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Bilateral pleural metastases of a primary central nervous system
neuroblastoma in an adult: First case in the world
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Abstract
Primary central nervous system neuroblastoma (PCNS-NBL) is a rare and aggressive
malignant tumour. Pleural metastases of PCNS-NBL have not been documented
before. We report a case of a 30-year-old male patient, with a history of PCNS-NBL
treated with surgery, radiation and chemotherapy. Three years later, he presented an
aggravated dyspnoea with impaired general condition. The different investigations
confirmed that his PCNS-NBL has relapsed with bone, lymph nodes and bilateral
pleural metastases. Because of the disseminated disease and the poor general condition
of the patient, only symptomatic treatment measures were preconized. The patient
died 3 months later following cardiorespiratory arrest. To the best of our knowledge,
this is the first case reporting bilateral pleural metastases of a PCNS-NBL in a young
adult.
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INTRODUCTION

Primary central nervous system neuroblastoma (PCNS-
NBL) is an uncommon and highly aggressive malignant
tumour. Only 150 cases of primary cerebral neuroblastoma
were reported in the literature.1 Neuroblastoma is the most
frequent extracranial tumour in childhood,1 although
PCNS-NBL is rare in general and exceptional in adults. To
the best of our knowledge, there was no other case of pleural
metastasis of PCNS-NBL reported before.

Herein, we describe an unusual case of a PCNS-NBL,
relapsed with bone, lymph nodes and bilateral pleural metasta-
ses, 3 years after surgery, radiation and chemotherapy.

CASE REPORT

A 30-year-old male patient presented in May 2020 to the emer-
gency department for aggravated dyspnea. On examination, the

patient was in poor general condition with visual impairment
and right hemiparesis. Pulmonary examination showed
decreased breath sounds in both lung fields. The chest radio-
graph revealed bilateral massive pleural effusion. The patient
had a history of a cerebral tumour diagnosed 3 years prior. The
histology of the tumour resection confirmed a PCNS-NBL.
After surgery, the patient underwent a cerebrospinal irradiation
followed by a course of four sessions of chemotherapy based on
etoposide and cisplatin. Chemotherapy was interrupted because
of drug-induced haematotoxicity, in particular neutropenia and
deep anemia requiring several transfusions.

The cytobiochemical analysis of the pleural fluid showed
an exudative liquid with 100% lymphocytes. The cytology of
the right-side fluid, and the histology of the left-side pleural
biopsy confirmed the presence of bilateral malignant neuro-
blastoma metastases, with infiltration with small rounded
cells and high immunostaining with Ki-67 (Figure 1). A full-
body scan revealed no sign of local cerebral recurrence, gen-
eralized cerebral atrophy, bilateral pleural thickening with
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F I G U R E 1 Bilateral pleural metastases of cerebral neuroblastoma. (A) Infiltration of the pleura by a high cellular proliferation arranged in a sheet of
small rounded cells in a fibrillar matrix (haematoxylin and eosin [HE] �400). (B) Cytological examination of pleural fluid showed a cluster of small cells with
a high nucleus/cytoplasm ratio (HE �400). (C) Intense immunostaining with synaptophysin. (D) A high level of Ki-67 immunostaining

F I G U R E 2 Computed tomography (CT) scan. (A, B) Axial CT slices after the injection of contrast product in the mediastinal window. (C) Axial CT
slice after the injection of contrast product in the parenchymal window. (D) Axial CT slice after the injection of contrast product at the height of the kidneys.
(E) Axial CT slice after the injection of contrast product in a bone window in the pelvis. (F) Axial CT slice of the brain after the injection of contrast product
in the parenchymal window. Tumour thickening of the pleural layers (red circle) with bilateral pleurisy (black arrows) associated with multiple adenopathies
(red triangles) and bone metastases (blue arrows). There was no parenchymal abnormality of the lungs. The brain control shows a left temporal
porencephalic cavity without tumour recurrence on the cerebral level (red rectangle)
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bilateral pleurisy, multiple lymphadenopathy and multiple
bone lesions (Figure 2).

Considering the poor general condition of the patient
and the diffuse metastases, we opted for symptomatic mea-
sures with analgesics and iterative thoracocentesis. The
patient died in July 2020 following acute respiratory failure.

DISCUSSION

PCNS-NBL is a rare entity. The annual age-adjusted inci-
dence of PCNS-NBL was 0.37 per 1,000,000 persons in 1973
and decreased to 0.12 in 2013.1 PCNS-NBL rarely occurs in
adults; in fact, Lu et al.1 found that 74.3% of patients were
younger than 20 years.

PCNS-NBL is included in a group of rare, poorly differ-
entiated embryonal neoplasm of neuroectodermal origin. It
is characterized by poorly differentiated neuroepithelial cells
with a fibrillar matrix, Homer Wright rosettes, necrosis and
calcifications. Immunohistochemically, the cells can show
weak expression of synaptophysin or glial fibrillary acidic
protein but Ki-67 immunolabelling is high.2

Pleural effusion in neuroblastoma is relatively frequent
when the tumour is primarily located in the chest wall, but
to our knowledge, this is the first case reported in the world
of bilateral pleural metastases of a PCNS-NBL.

A recent review listed bone, bone marrow, liver and skin
as the most common sites of metastasis of relapsed PCNS-
NBL.3 In our case, the patient had a relapse with bone,
lymph nodes and bilateral pleural metastases 3 years after
surgery and adjuvant radio-chemotherapy.

While significant advances in the treatment of extracra-
nial neuroblastoma are made, the therapeutic modalities and
survival of PCNS-NBL remain poorly understood because of
its rarity. Surgery with the aim of complete tumour
resection is the first line of treatment for PCNS-NBL when-
ever possible.4 Adjuvant chemotherapy and radiation are
frequently prescribed. Multiple chemotherapeutic drugs
are considered, the most commonly prescribed are vincris-
tine, lomustine, cisplatin and etoposide.5 In our case, the
patient underwent surgical resection of the cerebral tumour,
followed by cerebrospinal radiotherapy, but the chemother-
apy was interrupted due to haematological side effects.

The prognosis of PCNS-NBL is poor; the 5-year survival
rate is 56.7%.1 It is difficult to establish predictive factors of
survival because it is an uncommon disease; however, youn-
ger age, especially infants, ganglioneuroblastoma subtype
and surgical treatment were significantly correlated with
improved survival, whereas distant metastasis tended to be a
negative prognostic factor.1

In conclusion, PCNS-NBL is a rare and aggressive
malignant tumour. The therapeutic measures are limited

and no guidelines are available. To our knowledge, we
reported the first case of bilateral pleural metastasis of
PCNS-NBL in a young adult patient with a fatal outcome.
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