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* Radiology Is the fastest advancing branch
of medical science.

 MRI takes the lead in this rapid march of
advancement.

* MR has emerged as strong modality,
which gives final answer in many
conditions of our body system.



Includes the use
of various techniques to image the
structure & function of the brain with
the help of MRI.



* Neuroimaging falls into two broad
categories:

» Structural imaging &

* Functional imaging



 MRI uses magnetic fields and
to produce high quality two- or
three-dimensional images of brain
structures without use of

or



* To be able to interpret MR images ,apart
from anatomical and pathological
knowledge , knowing basics of pulse
sequences and their specific uses Is

essential.
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MR Images of some tissues

Bright on T1WI, less bright on T2WI.
. Dark on all sequences.
on T1 and T2WI.

depends on degree of fat

replacement.






are usually DARK on both

T1 and T2WI, exceptions are there.

» Lesions having high content of

protenacious material, and

appear bright
onT1WI.






Basal ganglia
Signal changes in MRI



* Bright basal ganglia on T1WI seen In

— Mangenese deposition in parenteral nutrition,
— Some calcifications
— Hemorrhage

— Neurofibromatosis.



Bright basal ganglia on T2WI seen in

— |Ischemia

— Neurodegenerative disease (Wilsons disease,

Parkinson’s Disease)

— Toxin (CO poisoning)



« Dark basal ganglia on T2WI seen Iin ---

— Old age
— Multiple sclerosis

— Parkinson’s Disease, Hemosiderin deposition



T1WI - hyperintensity of basal nuclei in chronic hepatic encephalopathy



* Conventionally T1W images for

anatomy and T2WI for pathology.



MR spectroscopy

* Allow tissue to be interrogated for the

presence and concentration of various
metabolites.

* Various Peaks

— |lactate peak: alanine peak:

GABA peak:

citrate peak:
choline peak:



Lipid

Lactate

NAA

Glutamine/ GABA
Creatine

Choline

Myo - inisitol

Alanine

Properties

Products of brain destruction
Product of anaerobic glycolysis
Neuronal markers
Neurotransmitters

Energy metabolism

Cell membrane turnover marker
Glial cell marker

Present in meningiomas.




§24.8

MR romp &+ 20306
Ch 7128
e & 17
1200 crach + 10040
Glioma 2000l NAR/TH:0.242
NGR/ L 20, 554
Cr/NRR: NR
W 3400
b O
USRY : 3058
USRZ  : 3058
500,
400
:
200
q.
S gige el Qhiga Pheagn. fighiion dusf seh giiipi. fillel Nrllgiifi gligl syhafiue
.30 3.71 3.08 2.48 1.87 1.2% 0,640, 75 ppm

Cursor: | « I ROl 200.0 mé* (2 pix.) aito G




Cerebral abscess

F

Se: 13

ZysE -

RS
NeRRE

o
b

D T T I

=8

T Y N eV

Ry o PO wCely Y b T OB LY N WY DO U LAY mr Yy Sy SRR chey e (00 (BT
3.1 2.48 1.87 0,640, 7 ppn
ROI 07
« 1 ROI 156.3 w® (1 pix,) suto Ve




-

R ——— L —— y—— — T - - —
- &= &
Erlh o

50000 CreCh + 9300

Ch/Nai20,0762 '
NAR/CH:8, 00
A NAR/Cr 24,88
4000 /0,213 -
L ;6600 ‘
Ml : 56510
SN :7.50 )
3000{_ il
| -
2000 | 1 3
Cr | \
f i)
10004 IH | i =
Ch II ’ 'I\
f Bk
\ |

i ] P A
1 '\,.'('\ !-“'4, 7 || I’ \J
J o v
" L
) 4 | . | 3 | . 4
3.7 3.08 2.48 1.87 1.2 0,640, 5V
Rei

m:1.0



MRS helpful In



DW!I for acute infarct.

Fast flair for subarachnoid hge.

TOF MR angiography for vessel
status.

Infarcts at periphery with hemorrhage,
go for MRV... venous sinus
thrombosis.



« DWI and FLAIR showing the acute stroke in the right parietal lobe and
anterior corpus callosum
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(A) noncontrast T1WI shows acute left temporal
hemorrhagic infarct and (B) filling defect in the
superior sagittal sinus (arrow) on gadolinium-
enhanced T1 sequence. (C) Magnetic resonance
venography shows left-sided sigmoid and transverse
sinus thrombosis.






The right
transverse sinus
and jugular vein
have no signal
due to
thrombosis in
MRV















Tumour Iimaging

* MRI best modality
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* MR perfusion and MRS helpful for
differentiating neoplastic vs

non-neoplastic lesion and tumor

grading.



 Contrast enhanced MRI is essential.
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Epilepsy

* Routine imaging the area of focus In
epilepsy is temporal lobe and
hippocampus.

* FLAIR shows epileptogenic foci in cortex
and signal abnormalities in mesial
temporal sclerosis.



Hippocampus imaging

 Medium T1 inversion recovery shows
cortical dyspasia and migrational

abnormalities.












CP angle lesion
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Demyelinating lesions

« T2WI are mainstay for demyelinating
lesions .

* Enhancing demyelinating lesions are
usually active.






Axial magnetic resonance imaging (MRI) of
a 30 year old man with relapsing remitting
multiple sclerosis (MS) showing multiple
periventricular lesions: (A) T2 weighted
iImage; (B) proton density (PD) weighted
iImage; (C) fluid attenuated inversion
recovery (FLAIR) image; (D) T1 weighted
Image following administration of gadolinium
(Gd) demonstrating enhancing lesions.






« Acute disseminated encephalomyelitis




* Gradient hemo and T1WI are important in

showing acute bleed.

 MRI useful in diffuse axonal injury.















Spine imaging

 STIR done In vertebral focal lesions,

trauma and marrow lesions.
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L4/5 disc prolapse










TAKE HOME MESSAGE

 MRI is an essential tool in Neuroimaging.

Nephrogenic systemic fibrosis (NSF)



* The more the clinical history/ findings
provided — the more standard & helpful
will be the reporting.






