Basic Interpretation of MRl and CT
Scan in Brain Tumor Cases
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Advantage of CT Scan

CT is much faster than MRI, making it the study of choice in cases of

trauma and other acute neurological emergencies

CT can be obtained at considerably less cost than MRI, and is sufficient

to exclude many neurological disorders

CT is less sensitive to patient motion during the examination. because

the imaging can be performed much more rapidly

CT may be easier to perform in claustrophobic or very heavy patients
CT provides detailed evaluation of cortical bone

CT allows accurate detection of calcification and metal foreign bodies

CT can be performed atno risk to the patient with implantable
medical devices, such as cardiac pacemakers, ferromagnetic vascular

clips, and nerve stimulators




Advantage of MRI

MRI does not use ionizing radiation, and is thus preferred over
CT in children and patients requiring multiple imaging

examinations

MRI has a much greater range of available soft tissue contrast,
depicts anatomy in greater detail, and is more sensitive and

specific for abnormalities within the brain itself

MRI scanning can be performed in any imaging plane without

having to physically move the patient

MRI contrast agents have a considerably smaller risk of causing

potentially lethal allergic reaction

MRI allows the evaluation of structures that may be obscured by

artifacts from bone in CT images




Basic Analysis of Brain Tumor

1. Age 5. CT and MR characteristic:

2. Lacation: * C(alsification, fat, cystic

® Intra vs extraaxial e T1,T2, FLAIR, GRE,
DWI

6. Contrast enhancement

e Midline crossing
3. Perifocal edema

4. Solitary/ multiple
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Common Intra-Axial Tumors in Pediatric

Supratentorial: Infratentorial:

Astrocytoma Juvenile Pilocytic Astro

Pleomorphic xanthoastro (PXA)  pNET (Medulloblastoma)
PNET
DNET

Ganglioglioma

Ependymoma
Brainstem Astrocytoma
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Common Intra-Axial Tumors in Adult

Supratentorial: Infratentorial:

Metastases ++ Metastases ++++

Gliomas (25%) Hemangioblastoma
Fibrillary Astrocytoma
Anaplastic Astrocytoma
Glioblastoma Multiformi
Oligodendroglioma
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L ocalization

Extra axial:

e Tumor lacates outside the

brain parenchyma, such as
skull, CSF cisterns and

ventricles
Intra axial:

e Tumor locates within brain

parenchyma




Sign of Extra axial Location

e CSF cleft

® Displaced subarachnoid vessels, vessels

interposed between brain and lesion
e Cortical gray between mass and white matter
Displace and expand subarachnoid space

Broad dural base

ISony reaction










Characterization

e Border: ° Surrounding structures

® Well of ill define ® Extension

® [ocalized or infiltrative ® Bone and dural change
¢ Tumor tissue: ® Mass effect

® Calcification ® Degree of perilesional

e Fat tissue brain edema

® Hemorrhage

® Cystic

® Necrosis

® Cellularity

® Enhancement pattern




Calcification

Intra axial tumors:

® Oligodendrogliomas
(90%)

® Ependymoma (50%)

* Ganglioglioma (40%)

® Choroid plexus papiloma
(25%)

® Astrocytomas (20%)

Extra axial tumors:

® Craniopharyngiomas
(90%)

® Meningiomas (25%)

® Chordomas

® Chondrosarcomas







Case: M, 40 yo post traffic accident
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Imaging findings
¢ [ntra axial lesion

* Hyperintense signal lesion at corpus callosum inT1 & T2

* Hypointense signal lesion at corpus callosum in T 1FatSat

* Hyperintense signal lesion at interhemisphere subdural space

inT1 &T2, hyperintense inT1FatSat

Dx:
Lipoma at corpus callosum

[ate subacute interhemisphere subdural hemorrhage




Contrast Enhancement

Blood brain barrier

1. The brain has a unique triple layered blood-brain barrier (BBB) with

tight endothelial junctions in order to maintain a consistent internal
milieu.
. Contrast will not leak into the brain unless this barrier is damaged.
. Enhancement is seen when a CNS tumor destroys the BBB.
. Extra-axial tumors such as meningiomas and schwannomas are not

derived from brain cells and do not have a blood-brain barrier, so they
will enhance

5. There is also no blood-brain barrier in the pituitary, pineal and choroid
plexus regions.

6. Some non-tumoral lesions enhance because they can also break down
the BBB and may simulate a brain tumor, include infections,

demyelinating diseases (MS) and infarctions.




Case: 35 yo, F with headache
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Answer

Extra axial tumor
Displacement of vessels

][—Iypervascular

][—Iomogenous contrast enhancement

Dx: Sphenoid wing meningioma




Case: 30 yo, M with headache




T1FSE + Contrast




True/ False

Extra axial tumor

Intra axial tumor

Strong homo genous

contrast enhancement

Heterogenous contrast

enhancement

Not a tumor




True/ False

Extra axial tumor

Intra axial tumor

Strong homo genous

contrast enhancement

Heterogenous contrast

enhancement

Not a tumor




DSC MR Perfusion

Foy cm

oB: August 08 1961

Avg,
277.79
2 483,28 100




T1FSE + C

MR Spectroscopy

332.8
IFOV “4.0 cm

JoB: August 08 13961

Se: 13
Ims 15+C

R 74, 3mm
A 126, 4mm
S 32.8mm
no value

TR: 440,0
TE: 13,0
NEX: 2.0




Answer

Intraaxial tumor

Heterogenous contrast enhancement

Increase of rCBV and increase of
choline/ creatine and choline/NAA ratio,

consistent of malignant primary brain

tumor

Dx: High grade astrocytoma




Case: 40 yo M with visual disturbance







TA1FSE + Contrast







True / False

Extra axial lesion
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Abnormal flow void
Normal flow blood
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True / False

Extra axial lesion

Intra axial lesion

Abnormal flow void
Normal flow blood

vessels

Contrast
enhancement

No Contrast
enhancement




Imaging findings
1. Extra axial lesion

3. Abnormal flow void

5. Contrast enhancement ()

Dx: Giant aneurysm




M, 30 yo with gigantism and frontal
bossing







CT Scan
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Dx: Macroadenoma hypophysa




F, 20 yo with hyperprolactinemia
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Dx: Microadenoma hypophysa




Take Home Point

Generally MRI is better than CT scan for

intraaxial brain tumor imaging

CT Scan good for evaluate bony changes

Three simple steps for brain tumor :
® Detection
® | ocalization: Intra axial/ extra axial

® Characterization
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