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A B S T R A C T

Pleuropulmonary blastoma (PPB) is a rare primitive malignant lung cancer that occurs in pedi-
atric age. Its main differential diagnosis is congenital cystic pulmonary malformation (CPAM).

A 30-day-old infant with respiratory failure obtained a chest x-ray and a computed tomogra-
phy scan (CT) which revealed hypertensive pneumothorax with multifocal bilateral cysts. After
thoracic drainage, the patient underwent multiple thoracoscopic pulmonary resections. The first
histological diagnosis was of type 2 CPAM.

During the radiological follow-up, an increase in the number and dimension of the lesions
was detected. Thus, a histological revision was performed, leading to the diagnosis of type I PPB,
at nine months. The patient subsequently underwent chemotherapy.

At the five-year follow-up appointment, chest magnetic resonance (MR) and CT scans showed
a dimensional increase in size of the lesions, with the risk of recurrent pneumothorax. An upper
right lobectomy and wedge resection of the residual cysts were performed.

Control MR scans showed normalization of the lung parenchyma and the patient showed sub-
stantial clinical improvement.

1. Introduction
Pleuropulmonary blastoma (PPB) is included in 0.25–0.5% of all primary lung neoplasms [1,2]. Although it is a rare diagnosis,

PPB is considered the most frequent primary lung cancer in the pediatric age range [1–3].
A PPB derives from a pulmonary cyst, consisting of respiratory epithelium and sarcomatous mesenchyme [3]. The PPBs are classi-

fied into 3 types: type I/Ir, with exclusively multiloculated cystic lesions; type II, composed of cystic and solid areas derived from ex-
pansion of mesenchymal cells and type III, a solid tumor displaying a mixed, sarcomatous pattern [2,4,5].

As reported in the International Pleuropulmonary Blastoma Registry (https://www.ppbregistry.org/), the median age at diagnosis
of type I PPB is 8 months; 35 months for type 2 and 41 months for type III. The survival rate is 94% for type I PPB; 71% and 53% for
type II and III PPB, respectively [3].
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The main differential diagnosis of PPBs is congenital cystic pulmonary malformation (CPAM), a group of benign lung anomalies
which includes bronchogenic cysts, bronchopulmonary sequestration, congenital lobar emphysema, and congenital cystic adenoma-
toid malformations [4,6].

A typical clinical presentation is represented by respiratory distress due to air-filled cysts compressing on airways with or without
pneumothorax [1].

We hereby present a case of infant PPB which had initially been characterized as CPAM, emphasizing that the differential diagno-
sis could be challenging. Based on a first misleading histological report of CPAM, an incomplete surgical resection was performed,
thus leading to a second surgery.

The typical histological appearance of this tumor is very varied and complex; for this reason, it is important to differentiate it from
other benign forms of congenital lung malformations.

Indeed, making a proper diagnosis is crucial as the cornerstone for treatment for PPB is a complete surgical resection, which offers
the theoretical advantage of compensatory lung growth and significant functional improvement.

1.1. Clinical case
Our patient was born by caesarean section at 41 weeks, after a regular pregnancy, with normal prenatal ultrasound checks. Family

history was silent. His weight was adequate for his gestational age. He was breast-fed and his growth was normal.
At the age of 30 days, the infant arrived at the emergency room with cough and respiratory distress. He appeared irritable, pale,

tachypnoeic and with reduced respiratory sounds; his transcutaneous oxygen saturation was 85%. A chest x-ray was performed and
showed the presence of right hypertensive pneumothorax. In addition, the computed tomography (CT) scan confirmed pneumothorax
and showed several cystic lesions of the upper and lower right lobes (see Fig. 1).

The infant underwent thoracic drainage and multiple thoracoscopic pulmonary resections of the upper right lobe and of the apical
and basal segments of the lower right lobe, saving as much parenchyma as possible. The post-operative course was uncomplicated.
The initial histological diagnosis was type 2 congenital cystic pulmonary malformations (CPAM), due to the presence of multiple
small sized cysts resembling dilated bronchioles with chronic interstitial inflammation.

During radiological follow-up, the chest CT scan at nine months detected 13 cystic lesions with air present in all three lobes of the
right lung (see Fig. 2). Therefore, a careful histological revision was carried out, identifying small primitive mesenchymal cells in the
cyst walls. Indeed, the patient obtained a diagnosis of type I PPB.

An abdominal ultrasound was negative, excluding other cancers. DICER-1 mutation was not detected, excluding the predisposi-
tion to develop other extrapulmonary neoplasms.

Indeed, after oncological evaluation, the baby underwent chemotherapy according to the European protocols for soft tissue sar-
coma (i.e., ifosfamide, vincristine, actinomycin plus doxorubicin) [7,8].

The oncological follow-up which consisted of clinical checks and chest x-rays showed no signs of relapse. At 5 years old, the pa-
tient underwent a pneumological evaluation. The child presented with allergic rhinitis (pollen sensitization) and a few self-limiting
infections of the upper respiratory tract. The spirometry was normal.

Fig. 1. Chest x-ray (a) and CT (b, c, d), showing the presence of right hypertensive pneumothorax with cystic lesions of the upper and lower right lobes.
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Fig. 2. Chest CT after 3 (a, b) and 9 months from surgery (c, d), showing a progressive increase in number and dimension of the lesions with 13 cysts with air content in
the right lung, involving the three lobes.

At 8 years old, the patient complained about poor exercise tolerance compared to his peers. The spirometry showed a deteriora-
tion of respiratory function. The chest magnetic resonance (MR) scan detected an evident dimensional increase of previous lesions
which compressed the diaphragm and led to the risk of recurrent pneumothorax (see Fig. 3). At the age of 8, following a multidiscipli-
nary evaluation with surgeons, oncologists and radiologists, the patient underwent a right superior lobectomy and a wedge resection
of cysts localized in the medium and inferior lobes by thoracoscopy. The histology confirmed the absence of oncological relapse.

Post-operative MR scans showed normalization of the lung parenchyma with the harmonic re-expansion of the medium and infe-
rior right lobes. Now, M. does athletics with no complaints!

2. Discussion
Our paper describes a case of PPB, initially diagnosed as CPAM. After the establishment of International Pleuropulmonary Blas-

toma Registry, review of several cases has confirmed the possibility that lesions first diagnosed as CPAM were later diagnosed as PPB
type I [1–3,6,9,10].

As previously described [11,12], in our case, the clinical presentation was respiratory distress due to pneumothorax by the mass
effect from air filled cysts.

Therefore, the infant underwent thoracic drainage and multiple thoracoscopic wedge resections based on the suspicion of CPAM.
During the follow-up, the progressive increase in number and dimension of the lesions led to histological revision, thus rectifying the
diagnosis of type I PPB.

In agreement with literature data [1,3,5], the diagnosis of type I PPB was made at around one year.
PPB is an infrequent lung tumor (0.25–0.5% of primary lung neoplasms) and its pathogenesis is still uncertain [1]. The tumor be-

gins as a cystic lesion with the potential progression to a high-grade primitive sarcoma [3].
The differential diagnosis between PPB and CPAM is challenging [10,13]. Early surgical resection is crucial not only as treatment

but also in order to obtain a tumor sample for histological diagnosis [4,15,16].
The association of DICER1 mutations is present in approximately 65% of the PPB cases. The DICER1 gene is a member of the ri-

bonuclease III (RNase III) gene family, essential in the processing of microRNAs (miRNAs), which post-transcriptionally regulate gene
expression inducing oncogenesis. Germline loss of function mutations in the DICER1 gene leads to the predisposition to develop tu-
mors in other organs (cystic nephroma, rhabdomyosarcoma, thyroid neoplasms, neuroblastoma, embryonal tumors like Wilms tumor
and embryonal rhabdomyosarcoma, Sertoli Leydig cell ovarian tumors, juvenile intestinal polyps, intraocular medullo-epithelioma,
and nasal chondromesenchymal hamartomas [17]).
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Fig. 3. Chest CT (a, c) and MR (b, d) showing a progressive dimensional increase in lesions with risk of recurrent pneumothorax and compression of diaphgram.

These findings could be used to set up a diagnostic algorithm [3,10]. The clinical presentation with pneumothorax, the presence of
complex bilateral or multifocal cysts and the mutation of DICER-1 could suggest PPB, while the prenatal diagnosis, the presence of an
afferent vessel and pulmonary hyperinflation could suggest CPAM [3,10].

The treatment of type I PPB without extrapulmonary involvement is margin-free exeresis with a radical impact on survival rates
[2,4,14]. The use of adjuvant chemotherapy after surgery in patients with type I PPB is controversial [7]. In the case of complete re-
section, chemotherapy should be used in order to avoid the eventual progression of type I PPB to type II or III; on the contrary, if re-
peated surgery is not feasible, it should be proposed on an individual basis [4,14,18].

In conclusion, an early radical surgical approach makes the diagnosis certain and offers the theoretical advantage of compensatory
lung growth and significant functional improvement.

3. Conclusion
• PPB is a rare primitive primary malignant lung cancer in pediatric age
• Its main differential diagnosis is CPAM
• Early surgical resection makes the diagnosis certain and offers the theoretical advantage of compensatory lung growth and

a significant functional improvement, even in the absence of obstructive hyperinflation
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