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Abstract

Background: Pleuropulmonary blastoma is a primary mesenchymal origin tumor of childhood with its origin in the
thorax. It is considered a highly aggressive tumor because of its late diagnosis, potential for metastasis and recurrence and
resistance to treatment. With very few series reported in literature and no standardized protocol, this tumor has become
hard to treat. Materials and Methods: This series aims to study the cases that presented at our institute in terms of
clinical presentation, work up, management and identify factors that can be associated with prognosis. It is a retrospective
case series from a single centre over a period of 5 years. Results: Type II and III tumors were encountered in all the 4
children, who were all less than 3 years of age. Three children underwent neoadjuvant chemotherapy followed by surgical
resection, two of whom also completed adjuvant chemotherapy and are on close follow up. The other child relapsed during
follow up and the fourth child died during neoadjuvant chemotherapy. Conclusion: The prognosis of this rare tumor has
direct association with degree of resection and completion of adjuvant chemotherapy. However, this could be statistically
significant only if we could extrapolate it to a study with larger sample size.
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1. Introduction

Pleuropulmonary blastoma is a highly aggressive and
rare primary malignant intrathoracic tumor, with
maximum incidence in the pediatric population. It
can either arise from the lungs, from the pleura or
both.

In children, the incidence of primary pulmonary
tumors when compared to secondaries in lungs is of
the ratio 1:5. The incidence of non- neoplastic lung
lesions in children is however 60 times as common
as a primary lung tumor’. Pleuropulmonary blastoma
is noted to have an incidence of 0.5% of all pediatric
malignant tumors. The ExXPERT group calls this
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tumor to be a rare pediatric tumor, since its incidence
is less than 1 in 2 million children in the world every
year?.

Histologically, the tumor has blastemal and
components, hence making it a
dysembryonic or dysontogenic neoplasm like
other childhood tumors namely Wilms tumor,
neuroblastoma and hepatoblastoma which contain
embryonic (blastemal) remnants’.

sarcomatous

The rarity of the tumor, its
presentations, a high rate of misdiagnosis, poor
prognosis and sparse literature adds to the challenge

of treatment.

non- specific
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2. Aim and Objectives

This series aimed to study:

o The presentation, workup, management and follow
up of the cases diagnosed with pleuropulmonary
blastoma.

o The factors which can affect outcome of this disease.

3. Review of Literature

This aggressive tumor presents with metastasis in 20%
of cases. It has been described into three types based on
their imaging appearance - Type I, purely cystic, Type
IT mixed- cystic and solid, Type III purely solid. Type
Ilesions may be mistaken for Congenital Pulmonary
Airway Malformations, which have even reported
to be precursors, synchronous and metachronous
lesions*. Majority of them present before 4 years of age.
The most common sites of metastasis are liver, brain
and spinal cord and hence screening these parts is
mandatory of primary evaluation. The characteristic
clinical presentation is cough, respiratory distress,
accompanied by fever; the child whose ‘pneumonia’
appears to be refractory to treatment. These cases are
commonly misdiagnosed, the space occupying lesion
mistaken for consolidation on chest x-rays. Computed
Tomography of the chest reveals the lesion arising from
the lung parenchyma or pleura or mediastinum, with
few cases of extrapleural sequestrations also reported.
Bronchoscopy and biopsy help clinch the diagnosis.
Histopathology shows mesenchymal components
along with blastemal elements and spindle cells.
Multimodality therapy with chemotherapy, radiation
therapy and surgery help survival against this tumor.
The most common chemotherapeutic agents used
are vincristine, actinomycin D, cyclophosphamide-
based regimens with addition of doxorubicin and
cisplatin®.

4. Material and Methods

This is a retrospective case series over a period of
5 years from a single centre. There were 4 cases of
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pleuropulmonary blastoma, who presented to our
Institute over the past 5 years(2019-2024). Datawas
collected from Medical Records section. We analysed
their presentation, age, type of pleuropulmonary
blastoma, imaging findings and management and
arrived at the following results.

5. Results (Including Observations)

Our study of 4 cases had a mean age of presentation
at 30 months, with equal male and female distribution
and the universal presentation being cough with
progressive respiratory distress (and no metastasis).
The time period between onset of symptoms and
initiation of chemotherapy, we felt, played a major role
in prognosis. The first case underwent 9 cycles of IVADo
chemotherapy (Ifosfamide/ Vincristine/ Actinomycin
D and Doxorubicin) followed by left thoracotomy and
left extrapleural pneumonectomy with intercostal
drain (Figure 1). Child relapsed during his second
year of follow up with left thoracic lesion and
vertebral metastasis and succumbed. The second case
was a right lower lobe mass, and was started on VAC
(Vincristine/ Actinomycin D/Cyclophosphamide);
she didn't improve symptomatically even after 6
weeks of VAC, and hence stepped up to VDC/IE
(Vincristine/Doxorubicin/Cyclophosphamide/Ifosfamide/
Etoposide), during which she succumbed to death.
The third case was started on VAC, for which he
showed tremendous response over 10 weeks. He
underwent extra pleural left pneumonectomy followed
by plombage of the empty left hemithorax with ping
pong balls (Figure 2), to prevent the dreaded post
pneumonectomy syndrome (cardiac herniation into
empty left hemithorax can result in arrhythmias).
Child tolerated surgery, plombage well, completed
adjuvant chemotherapy. Two years follow up shows
well accommodated ping pong balls within the thorax.
The fourth case was started on IVADo 1 cycle, followed
by Ifostamide and Adriamycin for 3 cycles. She
underwent a left thoracotomy and the pleural based
tumor was excised in toto (Figure 3), parenchyma
was normal. All the 3 operated case specimens
proved histopathology of pleuropulmonary blastoma,
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Table 1. Results of our series

Age at diagnosis
Presentation
Underlying lung

Lesion

Initial imaging

Type
Treatment

Interval between
symptoms and
chemotherapy

Dicer 1 status

Current follow up

Case 1 Case 2
36 months/ M 35 months/ F
Respiratory Respiratory
distress Distress
Nil Nil
Entire left .
hemithorax 12x8x7 Rightlower lobe
4x5x4 cm mass, no
cm
mets
mass, no mets
Type II Type 111
NACT + NACT
Surgery
30 days 45 days
Not done Not done
Relapse after 2 Death during
years - death chemotherapy

Case 3
30 months/ M
Respiratory
Distress
Nil

Entire left
hemithorax
12x10x9 cm, no
Mets

Type Il

NACT +
Surgery + ACT

15 days

Negative

Alive - 2 years
follow up, no
relapse

Case 4
18 months/ F

Respiratory
Distress

Nil

Left hemithorax
9.5x9.5x8 cm mass,
no mets

Type 111

NACT +
Surgery + ACT

35 days

Negative

Alive - 8
months follow up

Figure 1.

specimen.

Case 1 - Tumor at presentation, tumor after NACT, pneumonectomy

Figure 2. Case 3 - Tumor at presentation, tumor after NACT, pneumonectomy specimen, plombage, 2 years
follow up Xray.
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Figure 3.

confirmed by IHC markers vimentin and desmin
positivity. Table 1 summarises our results.

6. Discussion

Prognosis depends on a number of factors and the type
of lesion plays an important role. Type I lesions have
favorable prognosis, Type II have 71% survival rate
with 16% relapse rate and Type III have a 53% survival
rate with 27% relapse rate’.

Histopathologically, they show a mixed pattern
of embryonal type rhabdomyosarcoma, nodules of
chondrosarcoma, islands of primitive tumor cells with
blastemal features, spindle cell foci resembling infantile
fibrosarcoma and individual and groups of large,
pleomorphic and anaplastic cells®.

Table 2. Discussion: Algorithm by Knight et al

Type | PPB
{purely cystic)
Chest x-ray
CTscan
DICER1 testing
Type Il {cystic and solid)
Type Ul (solid)
Additional Workup: i
MHA brain
CT abdomen
Bone scan
Echocardiogram
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Case 4 - Tumor at presentation, tumor after NACT, tumor specimen.

70% of children with this tumor express biallelic
mutation in DICER1 with five specific hotspot
mutations. DICERI is a tumor suppressor gene encoding
endoribonuclease - generating snrRNA. DICERI1
positivity is also associated with other mesenchymal
tumours such as Sertoli Leydig cell tumors, cystic
nephroma, embryonal RMS, genitourinary sarcoma,
differentiated ~ thyroid cancers, pinealoblastoma
and neuroendocrine tumors’. However, DICERI1
mutations have not been associated with prognosis in
pleuropulmonary blastoma.

Surgical measures to prevent post pneumonectomy
syndromes include mediastinal repositioning,
mediastinal fixation, thoracoplasty and muscle flap
transposition. Plombage with silicone inserts have
also been attempted, however plombage with ping

Resection
(wedge resection
or lobectomy)

| Adjurvant chemotherapy
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pong balls have not been reported for pleuropulmonary
blastoma in pediatric age group®.

Knight et al’ gave the following algorithm
for management of pleuropulmonary blastomas
(Table 2).

7. Summary and Conclusion

From this series, we have drawn the following points
of conclusion. The rarity of the tumor has contributed
to the absence of a universal standardized protocol
to adhere to. Locoregional control of the disease is
directly associated with prognosis with additional
chemotherapy adding on to long time survival. All
cystic lung lesions should be addressed surgically in
infancy so as to not to miss a type I pleuropulmonary
blastoma.

8. References

1. Zhang N, et al. Diagnosis and treatment of
pleuropulmonary blastoma in children: A single-centre
report of 41 cases. ] Pediatr Surg. 2020; 55(7):1351-1355.
https://doi.org/10.1016/j.jpedsurg.2019.06.009.

2. Sparber-Sauer M, Seitz G, Kirsch S, Vokuhl C, Leuschner
I, Dantonello TM, et al. The impact of local control in
the treatment of type II/III pleuropulmonary blastoma.
Experience of the Cooperative Weichteilsarkom
Studiengruppe (CWS). J Surg Oncol. 2017; 115(2):164-
172. doi:10.1002/js0.24416.

3. Priest JR, McDermott MB, Bhatia S, Watterson J,
Manivel JC, Dehner LP. Pleuropulmonary blastoma.

elSSN: 2455-2860

Cancer. 1997; 80(1):147-161. https://doi.org/10.1002/
(SICI)1097-0142(19970701)80:1<147::AID-
CNCR20>3.0.CO;2-X.

Coran AG, Adzick NS, Krummel TM, Laberge JM,
Shamberger RC, Caldamone AA. Pediatric Surgery. 7th
ed. Philadelphia: Saunders Elsevier; 2012. p. 569-570.

Messinger YH, Stewart DR, Priest JR, Williams GM,
Harris AK, Schultz KAP, et al. Pleuropulmonary
blastoma: A report on 350 central pathology-confirmed
pleuropulmonary blastoma cases by the International
Pleuropulmonary Blastoma Registry. Cancer. 2015;
121(2):276-285. https://doi.org/10.1002/cncr.29032.

Polites SE, Heaton TE, LaQuaglia MP, Kim ES, Barry
WE, Goodhue CJ, et al. Pneumonectomy for pediatric
tumors: A Pediatric Surgical Oncology Research
Collaborative study. Ann Surg. 2021; 274(6):e605-e609.
https://doi.org/10.1097/SLA.0000000000003795.

Pugh TJ, Yu W, Yang J, Field AL, Ambrogio L, Carter SL,
et al. Exome sequencing of pleuropulmonary blastoma
reveals frequent biallelic loss of TP53 and two hits in
DICERI resulting in retention of 5p-derived miRNA
hairpin loop sequences. Oncogene. 2014; 33(45):5295-
5302. https://doi.org/10.1038/0nc.2014.150.

Christodoulides N, Fitzmaurice GJ, Bukowska
I, O'Rhaillaigh E, Toale C, Griffin M, et al. Post-
pneumonectomy syndrome: A systematic review of the
current evidence and treatment options. ] Cardiothorac
Surg. 2023; 18(1):119. https://doi.org/10.1186/s13019-
023-02278-2.

Knight S, Knight T, Khan A, Murphy AJ. Current
management of pleuropulmonary blastoma: A surgical
perspective. Children (Basel). 2019; 6(8):86. https://doi.
org/10.3390/children6080086.

https://ejournal-tnmgrmu.ac.in/index.php/surgical | Vol 1(3) | September 2025



