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ABSTRACT

Background: Pleuropulmonary blastoma (PPB) is a very uncommon, mesenchymal malignant tumor in the chest cavity
that occurs mostly in children before preschool age (less than 6 years old), while it is the most common cause for
primary pleural and lung tumor in children and adolescent malignancy. Aim: To increase the awareness about the
diagnosis of PPB in children. Methods: Six Pleuropulmonary blastoma cases were diagnosed at Basra Oncology Center
in the south of larq and registered at Basra Specialist Children's Hospital. The first case was diagnosed in 2012 and
the last case was diagnosed in 2020, where their characteristics, clinical and pathological features, methods of
treatment, and relapse and survival outcomes were retrospectively evaluated. Results: Male to female ratio being
1:1; most of the patients were less than five years old. Most of the cases were poor prognosis type /1l (mixed/pure
solid). Three cases were type Il and the other three cases were type Ill, and in spite of forceful treatment by
multimodality, involving surgery, chemotherapy, and radiotherapy, have grave prognosis and the death rate was
33.3%. Conclusions: PPB is an uncommon neoplasm, but it is an aggressive disease having a poor outcome. Its
recurrence is high in spite of intensive surgical excision of tumor mass being used, which is the corner stone of PPB,
along with chemotherapy and/or radiotherapy. Especially in younger children, it causes severe morbidity.
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INTRODUCTION

Pulmonary blastoma (PB) is an uncommon lung tumor.
The incidence of its occurrence is approximately less
than 0.5% of primary intrathoracic malignancies. Less
than 1000 cases have been reported in the world since
its first description given by Barnett and Barnard in
19451

The morphology of this tumor has a similar form to the
embryonal structure of the lung, which was historically
described under a uniform medical term until distinct
entities were recognized,? and because it can originate

from the lung or pleura, it's termed as pleuropulmonary
blastoma (PPB).2

It occurs in an exclusive manner in children and mostly
involves local evolution with some cases presenting as
metastasizing and aggressive tumors.*

While PB in adults is more common than children's type
of (PPB), PB occurs commonly in the middle-aged and is
typically associated with symptoms and signs similar to
lung cancer. It is divided into two groups depending on
histopathological features: type (1) monophasic PB,
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which is called well-differentiated fetal adenocarcinoma
(WDFA), and type (2), which is classic biphasic PB (CBPB)
containing tissue of both fetal adenocarcinoma (type 2 is
typically low grade) and primitive mesenchymal stroma.?
These three subgroups (PPB, CBPB, and WDFA) have
overlapping genetic abnormalities, the original
pathological grouping, and histological characteristics.®

Primary pulmonary neoplasms are rare in children. One
such tumor, pleuropulmonary blastoma (PPB), is highly
aggressive and malignant, very rare, and originates from
either the pleura or lungs. It occurs mainly in children
aged less than 6 years.”

Dehner et al. classified PPB into three subgroups in 1995
as type | (cystic), type Il (mixed cystic and solid), and type
Il (pure solid).2 The median diagnosis age, type |, occurs
in infants (10 months) in contrast to type Il (34 months)
and type lll (44 months).® Type Il and type lll have
unfavorable prognosis, while type | is more favorable
than others.® Most type | PBBs progress to types Il and IlI.
But not all cystic type | PPBs progress to the more
malignant types. These “regressed” cystic types are
designated as type | regressed (type Ir).1°

Previously, PPB Type Il was incorrectly called “extra-renal
Wilms tumor” because it is morphologically similar to
Wilms tumor.t?

PPB is associated with a rare hereditary condition related
to DICER1 gene mutation, which presents with an
unusual pneumothorax. The aim of this study is to
increase awareness, to recognize this rare entity in its
early course. And it leads to local relapse and distant
metastasis, so that genetic condition is predisposed to a
variant neoplastic condition called DICER1 syndrome [8].
It has also been shown to be linked with a disorder of the
long arm of chromosome 8.12

The risk of the present neoplasm is in direct proportion
with the increase in age, so the incidence of PPB before
the age of 10 years is 5.3% and before the age of 60 it is
31.5%.13

The recommended treatment depends on the type of
PPB. Type | regressed (type Ir) is treated only by follow
up and does not need chemotherapy while type I (cystic
type) PPB treatment includes surgical excision and
chemotherapy. For type Il (mixed type) and type Ill (solid
type) tumors, the treatment depends on the size of the
tumor. If it is an operable tumor, aggressive surgery is
used and then adjuvant chemotherapy. While the large

type Il and type Ill tumors are inoperable and treated by
starting neoadjuvant chemotherapy, the aim is to reduce
the tumor size usually by more than 90%, followed by
aggressive surgical resection. The recommended
protocol of chemotherapeutic agents is the IVADO
regimen (Ifosfamide, Actinomycin D, Vincristine, and
Doxorubicin), and if it metastasizes, the recommended
modalities

treatment  consists of all  three

(chemotherapy, surgery, and radiation therapy).}*

MATERIALS AND METHODS

Six Pleuropulmonary blastoma cases were diagnosed at
Basra Oncology Center in the south of larq and registered
at Basra Specialist Children's Hospital. The first case was
diagnosed in 2012 and the last case was diagnosed in
2020, where their characteristics, clinical and
pathological features, methods of treatment, and
relapse and survival outcomes were retrospectively
evaluated. Children are classified according to the age
into the following groups:

e Birth up to 36 months (<3 years old)

¢ 37 months up to 144 months (3 years old— <12 years
old)

¢ 144 months up to 192 months (12 years old—16 years
old).?®

RESULTS

Over the last 10 years, 6 patients with PPB have been
admitted to the center. Per the distribution data of the 6
cases, according to the gender 3 were male and 3 were
female (50% males and 50% females).

As given in Table 1, the most occurring ages with PPB in
our study were less than and equal to 36 months of age
(66.6%), and 2 cases were of those more than 36 months
of age (33.3%).

The histopathological distribution was cystic/solid (type
I1) in 3 (50%) patients, solid (Type Ill) in 3 (50%) patients,
while no cases were diagnosed as type .

Two cases were diagnosed in 2012; one case was
diagnosed in 2013, so 50% of the cases were diagnosed
before 2015, and the other three cases were diagnosed
in 2016, 2019, and 2020.

Table 2 shows all patients with PPB had SOB and cough
(100%). Five cases had fever (83.3%) and one patient had
sweating (16.6%) while no patient with PPB had cyanosis.
The most common location of PPB was on the left side of
the chest (4 cases, 66.6%). In the other two cases, it
occurred on the right side (33.3%).
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All PPB patients (100%) at the center were treated by
surgical excision, chemotherapy, and radiotherapy, using
chemotherapy in the form of VIVA protocol (vincristine,
ifosfsmide, doxorubicin, and actinomycin).

During follow up only two patients showed recurrence of
PBB (33.3%). The recurrence of PPB more in type Il
(33.3%) than in type | and type Il (16.6%).

During follow-up of patients with PPB, 33.3% were dead
and 66.6% were still alive.

Table 1: Age distribution of cases diagnosed with PPB.

Age No. Percentage
< 36 months 4 66.6
37 up to 144 months 2 333
144 up to 192 months 0 0
Table 2: Incidence of signs and symptoms in PPB.
Symptoms and Signs No. Percentage
Fever 5 83.3
Shortness of breath 6 100
Cough 6 100
Cyanosis 0 0
Sweating 1 16.6
DISCUSSION

In our study, the male: female ratio for PPB sex
distribution was 1:1, which matches Oliveira et al.’s
work® who took 10 cases of PPB and the male: female
ratio was (5:5) which also matches Zhang Na et al.’s
work' who took 41 patients with PPB and the M:F ratio
was 20:21, which shows 0.95:1 incidence.

Most cases of PPB occur at the age of three years old and
are less similar to that occurring in Zhang et al.’s work.”
In most cases, the age was less than three years old.

Our study on PPB revealed no type | and the type Il to
type lll ratio was 3:3. The result is not in agreement with
Messinger et al.’s work 8, which shows 350 patients had
one-third of each type (35%) because in our society there
are a low number of cases and there is a delay of
diagnosis due to low pediatrician awareness about the

signs and symptoms of PPB. However, our study is highly
in agreement with Nahid et al.’s work %, which showed
type Il and type 1l (80%) have high incidence than type I.
In this study, the most common clinical symptoms were
respiratory distress such as SOB and cough which
matches Indolfi et al.’s work.?° It involved 11 cases, and
the most common clinical feature was also respiratory
distress. 2!

All patients in our study were treated by surgical excision
of tumor mass, which was followed by chemotherapy
and radiotherapy. This was not significantly in agreement
with Omer et al. ’s work 2, and radiotherapy was not
included in the treatment protocol for PPB, while it was
significantly in agreement with the work of Indolfi et al.
20

Most cases in our research show the location of PPB on
the left side of the chest (4/6 of cases, i.e., 66.6%). That
is the same as that occurring in Bu et al.’s work 22, which
showed 29 cases of PPB were located on the left side of
the chest. The most common recurrence of the disease
was of type Il and type Ill, rather than in type |. That result
agrees with those of Messinger et al. 8 and Priest et al.
2 The result in Priest et al.’s work shows the recurrence
of type | PPBs was 14% while of type Il and Il PPBs it
was 46%.

The prognosis is regression. So many patients with type |
will have histopathological progression to type Il and
typelll, which have poor outcome, increased incidence of
relapse, and most patients pass away, which show the
same results as those of Messinger et al. 18

CONCLUSIONS

PPB is an uncommon neoplasm, but it is an aggressive
disease having a poor outcome. Its recurrence is high in
spite of intensive surgical excision of tumor mass being
used, which is the corner stone of PPB, along with
chemotherapy and/or radiotherapy. Especially in
younger children, it causes severe morbidity. Most PPB
cases are diagnosed at a late stage so the pediatrician
must create awareness about any children having
respiratory symptoms and the seriousness of PPB. Most
of the cases have poor prognosis due to delay in
diagnosis, so we need early diagnosis facilities.

REFERENCES

1. Jethava A, & Dasanu CA. Adult biphasic pulmonary blastoma.
Conn Med. 2013; 77(1):19-22.

2. Travis WD, Brambilla E, Nicholson G, et al. The 2015 world health
organization classification of lung tumors: Impact of genetic,

18 Iraqi Natl J ed. 2023; Vol. 5 (1)



Farhan, et al. : Pleuropulmonary blastoma: a rare malignant lung disease in children

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

clinical and radiologic advances since the 2004 classification. J
Thorac Oncol. 2015 Sep; 10(9): 1243-60.

Louis P, Kris A, & Ashley H. Pleuropulmonary blastoma: More than
a lung neoplasm of childhood. Journal of the Missouri State
Medical Association. 2019 May—-Jun; 116(3): 206-210.

Walles T, Teebken OE, Bartels M, et al. Pancreatic metastasis of a
pleuropulmonary blastoma in an adult. Ann Oncol. 2000 Dec;
11(12):1609-11.

Tong MZ, Bao HL, Yi RC, et al. Well-differentiated fetal
adenocarcinoma of the lung: Clinicopathologic features of 45
cases in China. IntJ Clin Exp Pathol. 2018; 11(3): 1587-1598.

de Kock L, Bah I, Brunet J, et al. Somatic DICER1 mutations in
adult-onset pulmonary blastoma. Eur Respir J. 2016 Jun;
47(6):1879-82.

D Ferrara F Esposito E Rossi, et al. Type Il pleuropulmonary
blastoma in a 3-years-old female with dyspnea: A case report and
review of literature. Radiology Case Reports. 2021 September; 16:
2736-2741.

Dehner LP, Watterson J, Priest J, et al. Pleuropulmonary blastoma:
A unique intrathoracic pulmonary neoplasm of childhood.
Perspect Pediatr Pathol. 1995;18:214-26.

Michinobu O, Toshiko T, Toshihiko W, et al. A female case of
pleuropulmonary blastoma type 1 whose pulmonary cystic lesion
was followed since neonate. Journal of Pediatric Surgery Case
Reports. 2017 February; 19: 34-37.

Miniati DN, Chintagumpala M, Langston C, et al. Prenatal
presentation and outcome of children with pleuropulmonary
blastoma. J Pediatr Surg. 2006; 41(1): 66—71.

Picaud JC, Levrey H, Bouiver R, et al. Bilateral cystic
pleuropulmonary blastoma in early infancy. J Pediatr. 2000;
136(6):834-6.

Bisogno G, Brennan B, Orbach D, et al. Treatment and prognostic
factors in pleuropulmonary blastoma: An EXPeRT report. Eur J
Cancer. 2014; 50(1):178-84.

Schultz KAP, Williams GM, Kamihara J, et al. DICER1 and
associated conditions: Identification of at-risk individuals and
recommended surveillance strategies. Clin Cancer Res. 2018 15;
24 (10):2251-61.

Thomas JT, Husain AN, Dehner LP, et al. Pediatric tumors. Dail and
Hammar’s Pulmonary Pathology. 2008; 2(3):542-543.

Mahmood I. Prediction of drug clearance in children: Impact of
allometric exponents, body weight, and age. Therapeutic Drug
Monitoring. 2007; 29(3): 271-278.

Himidan S,
preoperative features of pleuropulmonary blastomas (PPB) from
congenital cystic adenomatoid malformations. Eur J Pediatr Surg.
2011 Jan; 21(1):2-7.

Zhang N, Zeng Q, Xiaoli M, et al. Diagnosis and treatment of

Oliveira C, Pastor A C, et al. Discriminating

pleuropulmonary blastoma in children. J Pediatr Surg. 2020 Jul;
55(7):1351-1355.

Messinger YH, Douglas RS, Priest JR, et al. Pleuropulmonary
blastoma. Cancer. 2015 January 15; 121(2): 276—-285.

Nahid R, Saeed Y, Pardis N, et al. Pleuropulmonary blastoma. Iran
J Ped Hematol Oncol. 2017 Dec 7; 1(1), 63—-67.

Indolfi P, Casale F, Carli M, et al. Pleuropulmonary blastoma.
Cancer. 2000 Sep 15; 89(6):1396—401.

Omer FD, Omer O, Leyla H, et al. Pleuropulmonary blastoma,
Turkish Journal of Thoracic and Cardiovascular Surgery. 2020;
28(1):209-212.

Xiang B, Jing L, Linyan W, et al. Epidemiological features and
survival outcomes in patients with malignant pulmonary
blastoma. BMC Cancer. 2020; 20:811.

23.

Priest JR, McDermott MB, Bhatia S, et al. Pleuropulmonary
Blastoma, Society for Pediatric Pathology, American Cancer
Society Washington DC, March 23-24, 1996.

www.ignjm.com 19



