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Introduction: Pleuropulmonary blastoma is a very rare malignant tumor of the lung presenting in early childhood of less than 6

years.

Case Presentation: A 3-years-old Saudi girl with a family history of malignancy presented with a history of a cough for one week and

fever for 5 days. Radiological evaluation indicated a right lung mass. Thoracotomy and excisional biopsy showed a solid variant of

pleuropulmonary blastoma. DICER1 gene was detected. Surgical treatment followed by chemotherapy resulted in disease clearance.

Conclusion: To the best of our knowledge, this is the first reported pediatric case of DICER1 gene positive in our country. This case

is reported to highlight the importance of attention to detailed history and early intervention in suspected cases. In the presence of

persistent respiratory symptoms with heterogeneous lesions seen on chest imaging, the suspicion of malignant lung disease should

be considered. Aggressive surgical resection and adjunctive chemotherapy can decrease progression in advanced disease.
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PPB: Pleuropulmonary Blastoma; CXR: Chest X-Ray; MRI: Magnet- Although pulmonary malignancy of childhood is uncommon,
ic Resonance Imaging; GIA Stapler: Gastrointestinal Anastomosis  Pleuropulmonary blastoma (PPB) is the most common primary

Stapler; MSA: Mammary Serum Antigen; CD99 Antigen: Cluster of  lung malignancy seen and reported almost exclusively in early
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childhood with some adult reports in the literature [1]. PPB is a
rare dysontogenetic pulmonary malignancy with highly aggressive
behavior and some metastasis. There are four pathological types
described based on the tissue morphology: type I or (cystic type),
type Il or (cystic/solid type) and type III or (solid type). The pro-
gression of type I to types Il and III is well documented [2]. Lastly
Type Ir (regressed) which is a unique, purely cystic type due to
absences of primitive cell component [3]. This case is reported to
increase awareness about this rare condition and emphasize the

importance of taking detailed past and present history.

Case Presentation

We present a 3 years old Saudi girl who was previously healthy.
She was admitted to a general pediatric ward as a case of compli-
cated pneumonia with effusion. There was history of fever associ-
ated with chills and rigors which responded partially to antipyretic
medication, with history of wet cough for 2 weeks. One month ear-
lier, there was history of chronic right sided chest pain in the fifth
intercostal space mid-axillary line with no improvement with an-
algesia. There was no history of weight loss or contact with a sick
patient, however, there was a positive family history of renal and
brain tumors. On clinical examination, she was ill and febrile with
signs of respiratory distress, tachypnea, dyspnea with markedly
reduced right sided chest movement with respiration, dullness on
percussion and diminished air entry on ipsilateral auscultation.
CXR showed a marked opacity in almost all of the right side of the
chest with a leftwards mediastinal shift (Figure 1).

Figure 1: CXR showing Rt sided marked opacity of the middle

and lower zones with mediastinal shift.

A chest ultrasound showed evidence of mild to moderate right

pleural effusion with a heterogeneous lung mass lesion measuring
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6.7 x 7.8 cm in the right lower chest, while abdominal us scan find-

ings were within normal.

A chest CT scan showed a 10 x 10 x 7 centimeter irregular mass
lesion with mixed density, but predominantly hypo dense, seen in
the region of the right middle lobe with associated pleural effusion
and a marked left mediastinal shift (Figure 2a and 2b). Abnormal
tumor vessels were seen within the upper portion of the mass.
Residual pneumatized lung seen in the right upper lobe, while the
other parts of the lung appeared compressed and collapsed. There
was no gross mediastinal lymphadenopathy. The left lung was nor-
mal and with no pleural effusion. No pneumothorax or pericardial
effusion were detected. No evidence of metastasis was found on

renal ultrasound, brain MRI and bone scintigraphy.

Figure 2: CT chest showed a 10 x 10 x 7 centimeter, irregular
mixed density mass lesion in the origin of the right middle
lobe with associated pleural effusion (a), marked mediasti-
nal shift (b) and right diaphragmatic depression. Abnormal

tumoral vessels is seen within the upper portion of the mass.

Residual pneumatized lung seen in the right upper and middle
lobe, while the other parts of the lung appear compressed and
collapsed. No gross mediastinal lymphadenopathy. Normal
left lung with no pleural effusion. No pericardial effusion, no

pneumothorax.

Surgical removal of the mass was done following appropriate
preoperative preparation. At operation, under general anesthesia
and aseptic environment, through the 6% right intercostal space
thoracotomy, thick pleura was encountered and a 200 ml of altered
hemorrhagic pleural effusion was drained. There was a large, fri-
able fungating mass arising from and entirely replacing the right
middle lobe (Figure 3), occupying almost two thirds of the right
hemi-thoracic space, displacing and compressing what were ap-

parently grossly healthy right upper and lower lobes. It was ad-
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herent to the pleura and a tumor nodule was attached to the right
hemi-diaphragm. The mass was excised following control of the
pedicle with a GIA stapler and 2-0 silk ligatures and the full thick-
ness diaphragmatic nodule was removed with the defect repaired
with 2-0 Vicryl. At the end of the procedure, complete macroscopic
clearance of the tumor fragments was achieved (Figure 4-6). The
mass weighed approximately 500 gm. Patient had a size 16Fr chest
drain inserted through a separate stab incision. She had an un-
eventful postoperative recovery and the chest drain was removed

4 days later (Figure 7).

Figure 5: Right lower and upper lung lobes starting to inflate.

Figure 3: Intraoperative demonstration of a large fungating

right lung mass.

Figure 6: Shows the excisional biopsy of a fragmented right

middle lobe tumor tissue.

Figure 4: Following excision of the middle lobe mass, Figure 7a and 7b: Postoperative CXR showing disappearance
illustration shows resection margin on the remaining right of the right lung field opacity a. with the chest drain in place.
upper and lower lung lobes. b. following removal of the chest drain.
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The histopathology report showed a fragmented tumor tissue
measuring together 11 X 10 X 6 cm. Microscopic study revealed
a malignant tumor composed of primitive blastema-like cells with
hyperchromatic nuclei, high nucleocytoplasmic ratio and abundant
mitoses. There were spindle cells embedded in myxoid stroma, a
group of immature chondroid elements, single and groups of large
anaplastic cells and area of hemorrhage and necrosis seen. No
lymphovascular or perineural invasion seen. (Figure 8a and 8b).
Fragments of pleural tissue with the tumor and a few fragments of

emphysematous lung involved by the tumor were also seen.

Figure 8a and 8b: Sections show a malignant tumor composed
of premetive blastema like cells with hyperchromatic nuclei,
high nucleocytoplasmic ratio and abundant mitosis. The spindle
cells are embedded in myxoid stroma (a). Groups of immature

chondroid elements (b).

Immunohistochemistry proved strong and diffuse positive vi-
mentin, focal positivity for desmin and MSA and was weakly posi-

tive for CD99. Synaptophysin was negative.

Our case was reviewed by histopathology department of pleu-
ropulmonary blastoma registry and confirmed the diagnosis of a
type 111 (solid variant) right lung Pleuropulmonary blastoma (PPB
T-11).

Screening for DICER1 gene mutation was done and proved to be
positive. Subsequent test on all family members showed positive

gene mutation in the mother and one of two siblings.

The patient started on chemotherapy as per pleuropulmonary
blastoma registry guidelines (2016) for type 111, and treatment con-

tinued for 36 weeks. During the course of treatment, complete res-
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olution of the previous right sided small amount of residual pleural

effusion was noted which reflects excellent response to treatment.

Follow up bone scan (Figure 9), brain MRI (Figure 10), chest CT
scan (Figure 11) and CXR (Figure 12) up to 3 years postoperatively

were unremarkable.

Figure 9: Follow up bone scan showing a negative study for

bone metastases.

Figure 10: Follow up brain MR scan 6 months postoperatively.
Unremarkable brain MRI, no abnormal enhancement or

evidence of brain metastasis.

Discussion

Pleuropulmonary blastoma, also referred to as: cystic mesen-
chymal hamartoma, mesenchymal cystic hamartoma, pneumoblas-
toma, PPB, pulmonary rhabdomyosarcoma, rhabdomyosarcoma in
lung cyst; or CPAM/CCAM type 4 [3], is a rare childhood malignant

dysontogenetic intrathoracic neoplasm of pulmonary and/or pleu-
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Figure 11a-11c: Follow up chest CT scan 6 months (a and b),
and 3 years (c) postoperatively. No definite residual or
recurrent soft tissue mass at the site of previous

pleuropulmonary blastoma could be appreciated in these

exams.

Figure 12: Three years post-surgical and chemotherapeutic
treatment follow up CXR, showing unremarkable study. No
definite residual or recurrent mass could be appreciated in this

exam.

ral mesenchyme, representing around 15% of all primary pediatric
pulmonary tumors [4]. Morphologically, PPB has four types; type
1 with cystic tumors, type II with solid and cystic types, and type
111 with solid tumors [5,6], type Ir (regressed) unique purely cystic
type is due to absences of primitive cell component [7]. DICER1
Germline gene mutation has been considered a major etiologic fac-
tor [5,8-11]. The presence of a germline mutation in the DICER1
gene as lead for familial cases of PPB, was first noted in 2009 [12]
and was followed by more studies to explain the role of DICER1 in
PPB [13-15].
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There are variations in clinical presentation and radiological
features that may be predictive for PPB, including symptoms of
pneumothorax and may manifest as tension pneumothorax [16]
and bilateral or multi-segment involvement [17]. PPB may cause

mediastinal shift and a mass effect on the adjacent structures [18].

When an opacity on a CXR is suspicious of a lung mass, ultra-
sound and CT scan of a suspected PPB may demonstrate a cystic
or a purely solid lesion. Our case showed a heterogeneous mass
lesion which is compatible with what is reported in the literature
[19]. It is crucial to have an early histological recognition and dif-
ferentiation from congenital lung and airway malformations and
other benign cysts. Delay in the diagnosis and late onset treatment
can lead to progress of the tumor and potential complications of
advanced disease. In addition to local recurrence, PPB have meta-
static disease, in central nervous system, bone, eye and rarely liver
[4,5,18-20].

To identify a lesion of PPB correctly, it may prove difficult for
even experienced pathologists, so a central pathology review is

crucial in clarifying questionable cases [2,5,19].

There is insufficient data about pediatric PPB and the number
of patients around the world is small so treatment guideline de-
pends on the institution and treating physician. Generally speak-
ing, the outcome and prognosis depend on the histological type of
PBB; type Ir is better than the other types [5].

Suggested treatment options vary depending on the stage of
PPB. Complete surgical resection and watchful waiting may be con-
sidered the best treatment options for (type I and type IR), how-
ever, in case of Type II and type IlI, complete surgical resection is
the mainstay of treatment and decision of chemotherapy is deter-
mined by the physicians and the institution [21-24].

Pleuropulmonary blastoma has a poor prognosis, however,
there are reports that the disease may be responsive to aggressive
multimodal therapy [20-22]. Surgical resection and intensive che-

motherapy are recommended for type Il and type III PPB.

Curative role of radiotherapy for PPB is unclear and no case re-
ports or studies specifically support that but may be used in case of

residual PBB after surgical resection and chemotherapy [21,24,25].

Conclusion

This case is reported to highlight the importance of attention to

detailed history and early intervention in suspected cases. In the
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presence of persistent or intermittent respiratory symptoms with
heterogeneous lesions seen on chest imaging, the suspicion of ma-
lignant lung disease, including PPB, should not be underestimated.
Surgical resection and adjunctive chemotherapy decrease progres-

sion compared with surgery as a lone treatment.
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