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ABSTRACT

Pleuropulmonary blastoma (PPB) is a very rare pediatric lung tumor that 
arises in the pulmonary parenchyma, mediastinum, and pleura. The tumor 
has rapid disease progression and therefore the prognosis is remarkably poor. 
We reported a 4-year-old girl who complained of high fever and shortness 
of breath for the past 8 weeks. The patient was referred from the previous 
hospital with a pulmonary mass. CT scan of the chest with contrast showed 
a solid cystic mass with necrotic areas in the 1st, 2nd, and 3rd segments of the 
left lung with sized 4.8 x 8.1 x 6.6 cm3. As the tumor mass was inoperable, 
an ultrasound-guided fine-needle aspiration biopsy (FNAB) was conducted 
to diagnose the pulmonary lesion. We concluded that the lung tumor was 
a PPB based on FNAB cytology and immunocytochemistry staining. The 
histopathology feature of PPB appeared similar to fetal lung tissue. Cytologic 
features obtained from fine-needle aspiration cytology smears and cell 
blocks followed by immunocytochemistry assay could provide a proper and 
accurate diagnosis in an inoperable surgical pathology case.

ABSTRAK

Pleuropulmonary blastoma (PPB) merupakan jenis tumor paru yang sangat 
langka pada anak yang berkembang pada parenkim paru, mediastinum, dan 
pleura. Tumor jenis ini berkembang dengan cepat sehingga prognosisnya 
sangat buruk. Kami melaporkan pasien anak perempuan berusia 4 tahun 
yang datang dengan keluhan demam tinggi dan sesak napas selama 8 minggu 
terakhir. Pasien dirujuk dari rumah sakit sebelumnya dengan adanya suatu 
massa pada paru. Hasil CT scan dada dengan kontras menunjukkan adanya 
suatu massa kistik padat dengan area nekrotik pada segmen 1, 2, 3 paru kiri 
dengan ukuran 4,8 x 8,1 x 6,6 cm3. Karena massa tumor tidak dapat dioperasi, 
maka biopsi aspirasi jarum halus (AJH) dengan panduan ultrasonografi 
dilakukan untuk penegakan diagnosis lesi paru. Dari hasil pemeriksaan 
sitologi AJH yang dilanjutkan dengan pemeriksaan imunositokimia, 
kami berkesimpulan bahwa tumor paru tersebut adalah PPB. Gambaran 
histopatologi PPB memiliki kemiripan dengan histologi jaringan paru janin. 
Gambaran sitologi yang diperoleh dari apusan sitologi AJH dan blok sel yang 
diikuti dengan pemeriksaan imunositokimia dapat membantu penegakan 
diagnosis yang tepat dan akurat pada kasus patologi bedah yang tidak dapat 
dioperasi.
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INTRODUCTION

Pleuropulmonary blastoma (PPB) is 
an infrequent type of pediatric tumor 
originating in the lungs and usually 
presenting in early childhood with the 
majority of cases diagnosed in children 
less than 6 years of age.1 There are 
only about 300 reported cases of PPB 
worldwide.2 Confirming the diagnosis of 
PPB is important not only for the patient 
but also for close family members since 
the incidence of hereditary PPB and 
other malignancy in patients with PPB 
and their young close relatives are about 
25%.3,4 PPB is commonly associated with 
cystic malformations of the lung and is 
classified into three different subtypes, 
extending from type I (entirely cystic), 
type II (mixed cystic and solid), and 
type III (entirely solid), based on the 
histopathological features.5 Multimodal 
therapy has increased the survival rates 
and approximately >90% of pediatric 
patients with type I, >70% with type 
II, and >50% with type III PPB can be 
fully recovered.5,6 PPB has been well 
described in histological studies but only 
a few literatures describe its cytological 
features. We described a case report of 
PPB in a 4-year-old girl in addition to 
cytological, immunocytochemical, and 
radiological findings.

CASE

A 4-year-old girl suffered from high-
grade fever and dyspnea for the past 8 
weeks before hospital admission. The 
patient was initially diagnosed with an 
upper respiratory tract infection and 
treated with antipyretic and antibiotic 
drugs for 2 weeks at the previous 
hospital, but the complaints did not 
improve with the therapy. The patient 
was referred to our hospital with a 

pulmonary mass as the diagnosis. 
When came to our hospital the patient, 
she was suffering from a fever and 
shortness of breath. Results of a physical 
examination showed signs of tachypnea 
(38 breaths per min), tachycardia 
(140 beats per min), microcephaly, 
hypertelorism, bilateral exophthalmos, 
bilateral proptosis, conjunctival anemia, 
maxillary hypoplasia, mandibular 
prognathism, decreased vesicular breath 
sound on the left lung, and hepatomegaly. 
Laboratory examination revealed 
anemia, leukocytosis, neutrophilia, 
and lymphopenia. CT scan of the chest 
revealed a solid cystic mass with necrotic 
areas in the 1st, 2nd, and 3rd segments of the 
left lung (FIGURE 1). The initial diagnosis 
of this patient was a left pulmonary mass 
with suspected Pfeiffer syndrome.

Based on clinical decision-making by 
the clinician, radiologist, and pathologist, 
the tumor mass was inoperable and 
therefore an ultrasound-guided fine-
needle aspiration biopsy (FNAB) was 
planned for further investigation. The 
patient was treated with paracetamol 
if she had a fever during the diagnosis 
process. Microscopic cytology and cell 
block analyses showed that the tumor 
cells were polymorphic, medium 
to large in size, and some cells had 
scanty cytoplasm, displacing the 
nuclei eccentrically, whereas it was 
relatively abundant in other cells. The 
nuclei were round, oval, or spindle-
shaped with irregular membranes 
and distinct nucleoli (FIGURE 2). 
Immunocytochemistry assay showed 
positive expression of vimentin and 
negative expressions of cytokeratin and 
synaptophysin (FIGURE 3). The results 
of cytological examination followed 
by immunocytochemistry led us to the 
conclusion that the lung tumor was a 
pleuropulmonary blastoma.
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FIGURE 1. Axial section of CT scan of the chest. A solid cystic mass 
with an amorphous shape, irregular margin, and areas 
of necrosis was found in the left superior pulmonary 
lobe (*), sized 5.32 x 6.18 x 6.96 cm3.

FIGURE 2. Cytologic examination of the pulmonary tissue. (A) Low-power photograph 
(100x) of cytological smear shows a dimorphic population of tumor cells. (B) 
High-power photograph (400x) of cytological smear shows a spindle-shaped 
cell with a high nuclear to cytoplasmic ratio, irregular membrane, distinct 
nucleolus (red arrow), and another type of round to oval cell with a high 
nuclear to cytoplasmic ratio, hyperchromatic nucleus, and distinct nucleolus 
(black arrow).
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FIGURE 3. Immunocytochemistry staining of the pulmonary mass from cell blocks. 
High-power photographs (400x) of immunocytochemistry show diffusely 
positive cytoplasmic staining for vimentin (A), negative cytoplasmic stain-
ings for cytokeratin (B), and synaptophysin (C).

After all examinations were 
performed and had been consulted to the 
Division of Medical Genetics, the patient 
was diagnosed with pleuropulmonary 
blastoma with Pfeiffer syndrome. The 
patient received chemotherapy with 
vincristine 0.8 mg, ifosfamide 500 mg, 
cyclophosphamide 400 mg combined 
with mesna 240 mg, and etoposide 80 
mg in 6 cycles for 6 months. During 
chemotherapy, the patient also received 
leukokine drug after each chemotherapy 
cycle and paracetamol if the patient 
had a fever. Follow-up after 6 months 
of therapy showed improved patient 
condition and tumor size reduction 
by 37.5% based on CT scan evaluation 
(partial response according to RECIST 1.1 
criteria).

DISCUSSION

There are three morphological 
stages in the formation of PPB, i.e., type 
I or purely multicystic, type II or mixed 
solid and cystic, and type III or purely 
solid stage.7 Previous report of 50 cases 
of PPB shows a correlation between 
the morphological type of PPB and the 
median age at diagnosis, i.e., type I with 
a median age of 10 months, type II with 
a median age of 34 months, and type 
III with a median age of 44 months. In 

addition, the age at diagnosis correlates 
with the prognosis of PPB.8 Type I PPB 
has a better prognosis, while type II and 
III PPB have a poor prognosis due to the 
frequent relapses and distant metastases, 
especially to the brain and bones. Due to 
its poor prognosis, PPB is aggressively 
treated with multimodal therapy, 
including surgery, chemotherapy, and/
or radiotherapy. The combination of 
those therapies depends on the type and 
aggressiveness of the disease.9 Clinically, 
PPB patients may present with chest or 
upper abdominal pain, dry cough, fever, 
dyspnea, tachypnea, fatigue, respiratory 
distress with or without an associated 
pneumothorax, hemoptysis, anorexia, 
malaise, or neurological symptoms 
resulting from brain metastases.10

PPB is often difficult to diagnose 
due to non-specific imaging findings. It 
may appear as a cystic lung mass and 
therefore it should be considered in the 
differential diagnosis of other benign 
cystic lung lesions on imaging findings. 
Early recognition and differentiation of 
PPB from congenital pulmonary airway 
malformations and other benign cysts 
are notably important due to increased 
survival rates at early diagnosis. On CT 
scan imaging, type I PPB emerges as a 
single or multicystic pulmonary lesion 
(ranging from 2 to 9 cm in diameter) 
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that causes a mass effect on surrounding 
structures, sometimes with mediastinal 
deviation toward the contralateral side. 
Type II PPB appears with both solid areas 
and air- or fluid-filled cavities.11 Bleeding 
or infection in the intracavitary lesions 
may permeate the cysts and present as 
more solid areas. An enormous lesion 
can concur with pleural effusion and 
mediastinal shift to the contralateral 
side. Type III PPB appears as solid lesions 
with low attenuation on CT scan and 
heterogeneous enhancement pattern 
with contrast medium administration, 
with or without pleural effusion, 
atelectasis, and mediastinal deviation 
to the contralateral side. Necrotic areas 
often present without enhancement in 
contrast-enhanced CT scans. Whereas, 
the tumor masses are typically large 
and heterogenous on MRI imaging.12 In 
our case, the patient was categorized 
as type II PPB based on CT scan results 
that showed a solid cystic mass and 
the time when first diagnosed in which 
type II PPB generally occurs in children 
over 2 years old (4 years old in our 
case). Based on previous studies, the 
long-term survival  in this patient is 
less than 50% and the prognosis is 
poor. The recommended treatment for 
this type of PPB is aggressive surgery 
and chemotherapy.13 Our patient had 
received chemotherapy in 6 cycles for 
6 months and showed an improvement. 
The clinicians are discussing the next 
steps of therapy for this patient.

The histopathological pattern of 
PPB involves biphasic cell proliferation. 
One element comprises primitive cells 
with single round hyperchromatic 
nuclei, sometimes with clear nucleoli 
and sparse cytoplasm, causing high 
nuclear to cytoplasmic (N/C) ratios. 
Another major malignant component 
of PBB is mesenchymal spindle cells. 
Epithelial cells are not often found in 
this type of tumor, but the cells could 
present as entrapped benign epithelium 
or mesothelium. Focal mesenchymal 

differentiation is frequently 
identified as chondrosarcomatous, 
liposarcomatous,  and      particularly   
rhabdomyosarcomatous components. 
Cytomorphological findings of PPB from 
FNAB may conclude its histopathological 
elements.14 In our case report, there 
are two major cell types, including 
the primitive blastemal cells and 
mesenchymal spindle cells, reflected 
in the fine needle aspiration smears. 
The blastemal cells appear as both 
solitary cells and cohesive aggregates 
with round to oval cells, high N/C ratio, 
hyperchromatic nuclei, and distinct 
nucleoli. The mesenchymal spindle 
cells appear mostly as individual 
scattered malignant cells. However, 
our specimens do not demonstrate any 
specific mesenchymal differentiation. 
In another previous case report, some 
additional components could be found 
in the aspiration smears, including the 
chondroid matrix, pleomorphic giant 
cells, and myxoid matrix.15,16 Other 
tumors in the small round cell category 
should be considered as differential 
diagnoses in cytology samples.17 The 
primitive neuroectodermal tumor 
originating within thoracic soft tissue 
is one of them. The small primitive 
malignant cells from both cases may 
be identical in the aspiration smears. 
Rosette-like structures may be related 
to primitive neuroectodermal tumors, 
which may also display a fibrillar 
background.14 In our case, we did not 
find any rosette-like structure. Moreover, 
we exclude primitive neuroectodermal 
tumors in the differential diagnosis by 
synaptophysin immunocytochemistry 
that shows negative cytoplasmic 
expression. Other primitive embryonal 
malignant neoplasms in the lung also 
need to be considered in the differential 
diagnosis, including pulmonary 
blastoma. According to the WHO 
2015 classification of lung tumors, 
pulmonary blastoma is separated from 
fetal adenocarcinoma (epithelium 
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only) and pleuropulmonary blastoma 
(mesenchymal only).18 Pulmonary 
blastoma displays a biphasic histological 
pattern with both mesenchymal 
and epithelial components.19 
Immunocytochemistry on cell blocks 
from FNAB is notably helpful to exclude 
the differential diagnosis of pulmonary 
blastoma, in which cytokeratin and 
vimentin immunocytochemistry show 
positive cytoplasmic expression in tumor 
cells of pulmonary blastoma. In our 
case, only diffusely positive expression 
of vimentin is detected in tumor cells 
indicating a mesenchymal phenotype.

PPB is reported to be associated 
with the DICER1 mutations in 66% of the 
cases.5 The patient has the possibility to 
develop malignancies in other organs 
when DICER1 mutations are detected 
during screening. In our case, the 
patient might have Pfeiffer syndrome 
which is a rare autosomal dominantly 
inherited disorder caused by mutations 
in the fibroblast growth factor receptor 
genes FGFR1 or FGFR2.20 Unfortunately 
there are no previous studies showing a 
relationship between these two diseases 
since they have different mutations. 
Further investigation needs to be done 
on the genetic background of our patient.

CONCLUSION

We reported a case of 
pleuropulmonary blastoma in a 4-year-
old girl based on cytopathological 
findings due to an inoperable tumor 
mass. Diagnosis of PPB using the cytology 
approach is very challenging, thus 
additional information from further 
immunocytochemical assay, radiological 
findings, and clinical examination is 
greatly helpful for diagnostic procedures.
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