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' ABSTRACT ’ Background: Central nervous system (CNS) tumors are considered as most notorious in all types of cancers. Incidence

of CNSS tumors in developing countries is lower as compared to developed countries, but increased rate has been observed
in both. The aim of the study was to highlight the incidence and histological spectrum of CNS tumors in our region, to diagnose and classify CNS
tumors according to WHO classification. Material and Methods: this retrospective histological analysis of CNS tumors was carried out in the
department of pathology from July2015 to June2018. During this period, a total of 305 neurosurgical specimens were received in the department.
The specimens were processed by routine histotechniques and immunohistochemistry was performed whenever required. The diagnosed CNS
tumors were studied and classified according to WHO classification. Results: among 305 cases, astrocytomas (37%) were commonest followed
by meningiomas (26%). Cranial and spinal nerve sheath tumors (11%) and metastatic tumors (9%) were encountered. Tumors were seen in all
age groups but mean age group affected was 41-50yrs accounting for 79(26%) cases. Male to female ratio of 1:1.4 was noted with female
preponderance. Conclusion: the present study helps to provide information regarding the burden of disease in our area. Despite the use of
modern imaging technique that helps in provisional diagnosis of disease, histological examination is gold standard in diagnosis of varied types.
Further utility of immunochemistry aids in confirmation and prognosis of disease.
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INTRODUCTION

With the variation in histopathology, tumors of CNS differ from other
body part tumors. The incidence in 2002 was 3.7 per lacs in male and
2.6 per lacs in females. The frequency was higher in developed
countries than in developing countries'. The most important symptoms
include headache and vomiting. The headache being classically worse
in the morning fades away with vomiting. Other symptoms include
seizures, altered vision. Speaking and walking difficulties, abnormal
sensation may be observed. Unconsciousness may occur in severe
cases”. With increased availability of diagnostic facilities and better
healthcare, the incidence of CNS tumors seems to be on the rise in
developing countries. All the CNS tumors were divided into seven
categories: Tumors of neuroepithelial tissue; tumors of the cranial and
paraspinal nerves; tumors of the meninges; lymphomas and
hematopoietic neoplasms; germ cell tumors; tumors of sellar region
and metastatic tumors’. This study determined the type of brain tumor
in study population.

Materials & Methods

This retrospective study was done in Department of Pathology over a
period of three years from July2016 to June2018 on neurosurgical
biopsies received from department of Neurosurgery. A total of 305
biopsies of CNS tumors were received. Patients clinical data including
details of imaging investigations and perioperative findings were
obtained in all cases. Gross features of all specimens assessed and
processed by routine paraffin embedding techniques. Sections were
stained with H&E technique, histological characterization was done
with WHO classification. Immunohistochemistry (IHC) was done
whenever required. Final results were analyzed and data was prepared
to study histological patterns of CNS tumors with age and sex
distribution in our area.

Results

Among 305 cases, astrocytomas (37%) were commonest followed by
meningiomas (26%). Cranial and spinal nerve sheath tumors (11%)
and metastatic tumors (9%) were encountered. Tumors were seen in
all age groups but mean age group affected was 41-50yrs accounting
for 79(26%) cases. Male to female ratio of 1:1.4 was noted with female
preponderance.

Tumors of neuroepithelial tissue

Among the 146 tumors of neuroepithelial tissue, astrocytoma was the
most common histological type(l12cases,37%)followed by
embryonal tumors(19cases,6%), oligodendroglioma (6cases,2%),

ependymoma(6cases,2%) and choroidplexus papilloma(3case, 1%).
The most common type of astrocytoma was WHO grade IV type

TABLE 1: HISTOLOGICAL SPECTRUM AND GENDER WISE
DISTRIBUTION OF CNS TUMORS

TYPE MALE IFEMALE TOTAL IM:F
NO % INO %  INO %
ASTROCYTOMAS|68 60 44 40 112 37 [3:2
IMENINGIOMAS 22 26 60 73 82 6 I3
SCHWANNOMA 9 26 25 73 34 (11 |13
SECONDARIES |15 50 15 50 [30 9 1:1
IEMBRYONAL 10 52 9 48 |19 |6 1:1
TUMORS
IEPENDYMOMAS |1 20 4 80 5 1 1:4
IMESENCHYMAL |3 50 3 50 |6 1 1:1
TUMORS
SELLAR 3 50 3 50 6 1 1:1
LYMPHOMAS 2 66 1 33 3 1 :1
CHOROID 2 66 1 33 3 1 2:1
IPLEXUS
IPAPILLOMA
INEUROCYTOMA |- - 2 100 2 1 -
IMELANOMA 1 100 |} - 1 1 -
IASTROBLASTOM |1 100 |} - 1 1 -
A
TERATOMA - - 1 100 |1 1 -
TOTAL 137 @4 168 56 (305 (100 [5:7

Figures: some rare cases of CNS tumors
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1)Astroblastoma 2) Anaplastic pleomorphic xanthoastrocytoma
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Of the 82 cases of meningeal tumors, there were 72cases of grade I
(88%), grade II were 6 cases(7%) remaing were grade III (5%) with
high risk of recurrence. The nerve sheath tumors consist of 34cases.
Among haematopoietic tumors 3 cases of lymphoma and 1 case of
cavernous hemangioma. Both cases of craniopharyningioma were
adamantiomatous type consisting of broad strands, cords and bridges
of a multistratified squamous epithelium with peripheral palisading of
nuclei. Rare cases like teratoma and melanoma were noticed.

Metastatic tumors

Among the metastatic tumors, the most common histological type was
adenocarcinoma. There was 1 case of hepatocellular carcinoma and 1
case of transitional cell carcinoma noted.

DISCUSSION

CNS is the host of the greastest variety of tumors, accounting for less
than 2% of all malignancies and because of their location they have a
guarded prognosis™. However the pathogenesis of spontaneously
occuring CNS neoplasms in man is unknown, but recently there is an
increased incidence of cns lymphoma observed due to AIDS
pandemic.

In our study, we noticed that astrocytoma(37%) is the most common
tumour followed by meningioma(26%), studies from other countries
in the world showed that most common CNS tumours were
astrocytomas in United states (49.6%)°, Germany (41.7%)’,
Croatia(58.%)" and from India Dastur and Lalita et al’; published some
similar results in their study. Similarly in our study incidence of CNS
tumors were in accordance with various literatures published in India
and Worldwide.

TABLE2: SHOWING THE INCIDENCE OF CNS TUMORS IN
COMPARISON WITH OTHER STUDIES

Histological | Present | Shivraj | Verma [Monga| Aryal | Lee |Katsu
type study [Nagnath| etal [Ketall G |etal| raet
India etal | India | India | etal |Kor| al

India Nepal | ea |Japan

Neuoepithelial| 48% | 34.21 | 61.6 [51.42| 38.6 [17.7|31.68
tumors

Menigeal 26% | 39.47 | 14.8 |17.14| 14 [30.6(15.71
tumours

Cranial nerve | 11% | 1842 | 495 | 428 | 52 [11.1|{11.85
tumours

Metastatic 9% 526 | 3.89 | 142 | 14 - 1428
tumours

In present study, out ofll2cases of astrocytoma, Grade IV
astrocytoma(60%) were more common followed by grade II, grade I
and grade III. Late presentation of our patients to the hospital could be
the main cause of getting high grade astrocytomas in our study. This
grading of tumour improves the prognosis of patients, aids the
neurosurgeon in choosing chemo or radiotheraphy. Neroepithelial
tumors could be found in any age group from infancy to over 70yrs
with most of them occurring in the 4th decade of life".

In our study CNS tumors were commonly seen in fifth decade(41-50
years) followed by sixth decade and fourth decade, this finding was
correlated with jat KC et al" and Renu thambi et al .

There is in general male preponderance in most parts of the world
including Indian subcontinent where sex ratio was found to be 2.2:1.
Males were affected more than females. where as in our study female
preponderance is noted with male to female ratio being 1:1.4, in
contrast to previously published Indian and foreign studies but in
accordance with the findings of Aryal G(0.91)" and Lee etal (1:1.43)"

CNS tumors are heterogeneous as most of them differ in
histomorphological features. Though there is availability of advanced
imaging techniques, histopathologicl examination is gold standard in
diagnosis of them. Sometimes there may be a diagnostic dilemma in
pathologist mind due to overlapping histomorphological features in
benign as well as certain non-neoplastic lesions which mimic many
brain tumours. Use of immunohistochemisrty becomes authorative in
such cases for confirmatory diagnosis of brain tumours. In the present
study use of IHC helped us to dignose the anaplastic meningioma in a
middle aged woman, which was clinically and radiologically
diagnosed as a metastatic lesion. On histology it displayed the
morphology and features of poorly differentited carcinomatous
deposit, later on,we confirmed it by using IHC markers as anaplastic
meningioma.

Conclusion

Primary CNS tumors are heterogenous, comprising a large spectrum of
different tumour entities associated with distinct biological
background and disease course. Histological study helps in knowing
their epidemiology and burden of disease in community. From
practical point of view, an accurate dignosis of brain tumour is possible
after careful assessement of histomorphological features along with
clinical and radiological imaging information. Though the
conventional H and E staining is the mainstay for pathological
dignosis, IHC also plays a mojor role in differential diagnosis and
improving diagnostic accuracy in Neuro-oncologic pathology

REFERRENCES

1. UDastur DK, Lalitha VS, Prabhakar V. Pathological analysis of intracranial space
occupying lesions in 1000 cases including children. Age, sex and pattern; and the
tuberculomas. J Neurol Sci. 1968; 6:575-92.

2. [Banerjee AK, Samanta HK, Aikat BK. Intracranial space occupying lesions-an analysis
0f200 cases. Indian J Pathol Bacteriol. 1972; 3: 83-92.

3. [Mork SJ, Lindegaard KF, Halvorsen TB, Lehmann EH, Solgaard T, Hatlevoll R, Harvei
S, Ganz J. Oligodendroglioma: incidence and biological behavior in a defined
population. J Neurosurg. 1985; 881-9.

4. TYeole BB. Trends in the Brain cancer incidence in India. Asian Pac J Cancer Prev
2008;9:267-70.

5. Madabhushi V, Venkata RI, Garikaparthi S, Kakarala SV, Duttaluru SS. Role of IHC in
diagnosis of brain tumours: A single institutional experience. Dr NTR Univiversity of
Health Sciences 2015;4:103-11.

6. [ IWalker AE, Robin M, Weinfeld FD. Epidemiology of brain tumors: the national survey
of intracranial neoplasm. Neurol 1985;35:219-26.

7. [Kaatsch P, Rickert CH, Kiihl J, Schiiz J, Michaelis J. Population based epidemiologic
data on brain tumors in German children. Cancer 2001;92:3155-64.

8. Materljan E, Materljan B, Sepci¢ J, Tuskan-Mohar L, Zamolo G, Erman-Baldini I.
Epidemiology of CNS tumors in Labin area, Croatia, 1974-2001. Croat Med J
2004;45:206-12

9. [Dastur DK, Lalitha VS, Prabhakar V. Pathological analysis of intracranial space-

occupying lesions in 1000 cases including children. 1. Age, sex and pattern; and the
tuberculomas. J Neurol Sci. 1968 May-Jun;6(3):575-92.
0. Masoodi T, Gupta RK, Singh JP, Khajuria A. Pattern of Central Nervous System
Neoplasms: A Study of 106 Cases. JK-Practitioner 2012;17(4):42-46.

11.  JatKC, Vyas SP, Bihari NA, Mehra K. CNS tumors: a histopathological study. Int J Res
Med Sci2016;4: 1539-45.

2. Thambi R, Kandamuthan S, Sainulabdeen sheeja, Vilasiniamma L, Abraham TR,
Balakrishnan P. Histopathological Analysis of Brain Tumours- A Seven Year Study from
a Tertiary Care Centre in South India. Journal of Clinical and Diagnostic Research! ! :
JCDR.2017;11(6):EC05-EC08. doi:10.7860/JCDR/2017/25623.9990

13. [JAryal G. Histopathological pattern of central nervous system tumor: A three year
retrospective study. Journal of Pathology of Nepal 2011;1:22 -25.

14.  Lee CH, Jung KW, Yoo H, Park S, Lee SH. Epidemiology of primary brain and central
nervous system tumors in Korea. J Korean Neurosurg Soc 2010;48:145-52.

I INDIAN JOURNAL OF APPLIED RESEARCH I 31




