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INTRODUCTION 
Intracranial structures and their pathologies have always 

posed a challenge to physicians, surgeons and radiologists 

since long period. The complex anatomy, the multitude of 

structures and relative inaccessibility had rendered it an 

enigma until the advent of CT scan.
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Intracranial structures and their pathologies have always 

posed a challenge to physicians, surgeons and radiologists 

since long period. The complex anatomy, the multitude of 

structures and relative inaccessibility had rendered it an 

enigma until the advent of CT scan. Intracranial 

neoplasms form one of the common causes of morbidity 

and mortality pertaining to central nervous system. They 

are particularly associated with early

complications especially, raised intracranial tension, 

subfalcine herniation, transtentorial herniation, 

obstructive hydrocephalus, etc. With introduction of high 

resolution CT, better contrast media, special techniques 

and better equipments, the role of CT as non

technique for diagnosis of intracranial neoplasms has 

become indisputable beyond doubt.

accurate technique for studying the skull and intracranial 

contents. It is rapid enough to be utilized in acute 

emergencies and safe enough for routine follow

scan can nearly clearly distinguish intracranial space 

occupying lesions as neoplastic, inflammatory, 

haemorrhagic and others. This forms the basis for its 

widespread use in evaluation of intracranial neopl

children and adults. Gliomas, the most common primary 
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neoplasms form one of the common causes of morbidity 

and mortality pertaining to central nervous system. They 

are particularly associated with early occurrence of 

complications especially, raised intracranial tension, 

subfalcine herniation, transtentorial herniation, 

obstructive hydrocephalus, etc. With introduction of high 

resolution CT, better contrast media, special techniques 

, the role of CT as non-invasive 

technique for diagnosis of intracranial neoplasms has 

become indisputable beyond doubt. CT scan is highly 
accurate technique for studying the skull and intracranial 

contents. It is rapid enough to be utilized in acute 

encies and safe enough for routine follow-ups. CT 

scan can nearly clearly distinguish intracranial space 

occupying lesions as neoplastic, inflammatory, 

haemorrhagic and others. This forms the basis for its 

widespread use in evaluation of intracranial neoplasms in 

children and adults. Gliomas, the most common primary 
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brain neoplasms in adults, are very heterogeneous tumors. 

High-grade gliomas can be highly invasive and extremely 

vascular tumors. Two of the most important factors in 

determining the malignancy of gliomas are their ability to 

infiltrate the brain parenchyma and to recruit or 

synthesize vascular networks for further growth (i.e., 

neoangiogenesis).
1,2
 Malignant brain tumors are 

characterized by neovascularity and increased angiogenic 

activity, with a higher proportion of immature and highly 

permeable vessels. Glioma grading is currently based on 

the histologic assessment of the tumor, which is achieved 

by either brain biopsy or cytoreductive surgery; however, 

there are inherent limitations with these techniques and 

their interpretation.
3
 In vivo perfusion imaging techniques 

provide additional information regarding tumor 

physiology and hemodynamics, which may help in better 

characterizing glioma malignancy and may also 

overcome some of the limitations of histologic grading 

and conventional morphologic imaging. Perfusion 

imaging has been used to assess tumor grade and 

prognosis and, recently, to assess treatment response, 

which has attracted more attention due to the advent of 

newer therapeutic options, including antiangiogenic 

agents. Traditionally, perfusion imaging of brain tumors 

has been performed with MR imaging, by using various 

perfusion imaging techniques and estimating tumor blood 

volume, blood flow, and permeability.
3-5
 However, PCT, 

which has also been used recently for glioma grading,
6,7 

 

MATERIAL AND METHODS 
This was a cross-sectional study carried out at Shri. 

Chhatrapati Shivaji Maharaj General Hospital, Solapur, 

Maharashtra in the Department of Radiodiagnosis Carried 

out in 100 patients of both sexes and all ages who came to 

department of Radiodiagnosis with clinical suspicion of 

intracranial neoplasm. Patients who did not have 

intracranial neoplasms on CT scan despite clinical 

suspicion were excluded from the study, Patients without 

clinical suspicion of intracranial neoplasm, showing 

intracranial neoplasm on CT were also included. Third 

generation spiral CT Philips Medical System India, 

Private Limited. CT Model – CT vision, CT secura. Easy 

vision was used. For Contrast Agent Inj. Angiograffin 65 

% 40 cc for adults and 300 mg iodine/kg. body weight in 

pediatric age group was given intravenous bolus as and 

when indicated was used. Patient was placed in supine 

position and was placed in the gantry in such a way that 

the plane of CT slices were oriented parallel in relation to 

the orbitomeatal line. CT scan was done first without 

using contrast, with 5-7 mm axial sections. Post-contrast 

scan was done in all patients. When required coronal and 

sagittal reconstruction images were obtained. Each 

intracranial neoplasm was observed for its location and 

extent, nature, density, calcification, cystic changes, 

surrounding oedema, presence of hydrocephalus and 

contrast enhancement. Imaging in bone windows was 

done whenever indicated. Attenuation values in 

Hounsfield units were noted in pre and post contrast 

sections. 
 

RESULT 
Table 1: Perilesional Oedema In Various Intracranial Tumors 

Sr. 

No. 
Types of Tumors 

No. 

of 

Cases 

Perilesional Oedema 

Significant Minimal None 

1. High Grade Glioma 9 9 - - 

2. 
Glioblastoma 

Multiforme 
13 13 - - 

3. 

Supratentorial 

Pilocytic 

Astrocytoma 

2 - 2 - 

4. 
Cerebellar 

Astrocytoma 
4 - 3 1 

5. Brain Stem Glioma 3 - 1 2 

6. Oligodendroglioma 2 - 2 - 

7. Ependymoma 3 - 1 2 

8. Medulloblastoma 3 - 2 1 

9. Acoustic Neuroma 2 - 1 1 

10. Meningioma 16 1 3 12 

11. Lymphoma 1 1 - - 

12. Metastases 15 10 5 - 

13. 

Ethmoidal 

malignancy 

extending to brain 

1 1 - - 

Perilesional oedema due to break down of blood brain 

barrier is important associated factor with intracranial 

tumor that significantly contribute to complications like 

mass effect, herniation etc. 53% cases were associated 

with perilesional oedema. High grade glioma, GBM and 

metastases shows the presence of perilesional oedema to 

cause mass effect in form of midline shift, herniation and 

compression of ipsilateral lateral ventricle. Other glioma, 

meningioma and medulloblastoma show minimal 

perilesional oedema. 
 

Table 2: Brain Herniation Associated With Intracranial Tumors 

Sr. 

No. 
Type of Tumor 

No. 

of 

cases 

Subfalcine 

Herniation 

Descending 

Transtentorial 

Herniation 

1. Low Grade Glioma 7 2 - 

2. High Grade Glioma 9 6 2 

3. 
Glioblastoma 

Multiforme 
13 10 4 

4. 

Supratentorial 

Pilocytic 

Astrocytoma 

2 1 - 

5. Oligodendroglioma 2 2 - 

6. Meningioma 16 4 - 

7. Metastases 15 4 1 
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This study has mainly shown occurrence of subfalcine 

and descending transtentorial herniation. Out of 100 

cases, 29 cases shown subfalcine herniation while 7 cases 

shown descending transtentorial herniation. 76.9% cases 

of GBM and 66.6% cases of high grade glioma showed 

subfalcine herniation. Descending transtentorial 

herniation again was most common with GBM. 
 

Table 3: Obstructive Hydrocephalus Associated With Intracranial 

Tumors 

Sr. 

No. 
Type of Tumor 

No. 

of 

Cases 

Hydrocephalus Due to 

Compression of 

Ipsilateral 

lateral 

Ventricle 

Third 

Ventricle 

Fourth 

Ventricle 

1. Low Grade Glioma 7 2 - - 

2. High Grade Glioma 9 4 - - 

3. 
Glioblastoma 

Multiforme 
13 4 - - 

4. 
Cerebellar 

Astrocytoma 
4 - - 4 

5. Ependymoma 3 - - 3 

6. 
Choroid Plexus 

Tumor 
1 - 1 - 

7. 
Pineal Region 

Tumor 
2 - 2 - 

8. Medulloblastoma 3 - - 3 

9. Acoustic Neuroma 2 - - 1 

10. Meningioma 16 1 - 2 

11. Hemangioblastoma 1 - - 1 

12. Craniopharyngioma 4 - 3 - 

Obstructive hydrocephalus was seen mainly with 

posterior fossa tumors due to either compression or 

involvement of fourth ventricle, as in cerebellar 

astrocytoma, ependymoma, medulloblastoma and 

meningioma, acoustic neuroma. Pineal region tumor and 

craniopharyngioma obstructed CSF pathway due to 

compression of third ventricle. 

 

DISCUSSION 
Dynamic contrast-enhanced imaging techniques using 

MR imaging or CT have been used to obtain measures of 

tumor vascular physiology and hemodynamics. After the 

rapid administration of a contrast agent and the 

acquisition of serial images at short intervals (seconds), 

an analysis that uses a pharmacokinetic model of the time 

dependence of contrast can produce imaging biomarkers 

such as tumor blood volume, blood flow, vascular 

permeability, and size of extravascular extracellular 

space. Many of these parameters have been correlated 

with tumor grade, aggressiveness, and prognosis.
3,5,7,9

,
10,11 

Oedema associated with neoplasms is usually of 

vasogenic type because these lesions have structurally 

abnormal blood vessels (tumors neovascularity) that do 

not maintain effective blood brain barrier (Lee et. al. 

1999)
13
. Severity of oedema associated with various brain 

tumors varies widely, according to Haaga et. al. (2003)
12
. 

In general, it is disproportionately large with 

carcinomatous metastasis followed by in declining 

severity, other metastasis, glioblastoma multiforme and 

low-grade gliomas.Intracranial cavity is subdivided by 

inelastic dura into three major compartments within the 

rigid bony calvarium, that is brain tissue, CSF and 

vascular spaces with very little scope for further 

expansion. Persistent increased intracranial pressure 

result in brain herniation. Recognization of brain 

herniation on CT is important because it is frequently a 

more common cause of death than is the tumor itself (Lee 

et. al., 1999)
13
. And also the Obstructive hydrocephalus is 

complication if the primary or metastatictumor is in near 

to the ventricles of brain. In our study the complications 

observed were 53% cases were associated with 

perilesional oedema. High grade glioma, GBM and 

metastases shows the presence of perilesional oedema to 

cause mass effect in form of midline shift, herniation and 

compression of ipsilateral lateral ventricle. Out of 100 

cases, 29 cases shown subfalcine herniation while 7 cases 

shown descending transtentorial herniation. 76.9% cases 

of GBM and 66.6% cases of high grade glioma showed 

subfalcine herniation. Obstructive hydrocephalus was 

seen mainly with posterior fossa tumors due to either 

compression or involvement of fourth ventricle, as in 

cerebellar astrocytoma, ependymoma, medulloblastoma 

and meningioma, acoustic neuroma. Pineal region tumor 

and craniopharyngioma obstructed CSF pathway due to 

compression of third ventricle. 

 

CONCLUSION 
In our study High grade glioma, GBM and metastases 

shows the presence of perilesional oedema also high 

grade glioma showed herniation. Obstructive 

hydrocephalus was seen mainly with posterior fossa 

tumors due to either compression or involvement of 

fourth ventricle mainly in cerebellar astrocytoma, 

ependymoma, medulloblastoma and meningioma, 
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