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Pineal region tumors: A diverse pathology in the seat of the soul
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Abstract
Introduction: 3LQHDOUHJLRQWXPRUVLQFOXGHDYDULHW\RIQHRSODVPVRIGL൵HUHQWKLVWRORJLFDORULJLQDULVLQJ
from the pineal gland itself and from structures of the parapineal area. It is a rare tumor which accounts
for 0.4-1% of all intracranial tumors. The objective of this study was to describe the epidemiology, clinical
presentation and histopathology of pineal region tumors at National Neurosurgical Referral Center, Nepal.
Methods: This was a descriptive study of all cases of pineal region tumors which were operated between
January 2013 and December 2019 at National Neurosurgical Referral Center, National Academy of Medical
Sciences, Bir Hospital.
Results: A total of 14 cases were operated during the study period. The mean age was 12 years (4-50
years) with male preponderance (64%). Most of these patients had clinical features of raised intracranial
pressure due to obstructive hydrocephalus followed by oculomotor sign in the form of Perinaud syndrome
and endocrine dysfunction. Most common histopathology was Pineoblastoma in our study (4 out of 14).
Conclusion: Pineal region tumors are most commonly seen in adolescent age group. Most common
symptoms were features of raised intra cranial pressure due to hydrocephalus followed by Perinaud
syndrome. Pineal region tumors consist of diverse histopathological variants.
Keywords: Germ cell tumor; Nongerminomatous tumors; Pineal gland; Pineoblastoma; Pineocytoma;
Tumor of pineal region.
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Introduction
Tumors of the pineal region represent a diverse collection of
tumors which may involve not only the pineal gland itself
but also posterior portion of the third ventricle, tectum and
aqueduct of the midbrain. The histological heterogeneity of
WXPRUVLVDVVRFLDWHGZLWKYDVWO\GL൵HUHQWSURJQRVLVDQGUHÀHFWV
the variety of cell types which present in this area. According
WRWKH:RUOG+HDOWK2UJDQL]DWLRQ :+2 WXPRUFODVVL¿FDWLRQ
pineal region tumors include four principal groups1-4
1.
2.
3.
4.

Germ cell tumors
Pineal parenchymal tumors
Gliomas
Tumous of other histology (meningiomas, PNET,
neurocytomas, haemangioblastomas, cavernomas
and metastasis)

Pineal region tumors account for 0.4-1% of all primary
brain tumors and approximately two third of these tumors
are malignant.1,3,5,6
The clinical course of pineal region tumors depends on
tumor histology. The rate of tumor growth determines the
rapidity of symptom onset. In cases of malignant tumors,
rapid progression of the disease occurs within several
months or even weeks. In contrast, benign tumors such as
tectal gliomas many not change their size over many years.
Pineal tumors cause neurogenic dysfunction by direct
invasion, compression or obstruction of cerebrospinal
ÀXLG ÀRZ 7KH PRVW FRPPRQ SUHVHQWDWLRQ LV KHDGDFKH
nausea, vomiting, dizziness due to compression of the
cerebral aqueduct, resulting in obstructive hydrocephalus.
Perinaud syndrome which includes vertical gaze palsy is
the most common of the oculomotor symptoms that results
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from pressure on the pretectal region. Tumor invasion of
the midbrain may cause various oculomotor symptoms
GXH WR LQYROYHPHQW RI GL൵HUHQW RFXODU PRWRU QXFOHL DQG
pathways. Magnetic resonance imaging (MRI) is the most
useful initial study to determine the relationship of pineal
tumors to adjacent structures. The treatment options for
WKHGL൵HUHQWSLQHDOUHJLRQWXPRUVYDU\DFFRUGLQJWRWKHLU
histological nature. Histopathology of the pineal region
tumors is also varied.

All these patients were investigated with both contrast
CT scan and MRI of the brain. Figure 1 and Figure 2
show typical pictures of a pineal region tumor in CT and
MRI respectively. One patient also needed CT cerebral
angiography to evaluate the relationship of tumor with
surrounding blood vessels.

Since pineal region tumors are rare and have diverse
histology as well as clinical presentation, we conducted
this study with an objective to describe the epidemiology,
clinical presentation and histopathology of pineal region
tumors at National Neurosurgical Referral Center, Nepal.

Methods
This was a descriptive study of 14 cases of pineal
region tumors. This study was carried out at National
Neurosurgical Referral Center (NNRC), National Academy
of Medical Sciences (NAMS) Bir hospital. Institutional
review board (IRB) approval was taken from the hospital
for the study. Consent was taken from the patients if they
were able to communicate and from the next of kin if they
were not able to give consent. All tumors arising from
pineal region were included in this study except the patient
ZKR KDG SRVLWLYH FHUHEURVSLQDO ÀXLG WXPRU PDUNHUV7KH
duration of the study was from January 2013 to December
2019. Age, sex, clinical presentations and neurological
manifestations were noted. Outcome was measured on the
basis of extent of tumor excision, histopathological types
and Glasgow Outcome Scale (GOS) at three months (Grade
1- Death, Grade 2- Persistent vegetative state: Minimal
responsiveness, Grade 3- Severe disability: Conscious but
disabled; dependent on others for daily support, Grade 4Moderate disability: Disabled but independent; can work in
sheltered setting, Grade 5- Good recovery: Resumption of
QRUPDOOLIHGHVSLWHPLQRUGH¿FLWV 

Figure 1. CT Scan shows hyperdense lesion in the
posterior part of third ventricle associated with
hydrocephalus.

Results
Fourteen cases were operated during the study period. The
mean age was 12 years (range 4-50 years). The tumors were
most common in the paediatric population (6) and young
adults (4). Male had preponderance (64%) verses female
(36%). Most of these patients had clinical features of raised
intracranial pressure due to obstructive hydrocephalus in
13 cases (93%) followed by oculomotor sign in the form
RI3HULQDXGV\QGURPHLQ¿YHSDWLHQWV  DQGHQGRFULQH
dysfunction in four patients (29%). Hydrocephalus was
typically triventricular.
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Figure 2. MRI Brain shows altered signal intensity in
posterior part of third ventricle which is heterogeneous
iso signal intensity in T1WI, high signal intensity in
T2WI.On post contrast study,the lesion shows mild
enhancement.

Figure 6: Opening of Dura: dura should be opened in
curve shape, few stitches must be applied along the
edges of opened dural leaf followed by in the tent.

Figure 3. Patient position: Semi sitting and Three
Quarter Prone position

Figure 7. Intra operative picture showing pineal tumor
and other structures.

Figure 4. craniotomy by doing 4 point burr holes, at
occipital protubarence, about 1 cm above foramenum
magnum, and at bilateral lateral side along transverse
and sigmoid sinus junction.

Figure 8. Post-operative CT Scan showing total
excision of the tumor with pneumocephalus and
pneumoventricle.

Figure 5: Dural exposure: must widely expose
transverse sinus superiorly
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Table 1. Histopatology

Type

Grade

Germinoma

Number
2

Pilocytic Astrocytoma

I

2

'L൵XVH$VWURF\WRPD

II

2

Pineoblastoma

IV

4

,QWHUPHGLDWH'L൵HUHQWLDWLRQ II,III

1

Teratoma

II

1

Meningioma

I

2

Figure 11. Flowchart management of patients with
pineal region tumor.
,Q VXVSHFWHG ¿YH FDVHV RI JHUPLQRPDWRXV WXPRU WXPRU
PDUNHUV ZHUH H[DPLQHG LQ VHUXP DQG FHUHEURVSLQDO ÀXLG
(CSF) especially for alpha Fetoprotein (AFP), Beta Human
chorionic gonadotropin (B-HCG), alkaline phosphatase
(Apo4) and carcinoembryonic antigen. AFP and B-HCG
were present in CSF and in serum in one of the patients,
while only AFP was positive in serum of another patient.
Out of the 14 cases, 12 were operated in semi sitting
position, while two cases were operated in three quarter
Figure 9. Histopathology of pineoblastoma shows sheets prone position (Figure 3). All the cases were operated by
of densely packed cells with high grade (anaplastic / using infratentorial supracerebellar approach (Figure 4-7).
XQGL൵HUHQWLDWHG IHDWXUHVZLWKPLQLPDOF\WRSODVPDQG Total excision of the tumor was achieved in 12(86%) of the
cases. All patients had postoperative CT scan of the brain
large hyperchromatic nuclei
to evaluate the extent of surgical resection and presence
of any other complications like pneumocephalus (Figure
8). Postoperative period was uneventful for all cases and
there was no mortality. All patients had favorable Glasgow
Outcome Scale.
Most common histopathology was Pineoblastoma in our
study. Other histopathologies were germinoma, pilocytic
DVWURF\WRPDGL൵XVHDVWURF\WRPDSLQHREODVWRPDWHUDWRPD
and meningioma (Figure 9,10) (Table 1).

Discussion
Figure 10.Histopathology of germ cell tumor shows
Large, epithelioid cells with abundant cytoplasm, large,
round nuclei and irregular and pleomorphic nuclei

Pineal region tumors account for 0.4-1% of all primary
brain tumors and approximately two third of these tumors
are malignant.1,3,5,6 They represent 3% of all pediatric
intracranial neoplasms.7 Pineal region masses include those
that originate from the pineal gland, as well as those that
arise from adjacent structures. Masses of the pineal region
range from simple benign cysts to high-grade neoplasms.
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occipital transtentorial approaches are nowadays accepted
as the main standard accesses to the pineal region.

The pineal gland ranges in size from 10-14 mm and
is located within the midline above the tentorium and
superior colliculi and below the splenium of the corpus
callosum and vein of Galen. It develops as a diverticulum
in the diencephalon roof of the third ventricle during the
second month of gestation. The gland itself is attached to
the posterior aspect of the third ventricle by the pineal stalk.
The mature gland secretes melatonin, an endocrine hormone
involved in multiple pathways, but most commonly known
for its association with circadian rhythms. The pineal
gland is composed of 95% pineocytes (specialized neurons
related to retinal rods and cones) and 5% astrocytes. Unlike
most intracranial structures, the gland is outside of the
blood-brain barrier.8

Germ cell tumors are the most common, particularly
germinoma, followed by pineal cell tumors, to include
pineocytomas and pineoblastomas.14 Germinoma and
astrocytoma were the commonest histopathological
¿QGLQJVLQRXUVWXG\DVZHOO
'HWDLOV DQG WUHDWPHQW RSWLRQV IRU GL൵HUHQW SLQHDO UHJLRQ
tumors are as follows:

Small pineal masses may be asymptomatic, but as lesions
increase in size, they compress adjacent structures and
may become symptomatic. Poppen and Marino initially
suggested three clinical phases to pineal region masses:
1) headaches with nausea and vomiting; 2) blurred vision,
diplopia, changes in mental states, drowsiness, papillary
changes, ataxia or dizziness, and paralysis of the extraocular muscles; 3) papilledema, weakness, and spasticity.9
Two common syndromes associated with pineal region
masses include the Sylvian aqueduct syndrome and
Parinaud syndrome. These syndromes are similar and
result from compression of the mesencephalon. Typical
FOLQLFDO ¿QGLQJV LQFOXGH SDUDO\VLV RI XSZDUG JD]H
abnormalities of the pupil, and nystagmus retractorius.
One dreaded complication of a pineal region mass is pineal
apoplexy, which are sequelae of hemorrhage into a pineal
cyst or tumor with sudden decrease in consciousness and
headache.10 Magnetic resonance imaging (MRI) is the most
useful initial study to determine the relationship of pineal
tumors to adjacent structures.

Germinomas: Germinomas are the most common tumor in
this region and are highly radiosensitive with expectations
of 80 – 90% long term survival when adequate ( > 55 Gy)
radiation doses are given to the tumor and surrounding
YHQWULFOHV YHQWULFXODU ¿HOG LUUDGLDWLRQ 15 Value of
chemotherapy for germinomas is yet to be conclusively
proven. Pediatric Oncology Group (POG) study
demonstrated extensive spinal relapses using exclusive
chemotherapy protocols. Therefore chemotherapy should
RQO\ EH UHFRPPHQGHG DV ¿UVW WUHDWPHQW LQ YHU\ \RXQJ
children.16
Combination chemoradioherapy for germinomas is
interesting and showed encouraging results, especially
in reducing the brain’s overall radiation exposure.17
Chemoradiation protocol is an alternative to radiation
therapy alone and it is probably best advocated for higher
JUDGHJHUPLQRPDV JHUPLQRPDVZLWKKLJKȕ+&* 

Non Germinomatous Germ Cell Tumors:
Nongerminomatous malignant germ cell tumors (NGGCT)
including endodermal sinus tumors, choriocarcinomas and
embryonal carcinomas carry a poor prognosis. Most are
GLDJQRVHGRQWKHEDVLVRIHOHYDWHGȕ+&*RUĮIHWRSURWHLQ
levels or on histological diagnosis from tissue biopsy. In
7KHWUHDWPHQWRSWLRQVIRUWKHGL൵HUHQWSLQHDOUHJLRQWXPRUV NGGCT study, comparing upfront chemotherapy prior to
in 5-year
vary according to their histological nature. However, with radiotherapy with radiotherapy alone, resulted
18
From
this
survival
rate
of
65%
vs.
30%
respectively.
the exception of germinomas which can be nowadays
cured by low-dose radiotherapy and chemotherapy and study, they concluded that these tumors are radiosensitive
only require a biopsy for diagnosis, surgery still plays a but still require adjuvant chemotherapy for optimal longcentral role in the management of most of the other pineal term survival.
region tumors, followed or not by adjuvant radiotherapy, Intermediate Grade Pineal Parenchymal Tumors and
FKHPRWKHUDS\ RU D FRPELQDWLRQ RI ERWK 7KH ¿UVW Pineaoblastomas : Intermediate grade pineal parenchymal
successful removal of a pineal tumor was reported in 1913 tumors and pineoblastomas are highly aggressive tumors.
E\2SSHQKHLPDQG.UDXVH.UDXVHZDVWKH¿UVWWRGHVFULEH Various clinical trials including pineal and non-pineal
and successfully use the infratentorial supracerebellar PNET have universally advocated gross total resection
approach in three cases in 1926.11 In the micro- surgical and adjuvant radiation and/or chemotherapy for these
era Stein further developed and popularized this approach tumors.19,20 Improvement in chemotherapy regimens
during the 1970s.12 Finally the right suboccipital approach PD\ UHGXFH WKH H൵HFWLYH UDGLDWLRQ GRVH LQ FKLOGUHQ ROGHU
ZDVGHVFULEHGE\3RSSHQDQGIXUWKHUPRGL¿HGE\-DPLHVRQ than four years and therefore avoiding the radiation
in 1971.13 The infratentorial supracerebellar and the complications.
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Teratomas: Combination of radio and chemotherapy is
the treatment of choice for mixed (mature and immature
teratomas) and immature or malignant teratomas.
Minimally invasive endoscopic biopsy is the preferred
strategy to obtain the initial tumor tissues for actual
diagnosis. Debulking surgery is reserved for large tumor
to make it susceptible for adjuvant therapy and to reduce
cranial radiation dose and therefore cranial toxicity. On the
contrary, for patients with mature teratomas, the treatment
of choice is surgical resection.21
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