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Pineal region tumors are rare, accounting for less 
than 1% of all primary CNS tumors, with somewhat 
higher percentages in Japanese population. Pineal 

tumors are common in children and young adult.2,13 

Tumors of pineal region represent a diverse collection 
of tumors which may involve not only pineal gland itself 
but also posterior portion of the third ventricle, tectum and 
aqueduct of mid brain.13 There are four groups of tumors 
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Pineal region tumors are rare and their incidence is less 
than 1% of primary CNS tumors. Varieties of tumors can 
be found in pineal region ranging from benign to malignant 
pathology. Treatment modalities ranged from biopsy to 
total excision of tumor. Many surgical approaches have 
been described in the literature, however, infratentorial 
supracerebellar ( ITSC ) approach is versatile and widely 
used by many neurosurgeons worldwide.

The aim of this study is to analyze and discuss the 
surgical outcome of pineal region tumor using ITSC 
approach. Advantages and limitations of this approach will 
be discussed.

This is a retrospective study of 10 patients who underwent 
microsurgical excision of pineal region masses using ITSC 
approach in sitting position under general anesthesia at our 
institute between April 2009 and March 2014. The follow 
up period ranged from 7 months to 5 years and outcome 
was measured with GOS (Glasgow Outcome Scale).

There were 9 male and 1 female and age ranged from 
10 to 50 years.

Gross total resection was performed in all 10 cases 
using ITSC approach. 9 patients required VP shunt for 
obstructive hydrocephalus. 60% (6) had benign and 40% 
(4) had malignant pathology.

Six patients suffered from postoperative complications 
which included air embolism ,pneumocephalus, 
pseudomeningocele and seizure.

Eighty percent (8) have good recovery, 1 was severely 
disabled and 1 died.

Advanced neurological techniques combined with 
neuroanesthesia, neuroimaging and postoperative critical 
care methods have made aggressive surgical resection a 
mainstay of management of pineal region tumors with 
excellent results.
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excision



Nepal Journal of Neuroscience, Volume 12, Number 1, 201532

in pineal region and they are germ cell tumors, pineal 
parenclymal tumors, glial tumors and tumors of other 
histology like meningioma, epidermoid, etc.12,30

Given the diverse pathology that can occur in the pineal 
region, a histologic diagnosis is necessary to optimize 
management decisions. Treatment modalities include 
tumor biopsy to total excision of tumor .1,2,4,9,11,14,26,28,31 

There are several surgical approaches for open 
surgery to pineal regions tumor, however, infratentorial 
supracerebellar (ITSC) approach has been widely accepted 
and used worldwide and about 90% of pineal region 
tumors can be removed using this approach.3,16,20,22,23,32

Oppenheim and Krause reported the fi rst successful 
pineal region tumor removal in 1913 using ITSC approach. 
21 In 1926, Krause described modest success without 
operative morbidity in three patients using ITSC corridor. 
Then this surgical approach was lost for fi ve decades due 
to limitations of microsurgical techniques. In 1971, Stein 
32 reintroduced and popularized this approach for excision 
of pineal region tumors using operating microscope and 
microinstruments with operative mortality of only 3%.2,3

Two third of pineal region tumors are malignant  and 
they give good response to radio and chemotherapy. 
Especially, germ cell tumors are very sensitive to 
radiotherapy and 10 year survival is about 95% after 
radiation.17,18

Results

This is a retrospective study of 10 cases who were 
operated for pineal region tumors using ITSC approach 
in sitting position (Figure 1) over a period of fi ve years, 
between April 2009 and March 2014, in our institute 
( Table 1).

There were 9 male and 1 female. Age ranged from 10 
to 50 years.

Follow up period ranged from 7 months to 5 years.
On admission, all patient had features of raised 

intracranial pressure i.e. headache, vomiting and 
papilloedema on funduscopy, due to obstructive 
hydrocephalus. 4 patients had impaired vision. 3 patients 
had parinaud signs and 3 had cerebellar signs.

All tumors were approached via ITCS corridor in 
sitting position (Figure 2), however, in one case, patient 
needed second procedure who had tumor extension to 
superior region, above the tent, and required occipital 
transtentorial approach to take out remaining part of 
meningioma.Diagnosis were made either by cranial CT 
scan and or MRI with intravenous contrast (Figures: 
3a,3b and 4a,4b,4c). Tumor markers were negative in 
serum and CSF in all cases. Gross total excision of tumors 
was performed in all cases. 

Nine patients required ventriculoperitoneal shunt 
for obtructive hydrocephalus prior to major surgical 
undertaking.

Histologically, 3 patients had ependymoma, 3 had 
meningioma, 2 epidermoid ,1  pineoblastoma and 1 
pilocytic astrocytoma.

Four patients required postoperative cranial radiation 
who had malignant pathologies.

Six patients suffered postoperative complications;2 had 
seizures, 2 had pneumocephalus, one had intraoperative 
air embolism and one had pseudomeningocele.

Good recover was achieved in 80% (8), one was 
severely disabled (10%) and one died (10%).

On postoperative MRI of brain with contrast there was 
no tumor recurrence in our series till to date (Figure 3c, 
3d and 4d,4e).
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Figure 1: Patient in sitting position for ITSC 
approach

Figure 2: Peroperative picture showing the pineal 
region pearly white mass (epidermoid) via ITSC corridor.
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Discussion

Tumors of the pineal region represent a diverse 
collection of tumors which may involve not only pineal 
gland itself but also posterior portion of the third ventricle, 
tectum and aqueduct of mid brain.

Pineal region tumors are rare which accounts only 
1% of all primary central nervous system(CNS) tumors, 
with signifi cantly  higher rate in Japanese population. 
Pineal region tumors are the tumors of children and young 
adults.2,13

WHO has classifi ed pineal region tumors into four 
groups and they are, 

a) germ cell tumors, b) pineal parenchymal tumors c), 
glial tumors and d) tumor of other histology.8,12,30

Germ cell tumors account about 30% of all pineal 
region tumors which includes germinoma, embryonal 
cell carcinoma, yolk sac tumor , choriocarcinoma and 
teratoma.

Pineal parenchymal tumor represents about 30% of 
primary pineal region tumors and they are pineocytoma 
and pineoblastoma.

Glial tumors represents another 30% of pineal tumor 
and they are ependymoma, pilocytic astrocytoma, etc.

Other 10% of pineal region tumors are miscellaneous 
and they are meningioma, dermoid, epidermoid, 
arachanoid cyst, etc.

Two third of pineal region tumors are malignant and 
one third are benign.12,28

Majority of patients harboring pineal region tumors 
present to clinicians with the features of raised ICP due to 
obstructive hydrocephalus.1,2,4,26 Some of them may present 
with parinaud syndrome due to the compression of tectal 
plate of midbrain. Parinaud syndrome is a combination of 
upward gaze palsy, convergence or refraction nystagmus 

and light near pupillary dissociation. Patients may also 
develop cerebellar or brain stem compression signs. Few 
may have features of endocrine dysfunction like diabetes 
insipidus and precocious puberty.13,31

Our patients, in this series, also had similar clinical 
presentations as described in literature, however, there 
was no features of endocrine dysfunction.

Best diagnostic tool to diagnose pineal region tumor 
is MRI of brain with gadolinium contrast, however, these 
days, due to availability of multi slice, multi planner CT 
Scan with contrast, CT scan is equally helpful to come to 
diagnosis and plan surgery.

Elevation of tumor markers in serum and CSF might 
be helpful to come to the diagnosis of some of the 
pineal region tumor.2,8,13,31 B-HCG in serum and CSF is 
elevated in germinoma and choriocarcinoma, likewise, 
Alfa-fetoprotein is elevated in endodermal sinus tumor. 
Melatonin and S-antigen might be raised in pineoblastoma. 
Raised tumor marker level in CSF is more specifi c than 
in serum, because markers in serum might be elevated in 
tumors of the other part of the body.

We had measured the tumor marker level in serum and 
CSF in all our patients but did not fi nd any elevation of 
specifi c tumor marker.

Given the diversity of pathology that can occur in 
the pineal region, a histologic diagnosis is necessary to 
optimize management decision. Surgical treatment of 
pineal region tumors is thought to be one of the most 
challenging neurosurgical problem. In fact, pineal body 
lies within the geometrical centre of the brain surrounded 
by critical neurovascular structures which damage may 
be fatal. So, pineal region surgery is among the most 
arduous of microsurgical challenges and outcomes vary 
substantially with the expertise of individual surgeon.

 Figure 3: A and B, Preoperative MRI of brain with 
Gadolinium enhancement depicting enhancing solid 
pineal region mass suggestive of meningioma. C and D, 
Postoperative MRI pictures with IV contrast showing no    
evidence of residual tumor

Figure 4: A, B and C, Preoperative MRI of head of 15 
year old boy showing the   brightly enhancing pineal re-
gion mass. D and E, Postoperative MRI of brain showed 
no residual tumor. Histology was ependymoma
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In 1932, Harvey Cushing wrote that he "never 
succeeded in exposing a pineal tumor suffi ciently well to 
justify on an attempt to remove it”.13

Management of pineal region tumors consisted of 
treatment of hydrocephalus and tissue diagnosis. More 
than 90% of patients who have pineal region tumors 
develop hydrocephalus due to obstruction and require 
CSF diversion surgery either before or after major surgical 
undertaking.2,4,8,13 Tissue diagnosis can be made either 
stereotactic or endoscopic biopsy or open surgical proce
dure.1,2,4,8,13,15,17,19,20,22,23,26,28,31,32

These days, due to advancement in neurosurgical 
techniques combined with neuroanesthesia and 
postoperative critical care methods have made aggressive 
surgical resection, a mainstay of management. So, 
complete tumor removal has been clearly established an 
optional treatment for pineal tumors.2,7,11,14,16,20

Surgical resection can provide; 1) tissue diagnosis 
with a greater diagnostic yield than stereotactic biopsy, 2) 
total cure with benign lesions, 3) cytoreduction to improve 
the effi cacy of chemotherapy and radiotherapy  and 4) 

restoration of the CSF fl ow through the removal of the 
tumors block.

There are several surgical approaches to reach and 
excise the pineal region tumors, but the best approach 
to use , depends on the anatomic location, spread of the 
tumor(extension), a degree of familiarity and confi dence 
to the surgeon and size of the tumor.

Commonly used approaches for pineal region tumors 
are infratentorial supracerebellar (ITSC), occipital 
transtentorial, transcallosal interhemispheric and 
transcortical transventricular 2,3,4,8,11,13,16,20,22,23,31,32

The fi rst successful removal of a pineal tumor was 
reported by Krause and Oppenheim in 1913 and they 
had removed the tumor using ITSC approach.21 Then 
in 1926, Krause described modest success without 
operative mortality in three patients. After that, this ITSC 
technique was lost for many years because of limitation of 
microsurgical techniques.

In 1921, Walter Dandy described the transcallosal 
approach he used in three pineal tumor patients.5,6

Sharma et al

Name Age/ Sex Clinical presentation Approaches Extent of excision Histology

1.Prakash Thapa 15/M .Featuresof raised ICP .par-
inaud signs

ITSC Total Ependymoma

2 .Manish Chaudhary 25/M .Features of raised ICP
.↓Vision
.Gait ataxia

ITSC Total Epidermoid

3. Bhim Bahadhur BK 19/M .Raised ICP
.↓Vision
.Parinard signs

ITSC Total Epidermoid

4.Indrajeet Chaudhary 8/M .Coma
.Raised ICP

ITSC Gross total Ependymoma

5.Radha Kumar Khadka 33/M .Parinaud Signs
.Raised ICP

ITSC Gross total Meningioma

6.Umakant Chaudhary 7/M .Raised ICP ITSC Gross total Ependymoma

7.Durga Kumari Magar 20/M .Raised ICP
.BIL Blindness

ITSC Gross total Pilocytic as-
trocytoma

8.Phul Kumari Devi 43/F .Raised ICP ITSC Total Meningioma

9.Kale Tamang 45/M .Raised ICP ITSC Total Pineoblastoma

10.Dharmendra 29/M .Raised ICP
.BIL diminution of Vision

ITSC,OT Gross total Menigioma

ICP=Inracranial pressure; ITSC = Infratentorial Supracerebellar; OT= Occipital Transtentorial 
Table 1: Summary of all patients who underwent open surgical resection for pineal region tumors via ITSC approach 

in sitting position
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Authors Year No. of Cases Mortality ( % )
Dandy 1936 10 70
Horrax 1950 10 50
Rand and et al 1953 17 70
Ringutz 1954 51 59
Icuniclci 1960 8 25
Poppen and Marino 1968 9 44

Table 2: Mortality of pineal region mass surgery before microsurgical era.

Masses after the use of microsurgical technique.
Authors Years No. Of Patients Morbidity (%) Mortality (%)
Stein 1971 6 0 0
Page 1977 9 0 11
Jooma and Kendall 1983 20 0 0
Kobayashi et al 1983 14 0 0
Sano 1985 32 0 0
Bruce and Stein 1992 141 3 4

Table 3 : Results following infratentorial supracerebellar excision of pineal region

The occipital transtentorial approach was fi rst described 
by Horrax in 1937 and later modifi ed by Poppen in 1960 
and by Jamaieson in 1971.9,10,24

Mortality from pineal region tumor surgery before 
microsurgical era was very high which ranged from 44% 
to 70% (Table 2), however, after 1970s, the mortality 
sharply reduced down to 3% to 10% (Table 3) due to use 
of operating microscope, microsurgical instruments and 
techniques and advancement in neuroanesthesia, imaginq 
and postoperative cure.

In 1971, Stein reintroduced and popularized ITSC 
approach for pineal tumor excision.32 He used operating 
microscope and microinstruments while removing tumors 
and result was excellent and mortality was about 3% only. 
ITSC and occipital transtentorial approaches are currently 
most widely and frequently used access to excise the 
lesions of pineal region.

This ITSC corridor is widely accepted and used by 
many neurosurgeons around the world which is safe and 
effective and permits total excision of the tumor of the 
pineal region in the most of the cases.2,3,7,16,20,22,23,32

ITSC is indicated for small and medium sized pineal 
region tumor located infratentorially and in midline. 
This approach is performed either in sitting or in prone 
(Concord) position. Majority of surgeons prefer to do it 
in sitting position, because gravity works in surgeon’s 
favor by reducing the pooling of blood and CSF in the 
operative fi eld and by facilitating the dissection of the 
tumor from the deep venous system. The advantages of 

ITSC approach are minimal damage to neural tissues, 
and allowing the surgeon to avoid crossing the deep 
venous system. The disadvantages of ITSC approach 
are narrow operating space, diffi cult to remove the part 
of the tumor which has extended laterally, superiorly and 
inferiorly. Complications related with sitting positions 
are intraoperative air embolism, pneumocephalus and 
subdural hematoma.

Air embolism is a serious complication and incidence 
rate is about 7 to 25%. It might be fatal if it is not diagnosed 
and treated in time. 4,8,13

In our study, one patient had developed air embolism 
during surgery which was promptly diagnosed and treated 
by our experienced neuroanesthetists.

Optimal treatment of pineal region tumors, as mentioned 
earlier, should be radical excision, when possible, to have 
total cure if benign lesion and to improve the response 
to chemo and radiotherapy if they are malignant tumors. 
Additionally total excision of tumor might reopen the CSF 
pathways and resolve hydrocephalus and CSF diversion 
surgery can be avoided.

In Oliveira series of 32 patients who were operated 
for pineal region tumor via ITSC approach total removal 
was achieved in 15 cases, subtotal in 7 patients and only 
partial removal was possible in 10 patients.22 There was 
total resection of tumors in 14 patients (82.3%), subtotals 
in 2 patients(11.8%) and only one biopsy in 1 (5.9%) in 
Maichzzak's series of 17 patients who harbored pineal 
tumors.16
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In Konovalov's Series of 225 patients who underwent 
surgical excision, total tumor removal was achieved in 
148(58%), subtotal in 74 (29%) and partial in 33(13%).14

All 10 patients, in our series, had gross total excision 
of tumors via ITSC approach, in sitting positions.

About 90% of patients with pineal region mass present 
with associated obstructive type of hydrocephalus which 
may require CSF diversion surgery either before or after 
surgical excision of tumors. In our series, 9 patients 
(90%) required ventriculoperitoneal ( VP ) shunt prior to 
major surgical undertaking , who presented with features 
of raised ICP and compromised GCS (Glasgow Coma 
Score).

There were 6 patients (60%) with benign and 4 
patients ( 40% ) with malignant lesions in our series. The 
patient with benign tumors included 3 meningiomas, 2 
epidermoids and 1 pilocyctic astrocytoma. The patient 
harbouring malignant lesions were 3 ependymomas and 1 
pineoblastomas . Our histological fi ndings are just opposite 
to previous experiences which had shown malignant 
tumors in two third of the cases and benign tumors in one 
third of the cases.4,8,13,28 These differences might be due 
to small number of cases in our series. We have to wait 
and add more cases to come to fi nal conclusion.4 patients 
who had malignant pathology were subjected for a course 
of cranial radiation. Overall postoperative complications 
rate in our series is 60% (6) which is signifi cantly higher 
than the complication rate of previously published series 
of pineal region tumor surgery. 

One patient suffered intraoperative air embolism which 
was managed effectively by anesthetists. CT Scan of brain 
of 2 patients showed pneumocephalus postoperatively 
which resolved spontaneously and did not require any 
further surgical intervention. 2 patients developed seizure 
after surgical treatment which might be due to VP Shunt 
insertion but not related to tumor excision. They were 
treated with anticonvulsants.

Pseudomeningocele was developed in 1 patient which 
was treated with regular lumbar drain for 1 week.

In Bruce and Stein series of 107 cases, morbidity was 
observed in 3%.3 In Hancq series of 8 patients, one patient 
had developed parinaud syndrome.7 There was 13.4% (2) 
morbidity in Maichvazok's series of 15 patients.16

There was no morbidity and mortality in Konovalvov's 
and Pluchino's series of 87 and 16 patients respectively. 

14,25

In Oliviera series of 32 patients, 56% (18) suffered 
post operative complications.22

Post operative complications rate in this series is 
higher than the complications rate of previously published 
series, this might be probably due to small number of 

cases and learning curve of operating neurosurgeon. True 
result might come in coming years when more number of 
cases would be added.

There were 0% mortality in Oliveiva, Mottolese, 
Maichvzale,Pluchino and Konovalvov's series.14,16,20,22,25

4% mortality was observed in Bruce's Series of 107 
cases.3 Likewise, 12.5% (1) died due to surgery related 
complications in Hancq's series of 8 patients.7

Our study showed 10% mortality, which is comparable 
with previous published series of pineal region tumors.

As it is true that recurrence of tumor depends upon 
extent of tumor excision and pathology of tumor.

So far, in our series, we have not observed any evidence 
of recurrence of tumor on follow up imaging of brain of 
our patients till to date (Figure 3c,3d and 4d,4e).

Conclusions

Advanced microsurgical techniques combined with 
neuroimaging, neuroanesthesia and postoperative critical 
care have made aggressive surgical resection, a mainstay 
of management of pineal tumors with excellent results.
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