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Adult Pineoblastoma: A rare case report
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Abstract

Introduction: Pineoblastoma (PB) is a rare brain tumor considered as a variant of supra-
tentorial primitive neuroectodermal tumor. They are poorly differentiated, infiltrative, and have
significant potential for leptomeningeal and extra-cranial dissemination. Pineoblastoma has a
predilection for the pediatric population, whereas in adults they are exceedingly rare and it
accounts for approximately less than 1% of primary central nervous system tumors. The
treatment for adult pineoblastoma consists of surgery followed by craniospinal radiotherapy
with or without the addition of chemotherapy. Adult Pineoblastoma a rare tumor and needs to
be considered in the differential diagnosis of pineal region tumors in adults. The reported case is
noteworthy for the rarity of the clinicopathological entity.
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Case Presentation: The present case represents a total workup on diagnosing pineoblastoma
including radiology, histopathology, and immunohistochemistry. A 33-year-old male patient
presented with headache & vomiting. His MRI showed heterogeneously enhancing mass lesions
in the pineal region. Excision biopsy from the mass showed histology of pineoblastoma which
was confirmed with a complete immunohistochemistry (IHC) study.

Conclusion: Though rare, Pineoblastoma needs to be considered a differential diagnosis of pineal
region tumors in adults. Because of the considerable overlap in imaging appearance with other
pineal region tumors, histopathology with immunohistochemistry is required along with
radiology to confirm diagnosis. Our case had no extra-cranial dissemination and was treated by
surgical excision followed by adjuvant cranial radiotherapy. Due to the rarity of pineoblastoma in
adults, optimal treatment strategies and prognosis are yet to be determined.
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Introduction

Pineoblastomas are rare primitive neuroectodermal tumors
that are aggressive, found mostly in children, and exceedingly
rare in adults. They represent, in the 2021 WHO classification,
a heterogeneous group of diseases which spans from grade I
pineocytomas to the most aggressive grade IV pineoblastoma
(PB) (4). They are more commonly diagnosed in children

between 1-12 years old and are very rarely diagnosed in adults.
For this reason, evidence in the literature for adults is scarce
and mainly derives from the pediatric practice. For their
clinical behavior and embryonal histology, PBs are often
grouped together with medulloblastomas in clinical trials (3).
The Pineoblastoma has significant potential for
leptomeningeal and extra-cranial dissemination; hence
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Figure 1. MRI Brain showing tumor arising from the pineal gland (a) Sagittal T1 weighted image (b) Axial T2 weighted

image.

maximum surgical resection with adjuvant craniospinal
radiotherapy aids in controlling the tumor and improving
survival (1).

Case Presentation

A 33-year-old male patient presented with headaches and
vomiting for 2 months which led him to a neurological
evaluation. His plain head CT scan showed an enlarged pineal
gland with smooth margins and several peripheral
calcifications. MRI showed a well-defined lesion in the pineal
region (14 x 10 mm in the axial plane), which was
hyperintense on T1 with diffuse contrast enhancement after
gadolinium injection and strongly hypo intense on T2. (Figure
1). MR scan of the spine and CSF cytology resulted in a
negative for pathological seeding. The patient also underwent
hormonal and tumor markers blood tests and radiological
workup with chest and abdominal CT scans, which were all
reported as normal. A repeated MRI scan after a short interval
confirmed a growing pineal parenchymal tumor, hence
patient underwent craniotomy with resection of the tumor.
We received a biopsy of the pineal tumor mass. Macroscopic
examination showed multiple greyish soft tissue bits in
aggregate measuring 2.0.x1.5 cm which was entirely submitted
for histopathological examination.

H & E sections showed tumors composed of patternless sheets
of densely packed cells with a high N:C ratio, scanty
cytoplasm, hyperchromatic angular nuclei, and brisk mitotic
activity. Nuclear molding and focal perivascular pseudo
rosette formation with occasional Homer Wright rosette were
present. Necrosis was not present (Figure 2).

In an immunohistochemistry study, tumor cells were positive
for synaptophysin with high Ki 67 proliferative index (~ 70%)
and negative for GFAP, NKX2.2, CD45, and EMA. INI1
showed retained nuclear expression in tumor cells (Figure 3).

Discussion

Primary pineal parenchymal tumors are rare and account for
0.4% to 1% of primary central nervous system neoplasms in all
age groups combined (2). Approximately 25-50% of primary
pineal parenchymal tumors are pineoblastoma WHO grade
IV. These are embryonal tumors that arise in the region of the
pineal gland, are found preferentially in children, and often
disseminate extensively along the cerebrospinal fluid (CSF)
pathways. Patients with pineoblastoma have a reported 5-year
survival rate of only 10%. Only a few isolated case reports and
a small series of these tumors occurring in adults have been
documented in the literature (9) (10) (11).

There is some available literature addressing the clinical
outcomes of pineoblastoma in adult patients. Since 1979,
approximately 200 cases have been reported, some of these
relevant series include groups of patients with heterogeneous
pathologies such as different pineal region tumors, and
therefore, the exact number of adult patients with
pathologically confirmed pineoblastoma is not completely
certain (2).

Pineoblastomas are often large (>3 cm) at presentation, and
cause obstructive hydrocephalus in nearly all patients.
Considerable overlap exists between the imaging appearance
of pineoblastoma and lower-grade primary pineal neoplasms.
Germinomas, commonly in the differential diagnosis of pineal
tumors, also have overlap in imaging appearance, but have
been found to demonstrate less diffusion restriction on
radiology (2).

Nearly all patients present with radiographic and clinical signs
of hydrocephalus, including headache, double vision, blurry
vision, and obtundation (2).
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Figure 2. (A) The tumor shows sheets of densely packed cells with perivascular pseudo-rosette formation. (B) Tumor cells
with hyperchromatic angular nuclei, scanty cytoplasm, and brisk mitosis.

Figure 3. Immunohistochemistry stains (A) Tumor cells are immuno-reactive for synaptophysin, (B) High Ki 67

proliferative index. (C) Retained nuclear expression of INI 1. (D) Tumor cells are non-immune reactive for GFAP.

Histopathology of Pineoblastoma is not distinctive, as theyare  pineal region is thus first critical step in ruling out other non-
composed of sheets of poorly differentiated embryonal pineal embryonal tumors, especially medulloblastomas (4).
neoplastic cells. Confirming the location of the tumor in the
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According to WHO Classification of CNS Tumors 2021,
essential diagnostic criteria for pineoblastoma include 1)
histopathological features of an embryonal tumor 20 High
proliferative /mitotic activity AND 3) Pineal region location.
While desirable diagnostic criteria include 1) Retained nuclear
SMARCBI (INI1) staining 2) DNA methylation profile of
pineoblastoma subtype - copy number alteration and/
mutually exclusive mutations targeting DICER1, DROSHA or
DGCRS (4).

DNA methylation profiling segregates pineoblastoma into
four molecular subgroups. (1) Pineoblastoma, miRNA
processing- atltrered_1(2) Pineoblastoma, miRNA
processing- atltrered_2(3) Pineoblastoma RBI- altered 4)
Pineoblastoma, MYC /FOX2- activated. The prognostic value
of molecular subgrouping is high Out of these groups 1 & 2
have better outcomes in terms of 5 years overall and disease-
free survival rate(4).

The appropriate treatment for PB has not been determined as
the incidence rate is extremely low, particularly in adults and
only a few described cases with limited follow-up and outcome
studies are available (1). The recommended treatment for
adults with PB includes maximum surgical resection followed
by adjuvant craniospinal radiotherapy and a boost to the entire
posterior fossa, with or without the addition of chemotherapy
(1) (6). Tumors originating from the pineal region have varied
propensities for recurrence and patterns of dissemination. A
few described cases reported that radiotherapy aided in
controlling the tumor and improving survival. Systemic
chemotherapy includes several different protocols that vary
widely which includes combination of following drugs
cisplatin or carboplatin, and cyclophosphamide drugs (1).
One of the most striking clinical differences that we observed
between adult patients and the reported pediatric patients is
that progression-free survival and overall survival for adult
patients are much higher than for children (2).

Conclusion

Adult Pineoblastoma is a rare tumors and needs to be
considered in the differential diagnosis of pineal region
tumors in adults. Because of the considerable overlap in
imaging appearance with other pineal region tumors,
histopathology with immunohistochemistry is required along
with radiology to confirm the diagnosis. The present case had
no extra-cranial dissemination and was treated by surgical
excision followed by adjuvant cranial radiotherapy. The
reported case is noteworthy for the rarity of the
clinicopathological entity. Due to rarity optimal treatment
strategies and prognosis of adult pineoblastoma are yet to be
determined.
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