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MRI of the brain
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This is the best and most versatile imaging modality for the brain, constrained only by availability, patient acceptability, and the logistics

and safety of patient handling in emergency situations. New protocols and higher field strength magnets have raised the sensitivity of MRI
In epilepsy imaging, acute stroke, aneurysm detection and follow-up posttreatment of neoplastic and vascular disorders. It is the only
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MRI does not use ionizing radiation, and is thus preferred over CT in children and patients requiring multiple

imaging examinations.@ usaall ahiall il Jo Jady AL g Al gal) cleladl) uablBall (i il gaail) addiey ¥
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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.@  dswwi¥) (b G 88 8] Glad do padalinal) (i Il ) geail) (6 giay
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MRI scanning can be performed in any |mag|ng plane without having to physically move the patient.d ¢l s galll (sl o) o) (S
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MRI contrast agents have a considerably smaller risk of causing potentially lethal allergic reaction.@ ¢ b sl A& cplidl) Jal g
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MRI allows the evaluation of structures that may be obscured by artifacts from bone in CT images@  (wdalinall (i b s geall) pramy
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» Multiple Sclerosis (MS)

» Primary Tumor Assessment and / or Metastatic disease.

» AIDS (toxoplasmosis)

» Infarction [ Cerebral VVascular Accident (CVA) vs. transient Ischaemic Attack (TIA) ]
» Hemorrhage

» Hearing Loss

» Visual Disturbances

» Infection trauma

» Unexplained Neurological Symptoms or deficit

» Mapping of brain function




» Head Coills:

— Surface coils for brain imaging usually consist of two types:

v Single-channel transmit/receive coils
v High-channel phased array coils.

» Immobilization pads and straps
» Ear plugs
» High performance gradients for EPI (Eco planer Imaging), diffusion and perfusion imaging.
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» Before preparation, complete history should be checked. If indication is unclear, the referring

physician should be contacted. e cusy guam cas oy e 5 cis )i Jas) o oo Gai cay it 43

» All metallic objects should be removed from pts body to ensure that artifacts are not created
dUring SCANNING. g sui & 2 gl L pse laal B puss coa Aisnall plasad) gpas 2] cing

» Disposable ear plugs should be provided to the patient to devoid the patients from repeated
NOISES CUIING SCANNING. e 51 a1 sLiapeall A 5 it s el e Gl (5503 03 S i cins

» The patient should be instructed to avoid coughing, wriggling or producing other large
motion during or in between the SCaNS. s i casi cite st 5158 i £ 5 gt ) Jland s ) ol 8

» Ensure the IV line prior to the precontrast acquistion preferably with 20 or 22 gauge 1V
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» Pts who present with claustrophobic features may require sedation with diazepam/

alprazolam/ MIidazolam. .vsss/svs5mi/ st pasiut s ) G S oe cisil i ga o s Gl g ol gliny 5



> Gadolinium-based contrast enhancement is useful in brain imaging..£leall s gai & 1 3da o gaid galad) o adldl) (plal) Cuwat g
> Physicians often believe that administration of contrast is indicated for all lesions. (~<as: ¢ulill Bala slas) o GLal) (o S 8 elial) sy
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> Three conditions must be met in order for contrast enhancement to 0ccur; —:¢ubil) G Ciaay Sla g & DG 8) 6 caay

1. An adequate blood supply to the lesion must exist .
2. Blood-brain barrier breakdown must be present .
3. Sufficient extracellular space must be available for the contrast agent to localize after it has leaked of the

vasculature .
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» In cases in which lesions do not enhance, the lack of enhancement in and of itself provides useful clinical
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» IV Gadolinium: 0.1-0.2 mmol/kg body weight — given as a bolus at the rate of 1 ml/sec or — as a slow

infusion at the rate of 1 ml/6 seciids de a8 — of 4G /Ja 1 Joray daliS o — vl 039 (0 p2S/d 90 (e 0.2-0.1 1280 Bk o8 p gl galal
A6/ de ] duapa,




» Supine with head placed within the coil.

» Arms beside the trunk.

> Interpupillary line parallel to the couch and the head should
be straight.

» Longitudinal alignment line in the midline.

» Horizontal alignment line through the nasion.

» Straps and foam pads for immobilization.
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Routine Brain Protocol

Seqguences:

» Scout : 3 plane localiser
» T2 FSE in axial plane
» T2 FLAIR in axial plane

» T1 SE in sagittal and coronal plane

» DW EPI based in axial plane

» Post contrast T1 SE in the axial and coronal plane.




Plot on sagittal plane,

Parallel to line through anterior and posterior commissure ,
From the foramen magnum to vertex .

FOV: 220-240 mm

Slice thickness : 5-6 mm

Slice gap : 20% of the slice thickness ( 1-1.2 mm)

vV V VYV VYV V V V

Saturation slab : parallel to slices , inferior to most caudal slice 10 mm and thickness
50-80 mm
» Matrix: 512 x 512

ORIl | N




Axial sequence

I N B

T1 364 15 Dark Bright  Bright Dark Bright Bright

T2 4500 100 Bright  Dark Dark Bright Bright Dark




TR : 10717 ms
TE : 100 ms

TI : 2000 ms

V V V VY

Pathology appears hyperintense due to the optimization of T required to null the signal of
water..stall 3 LA s B glhal) Cppatl) Guany BAAN) Bad pal jaY) ale gy
Why FLAIR

CSF appears low intensity on FLAIR which has two advantages:: /i s L il g duaiiie 48058 ek

First, periventricular lesions are better differentiated from CSF

vV V VY V

Second , infectious exudates may replace CSF in the sulci to appear

hyperintense on FLAIR images.
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SAGITTAL SEQUENCE:

» plot on coronal or axial localizer .
» Same slice thickness , gap and saturation slab .




SAGITTAL SEQUENCE:
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DIFFUSION WEIGHTED SEQUENCE:

® Images the random motion of water molecules as they diffuse through the extra-cellular space * A typical diffusion-weighted pulse sequence is constructed by the
addition of a pair of diffusion-sensitizing gradients, also known as motion-probing gradients, applied along the same directional axis before and after the 180°refocusing
pulse of a spin-echo sequence. 4ubuall cila Juill (1a g 9 48La) Bash o LI (49 ga (ot Jeadead $LES) Ay, g olA) 7 A pLGAN pe W jLac) s plall iy Jad 43 gdal) 4Sjal) j 9 o
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* Diffusion thus results in loss of signal due to incomplete rephasing of spins that change position between and 5 (30 ALl e 3 g08l) Bale ) Cas 5LEY) ()388 J) L) o Al o

during the applications of the 2 diffusion-sensitizing gradients.

« Mandatory for all pt. of stroke
« DWI in brain tumor : to detect, characterize and to access
chemotherapy response in tumors.

» Regions of high mobility “rapid diffusion” -~ dark
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