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Abstract. Adult pineoblastomas (PBs) are rare central nervous 
system tumors. Little is known with regard to the clinical 
features and outcomes of adult PB, and optimal treatment 
strategies for adult PB remain to be determined. The current 
report describes a case of PB in a 46‑year‑old male, who 
presented with obstructive hydrocephalus due to a large pineal 
region mass. Considering the potential effect on quality of 
life, the patient underwent a partial resection. Postoperative 
radiotherapy, comprising prophylactic craniospinal irradia-
tion at a dose of 34.2 Gy followed by a local 25.3‑Gy ‘boost’ 
to the tumor site for a total dose of 59.5 Gy, resulted in the 
complete regression of the tumor without neurological deficits. 
The patient has remained free of recurrence for 36 months 
after radiotherapy. This case highlights a minimally invasive 
strategy to treat a rare pineal region tumor with significant 
involvement of critical structures that resulted in a favorable 
response and an excellent neurological outcome. The radio-
graphic and histopathological features of PB are also reviewed, 
and the various treatment options reported in the literature are 
discussed.

Introduction

Pineal region tumors, which account for <1% of intracranial 
tumors (1), encompass a heterogeneous group of neoplasms 
that may be divided into four main categories: Germ cell 
tumors, glial cell tumors, pineal parenchymal tumors (PPTs) 
and other miscellaneous tumors and cysts. PPTs originate 

from cells in the pineal gland called pinealocytes, and repre-
sent only 0.3% of all primary tumors of the central nervous 
system (2). The current World Health Organization classifica-
tion of PPTs includes well‑differentiated pineocytoma (PC), 
PPT of intermediate differentiation and poorly differentiated 
pineoblastoma (PB) (3).

PB is more common in children than in adults. It has been 
reported that the peak incidence of PB occurs in the first 
4 years of life, with tendency to arise in the first and second 
decades (4). In addition, adult cases of PB account for <10% 
of published cases (5). Due to the rarity of PB, relevant data is 
limited, particularly regarding PB in adults. Thus, the biology, 
standard management and prognosis of PB are not well under-
stood at present.

The current report describes a case of PB occurring in a 
46‑year‑old male who presented with obstructive hydroceph-
alus due to a large pineal region mass. This case highlights a 
minimally invasive strategy to treat a rare pineal region tumor 
with significant involvement of critical structures in an adult. 
Written informed consent was obtained from the patient.

Case report

A 46‑year old male was admitted to West China Hospital of 
West China Medical School (Sichuan University, Chengdu, 
China) in June 2011 with a 3‑month history of mild head-
ache, dizziness and impaired vision. No abnormalities were 
observed upon physical examination and laboratory tests. An 
ophthalmological exam revealed no evidence of papilledema.

Computed tomography (CT) of the brain was performed, 
and a solid mass measuring 5 cm in diameter was observed 
in the pineal region with notable obstructive hydrocephalus. 
Magnetic resonance imaging (MRI) of the brain was also 
performed (Fig.  1), revealing a large tumor measuring 
4.1x5.1x3.9 cm in the pineal region. The mass was hypointense 
on T1‑weighted imaging and hyperintense on T2‑weighted 
imaging, and was heterogeneously enhanced following gado-
linium administration. The tumor was close to the midbrain 
and thalamus, and protruded forward into the posterior part 
of the third ventricle and backward into the cistern of the 
great cerebral vein. Both internal cerebral veins and the great 
cerebral vein were enclosed within the tumor. The mass was 
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compressing the triangular region of the left lateral ventricle 
from its lower and medial side, and the mesencephalic aqueduct 
from its posterior side, and caused obstructive hydrocephalus 
in the supratentorial ventricles (Fig. 1A and B). MRI of the 
spine revealed no lesions. The differential diagnosis based 
on MRI included germinoma, glial tumor and ependymoma. 
Tests for the tumor markers β‑human chorionic gonadotropin, 
α‑fetoprotein and carcinoembryonic antigen in the serum and 
cerebrospinal fluid (CSF) were negative. CSF cytology was 
also negative.

Due to the location of the lesion and significant involve-
ment of critical structures, gross total resection (GTR) was 
not adopted and partial removal of tumor was performed. 
Neural guiding technology was used to locate the tumor 
precisely. In addition, both internal cerebral veins and the 
great cerebral vein were carefully identified and protected 
to a ensure minimally invasive procedure. Histological 
examination demonstrated a highly cellular tumor composed 
of small, round cells that were darkly stained, with hyper-
chromatic oval nuclei and scanty cytoplasm, and which 
were partially arranged in Homer‑Wright rosettes (Fig. 2A). 
Mitosis was also observed. The majority of the tumor cells 
demonstrated immunoreactivity for synaptophysin (Fig. 2B), 
chromogranin A (Fig. 2C) and CD57 (Fig. 2D), and negativity 
for glial fibrillary acidic protein (Fig. 2E), S‑100 (Fig. 2F) 
and CD99 (Fig. 2G). The Ki‑67 proliferation index was ~15% 
(Fig. 2H). Based on these findings, a pathological diagnosis 
of PB was determined.

Immediate postoperative MRI revealed a residual mass 
with gadolinium enhancement in the pineal region (Fig. 1C 
and  D). The patient underwent subsequent external beam 
radiation therapy for prophylactic craniospinal irradiation 
(CSI) to 34.2 Gy, followed by a local ‘boost’ to the tumor site 
for a total of 59.5 Gy (Fig. 3A‑C). The patient was treated with 
6 MV photons in a prone position in two phases. In phase 1, 
prophylactic CSI was administered to a dose of 34.2 Gy in 
19 fractions (1.8 Gy/fraction) over 23 days using a conformal 
technique. In phase 2, a local ‘boost’ was administered to the 
residual gross tumor volume (GTV) at a dose of 25.3 Gy in 
11 fractions (2.3 Gy/fraction) and to the clinical target volume 
(GTV plus a 1 cm margin) at a dose of 19.8 Gy in 11 frac-
tions (1.8 Gy/fraction) over 15 days by intensity‑modulated 
radiotherapy. During radiotherapy, treatments were tolerated 
extremely well by the patient, and no significant side effects 
were experienced.

At 2 months post radiation, MRI demonstrated that post-
operative radiotherapy had resulted in complete regression of 
the tumor (Fig. 1E and F). At the 36‑month follow‑up after 
radiation, the patient exhibited no signs of tumor recurrence or 
neurological deficits (Fig. 1G and H).

Discussion

Adult PB is rare central nervous system tumor, catego-
rized as a supratentorial primitive neuroectodermal tumor 
(PNET) localized to the pineal gland, with a propensity to 
disseminate along the neuraxis and relapse (6). Despite certain 
similarities, patients with PB have different structural and 
immunohistochemical characteristics and such cases have 
poorer outcomes compared with those of infratentorial PNETs 

(e.g., medulloblastomas). Cases of PB in adults also have a 
poorer prognosis than those in children (7). Little information 
has been established with regard to the clinical features and 
outcomes of adult patients with PB.

Figure 1. MRI in diagnosis and follow‑up assessment of pineoblastoma. 
Images of the ventricle and pineal gland were captured in the axial (left 
column) and sagittal (right column) planes. (A and B) Initial preoperative 
MRI showed a massive tumor measuring 4.1x5.1x3.9 cm in the pineal region. 
It was heterogeneously enhanced following gadolinium administration. The 
tumor was close to the midbrain and thalamus, and protruded forward into 
the posterior part of the third ventricle and backward into the cistern of 
the great cerebral vein. Both internal cerebral veins and the great cerebral 
vein were enclosed within the tumor. It compressed the triangular region of 
the left lateral ventricle from its lower and medial side and mesencephalic 
aqueduct from its posterior side, and caused obstructive hydrocephalus in 
the supratentorial ventricles. (C and D) Immediate postoperative MRI. A 
residual mass with gadolinium enhancement in pineal region was observed. 
(E and F) MRI at 2 months after radiotherapy; complete regression of the 
tumor was observed following radiotherapy. (G and H) MRI at 36 months 
after irradiation; no evidence of tumor recurrence was observed. MRI, mag-
netic resonance imaging.
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There is no consensus on the definitive CT and MRI obser-
vations among the published cases of PB. On CT, PBs tend to 
be large, lobulated and heterogeneously enhanced with infre-
quent calcifications (8). In addition, PB often presents with 
a greater degree of hydrocephalus compared with PC. The 
tumors are typically solid and occasionally cystic, although 
this is more frequently observed in PC (9). On MRI, PBs are 
usually characterized by hypointensity or hypo to isointensity 
on T1‑weighted images, isointensity or iso to hyperintensity on 
T2‑weighted images, and heterogeneous enhancement in the 
pineal region (10). The current patient presented with a number 
of these radiographic characteristics.

Histologically, PB is very similar to other PNETs and has 
been described as ‘supratentorial PNET’ (6). PB is a highly 
cellular tumor composed of small, round, poorly differenti-
ated cells in patternless sheets or aggregates. The cells 
contain hyperchromatic round or oval nuclei and scanty cyto-
plasm and are usually arranged in Homer‑Wright rosettes, 
widely considered to represent abortive attempts at neuro-
blastic differentiation  (6). Mitosis is frequently observed 
along with rosettes and areas of necrosis (11). In addition, 

the tumor cells typically demonstrate immunoreactivity for 
neuronal markers, such as neurofilament, synaptophysin, 
chromogranin A, glial fibrillary acidic protein and S‑100 
protein. In the current report, the majority of the tumor 
cells demonstrated immunoreactivity for synaptophysin and 
chromogranin A. The pathological diagnosis of PB primarily 
depends upon the location and morphology of the lesion. PB 
must be differentiated from other tumor types located in the 
pineal region, including pineocytomas, germ cell tumors and 
glial tumors.

The appropriate treatment strategies for PB have not been 
determined as the incidence rate of PB is extremely low, 
particularly in adults, and only a few described cases with 
limited clinical follow‑up and outcome studies are avail-
able (12‑14). Previous studies have reported that GTR may play 
a vital role in the treatment of PB (15,16). However, despite 
significant improvements in surgical techniques and periop-
erative care, a high risk is associated with surgical intervention 
in the pineal area owing to its proximity to critical structures. 
It has been reported that the surgical mortality rate is 4‑7% 
whilst the permanent morbidity rate may be up to 10% (17). 

Figure 2. H&E staining and immunohistopathology of pineoblastoma (magnification, x400). (A) H&E staining; the highly cellular tumor was composed of small, 
round cells which were darkly stained with hyperchromatic oval nuclei and scanty cytoplasm and were partially arranged in Homer‑Wright rosettes (arrow). 
(B) Positive synaptophysin immunostain. (C) Positive chromogranin A immunostain. (D) Positive CD57 immunostain. (E) Negative glial fibrillary acidic protein 
immunostain. (F) Negative S‑100 immunostain. (G) Negative CD99 immunostain. (H) The Ki‑67 proliferation index was ~15%. H&E, hematoxylin and eosin.

Figure 3. Target volume delineation and dose distribution. (A) Axial view of treatment plan. The PTV (orange volume) for GTV was covered by 59.5 Gy isodose 
line and whole brain (blue volume) was covered by 34.2 Gy isodose line. (B) Sagittal view of treatment plan. (C) Cumulative dose‑volume histograms of target 
volumes. Orange line, PTV for GTV; pink line, PTV for clinical target volume; blue line, PTV for whole brain; green line, PTV for whole spinal cord. PTV, 
planning target volume; GTV, gross tumor volume.
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In the present case, the tumor was not amenable to GTR due 
to its proximity to the midbrain and thalamus, and because 
both internal cerebral veins and the great cerebral vein were 
enclosed within the tumor. Considering quality of life, a 
minimally invasive strategy of partial resection followed by 
radiotherapy was adopted, which contributed to a favorable 
response with complete tumor regression and an excellent 
neurological outcome.

The function of postoperative therapy remains undefined in 
PB. A few described cases reported that radiotherapy aided in 
controlling the tumor and improving survival in patients with 
PB (18,19). However, these benefits were mostly not statistically 
assessed due to small sample size and the lack of uniformity in 
radiotherapeutic strategies and doses. Lee et al (16) examined 
treatment factors that influenced survival in 34 adult patients 
who presented with PB between 1969 and 1998, and found 
that the median survival for patients who received ≥40 Gy of 
cranial irradiation was three times that of patients receiving 
lower doses (29.8 vs. 8.1 months). However, no prospective 
studies have confirmed the effect of radiotherapy or optimal 
radiotherapeutic doses in PB to date.

The utilization of chemotherapy remains controversial 
in PB. Hinkes et al  (19) demonstrated partial responses to 
chemotherapy in their series of six patients with PB. However, 
Lee et al (16) reported that chemotherapy did not confer any 
survival advantage among a series of 34 adult PB patients of 
whom 10 underwent chemotherapy (16).

In the present case, the tumor volume was great and its 
location was close to critical structures; therefore, partial 
resection followed by radiotherapy was employed in order 
to avoid nervous injury. Considering the tendency of PB to 
metastasize widely throughout the CSF pathway, prophylactic 
CSI was administered to a dose of 34.2 Gy. In addition, as PB 
is less sensitive to radiotherapy than germinoma and medul-
loblastoma (20,21), and the residual tumor volume following 
surgery was large, a local ‘boost’ to the tumor site of 25.3 Gy 
in 2.3‑Gy fractions was administered. The treatment resulted 
in complete tumor regression without neurological deficits.

In conclusion, PB is rare in adults and, although the appro-
priate treatment strategy for PB has yet to be determined, 
the current case successfully demonstrates that aggressive 
surgery must be avoided in patients whose tumors show 
significant involvement of critical structures, taking into 
account surgical complications, and that function‑preserving 
resection followed by postoperative radiotherapy may be the 
optimal treatment strategy. However, prospective studies 
including a larger number of patient groups are required to 
demonstrate the efficacy of chemo‑ and radiotherapy and to 
determine the optimal standard treatment strategy for PB in 
adults.
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