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Challenges with Congenital Lung Cysts: When to Consider DICER1 Testing?
A Narrative Review
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ABSTRACT

Congenital pulmonary airway malformations (CPAMs), according to the Stocker classification, comprise five types, two of which are non-cystic in nature
(types 0 and 3) whereas the others present as cystic lung lesions (types 1, 2 and 4). While there is consensus that symptomatic lesions should be man-
aged surgically, the asymptomatic cases are more problematic in terms of therapeutic intervention. The dilemma is further complicated by CPAM types
1 and 4 and their preneoplastic potential. In the case of CPAM type 1, there are reports of lipidic adenocarcinoma arising from the mucinous component.
Type 4 has been equated to type | or cystic pleuropulmonary blastoma (PPB), a proposition that has been challenged in the past. Pleuropulmonary blas-
toma is associated with a heterozygous germline or somatic variants in DICER1. It was recognized that the earliest stage of the sarcomatous progression
of PPB was a multicystic lesion in the periphery of the lung whose architectural features were identical to CPAM type 4. This narrative review addresses
key aspects of the pathogenetic and diagnostic issues of type | PPB/CPAM type 4, as well as the association of DICER1 and PPB, offering valuable
insights for pediatricians and clinicians caring for young adults who are impacted by the presence of a germline DICER1 variant.
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RESUMO

As malformagdes congénitas das vias aéreas pulmonares (MCVAP), segundo a classificagdo de Stocker, sdo representadas por cinco tipos, dos quais
dois sao de natureza nao cistica (tipos 0 e 3), enquanto os restantes apresentam-se como lesdes pulmonares cisticas (tipos 1, 2 e 4). Embora exista
consenso quanto a abordagem cirdrgica das lesdes sintomaticas, os casos assintomaticos colocam maiores dificuldades no que diz respeito a interven-
céo terapéutica. O dilema torna-se ainda mais complexo com as MCVAP tipos 1 e 4, devido ao seu potencial preneoplasico. No caso da MCVAP tipo 1,
ha relatos de adenocarcinoma lipidico originado a partir do componente mucinoso. A MCVAP tipo 4 foi equiparada ao blastoma pleuropulmonar (BPP)
quistico ou tipo |, uma hipétese que ja foi contestada no passado. O BPP esta associado a variantes heterozigéticas germinativas ou somaticas no gene
DICER1. Foi reconhecido que o estadio mais precoce da progresséo sarcomatosa do BPP corresponde a uma lesdo multicistica localizada na periferia
do pulmao, cujas caracteristicas arquitecténicas sao idénticas as da MCVAP tipo 4. Esta revisdo narrativa aborda aspetos-chave das questoes patoge-
néticas e de diagnostico do BPP tipo I/MCVAP tipo 4, bem como a associagéo entre DICER1 e BPP, oferecendo informagdes valiosas para especialistas
em pediatria e clinicos que acompanham jovens adultos afetados pela presenga de variantes germinativas no gene DICER1.

Palavras-chave: Blastoma Pulmonar/genética; Crianca; Malformagao Adenomatoide Quistica Congénita do Pulmao; Mutagdo em Linhagem Germina-
tiva; Ribonuclease lll/genética

INTRODUCTION

Congenital pulmonary airway malformation (CPAM), for-
merly known as congenital cystic adenomatoid malforma-
tion, is a rare developmental anomaly of the lower respira-
tory tract, with an incidence rate ranging between 1:8300
- 35 000 newborns.™ Currently, prenatal ultrasound and
magnetic resonance imaging (MRI) enable the diagnosis
and characterization of the lesion before birth.*

The original classification of CPAMs encompassed five
distinctive types (types 0 to 4), based on histopathological
features and their proposed site of origin along the tracheo-
bronchial tree.”® With the recognition that CPAM type 4 is, in
fact, pleuropulmonary blastoma (PPB) type l/Ir, the level of
concern has been heightened since the cystic stage has the

N oo

University Medical Center. St. Louis. Missouri. United States of America.

@ > g9

o

< Autor correspondente: Kris Ann P. Schultz. krisann.schultz@childrensmn.org

Recebido/Received: 11/09/2025 - Aceite/Accepted: 30/12/2025 - Publicado Online/Published Online: 20/02/2026 - Publicado/Published: 01/09/2026

Copyright © Ordem dos Médicos 2026

547

. Department of Neonatology. Centro Hospitalar Universitario de Sdo Jo&o. Porto. Portugal.
Division of Anatomic Pathology. Lauren V. Ackerman Laboratory of Surgical Pathology. Barnes-Jewish and St. Louis Children’s Hospitals. Washington

potential to progress to the partially cystic and solid (PPB
type 1) or purely solid mass (PPB type lll), which are highly
aggressive neoplasms. Pleuropulmonary blastoma is the
most common primary malignant neoplasm of the lung in
childhood.®-"

Given that PPB types | and Ir (“regressed type I”) and
CPAM often cannot be definitively distinguished from one
another solely on clinical presentation and imaging, the
associated risk of overt malignancy in childhood poses
substantial challenges for the clinician in determining the
optimal timing for surgical resection.''* There is broad con-
sensus that symptomatic cystic lung lesions should be sur-
gically resected, typically shortly after birth."'> However, the
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management of the asymptomatic cystic lesion remains an
unresolved question, and the risks associated with surgical
resection must be carefully weighed against those of con-
servative management.’®

Pathogenic/likely pathogenic (P/LP) variants in the
DICER1 gene have been identified in over 70% of patients
across all three types of PPB.""-"* DICERT1 is inherited in
an autosomal dominant pattern with variable penetrance
and is linked to several other neoplastic and non-neoplastic
conditions.??" Identifying children with cystic lung lesions
who have P/LP variants in the DICER1 gene and are at an
increased risk of developing malignant tumors is of critical
importance, as it enables a more cautious and vigilant ap-
proach in managing the asymptomatic cystic lung lesion.?-*

Despite substantial scientific advancements and in-
creasing clinical experience over the past two decades,
significant controversy persists regarding the follow-up and
genetic evaluation of asymptomatic cystic lung lesions in-
cluding CPAM." The aim of this narrative review is to syn-
thesize current knowledge concerning the management
of asymptomatic cystic lung lesions, the associated risk of
PPB, and the indications for DICER1 gene testing.

METHODS

A literature search until August 31, 2025, was con-
ducted in the PubMed database using the terms “congenital
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pulmonary airway malformation (CPAM)”, “congenital pul-
monary cysts”, “pleuropulmonary blastoma (PPB)”, “DIC-
ER1”, and “infant”. The most recent and up-to-date articles
published in leading English-language journals were con-

sidered.

Type | PPB/CPAM type 4

Type | PPB emerged from the study of 50 cases, which
provided an important observation about this tumor and its
morphologic evolution.”* When PPB was first described, it
was recognized as a solid, multipatterned primitive sarcoma
occurring in children less than 10 years old at diagnosis with
tumor-related death within two years of diagnosis.”> How-
ever, the study also demonstrated that there was an earlier,
purely cystic stage accompanied by a microscopic popu-
lation of primitive small cells beneath the epithelial lining
of the cysts; these small cells often had microscopic and
immunophenotypic features of rhabdomyoblasts (Fig. 1A).
This relationship between surface epithelium and rhabdo-
myoblasts known as a cambium layer was also recognized
as a feature of the botryoid embryonal rhabdomyosarcoma.
An intermediate morphologic stage was composed of re-
sidual cysts with the contiguous, solid sarcomatous com-
ponent with overgrowth and replacement of the cystic foci;
this penultimate stage was designated type Il PPB and the
purely solid tumor as type Ill PPB. The original series of

Figure 1 — (A) Pleuropulmonary blastoma type | showing the characteristic, multicystic architecture of the lesion in the lung periphery.
Note the uniform cellularity of the septa and the presence of rhabdomyoblasts beneath the epithelial lining (inset). (B) Pleuropulmonary
blastoma type Il showing the marked anaplasia with a background of high-grade sarcoma. Many of the background cells were positive for
desmin and myogenin. (C) Pleuropulmonary blastoma type Ir showing the similar multicystic architecture, but the stroma of the septa is
hypocellular with a fibrous background. Note the absence of a primitive small cell population beneath the lining epithelium.
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11 cases of PPB were all examples of the solid stage tu-
mor (Fig. 1B).?*?* The linkage of putative congenital cystic
adenomatoid malformation and rhabdomyosarcoma was
reported as early as 20 years before the description of the
type | PPB.?42

Congenital pulmonary airway malformation type 4 as a
distinct entity from CPAM type 1 emerged from the review
of cystic lung disease in infants and children.? This overview
by Stocker addressed the issue of CPAM type 4 and cys-
tic (type 1) PPB with the acknowledgement of their shared
multicystic features but emphasized the difference as the
presence of “rhabdomyosarcoma beneath the cuboidal or
columnar mucosa of the cyst wall” in the cystic PPB.® Stock-
er stated that “extreme care must be taken to not confuse
a (malignant) PPB with a (benign) CPAM type 1 or 4.” Con-
genital pulmonary airway malformation 4 was described as
“thin and uniform with a central region of loose and richly
vascularized connective tissue” with a surface lining of type
2 pneumocytes.®

A detailed morphologic study of 51 cases of type | PPB
revealed a spectrum of microscopic findings from the uni-
form presence of rhabdomyoblasts throughout the multi-
cystic lesion to the very patchy, focal presence of rhabdo-
myoblasts whereas the remainder of the lesion was devoid
of a primitive population of tumor cells.”? In this study, we
found multicystic lesions in DICER1 family members, often
older, with the architecture of type | PPB without rhabdo-
myoblasts or primitive CD56-positive small cells. From the
latter observation, it was concluded that not all type | PPBs
progress and may ‘regress’ with the designation of type Ir
PPB, Fig. 1C. The potential difficulty in diagnosing CPAM
type 4 was documented in individual case studies of rhab-
domyosarcomas arising in CPAM type 4 or other congenital
lung cysts.?”=*° Another report of type | and Ir PPB revealed
the presence of DICER1 changes in over 70% of both type
| and Ir lesions.?

Pleuropulmonary blastoma has been demonstrated to
have a strong association with P/LP variants in the DICER1
gene.’" These variants are also implicated in several other
benign and malignant tumors, often but not always in the
setting of hereditary cancer predispostion.?'

It is a rare pediatric sarcoma and its overall incidence
rate remains low, with an estimated 25 to 50 new cases
diagnosed annually in the United States.*? Pleuropulmonary
blastoma typically originates as a pulmonary cyst lined by
epithelium and underlain by sarcomatous mesenchyme.**
The disease progresses through well-defined stages —
types |, Ir, Il, and Il — each correlated with the patient’'s age
at diagnosis and overall prognosis.**

Type | PPBs are purely cystic, usually multiloculated,
air-filled lesions with thin septa. About one-third of all PPBs
are diagnosed at this stage, with a median age of eight

months, and 62% identified within the first year of life. They
are typically unilateral, peripheral, unifocal, and larger than
5 cm, with a slight male predominance (55% - 57%).%**

Type | PPBs may progress to type Il or type Il PPB,
characterized by both cystic and solid components.®>3*
Type Il PPBs are rarely diagnosed before 12 months of age
(earliest at 4 months of age) and tend to present later than
type |, with a median age of 35 months; 95% of cases are
diagnosed by 6.8 years.'®** Alternatively, type | PPBs may
regress to type Ir (“regressed type I”), accounting for ap-
proximately 23% of type | cases. These lesions retain the
multilocular cystic architecture but lack primitive neoplastic
cells.*®* Importantly, no deaths have been reported from pro-
gression of type Ir PPB, and such regression has not been
observed in confirmed type Il or lll cases.***

Type lll PPBs, in contrast, are entirely solid and typically
diagnosed at a later age, with a median of 39 months." The
solid components of types Il and Ill share similar histologic
features, exhibiting a mixed sarcomatous pattern.*

Can CPAMs be distinguished from type | PPB based on
clinical and imaging features?

An increasing number of CPAMs are diagnosed through
prenatal ultrasound, and their clinical manifestations after
birth can vary widely. CPAMs may decrease in size or even
resolve during pregnancy, and prenatal ultrasound findings
do not reliably predict the postnatal outcome.* Therefore,
all infants diagnosed with CPAM prenatally should undergo
postnatal evaluation.*® A normal chest x-ray at birth does
not rule out the persistence of CPAM, which may still be
detected on computed tomography (CT).*

Approximately 75% of CPAMs are asymptomatic at
birth. The minority of cases presenting with neonatal symp-
toms typically show varying degrees of respiratory distress,
which correlates with the volume of the mass.***” Computed
tomography with contrast has superior resolution compared
to MRI and is the preferred method for characterizing the
mass.**

Distinguishing between type 1 CPAM and type 4 CPAM/
PPB based on clinical features or imaging alone is challeng-
ing. However, certain features — such as rapid progression,
pneumothorax, or a family history suggestive of DICER1-
related conditions may favor a diagnosis of a neoplastic
disease, even though it should be noted that PPB may be
diagnosed in the absence of each of these findings.'?

Radiologically, both CPAM and PPB can appear as
multilocular cystic masses. Pleuropulmonary blastoma
type | typically presents as a multicystic lesion with thin or
slightly thickened septa and may show subtle contrast en-
hancement on CT without systemic vascular supply.>** The
presence of pneumothorax, or bilateral or multifocal cysts
suggest PPB type |, although cystic PPB may also present
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as a small solitary unilocular lesion.? In contrast, CPAMs
generally present with thin-walled cysts, often confined to a
single lobe, and may exhibit systemic vascular involvement
in hybrid lesions.*

A study involving 145 children (median age: 14 months)
using CT found that a cyst larger than 7.9 cm in diameter,
mediastinal shift, and pneumothorax were the key features
of so-called type 4 CPAMs.*° Another study identified fac-
tors favoring a CPAM diagnosis, including prenatal detec-
tion, systemic feeding vessel, asymptomatic presentation,
and hyperinflated lung. On the other hand, bilateral or mul-
tisegmental involvement favored a diagnosis of PPB.*

While CPAMs tend to remain stable over time, PPB can
show progressive changes.* Given the overlapping imag-
ing features, a definitive diagnosis often requires histopath-
ological confirmation following surgical resection.?*

DICER1-related tumor predisposition

DICER1-related tumor predisposition (OMIM 606241,
601200), is a rare hereditary condition that significantly in-
creases the risk of developing various types of tumors, par-
ticularly during childhood and adolescence.*>** It is caused
by pathogenic variants in the DICER1 gene, located on
chromosome 14q32.13, which plays a crucial role in regu-
lating gene expression and controlling essential cellular
processes such as growth and differentiation.*>*

Germline DICER1 P/LP variants are associated with a
heightened risk of developing PPB, pulmonary cysts, and
several other neoplasms listed in Table 1.722%42454% Qver

70% of children diagnosed with PPB (type I: 75%; type Ir:
83%; type II: 71%; type Ill: 77%) have a germline patho-
genic variant in the DICER1 gene.'®'°“Z Clinically significant
PPB typically presents under the age of seven; however,
rare cases have been reported in older children and, ex-
ceptionally, in one adult.*’ Most DICER 1-associated tumors
occur before the age of 40.%

Additional clinical features may include structural abnor-
malities of the kidneys and urinary collecting system.*?

Germline DICER1 mutations follow an autosomal domi-
nant inheritance pattern (80% of cases); the remaining 20%
arise de novo.* The penetrance for malignant tumors is rel-
atively low, estimated at 10% - 15%, meaning that many in-
dividuals with the mutation will never develop a malignancy,
however thyroid nodules and lung cysts are common.*® In
many of these cases, pulmonary ‘cysts’ found in adult rela-
tives may actually represent regressed forms of PPB, such
as type Ir lesions.>"%?

A more comprehensive overview of all tumor types as-
sociated with DICER1 is available in the literature.>

When should DICER1 testing be recommended in in-
fants with pulmonary cysts?

Any patient diagnosed with PPB should be evaluated
for possible DICER1 variants.*+* When a pulmonary cyst
is identified in a young child with a pathogenic germline
DICERT variant or a family history of a DICER 1-associated
condition, it should be presumed to be type | or Ir PPB until
proven otherwise.>®

Table 1 — Features of DICER1-related tumor predisposition (adapted from references'®'%4%-4)

Features

Percentage of individuals with a DICER1 germline pathogenic
variant who exhibit the feature

Pleuropulmonary blastoma

Multinodular goiter

Ovarian sex cord-stromal tumors

Cystic nephroma

Ciliary body medulloepithelioma
Differentiated thyroid carcinoma

Nasal chondromesenchymal hamartoma

Other tumors: Embryonal rhabdomyosarcoma, pituitary blastoma,
pineoblastoma, CNS sarcomas, presacral malignant teratoid
tumor, and other CNS embryonal tumors/embryonal tumor with
multilayer rosettes-like

Multicystic hepatic lesions*®

Macrocephaly

Lung cysts/type Ir PPB in 25% - 40%; PPB types |, Il, and Il in < 10%;
over 75% of children with PPB had a DICER1 germline pathogenic
variant.

32% of women; 13% of men (by age 20)
75% of women; 17% of men (by age 40)

<10%
~50% of persons with Sertoli-Leydig cell tumor and gynandroblastoma
had a DICER1 germline pathogenic variant*’

<10%

~ 3%

Rare, 16- to 24-fold increased risk

Rare, ~ 1% of persons ascertained by family history (non-probands)

Rare

Very rare
~42%

CNS: central nervous system; PPB: pleuropulmonary blastoma
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The International PPB Registry (https://www.ppbregis-
try.org/) has recently published detailed guidelines on DIC-
ER1-related genetic testing, organ-specific surveillance,
and prenatal care.®” DICER1 testing should be performed in
infants and children with bilateral, septated, or multiple lung
cysts, as these findings are suggestive of PPB.5*%

A detailed family history should be obtained for all chil-
dren with pulmonary cysts. It should be noted that some
patients with PPB may not have easily identifiable variants
on initial testing but may still have variants.*® If tumor testing
is negative or reveals only an RNase IlIb ‘hotspot’ variant,
additional evaluation is warranted. Previous tests should be
reviewed to confirm whether deletion/duplication analysis
was conducted; if not, this testing should be carried out.
Consideration should also be given to intronic testing, in-
cluding splice site and/or RNA analysis.** Table 2 summa-
rizes some of the situations in which DICER1 gene testing
should be strongly considered.>*%

Testing for DICER1 is still justified in children with a
small, asymptomatic, unifocal CPAM, without a family his-
tory suggestive of DICER7T-related tumor predisposition,
especially those who are under clinical surveillance and
whose surgical resection is planned after four to six months
of age since delaying resection increases the window dur-
ing which a potential PPB could evolve. Knowing the child’s
DICER1 status before the planned surgery allows clinicians
to determine whether earlier intervention is warranted, en-
sures that the surveillance strategy during the wait period
is appropriate, and provides critical risk information for both
perioperative planning and family counseling. Therefore,
DICER1 testing adds important safety and management
value, especially when surgery is intentionally postponed
beyond the neonatal period.®

Given the autosomal dominant pattern of inheritance of
P/LP variants, it is recommended to conduct at least site-
specific genetic testing in all first-degree relatives.>® Testing
should be prioritized for children under the age of seven, as
they are at the highest risk for any of the pathological types
of PPB and young girls/women at risk for ovarian tumors.
Second- and third-degree relatives may also benefit from
testing; genetic counselling and cascade testing is strongly
recommended.>®

A third-trimester ultrasound is recommended when ei-
ther parent carries a known germline DICER1 mutation.>®
After birth, and ideally before three months of age, the infant
should undergo genetic testing for the familial variant.>® If
the infant tests positive for a DICERT variant, a chest CT
scan is advised at three months of age.>® Chest x-rays are
recommended every six months until age eight and every
year until age 12. If the initial chest CT scan shows no evi-
dence of cysts, a follow-up low-dose chest CT is recom-
mended at around 2.5 years of age, just before the peak
incidence of type Il and type Il PPB.%* The primary aim of
surveillance imaging in individuals with DICER1 mutations
is to detect PPB at its earliest, cystic, and most treatable
stage, type | PPB. Five-year disease-free survival for type
I is 90%."® In contrast, for type Il and type Il PPB, the five-
year disease-free survival drops to 65.9% and 46.9% in lo-
cal disease, with corresponding overall survival rates at 10
years of 74.2% and 57.1%."°

Both prenatal and pre-implantation genetic counselling
are viable options for assessing the risk to an embryo or
fetus when parents prefer not to wait until after birth. Those
interested in pursuing these options should be referred to
specialized prenatal genetics centers.*

Further discussion of the management of pulmonary
cysts among individuals including adolescents with patho-
genic germline DICER1 variants is beyond the scope of this
review and is available through the International PPB Reg-
istry (www.PPBregistry.org) or in the European Very Rare
Tumor Group guidelines (www.raretumors-children.eu).

A stepwise algorithm for CPAM/PPB evaluation and
DICER1 testing is summarized in Table 3.

CONCLUSION

The management of cystic lung lesions requires a care-
ful and nuanced approach due to the potential risk of PPB,
especially in the presence of DICER1 P/LP variants. While
symptomatic cystic lung lesions require early surgical inter-
vention, the management of asymptomatic cases remains
controversial, highlighting the importance of genetic testing
and careful clinical decision-making. The identification of
P/LP DICERT1 variants plays a potential role in determin-
ing the optimal management strategy, allowing clinicians to

Table 2 — Situations involving neonatal pulmonary cysts for which DICER1 gene testing should be performed

»  When either parent carries a known germline DICER1 mutation; generally after birth, and ideally before three months of age.>*
*  Children with a family history suggestive of DICER1 tumor predisposition.*

» Infants and children with bilateral, septated, or multiple lung cysts, as these findings are suggestive of PPB.>*

* In children who underwent resection of their CPAM and whose histological examination revealed a PPB.>*>*

*  Children with lung and renal cysts.>

» Testing should be considered for children with a unifocal CPAM, even without symptoms and in the absence of a family history
suggestive of DICER1-related tumor predisposition, especially those who are under clinical surveillance and whose surgical
resection is planned after four to six months of age as knowing the child’s DICER1 status before the planned surgery allows clinicians

to determine whether earlier intervention is warranted.*®

CPAM: congenital pulmonary airways malformation; PPB: pleuropulmonary blastoma
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Table 3 — Stepwise algorithm for CPAM/PPB and DICER1 testing

Step Action/Assessment

Key points/Criteria

1. Prenatal findings
lesions (US/fetal MRI)

2. Postnatal work-up

3. Features raising suspicion

Chest x-ray and/or CT; clinical monitoring

Detection of pulmonary cystic or solid Evaluate size, location, unifocal vs. multifocal, CPAM

features

Identify suspicious features: large, septated, atypical
cysts; progressive growth; symptoms

Type 4 CPAM, multiple/bilateral cysts, Presume Type l/Ir PPB until excluded

symptomatic lesion, atypical histology;
concurrent renal or other cystic lesions

4. Family history assessment
5. DICER1 testing criteria See Table 2

6. Surveillance cadence

7. Surgical triggers
concerning radiology/histology

Detailed history of DICER1-related tumors

Chest imaging and clinical follow-up

Positive history increases indication for genetic testing
though family history may be negative even in the setting
of a familial variant due to incomplete penetrance

If initial testing negative or only RNase Illb hotspot variant,
consider additional evaluation (deletion/duplication,
intronic/splice site, RNA analysis)*

Chest x-ray every six months until 8 years, then yearly
until 12 years; chest CT at three months if infant positive
for a DICER1 variant; low-dose CT ~ two and a half years
if initial CT negative*

Significant symptoms, rapid growth, Multidisciplinary decision incorporating DICER1 status

CPAM: congenital pulmonary airways malformation; CT: computed tomography; MRI: magnetic resonance image; RNase: ribonuclease; RNA: ribonucleic acid; US: ultrasound;

*: Please see reference® for additional surveillance guidelines

tailor their approach to each patient. Early detection of PPB
through surveillance imaging significantly improves patient
outcomes. Ultimately, personalized care, guided by genetic
testing and careful clinical surveillance, is essential to im-
proving the prognosis of infants with neonatal lung cysts.

ACKNOWLEDGMENTS
The authors have declared that no Al tools were used
during the preparation of this work.

AUTHOR CONTRIBUTIONS
GR: Study design, literature search and review, writing
and critical review of the manuscript.

REFERENCES

1. Pederiva F, Rothenberg SS, Hall N, ljsselstijn H, Wong KK, von der
Thisen J, et al. Congenital lung malformations. Nat Rev Dis Primers.
2023;9:60.

2. Priest JR, Williams GM, Hill DA, Dehner LP, Jaffé A. Pulmonary cysts
in early childhood and the risk of malignancy. Pediatr Pulmonol.
2009;44:14-30.

3. Gornall AS, Budd JL, Draper ES, Konje JC, Kurinczuk JJ. Congenital
cystic adenomatoid malformation: accuracy of prenatal diagnosis,
prevalence and outcome in a general population. Prenat Diagn.
2003;23:997-1002.

4. Mon RA, Johnson KN, Ladino-Torres M, Heider A, Mychaliska GB,
Treadwell MC, et al. Diagnostic accuracy of imaging studies in congenital
lung malformations. Arch Dis Child Fetal Neonatal Ed. 2019;104:F372-
7.

5. Sintim-Damoa A, Cohen HL. Fetal imaging of congenital lung lesions
with postnatal correlation. Pediatr Radiol. 2022;52:1921-34.

6. Adams NC, Victoria T, Oliver ER, Moldenhauer JS, Adzick NS, Colleran
GC. Fetal ultrasound and magnetic resonance imaging: a primer on how

552

LPD: Writing and critical review of the manuscript.
DRO: Critical review of the manuscript.

KAS: Literature review, critical review of the article.
All authors approved the final version to be published.

CONFLICTS OF INTEREST
The authors have no conflicts of interest to declare.

FUNDING SOURCES

This research received no specific grant from any fund-
ing agency in the public, commercial, or not-for-profit sec-
tors.

to interpret prenatal lung lesions. Pediatr Radiol. 2020;50:1839-54.

7. Stocker JT, Madewell JE, Drake RM. Congenital cystic adenomatoid
malformation of the lung. Classification and morphologic spectrum. Hum
Pathol. 1977;8:155-71.

8. Stocker JT. Cystic lung disease in infants and children. Fetal Pediatr
Pathol. 2009;28:155-84.

9. Stocker JT. Congenital pulmonary airway malformation: a new name
for and an expanded classification of congenital cystic adenomatoid
malformation of the lung. Histopathology. 2002;41:S424-30.

10. van Koningsbruggen S, Ahrens F, Brockmann M, Michalk D, Rietschel E.
Congenital cystic adenomatoid malformation type 4. Pediatr Pulmonol.
2001;32:471-5.

11. Brcic L, Fakler F, Eidenhammer S, Thueringer A, Kashofer K, Kulka J, et
al. Pleuropulmonary blastoma type | might arise in congenital pulmonary
airway malformation type 4 by acquiring a Dicer 1 mutation. Virchows
Arch. 2020;477:375-82.

12. Hill DA, Jarzembowski JA, Priest JR, Williams G, Schoettler P, Dehner
LP. Type | pleuropulmonary blastoma: pathology and biology study of 51



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

cases from the international pleuropulmonary blastoma registry. Am J
Surg Pathol. 2008;32:282-95.

. Pio L, Gentilino V, Macchini F, Scarpa AA, Lo Piccolo R, Conforti A, et

al. Congenital lung malformations: a nationwide survey on management
aspects by the ltalian Society of Pediatric Surgery. Pediatr Surg Int.
2024;40:53.

. Kersten CM, Hermelijn SM, Mullassery D, Muthialu N, Cobanoglu

N, Gartner S, et al. The management of asymptomatic congenital
pulmonary airway malformation: results of a European delphi survey.
Children. 2022;9:1153.

. Leblanc C, Baron M, Desselas E, Phan MH, Rybak A, Thouvenin G, et

al. Congenital pulmonary airway malformations: state-of-the-art review
for pediatrician’s use. Eur J Pediatr. 2017;176:1559-71.

. Morini F, Zani A, Conforti A, van Heurn E, Eaton S, Puri P, et al.

Current management of congenital pulmonary airway malformations: a
“European Pediatric Surgeons’ Association” survey. Eur J Pediatr Surg.
2018;28:1-5. Erratum in: Eur J Pediatr Surg. 2018;28:e1.

. Hill DA, Ivanovich J, Priest JR, Gurnett CA, Dehner LP, Desruisseau D,

et al. DICER1 mutations in familial pleuropulmonary blastoma. Science.
2009;325:965.

. Nelson AT, Harris AK, Watson D, Miniati D, Finch M, Kamihara J, et

al. Type | and Ir pleuropulmonary blastoma (PPB): a report from the
International PPB/DICER1 registry. Cancer. 2023;129:600-13.

. Schultz KA, Harris AK, Nelson AT, Watson D, Lucas JT Jr, Miniati D,

et al. Outcomes for children with type ii and type Il pleuropulmonary
blastoma following chemotherapy: a report from the international PPB/
DICERT1 registry. J Clin Oncol. 2023;41:778-89.

Slade 1, Bacchelli C, Davies H, Murray A, Abbaszadeh F, Hanks S,
et al. DICER1 syndrome: clarifying the diagnosis, clinical features
and management implications of a pleiotropic tumour predisposition
syndrome. J Med Genet. 2011;48:273-8.

Dehner LP, Messinger YH, Schultz KA, Wiliams GM, Wikenheiser-
Brokamp K, Hill DA. Pleuropulmonary blastoma: evolution of an entity
as an entry into a familial tumor predisposition syndrome. Pediatr Dev
Pathol. 2015;18:504-11.

Schultz KA, Williams GM, Kamihara J, Stewart DR, Harris AK, Bauer
AJ, et al. DICER1 and associated conditions: identification of at-risk
individuals and recommended surveillance strategies. Clin Cancer Res.
2018;24:2251-61.

Gonzalez IA, Stewart DR, Schultz KA, Field AP, Hill DA, Dehner LP.
DICER?1 tumor predisposition syndrome: an evolving story initiated with
the pleuropulmonary blastoma. Mod Pathol. 2022;35:4-22.

Priest JR, McDermott MB, Bhatia S, Watterson J, Manivel JC, Dehner
LP. Pleuropulmonary blastoma: a clinicopathologic study of 50 cases.
Cancer. 1997;80:147-61.

Manivel JC, Priest JR, Watterson J, Steiner M, Woods WG, Wick MR,
et al. Pleuropulmonary blastoma. The so-called pulmonary blastoma of
childhood. Cancer. 1988;62:1516-26.

Ueda K, Gruppo R, Unger F, Martin L, Bove K. Rhabdomyosarcoma
of lung arising in congenital cystic adenomatoid malformation. Cancer.
1977;40:383-8.

Vargas SO, Korpershoek E, Kozakewich HP, de Krijger RR, Fletcher
JA, Perez-Atayde AR. Cytogenetic and p53 profiles in congenital
cystic adenomatoid malformation: insights into its relationship with
pleuropulmonary blastoma. Pediatr Dev Pathol. 2006;9:190-5.

Libretti L, Ciriaco P, Casiraghi M, Arrigoni G, Zannini P. Pleuropulmonary
blastoma in the area of a diagnosed congenital lung cyst. Ann Thorac
Surg. 2008;85:658-60.

Nasr A, Himidan S, Pastor AC, Taylor G, Kim PC. Is congenital cystic
adenomatoid malformation a premalignant lesion for pleuropulmonary
blastoma? J Pediatr Surg. 2010;45:1086-9.

Ghosh M, Islam N, Ghosh A, Chaudhuri PM, Saha K, Chatterjee U.
Pleuropulmonary blastoma developing in a case of misinterpreted
congenital pulmonary airway malformation: a case report. Fetal Pediatr
Pathol. 2018;37:377-86.

Dehner LP, Schultz KA, Hill DA. Congenital pulmonary airway
malformations with a reconsideration and current perspective on the
stocker classification. Pediatr Dev Pathol. 2023;26:241-9.

Priest JR. Pleuropulmonary blastoma. In: Rare tumors in children and
adolescents; Schneider DT, Brecht IB, Olson THA, Ferrari A, editors.

553

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Berlin/Heidelberg: Springer; 2012. p. 213-21.

Messinger YH, Stewart DR, Priest JR, Williams GM, Harris AK, Schultz
KA, et al. Pleuropulmonary blastoma: a report on 350 central pathology-
confirmed pleuropulmonary blastoma cases by the International
Pleuropulmonary Blastoma Registry. Cancer. 2015;121:276-85.

Nelson AT, Chen KS, Schultz KA. Pleuropulmonary blastoma
and DICER1-related tumor predisposition: from clinicopathologic
observations to clinical trial. Curr Opin Pediatr. 2025;37:48-55.

Sauvat F, Michel JL, Benachi A, Emond S, Revillon Y. Management of
asymptomatic neonatal cystic adenomatoid malformations. J Pediatr
Surg. 2003;38:548-52.

Ruchonnet-Metrailler |, Leroy-Terquem E, Stirnemann J, Cros P, Ducoin
H, Hadchouel A, et al. Neonatal outcomes of prenatally diagnosed
congenital pulmonary malformations. Pediatrics. 2014;133:1285-91.
Karlsson M, Conner P, Ehren H, Bitkover C, Burgos CM. The
natural history of prenatally diagnosed congenital pulmonary airway
malformations and bronchopulmonary sequestrations. J Pediatr Surg.
2022;57:282-7.

Zirpoli S, Munari AM, Primolevo A, Scarabello M, Costanzo S, Farolfi A,
et al. Agreement between magnetic resonance imaging and computed
tomography in the postnatal evaluation of congenital lung malformations:
a pilot study. Eur Radiol. 2019;29:4544-54.

Bolde S, Pudale S, Pandit G, Ruikar K, Ingle SB. Congenital pulmonary
airway malformation: a report of two cases. World J Clin Cases.
2015;3:470-3.

Wu H, Tian J, Li H, Lu L, Chen X, Xu W. Computed tomography features
can distinguish type 4 congenital pulmonary airway malformation from
other cystic congenital pulmonary airway malformations. Eur J Radiol.
2020;126:108964.

Feinberg A, Hall NJ, Williams GM, Schultz KA, Miniati D, Hill DA, et al.
Can congenital pulmonary airway malformation be distinguished from
type | pleuropulmonary blastoma based on clinical and radiological
features? J Pediatr Surg. 2016;51:33-7.

Schultz KA, Stewart DR, Kamihara J, Bauer AJ, Merideth MA, Stratton
P, et al. DICER1 tumor predisposition.. In: Adam MP, Feldman J, Mirzaa
GM, Pagon RA, Wallace SE, Amemiya A, editors. GeneReviews®.
Seattle: University of Washington; 2020.

Capozzi A, Jansen FA, Smetsers SE, Bakhuizen JJ, Hiemcke-Jiwa LS,
Kranendonk ME, et al. The histological spectrum of DICER1-associated
neoplasms. Pediatr Dev Pathol. 2025;28:231-43.

Foulkes WD, Priest JR, Duchaine TF. DICER1: mutations, microRNAs
and mechanisms. Nat Rev Cancer. 2014;14:662-72.

Jansen FA, Bakhuizen J, Kester L, de Krijger RR. DICER1 syndrome:
what do we know of the pathogenetic mechanisms? Cancers.
2025;17:2885.

Schultz KA, Harris AK, Finch M, Dehner LP, Brown JB, Gershenson DM,
et al. DICER1-related Sertoli-Leydig cell tumor and gynandroblastoma:
clinical and genetic findings from the International Ovarian and Testicular
Stromal Tumor Registry. Gynecol Oncol. 2017;147:521-7.
Apellaniz-Ruiz M, Segni M, Kettwig M, Gllier S, Pelletier D, Nguyen VH,
et al. Mesenchymal hamartoma of the liver and DICER1 syndrome. N
Engl J Med. 2019;380:1834-42.

SchultzKA, MacFarland SP, Perrino MR, Mitchell SG, Kamihara J, Nelson
AT, et al. Update on pediatric surveillance recommendations for PTEN
hamartoma tumor syndrome, DICER1-related tumor predisposition, and
tuberous sclerosis complex. Clin Cancer Res. 2025;31:234-44.

Hill DA, Sadeghi S, Schultz MZ, Burr JS, Dehner LP. Pleuropulmonary
blastoma in an adult: an initial case report. Cancer. 1999;85:2368-74.
Schultz KA, Yang J, Doros L, Wiliams GM, Harris A, Stewart DR, et
al. DICER1-pleuropulmonary blastoma familial tumor predisposition
syndrome: a unique constellation of neoplastic conditions. Pathol Case
Rev. 2014;19:90-100.

Faure A, Atkinson J, Bouty A, O'Brien M, Levard G, Hutson J, et al.
DICER1 pleuropulmonary blastoma familial tumour predisposition
syndrome: What the paediatric urologist needs to know. J Pediatr Urol.
2016;12:5-10.

Priest JR, Watterson J, Strong L, Huff V, Woods WG, Byrd RL, et al.
Pleuropulmonary blastoma: a marker for familial disease. J Pediatr.
1996;128:220-4.

Schultz KA, Nelson AT, Mallinger PH, Harris AK, Kamihara J, Baldinger

ARTIGO DE REVISAO



OYSIA3Y 30 0911V

54,

S, et al. DICER1-related tumor predisposition: identification of at-risk
individuals and recommended surveillance strategies. Clin Cancer Res.
2024;30:5681-92.

Sabapathy DG, Guillerman RP, Orth RC, Zhang W, Messinger Y, Foulkes
W, et al. Radiographic screening of infants and young children with

554

genetic predisposition for rare malignancies: DICER1 mutations and
pleuropulmonary blastoma. AJR Am J Roentgenol. 2015;204:W475-82.
55. Knight S, Knight T, Khan A, Murphy AJ. Current management of
pleuropulmonary blastoma: a surgical perspective. Children. 2019;6:86.



	ORCID#8: 
	ORCID#9: 
	ORCID#11: 
	ORCID#12: 


