma, localized pulmonary interstitial emphysema, and pneu-
matoceles due to staphylococcal infection. These disorders
usually can be distinguished from CPAM based on radiographic
appearance and clinical history.'®"'°

In most cases, the prognosis of CPAM after resection is
favorable, and some rare cases have been reported showing
patients developing mucinous bronchoalveolar carcinomas
after resection.'#"'° Considering the risk of malignant trans-
formation, patients are regularly advised to follow up in 3 to
5 years. The postoperative event, in our case, was favorable,
and the patient is doing well.

Conclusion

Due to the rarity of CPAM in adults and the presence of close
mimickers, it is essential to consider CPAM as one of the
differentials in patients with a cystic lesion of lung and
recurrent respiratory tract infections.
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