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ABSTRACT:  

Background 

Intracranial space-occupying lesions (ICSOLs) can be classified as neoplastic and non-neoplastic. 

Non-neoplastic etiologies for ICSOLs can further be classified into granulomatous, infectious, 

vascular, iatrogenic, demyelinating, parasitic disease, and traumatic. Several non-neoplastic 

conditions can mimic a brain tumor both clinically and on radiology, so histopathology is very useful 

in reaching an accurate diagnosis for ICSOL. 

Aim 

This extensive literature review aimed to broadly describe the histopathological variations that occur 

in ICSOLs. 

Method 

This study employed electronic and manual data resources, including scientific literature 

repositories/databases such as PubMed/MEDLINE, ExcerptaMedica (EMBASE), Cochrane 

Library, and the Web of Science Core Collection, to screen all relevant published investigations 

throughout the last two decades (2000-2020). 

Results 

The initial electronic database/repository literature search identified 5,567 titles. Following pre-

screening and inclusion/exclusion criteria implementation, 48 studies were shortlisted and 

consequently utilized for data extraction. 

Conclusion 

Intracranial tumors cover a broad spectrum, including both non-cancerous and cancerous growths, 

as well as those originating within the brain and those spreading from other body parts. To make an 

accurate diagnosis, it's essential to have comprehensive medical data, radiological findings, and a 

strong grasp of the cellular properties and immunohistochemistry associated with different types of 

tumors. The pathologist who conducts the surgery plays a pivotal role in recognizing and classifying 

these central nervous system lesions, which is vital for determining how patients will fare and what 

treatment approaches are most suitable. 

 

INTRODUCTION 

The identification of space-occupying lesions in the cranial 

cavity dates back to 1774 when Louis first reported a fungus 

and tumor of the dura mater. 1 Regarding etiology, 

intracranial space-occupying lesions (ICSOLs) can be 

classified as neoplastic and non-neoplastic (due to infection 

and/or inflammation) lesions. Accurate diagnosis of 

neoplastic etiology when investigating ICSOLs in the 

clinical setting is essential for timely neurosurgical 

intervention. 2 However, histopathology reveals that a 

variety of non-neoplastic etiologies (such as 

granulomatous, infectious, vascular, iatrogenic, 

demyelinating, and parasitic diseases, as well as trauma and 

stroke) can lead to highly similar symptom manifestation 

profiles as exhibited by neoplastic ICSOLs, following basic 

clinical evaluations and radiology analyses. 3 
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Cerebral tumors can develop from multiple cell types 

within the central nervous system (CNS). Such cell-types 

include neurons and glial cells (as gliomas, astrocytomas, 

ependymomas, oligodendrogliomas, germinomas, 

medulloblastomas), appendages (such as meningiomas, 

schwannomas, chondromas, osteomas), pituitary gland-

derivatives (such as adenomas, 

craniopharyngiomas), togetherwith selectedvascular 

tumorssuch as angiomas, hemangioblastomas, papillomas 

of choroid plexus or secondary metastasis. 4 

Glial tumors include astrocytomas, ependymomas, 

glioblastomas, oligodendrogliomas, and various sub-types. 

Identification of the oligodendroglial component is critical 

for determining the most effective chemotherapeutic 

options against gliomas. 5 Non-glial tumors include 

embryonal, choroid plexus, pineal, meningeal, germ cell, 

seller region tumors, as well as tumors of hematopoietic cell 

origin. 5 Histological diagnosis should be necessary in most 

ICSOL cases (both neoplastic and non-neoplastic) before 

commencing any treatment, since differential diagnosis 

may result in the administration of inappropriate and 

potentially harmful therapeutic regimens. 3 

The most widely-used classification of human gliomas was 

modified by the World Health Organization (WHO) for the 

first time in 2000. 6 According to the recent WHO 2016 

classification, from a histology perspective, gliomas can be 

classified based on malignancy grade. Diffuse gliomas are 

grouped into categories, distinguishing them as astrocytic 

tumors, oligodendrogliomas, and oligoastrocytomas. 7 

Within this classification, oligodendrogliomas and 

oligoastrocytomas fall into grade II, while anaplastic 

gliomas and glioblastomas are allocated to grades III and 

IV, correspondingly. 7 The most commonly diagnosed 

cerebral tumors include pilocyticastrocytomas (WHO grade 

I) and ependymal tumors (WHO grade I, II, or III). 7 

Histology has always been of great value in tumor 

diagnosis. The classification of cerebral tumors mainly 

relies on histogenesis where tumors are classified according 

to their presumed cell of origin.However, recent knowledge 

of the epidemiological distribution of CNS tumors has 

become vital as it can facilitate the timely detection and 

treatment of central nervous system (CNS) tumors. Typical 

symptom manifestations of CNS tumors include headache, 

vomiting, and/or seizures. Notwithstanding, any diagnosis 

that is based on atypical clinical presentation requires 

advanced local neuro-radiological techniques, such as 

computed tomography (CT) and/or magnetic resonance 

imaging (MRI) scans. 8  

Recent advances in CT and MRI technologies have 

significantly facilitated ICSOL diagnostics. Such 

techniques assist in the identification of small lesions even 

beforesymptom development. 9 Accurate ICSOL prognosis 

is paramount to select the appropriate treatment and avoid 

unnecessary therapy, particularly regarding non-neoplastic 

ICSOLs. 9 Consequently, there is an urgent need to develop 

a histopathology-based classifying system to identify the 

most commonly occurring ICSOLs within the clinical 

setting. 10 This review aims to compile the predominant 

histopathological changes that typically manifest within 

differing ICSOLs. 

  

METHODOLOGY 

The references for this review were found by conducting 

searches on databases such as PubMed and Medline, as well 

as various search engines. This search was conducted up 

until September 2000, using a combination of keywords 

like "space-occupying," "brain tumors," "ICSOL," "nervous 

system malignancy," "histopathology," "brain lesions," and 

"neoplasia." Additionally, the author also identified 

relevant articles by searching through physical copies of 

journals. The included articles were in English, French, or 

German, or had abstracts available in any of these 

languages. The focus was on articles presenting outcome 

data for space-occupying lesions, with preference given to 

studies involving a substantial number of patients rather 

than individual case reports or treatment recommendations.. 

Inclusion and exclusion criteria 

The study included prospective, retrospective, quantitative 

research articles, case series, together with clinical trials 

and review articles, of cases including ICSOL diagnosis 

and/or histopathological changes in ICSOLs conducted 

globally between September 2000-2020. Exclusion criteria 

included case reports, technical reports, and 

animal/cadaver/in vitro studies Literature involving only 

non-neoplastic ICSOLs was also excluded. 

Data extraction 

Two independent reviewers extracted data from the 

shortlisted literature. Regarding eventual cases of 

incomplete/ambiguous data, the correspondingauthors 

werecontactedanddataforpredictivevariables was requested 

regarding various ICSOL(glial tumor/astrocytomas (GT/A) 

including pilocyticastrocytomas, diffuse astrocytomas, 

anaplastic astrocytomas, glioblastomas, ependymomas, and 

oligo-astrocytomas, oligodendrogliomas (Odg) including 

diffuse and anaplastic astrocytomas, meningiomas (Mg), 

nerve tumor (NT), metastases (Met), lymphomas (Lym), 

http://www.jchr.org/


 
 

 

 
657 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2023) 13(4), 655-670 | ISSN:2251-6727 

hemangioblastomas (Hb), benign tumors (BT) and germ 

cell tumors/germinomas (GCT). 

Results 

The initial search identified a total of 5,567 titles. Following 

the abstract screening, 5,351 unrelated articles were 

excluded, while the remaining 216 were selected for full-

text evaluation. Manual-searching of reference lists for 

selected studies did not yield additional publications After 

applying inclusion and exclusion criteria, 48 studies were 

shortlisted and consequently employed for data 

extraction.The following data was obtained.  

Study Characteristics 

Demographic data: 

Out of the 48 shortlisted studies, 33 were retrospective 

cohort studies, 7 were prospective cohort studies, five were 

reviews, two were case series, and one was a clinical trial. 

(Table 1). All ICSOL patients were in the age bracket 

between 4 days to 90 years, with a mean age of 40.69 years. 

In addition, 566,290 patients were evaluated, with a male to 

female ratio of 0.7:1. All patients included in the clinical 

and radiological study presented with ICSOLs in differing 

brain regions: right and left hemispheres, frontal, parietal, 

temporal, and occipital lobes. 

  

Table 1: Study Characteristics and Demography of Selected Articles 

Literature Article 

[Reference] 

Country No. of 

cases 

Type of study Age/Mean 

age 

M F 

Rathod et al 2009 [1] India 52 Retrospective 20-50 30 22 

Hema et al 2016 [2] India 62 Retrospective 26.72 29 33 

Aryal et al 2011 [5] Nepal 57 Retrospective 

Study 

All age 

groups 

28 29 

Shrestha et al 2020 [8] India 96 Retrospective 

Study 

3-79 60 36 

Yu et al 2000 [9] China 550 Retrospective 

Study 

35.5 340 

 

Chand et al 2016 [10] India 59 Retrospective 

Study 

41.2 38 21 

Ahmed et al 2001 [11] Pakistan 1110 Retrospective All age 

groups 

888 222 

Kothari et al 2014 [12] India 50 Prospective study 46.4 23 27 

Meshkini et al 2013 [13] Iran 158 Retrospective 

Study 

41.3 114 44 
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Butt et al 2005 [14] Pakistan 100 Prospective Study All age 

groups 

54 46 

Jalali et al 2008 [15] India 656 Prospective Study All age 

groups 

395 261 

Ghanghoria et al 2014 [16] India 65 Retrospective 

Study 

31 – 50 35 30 

Mollah et al 2010 [17] Banglades 

h 

50 Retrospective 

Study 

46 33 17 

Soyemi et al 2015 [18] Nigeria 56 Retrospective 

Study 

36 29 27 

Mondal et al 2016 [19] India 130 Retrospective 

Study 

42.38 73 57 

Chawla et al 2014 [20] India 77 Retrospective 

Study 

3 – 75 47 30 

Ayaz et al 2011 [21] Pakistan 100 Retrospective 

Study 

39.7 73 27 

Gubbala et al 2019 [22] India 80 Retrospective 

Study 

0 – 60 49 31 

Bink et al 2005 [23] Germany 10 Case series 6M-75Y 5 5 

Kumarguru et al 2017 [24] India 147 Retrospective 

Study 

4D - 88Y 75 72 

Kim et al 2003 [25] Korea 275 Retrospective 

Study 

41 180 120 

Heper et al 2005 [26] Turkey 130 Prospective Study 46 85 45 
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Nishihara et al 2010 [27] Japan 58 Retrospective 

Study 

55 29 27 

Husain et al 2010 [28] India 147 Retrospective 

Study 

20.7 103 44 

Jain et al 2006 [29] India 70 Retrospective 

Study 

36.1 58 28 

Boviatsis et al 2002 [30] Greece 5 Case series 46.2 1 4 

Bhatti et al 2005 [31] Pakistan 15 Retrospective 

Study 

15-54 9 6 

Bhardwaj et al 2002 [32] Canada 75 Prospective Study 56.9 35 41 

Alkhani et al 2008 [33] KSA 103 Retrospective 

Study 

39.4 67 53 

Calisanelleret al 2008 [34] Turkey 74 Clinical trial 43.86 38 56 

Ferreira et al 2005 [35] Brazil 170 Retrospective 

Study 

48.5 102 68 

Fontaine et al 2000 [36] France 100 Retrospective 

Study 

52 57 43 

Ulm et al 2001 [37] US 200 Retrospective 

Study 

53 115 85 

Lu et al 2019 [38] China 48 Retrospective 

Study 

45.4 55 42 

Satyarthee et al 2017 [39] India 37 Retrospective 

Study 

33 26 11 

Akay et al 2019 [40] Turkey 79 Retrospective 

Study 

53.6 52 31 
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Songul et al2017 [41] Turkey 459 Prospective Study 50 384 116 

Ostrom et al 2014 [42] US 343,175 Review All age 

groups 

144,963 198,212 

Natukka et al2019[43] Finland 4730 Review >20yrs 2542 2188 

Fuentes-Raspall et al 

2014[44] 

Spain 679 Retrospective 

study 

57.8 382 297 

Fisher et al 2007[45] US 27,776 Review 53  n/a  n/a 

Crocetti et al 2012[46] Europe 89,948 Review All age 

groups 

 n/a  n/a 

F.G. Davis et al 2001[47] US 6908 Retrospective 

study 

 n/a  n/a  n/a 

Visser et al 2015 [48]  Europe 83459 Review 15-44  n/a  n/a 

Pouchieu et al 2018 [49] France 3515 Prospective study All age 

groups 

1526 1989 

Motah et al 2021[50]  Cameroon  150 Retrospective 

study 

14-55 76 74 

Andrews et al 2003 [51] Ghana 30 Retrospective 

study 

39 14  16 

Olasode et al 2009 [52] Nigeria  210 Retrospective 

study 

All ages 105 105 

 

 Abbreviations: n/a Not available 
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Table2: Incidence of various types of neoplastic ICSOL based on Histopathology 

 Authors Neoplastic ICSOL 

GT/A Odg Mg NT Met Lym ET Hb BT GCT Oth 

Rathod et al 2009 1 13 2 5 1 3 
n/a n/a n/a 

2 
n/a 

1 

Hema et al 2016 2 27 
n/a 

6 7 
n/a n/a n/a 

2 1 1 4 

Aryal et al 20115 23 n/a 8 5 8 1 2 n/a 3 n/a 7 

Shrestha et al 2020 8 21 1 12 16 1 n/a n/a 1 5 n/a 5 

Yu et al 2000 9 178 0 21 0 86 0 0 0 35 48 73 

Chand et al 2016 10 33 2 13 3 1 1 1 0 1 2 2 

Ahmed et al 2001 11 457 81 234 77 3 36 65 
n/a 

2 
n/a 

46 

Kothari et al 2014 12 16 4 11 3 1 1 4 3 4 
n/a 

1 

Meshkini et al 2013 13 124 
n/a n/a n/a 

8 16 
n/a n/a n/a n/a 

3 

Butt et al 2005 14 34 2 23 11 8 1 1 1 3 1 4 

Jalali et al 2007 15 318 19 19 n/a 78 n/a 47 n/a 55 n/a 120 
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Ghanghoria et al 2014 16 21 n/a 27 5 n/a n/a 4 2 1 n/a 5 

Mollah et al 2011 17 22 1 7 0 0 0 2 0 0 0 17 

Soyemi et al 2015 18 22 0 16 0 0 0 10 0 8 0 0 

Mondal et al 2017 19 59 11 20 10 2 1 18 0 3 1 5 

Chawla et al 2014 20 46 2 14 3 0 0 1 1 6 0 4 

Ayaz et al 2011 21 56 8 18 1 7 1 4 4 0 0 1 

Gubbala et al 2019 22 20 0 15 22 3 0 14 2 4 0 0 

Bink et al 2005 23 6 0 0 0 0 0 0 0 0 0 0 

Kumarguru et al 2017 24 35 3 34 20 8 2 5 0 0 1 16 

Kim et al 2003 25 149 14 0 3 7 37 1 0 0 22 10 

Heper et al 2005 26 77 3 0 0 15 9 0 0 0 2 13 

Nishihara et al 2011 27 35 0 0 0 8 8 0 0 0 2 1 

Husain et al 2010 28 33 3 1 1 1 0 20 4 1 4 29 

Jain et al 2006 29 59 0 0 0 1 5 0 0 0 0 0 
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Boviatsis et al 2002 30 4 0 0 0 0 0 1 0 0 0 0 

Bhatti et al 2005 31 10 0 0 0 1 1 0 0 0 0 0 

Bhardwaj et al 2002 32 55 0 0 0 9 4 0 0 0 0 2 

            

            

Alkhani et al 2008 33 76 0 0 0 0 8 0 0 0 0 0 

Calişaneller al 2008 34 58 0 0 0 8 0 0 0 0 0 0 

Ferreira et al 2006 35 76 3 0 0 10 10 0 0 0 0 28 

Fontaine et al 2000 36 61 11 0 0 4 7 0 0 0 0 1 

Ulm et al 2001 37 114 5 0 1 16 14 0 0 1 7 7 

Lu et al 2019 38 26 0 0 0 3 17 0 0 0 2 0 

Satyartheeet al 2016 39 25 1 0 0 2 4 0 0 0 0 2 

Akay et al 2019 40 47 0 0 0 4 12 0 0 0 0 1 

Songul et al 2017 41 276 0 0 0 82 0 0 0 0 0 34 
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Ostrom et al 2014 42 48164 3595 101748  3499 n/a 6028 n/a 4024 n/a 1183 12029 

Natukka et al 2019 43 2284 350 n/a n/a n/a 6 n/a n/a n/a n/a 631 

Fuentes-Raspall et al 2014 
44 

397  n/a n/a   n/a  

n/a 

 n/a 22  n/a  n/a 24 235 

Fisher et all 2007 45  27776 12943 19,190 n/a n/a n/a 1126 n/a 944 397 1668 

Crocetti et al 2012 46 43129  2866  n/a 38653  

n/a 

 n/a 1606  n/a  n/a 1822 1872 

F.G. Davis et al 2001  47  1543  121 63 17 n/a n/a 90 n/a 17 99 37 

Visser et al 2015 48  47588  7356  n/a  n/a  

n/a 

 n/a 1268 n/a   n/a 918 10933 

Pouchieu et al 2018 49  1496 1426 1321 422  

n/a 

115  n/a n/a  1967  n/a  161 

Motah et al 2021 50   37   6  39 2 12 n/a  3 9 n/a   n/a  42 

Andrews et al 2003 51  11  n/a 5  n/a  

n/a 

 n/a  2 n/a   3  n/a  9 

Olasode et al 2009 52  53  8  24  n/a 48  n/a 1 10 1 2  63 

 

Abbreviations:  

Intracranial space-occupying lesion (ICSOL), glial 

tumors/astrocytoma (GT/A), oligodendrogliomas (Odg), 

meningiomas (Mg), nerve tumors, or neural tumors (NT), 

Metastasis (Met), Lymphoma (Lym), Hemangioblastoma 

(Hb), Benign Tumor (BT), Germ Cell Tumor/Germinoma 

(GCT), Other ICSOLs include Craniopharyngioma PNET, 

etc. (Oth), Not available (n/a) 

Individual study results: 

Based on histology, neoplastic ICSOLs were classified into 

GT/A, Odg, Mg, NT, Met, Lym, Hb, BT, GCT,and Ot. 

Metastatic brain tumors were found to be the most prevalent 

CNS tumors, followed by neuroepithelial tumors 

(astrocytoma, oligodendroglioma, and ependymoma.  

Out of all 566290 patients who underwent histopathological 

examination, neoplastic ICSOL prevalence classification 

http://www.jchr.org/


 
 

 

 
665 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2023) 13(4), 655-670 | ISSN:2251-6727 

was as follows: Mg 253703,GT/A 1,75,190 (all variations 

of astrocytomas, mixed astrocytic tumors, 

ependymoma),NT 42782, Odg 28,847, OT 28122,GCT 

4538, ET 4207, Hb 4081,  BT 3070, Met 449, Lym 

422,   (Table 2) 

 
Figure1: Types of studies included in the review. 

 
Figure2: Histopathological diagnosis/changes in neoplastic ICSOLs. 

 
Figure3: Histopathological diagnosis ICSOLs by percentage. 
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Discussion 

Prevalence and socio-demographic characteristics 

Brain tumors constitute 85-90% of all primary CNS tumors. 
53 In 2020, the American Cancer Society recorded around 

23,890 new cases of brain tumors, leading to 18,020 

fatalities in the United States. Data from the Surveillance, 

Epidemiology, and End Results (SEER) database for the 

year 2011 indicated that the total occurrence rate of primary 

invasive brain tumors in the USA was 6.4 per 100,000 

individuals annually, with an estimated death rate of 4.3 per 

100,000 individuals each year. 54 On a worldwide scale, 

there were 256,213 newly diagnosed cases of brain and 

other central nervous system (CNS) tumors in 2012, 

resulting in 189,382 deaths. 55 

This study aimed to determine the incidence and occurrence 

of various histopathological types of intracranial lesions 

worldwide. A total of 556,290 cases were studied. Our 

study found an overall higher incidence of ICSOL in 

females. This correlates what Ostrom et al. and Pouchieu et 

al. found in the data from cancer registries in the US and 

France. 42,49  However, this differed completely from what 

Ahmed et al, Jalali et al., and Chawla et al. found in their 

studies conducted in South Asia which showed male 

prevalence. 11,15,20 Surprisingly the studies conducted in the 

African subcontinent showed an almost equal male to 

female ratio. 18,50-52 This points towards some regional 

variation along with probably associated factor/s affecting 

the two genders. 

The incidence of primary CNS tumors is also more 

prevalent within the Caucasian population in comparison to 

the African-American population, with a higher rate of 

mortality in males than in females.There are only a few 

conclusive studies regarding occupational origins of 

primary CNS tumors. 53 Likely risk factors include vinyl 

chloride exposure (which is a risk factor for glioma), 

Epstein-Barr virus infection, organ transplantation, and 

AIDS (considerable risk factors for primary CNS 

lymphoma). The etiology of most childhood brain tumors is 

unknown, although germline mutations have been observed 

in approximately 8% of pediatric cancers. 45,56  

Most of the patients in our study were young adults (30-

50yrs). The studies of Soyemi et al., Lu et al., and Ferreira 

et al. found that the incidence of brain tumors peaked 

around 40 years of age 18,35,38 This present study identified 

that almost 32.2% of pediatric brain lesions were observed 

in patients below the age of 20 years, which was a relatively 

higher percentage in comparison to the findings of studies 

conducted by Rathod et al. (21.3%), Kothari et al. (16%), 

Butt et al. (18%),  and Mahmood et al. (11%), respectively 
1,12,14,57 

Histopathological variations 

CNS neoplasms are a distinctive and diverse group of 

tumors with an overall incidence of  10.82 per 100000 

person/year. 2 Among all primary and secondary CNS 

tumors, tumors of neuroepithelial origin, were the 

predominant neoplastic ICSOLs, as reported by Rathod et 

al., Butt et al and Kothari et al. 1,12,14 Our results showed that 

astrocytic tumors of meningiomas were more prevalent than 

other primary and secondary brain tumors and benign 

ICSOLs. In our study, primary brain tumors in descending 

order of frequency consist of the following: Meningiomas 

45%,  Glioblastomas and astrocytomas 31%, Neural tumors 

7.6%,  Oligodendrogliomas 5.1%, Neural Tumors  7.6%, 

Ependymal tumors 0.75%, Hemangioblastoma 0.73%, 

Benign tumors  0.55%, Germ cell tumor 0.9%, Metastatic 

tumors 0.08%, Lymphomas 0.07% and others 5%. This 

correlates with what Ferlay et al and Fisher et al found in 

their studies with meningioma being the most common of 

all brain tumors. 45,55 Regarding the progression of CNS 

tumors, Baumert et al. and Reijneveld et al. have identified 

several genetic alterations acting as important prognostic 

factors for diffuse gliomas (astrocytomas, 

oligodendrogliomas, mixed gliomas, and glioblastomas) 

Specific alterations include co-deletion of chromosomes 1p 

and 19q, alterations in the MGMT gene promoter region 

and mutation of the IDH gene. Indicators of an unfavorable 

outlook encompass being over 40 years old, having a tumor 

larger than 5 cm, experiencing disease progression, having 

a tumor that extends across the brain's midline, displaying 

contrast enhancement on MRI scans, having a WHO 

performance status of 1 or higher, encountering 

neurological symptoms, and undergoing less than a 

complete surgical removal of the tumor 58,59  

Clinical manifestations 

Although neoplasms have typical presentations, various 

intracranial masses show atypical features, mainly due to 

arterial occlusion/s, secondary to intra-tumoral hemorrhage, 

cerebral infarction, or the presence of asymptomatic tumors 

in selected cases. 5 Roughly one-fifth of individuals with 

brain tumors above the tentorium can develop seizures, 

which might appear before the formal diagnosis by several 

months or even years in the case of slow-growing tumors. 

Research indicates that around 70% of patients with tumors 

originating in the brain's parenchyma and 40% of those with 

tumors that have spread to the brain may encounter seizures 

at some point during their medical journey 45 
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This review explored the connection between gliomas and 

symptoms like seizures and visual problems. The actual 

occurrence of these symptoms varied depending on the 

specific stage of the disease. Research conducted by 

Jzerman-Korevaar et al. and Sizoo et al. found that patients 

with gliomas exhibited a similar, or in some cases, even 

higher frequency of neurological symptoms, including 

seizures, cognitive decline, and worsening neurological 

conditions, compared to the studies included in this 

comprehensive review 60,61 

Contrast-enhanced CT and MRI are commonly used for the 

diagnosis of CNS tumors. 53,62,63 CT is a useful tool to assess 

clinically unstable cases and is more useful, in comparison 

to MRI, for the evaluation of skull lesions, calcifications, 

and hyperacute hemorrhages. SPECT and PET scans are 

highly valuable in identifying tumor recurrence as opposed 

to radiation necrosis in post-treatment imaging. 62 However, 

biopsy remains the mainstay to confirm the diagnosis. 

Acting as a case in point, needle biopsy plays a vital role 

before/during a surgical procedure, except in those cases 

where clinical and radiologic findings indicate a benign 

tumor that can be managed with active surveillance 

(without biopsy or treatment). In all other cases, radiologic 

findings can be misleading, and consequently, a 

confirmatory biopsy is required to rule out other causes of 

ICSOLs, such as infection or metastatic cancer. 

Study Limitations: 

1. Systematic reviews need to be conducted, considering all 

intracranial tumors (i.e., primary and secondary brain 

tumors). 

2. Only quantitative studies were evaluated in this 

investigation. Future reviews need to be conducted using 

other types of published literature as well. 

3. The database search needs to be widened, using 

additional search engines and considering all published 

studies todate. 

CONCLUSION 

Intracranial tumors encompass a wide range of growths, 

some non-cancerous, others cancerous, some originating in 

the brain, and some spreading from elsewhere in the body. 

Accurate diagnosis demands precise medical information, 

radiological findings, and knowledge of the cellular 

makeup and immunohistochemistry of various tumor types. 

While distinguishing between primary and metastatic 

tumors is often possible based on location and the patient's 

age, careful histological analysis is necessary, especially for 

rare and specific tumor subtypes. It's advisable to use a 

comprehensive diagnostic approach that considers tumor 

location, its appearance under the microscope, and follows 

the 2016 WHO guidelines for classifying CNS tumors in all 

cases. Such an approach becomes particularly valuable 

when dealing with small biopsy samples, like those from 

deep brain tumors, where limited tissue can sometimes lead 

to errors in grading. Furthermore, histological examination 

helps identify specific mutations associated with tumor 

grades. 

 

References 

1. Rathod V, Bhole A, Chauhan M, Ramteke H, Wani B. 

Study of clinico-radiological and clinico-pathological 

correlation of intracranial space occupying lesion at 

rural center. The Internet Journal of Neurosurgery 

[Internet]. 2009;7(1) 

2. Hema NA, Ravindra RS, Karnappa AS. Morphological 

patterns of intracranial lesions in a Tertiary Care 

Hospital in North Karnataka: a clinicopathological and 

immunohistochemical study. Journal of Clinical and 

Diagnostic Research: JCDR. 2016 Aug;10(8):EC01. 

3. Rabelo NN, Silveira Filho LJ, da Silva BN, Cunha CD, 

de Souza Furtado I, Valli DA, Pereira VH, dos Passos 

GS, Sant'Anna MA, Rabelo NN, Dias LA. Differential 

diagnosis between neoplastic and non-neoplastic brain 

lesions in radiology. Arquivos Brasileiros de 

Neurocirurgia: Brazilian Neurosurgery. 2016 Feb 

3:045-61. 

4. Sajjad A, Naroo G, Khan Z, Ali Z, Nasim B, Sheikh A, 

Shah H, Mathew L, Rehman N, Yadgir T. Space 

Occupying Lesions (SOL) of the Brain-Clinical 

Manifestation with Subtle Neurological Symptoms in 

Emergency Department. Journal of Advances in 

Medicine and Medical Research. 2018 Apr 25;26(3):1-

8. 

5. Aryal G. Histopathological pattern of central nervous 

system tumor: A three year retrospective study. Journal 

of Pathology of Nepal. 2011;1(1):22-5. 

6. Kleihues P, Louis DN, Scheithauer BW, Rorke LB, 

Reifenberger G, Burger PC, Cavenee WK. The WHO 

classification of tumors of the nervous system. Journal 

of Neuropathology & Experimental Neurology. 2002 

Mar 1;61(3):215-25. 

7. Perry A, Wesseling P. Histologic classification of 

gliomas. Handbook of clinical neurology. 2016 Jan 

1;134:71-95. 

http://www.jchr.org/


 
 

 

 
668 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2023) 13(4), 655-670 | ISSN:2251-6727 

8. Shrestha A, Parajuli S, Shrestha P, Basnet RB. 

Histopathological Spectrum of Central Nervous 

System Tumors: an Experience at a Hospital in Nepal. 

9. Yu X, Liu Z, Li S. Combined treatment with 

stereotactic intracavitary irradiation and gamma knife 

surgery for craniopharyngiomas. Stereotactic and 

functional neurosurgery. 2000 Dec 7;75(2-3):117-22. 

10. Chand P, Amit S, Gupta R, Agarwal A. Errors, 

limitations, and pitfalls in the diagnosis of central and 

peripheral nervous system lesions in intraoperative 

cytology and frozen sections. Journal of 

Cytology/Indian Academy of Cytologists. 2016 

Apr;33(2):93. 

11. Ahmed Z, Muzaffar S, Kayani N, Pervez S, Husainy 

AS, Hasan SH. Histological pattern of central nervous 

system neoplasms. Journal of Pakistan Medical 

Association. 2001;51(4):154. 

12. Kothari F, Shah A. Prospective study of intra cranial 

tumour. SEAJCRR. 2014;3(5):918-32. 

13. Meshkini A, Shahzadi S, Alikhah H, Naghavi-Behzad 

M. Role of stereotactic biopsy in histological diagnosis 

of multiple brain lesions. Asian journal of 

neurosurgery. 2013 Jun;8(02):69-73. 

14. Butt ME, Khan SA, Chaudrhy NA, Qureshi GR. Intra-

cranial space occupying lesions a morphological 

analysis. Biomedica. 2005 Jan;21(1):31-5. 

15. Jalali R, Datta D. Prospective analysis of incidence of 

central nervous tumors presenting in a tertiary cancer 

hospital from India. Journal of Neuro-oncology. 2008 

Mar;87:111-4. 

16. Ghanghoria S, Mehar R, Kulkarni CV, Mittal M, 

Yadav A, Patidar H. Retrospective histological 

analysis of CNS tumors–A 5 year study. Int J Med Sci 

Public Health. 2014 Oct 1;3(10):1205-7. 

17. Mollah N, Baki A, Afzal N, Hossen A. Clinical and 

pathological characteristics of brain tumor. 

Bangabandhu Sheikh Mujib Medical University 

Journal. 2010;3(2):68-71. 

18. Soyemi S, Oyewole OO. Spectrum of intracranial 

tumours in a tertiary health carefacility: our findings. 

Pan African Medical Journal. 2015 Mar 9;20(1). 

19. Mondal S, Pradhan R, Pal S, Biswas B, Banerjee A, 

Bhattacharyya D. Clinicopathological pattern of brain 

tumors: A 3-year study in a tertiary care hospital in 

India. Clin Cancer Investig J. 2016 Sep 1;5(5):437-0. 

20. Chawla N, Kataria SP, Malik S, Sharma N, Kumar S. 

Histopathological spectrum of cns tumours in a tertiary 

care referral centre—a one year study. International 

Journal of Basic and Applied Medical Sciences. 2014 

May;4(2):141-45. 

21. Ayaz B, Lodhi FR, Hasan M. Central nervous system 

tumors: a hospital based analysis. Pakistan Armed 

Forces Medical Journal. 2011 Mar 31;61(1). 

22. Srinivas DD Gubbala, Sridevi Mattaparti, Bhavani. 

Clinicopathological spectrum of Intracranial Posterior 

Fossa Tumours and their Prognostic significance. A 

Retrospective Institutional study at tertiary care 

hospital of Nalgonda District. 2020;6(9). 

23. Bink A, Gaa J, Franz K, Weidauer S, Yan B, 

Lanfermann H, Seifert V, Zanella FE. Importance of 

diffusion-weighted imaging in the diagnosis of cystic 

brain tumors and intracerebral abscesses. Zentralblatt 

für Neurochirurgie. 2005 Aug;66(03):119-25. 

24. Kumarguru BN, Pallavi P, Manjunath GV, Vasan TS, 

Rajalakshmi BR. Histopathological study of central 

nervous system lesions: emphasizing association of 

neoplasms with ABO blood groups. Journal of Clinical 

and Diagnostic Research: JCDR. 2017 

Apr;11(4):EC15. 

25. Kim JE, Kim DG, Paek SH, Jung HW. Stereotactic 

biopsy for intracranial lesions: reliability and its impact 

on the planning of treatment. Acta neurochirurgica. 

2003 Aug;145:547-55. 

26. Heper AO, Erden E, Savas A, Ceyhan K, Erden I, 

Akyar S, Kanpolat Y. An analysis of stereotactic 

biopsy of brain tumors and nonneoplastic lesions: a 

prospective clinicopathologic study. Surgical 

neurology. 2005 Nov 1;64:S82-8. 

27. Nishihara M, Sasayama T, Kudo H, Kohmura E. 

Morbidity of stereotactic biopsy for intracranial 

lesions. Kobe J Med Sci. 2011 Jan 21;56(4):E148-53. 

28. Husain N, Kumari M, Husain M. Tumor irrigation fluid 

enhances diagnostic efficacy in endoscopic biopsies of 

intracranial space-occupying lesions. Acta 

neurochirurgica. 2010 Jan;152:111-7. 

29. Jain D, Sharma MC, Sarkar C, Deb P, Gupta D, 

Mahapatra AK. Correlation of diagnostic yield of 

stereotactic brain biopsy with number of biopsy bits 

and site of the lesion. Brain tumor pathology. 2006 

Oct;23:71-5. 

30. Boviatsis EJ, Voumvourakis K, Goutas N, Kazdaglis 

K, Kittas C, Kelekis DA. Stereotactic biopsy of brain 

stem lesions. min-Minimally Invasive Neurosurgery. 

2001 Dec;44(04):226-9. 

http://www.jchr.org/


 
 

 

 
669 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2023) 13(4), 655-670 | ISSN:2251-6727 

31. Bhatti SN, Ayub S, Aurangzeb A, Haq AU, Jamil M, 

Ali J, Ahmad A, Kashif M. Computerized stereotactic 

brain biopsies: an experience of 15 patients at Ayub 

Teaching Hospital. Journal of Ayub Medical College 

Abbottabad. 2005;17(3). 

32. Bhardwaj RD, Bernstein M. Prospective feasibility 

study of outpatient stereotactic brain lesion biopsy. 

Neurosurgery. 2002 Aug 1;51(2):358-64. 

33. Alkhani AM, Ghosheh JM, Al-Otaibi F, Ghomraoui 

AH, Kanaan IN, Hassounah MI. Diagnostic yield of 

stereotactic brain biopsy. Neurosciences Journal. 2008 

Apr 1;13(2):142-5. 

34. Calişaneller T, ÖZDEMİR Ö, ÖZGER Ö, Özlem ÖZ, 

Kiyici H, Caner H, Altinoers N. The accuracy and 

diagnostic yield of computerized tomography guided 

stereotactic biopsy in brain lesions. Turkish 

neurosurgery. 2008 Jan 1;18(1). 

35. Ferreira MP, Ferreira NP, Pereira Filho AA, Pereira 

Filho GA, Franciscatto AC. Stereotactic computed 

tomography–guided brain biopsy: diagnostic yield 

based on a series of 170 patients. Surgical Neurology. 

2006 Feb 1;65:S27-32. 

36. Fontaine D, Dormont D, Hasboun D, Clemenceau S, 

Valery C, Oppenheim C, Sahel M, Marsault C, 

Philippon J, Cornu P. Magnetic resonance-guided 

stereotactic biopsies: results in 100 consecutive cases. 

Acta neurochirurgica. 2000 Mar;142:249-56. 

37. Ulm AJ, Bova FJ, Friedman WA. Stereotactic biopsy 

aided by a computer graphics workstation: experience 

with 200 consecutive cases. Surgical neurology. 2001 

Dec 1;56(6):366-71. 

38. Lu CY, Xu ZS, Ye X. Evaluation of intraoperative 

MRI-assisted stereotactic brain tissue biopsy: a single-

center experience in China. Chinese Neurosurgical 

Journal. 2019 Mar 10;5(01):13-20. 

39. Satyarthee G, Chandra P, Sharma B, Mehta V. 

Comparison of stereotactic and ultrasound-guided 

biopsy of solid supratentorial tumor: a preliminary 

report. Asian Journal of Neurosurgery. 2017 

Dec;12(04):664-9. 

40. Akay A, Rüksen M, Islekel S. Magnetic resonance 

imaging-guided stereotactic biopsy: a review of 83 

cases with outcomes. Asian Journal of Neurosurgery. 

2019 Mar;14(01):90-5. 

41. Songul Meltem CA, Turkmenoglu ON, Tanik C, Uysal 

E, Ozoner B, Kaldirimoglu SA, Musluman AM, 

Yilmaz A, Cavusoglu H, Bayindir C, Aydin Y. 

Computerized tomography-guided stereotactic biopsy 

of intracranial lesions: report of 500 consecutive cases. 

Turk Neurosurg. 2017;27(3):395-400. 

42. Ostrom QT, Patil N, Cioffi G, Waite K, Kruchko C, 

Barnholtz-Sloan JS. CBTRUS statistical report: 

primary brain and other central nervous system tumors 

diagnosed in the United States in 2013–2017. Neuro-

oncology. 2020 Oct;22(Supplement_1):iv1-96. 

43. Natukka T, Raitanen J, Haapasalo H, Auvinen A. 

Incidence trends of adult malignant brain tumors in 

Finland, 1990–2016. Acta Oncologica. 2019 Jul 

3;58(7):990-6. 

44. Fuentes-Raspall R, Puig-Vives M, Guerra-Prio S, 

Perez-Bueno F, Marcos-Gragera R. Population-based 

survival analyses of central nervous system tumors 

from 1994 to 2008. An up-dated study in the 

temozolomide-era. Cancer epidemiology. 2014 Jun 

1;38(3):244-7. 

45. Fisher JL, Schwartzbaum JA. Wrensch 4. M, Wiemels 

JL. Epidemiology of brain tumors. Neurol Clin. 

2007;25:867-90. 

46. Crocetti E, Trama A, Stiller C, Caldarella A, Soffietti 

R, Jaal J, Weber DC, Ricardi U, Slowinski J, Brandes 

A, RARECARE Working Group. Epidemiology of 

glial and non-glial brain tumours in Europe. European 

journal of cancer. 2012 Jul 1;48(10):1532-42. 

47. Davis FG, Kupelian V, Freels S, McCarthy B, 

Surawicz T. Prevalence estimates for primary brain 

tumors in the United States by behavior and major 

histology groups. Neuro-oncology. 2001 Jul 

1;3(3):152-8. 

48. Visser O, Ardanaz E, Botta L, Sant M, Tavilla A, 

Minicozzi P, Hackl M, Zielonke N, Oberaigner W, Van 

Eycken E, Henau K. Survival of adults with primary 

malignant brain tumours in Europe; Results of the 

EUROCARE-5 study. European Journal of Cancer. 

2015 Oct 1;51(15):2231-41. 

49. Pouchieu C, Gruber A, Berteaud E, Ménégon P, 

Monteil P, Huchet A, Vignes JR, Vital A, Loiseau H, 

Baldi I. Increasing incidence of central nervous system 

(CNS) tumors (2000–2012): findings from a 

population based registry in Gironde (France). BMC 

cancer. 2018 Dec;18(1):1-3. 

50. Motah M, Gams Massi D, Fouda Bekolo F, Akweseh 

Nju N, Ndoumbe A, Moumi M, Sango A, Shu P, 

Eyenga V. Epidemiological profile of brain tumors in 

Cameroon: a retrospective study. The Egyptian Journal 

http://www.jchr.org/


 
 

 

 
670 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2023) 13(4), 655-670 | ISSN:2251-6727 

of Neurology, Psychiatry and Neurosurgery. 2021 

Dec;57:1-5. 

51. Andrews NB, Ramesh R, Odjidja T. A preliminary 

survey of central nervous system tumors in Tema, 

Ghana. West African Journal of Medicine. 

2003;22(2):167-72. 

52. Olasode BJ, Shokunbi MT, Aghadiuno PU. 

Intracranial neoplasmin Ibadan, Nigeria. East African 

Medical Journal. 2000;77(1). 

53. Nabors LB, Ammirati M, Bierman PJ, Brem H, 

Butowski N, Chamberlain MC, DeAngelis LM, 

Fenstermaker RA, Friedman A, Gilbert MR, Hesser D. 

Central nervous system cancers. Journal of the 

National Comprehensive Cancer Network. 2013 Sep 

1;11(9):1114-51. 

54. Howlader N, Noone AM, Krapcho M, Miller D, Brest 

A, Yu M. SEER cancer statistics review, 1975-2017. 

2020. National Cancer Institute. Bethesda, MD, 

Available from URL: https://seer. cancer. gov/csr. 

2020. 

55. Ferlay J, Soerjomataram I, Ervik M, Dikshit R, Eser S, 

Mathers C, Rebelo M, Parkin DM, Forman D, Bray F. 

GLOBOCAN 2012 v1. 0, Cancer incidence and 

mortality worldwide: IARC CancerBase No. 11. 2013. 

56. Zhang J, Walsh MF, Wu G, Edmonson MN, Gruber 

TA, Easton J, Hedges D, Ma X, Zhou X, Yergeau DA, 

Wilkinson MR. Germline mutations in predisposition 

genes in pediatric cancer. New England Journal of 

Medicine. 2015 Dec 10;373(24):2336-46. 

57. Mahmoud MZ. Intra cranial space occupying lesions in 

saudi patients using computed tomography. Asian J 

Med Radiol Res. 2013 May;1(1):25-8. 

58. Baumert, B.G., Hegi, M.E., van den Bent, M.J., von 

Deimling, A., Gorlia, T., Hoang-Xuan, K., Brandes, 

A.A., Kantor, G., Taphoorn, M.J., Hassel, M.B. and 

Hartmann, C., 2016. Temozolomide chemotherapy 

versus radiotherapy in high-risk low-grade glioma 

(EORTC 22033-26033): a randomised, open-label, 

phase 3 intergroup study. The Lancet 

Oncology, 17(11), pp.1521-1532. 

59. Reijneveld JC, Taphoorn MJ, Coens C, Bromberg JE, 

Mason WP, Hoang-Xuan K, Ryan G, Hassel MB, 

Enting RH, Brandes AA, Wick A. Health-related 

quality of life in patients with high-risk low-grade 

glioma (EORTC 22033-26033): a randomised, open-

label, phase 3 intergroup study. The Lancet Oncology. 

2016 Nov 1;17(11):1533-42. 

60. IJzerman-Korevaar M, Snijders TJ, de Graeff A, 

Teunissen SC, de Vos FY. Prevalence of symptoms in 

glioma patients throughout the disease trajectory: a 

systematic review. Journal of neuro-oncology. 2018 

Dec 15;140:485-96. 

61. Sizoo EM, Taphoorn MJ, Uitdehaag B, Heimans JJ, 

Deliens L, Reijneveld JC, Pasman HR. The end‐of‐life 

phase of high‐grade glioma patients: Dying with 

dignity?. The oncologist. 2013 Feb 1;18(2):198-203. 

62. Hutter A, Schwetye KE, Bierhals AJ, McKinstry RC. 

Brain neoplasms: epidemiology, diagnosis, and 

prospects for cost-effective imaging. Neuroimaging 

Clinics. 2003 May 1;13(2):237-50. 

63. Ricci PE. Imaging of adult brain tumors. 

Neuroimaging clinics of North America. 1999 Nov 

1;9(4):651-69.

 

 

http://www.jchr.org/

