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CASE REPORTS

LARGE CONGENITAL PULMONARY 
AIRWAY MALFORMATION WITH 

MUCINOUS CELL CLUSTERS
– A CASE REPORT

We report the clinical case of a 38 weeks gestational age neonate, antenatally diagnosed with a left large macrocystic 
pulmonary malformation conditioning dextrocardia. At birth, he presented with respiratory distress requiring non-invasive 
ventilation with high-flow nasal cannula (HFNC). A left inferior lobectomy was performed via thoracotomy on day 21 of life. 
Histological features of the lesion were compatible with congenital pulmonary airway malformation (CPAM) type I with muci-
nous cell clusters. No surgical complications were reported and the neonate was discharged six days after surgery. Follow-up 
two months after surgery was unremarkable.
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CASE REPORT

Congenital pulmonary airway malformation (CPAM) is 
the most common congenital lung malformation with a prev-
alence of0.69/10,000.1CPAM is not hereditary and is a benign 
lesion that appears prenatally as a thoracic cystic mass. Most 
CPAM lesions are small enough not to cause consequences. 
However, some large lesions can originate serious and even fa-
tal complications.2

A large macrocystic pulmonary malformation was de-
tected on an obstetrical ultrasound of a healthy 27-year-old 
woman. At 34-weeks gestation, the lesion occupied most of 
the left lung causing right mediastinal shift, the larger cyst had 
31x29mm.The fetal echocardiogram revealed consequent dex-
trocardia without other relevant findings.

No other complications were reported. The infant was 
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delivered spontaneously at 38 weeks, weighting 3490grams. 
The Apgar scores at the 1st, 5th and 10th minutes of life were 
9/9/10, respectively.

During the first hours of life, the neonate developed a 
respiratory distress which motivated his admission to the Neo-
natal Intensive Care Unit. Due to increasing oxygen needs, the 
infant required non-invasive ventilation with high-flow nasal 
cannula (maximum flow rate of 6L/min).

The chest x-ray upon admission (fig.1a) revealed a large 
cystic mass occupying most of the left hemithorax with me-
diastinal shifting. The 2D-echocardiography was normal. Eval-
uation by computed tomography (CT) angiography (fig.1b) 
revealed a heterogeneous mass with unclear vascularization 
origin, raising the suspicion of a pulmonary sequestration. 
Pleuro-pulmonary blastoma (PPB) was another differential di-
agnosis, although more remote. The cranial ultrasound was 
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normal, and urinary catecholamines and bone scintigraphy 
were negative.

The CT-angiography was repeated on day 14 of life 
which excluded the possibility of a pulmonary sequestration, 
turning the diagnosis of CPAM the most likely.

Due to an infectious intercurrence, surgery was post-
poned until day 21 of life. A left inferior lobectomy was per-
formed via thoracotomy, without complications. During recov-
ery, assisted ventilation was kept for two days, without further 

need for respiratory support. The post-operative x-ray showed 
a fully expanded left lung, a centralized mediastinum, and no 
signs of complications. The chest drain was removed after four 
days.

The gross examination (fig.2a,b) showed a non-encap-
sulated mass with multiple cysts (28mm largest diameter). The 
histologic features (fig.2c-f) showed a type I CPAM with multi-
ple mucinous cell clusters. It consisted of cystic spaces covered 
by cylindrical ciliated bronchiolar epithelium, with multiple foci 
of mucinous cell clusters, with cytological atypia, covering the 

Figure 1

Figure 2

a) X-ray at admission with a large cystic mass occupying the majority of the left hemothorax and shifting of the mediastinum to the right 
side of the chest; b) Multicystic mass with heterogenous density in the left inferior lobe. The lesion has cystic, solid and air content with 
the larger cyst having 3,7cm. An important mediastinal shift is observed.

a and b) Gross – remark underlying the pleura, a 47x45x38mm cystic, poorly defined mass; c -f) Histologic features of the lesion – type 
I congenital airway malformation (CPAM) – (HE- 200x). Microscopically there were fibrous septa, lined by pseudostratified, ciliated 
columnar or cuboidal cells. Multiple foci of mucinous cell clusters are showed in all figures with more or less complex architecture. In some 
areas, these foci of mucinous cells, showed cytological atypia with a high nucleo-cytoplasmic ratio, nuclei with loss of polarization, with 
coarse chromatin and occasionally evident nucleolus. This is more evident in imagese and f.
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cyst and bronchioalveolar structures, assuming aspects of lep-
idic, acinar and micropapillary pattern.

On the sixth day post-surgery, the newborn was dis-
charged home. During follow-up, he was asymptomatic and a 
thorax CT-scan, performed four months after surgery, revealed 
no residual lesions.

The authors report on a case of a large, symptomatic 
CPAM that initially posed diagnostic difficulties, and needed a 
lobectomy in the neonatal period.

Type I CPAMs consists of large cysts lined by a pseu-
dostratified columnar epithelium and, occasionally, charac-
teristic islands of mucigenic epithelium.3 These mucinous cell 
clusters are considered malignant precursors.3 In cases where 
these lesions follow their natural course, cases of mucinous 
adenocarcinomas, earlier diagnosed as CPAMs, have been de-
scribed.4In the presented case, the mucinous cells clusters are 
of particular importance since they occasionally grow along 
the alveolar septa into the adjacent alveoli, and because the 
observed focal atipia is microscopically indistinguishable from 
a mucinous adenocarcinoma.2 Nelson et al showed that the 
presence of histologic features of adenocarcinoma does not 
alter clinical behavior if resection is complete.5

Approximately 15% of CPAMs diagnosed prenatal-
ly regress spontaneously. From the cases diagnosed inutero, 
around 30% develop respiratory distress. Among these, up to 
one third may progress to respiratory failure.6

Although the management of asymptomatic CPAMs is 
controversial, in symptomatic CPAMs most will require respira-
tory support since birth.7

Besides most patients becoming symptomatic over 
time, given the possibility that the lesion is a type I pleuro-pul-
monary blastoma - since PPB and CPAM are not distinguishable 
clinically or radiologically - some authors advocate for resec-
tion in infancy.8 Elective lobectomy by thoracotomy is the most 
frequent surgical approach with very good outcomes. Limited 
resection may be considered in some cases but the consensus 
is that lobectomy is safer.6

Following resection, total lung capacity was reported to 
be preserved. However, concerning the long-term assessment 
of respiratory function, the literature is conflicting.9,10

In conclusion, we presented a clinical case of a large 
type I CPAM in which it was not possible to initially exclude a 
PPB. Following respiratory distress, the infant was submitted 
to a lobectomy, and histological analysis revealed potentially 
pre-neoplastic features. This strengthens that malignant lesions 
should be excluded, lesions should be precociously removed 
and, if considerably large, the infants must keep follow-up for 
a long period of time.
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