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Objectives

A Introduction on neuroimaging

A Stroke in CT scan

A Stroke in MRI of brain

A Subarachnoid Hemorrhage in CT brain
A Ring enhanced lesions in brain
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Neuroimaging

A Neuroimagingor brain imagingis the use of
various techniques to either directly or
iIndirectly image the structure, function /
pharmacologyf the nervoussystem

A Neuroimaging plays a pivotal role in the
diagnosis of central nervous system (CNS)
disorders

A Main modalities of neuroimagingtechniques
are CTscanand MRL



Classification of Neuroimaging

It falls into two broad categories
A. Structuralimaging

t dealswith the structurallesionof intracranial
disease (e.g. stroke, tumor, infection,
demyelinatingdiseasestc.) andinjury.

B. Functionalimaging:
It Is usedto diagnosemetabolicdiseasesand as

we
Alz

| as degenerativediseasesof brain ( e.g.
neimer'sdisease)and also for neurological

and

cognitivepsychologyesearch



Indications of Neuroimaging =

L

. To Investigate a patient who has or may have
a neurological disorders such as stroke,
headache, syncopeseizuredisorderetc.

. For stereotactic surgery or radiosurgery for

treatment of intracranial tumors, arteriovenous
malformations and other surglcally treatable
conditions

. Todiagnosemetabolicdiseasesand degenerative

diseases (such as Alzheimer's disease,
Par ki dissasa®tc.sandalso
For neurological and cognitive

psychologyesearch
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Techniques of Neuroimaging

Computed tomography (CT) or Computed Axial
TomographyScanCATScan)

Magneticresonancamaging(MRI)
Functionalmagneticresonancamaging{MRI)
MagnetoencephalograpfyMEG)
Positronemissiontomography(PET)

Singlephoton emissioncomputedtomography(SPECT)
Computedtomographyangiography(CTA)
Magneticresonancengiography(MRA)
Magneticresonancevenography(MRV)

10 MRNeurography MRImagingof PeripheralNerves(PNI)
11. CerebraDigitalSubstractiorangiographyDSA)



e ) -
‘4‘ N,
7. NV
‘ |
LAWN /]|
¥\ A

&

Approachto Review a C$can :AABBCS ==
(Mnemonic)

A A-Asymmetry

A A- Airfilled structures
(artifacts/sinuses, mastoid
air cells)

A B-Blood (subarachnoid,
Intracerebral subdural,
epiduralhnematoma)

A B- Brain tissue (infarction,
edema,massesbrain shift

A (@4 CSF spaces (SU|Ci, A: Left parietoocipital pneumocephalus post-op
ventricles, cisterns, B:LletlemporalCH
hyd roce p halu satro p hy) C: Left sinus air fluid level with associated sinus fracture

A S-Skull and scalp
(fractures,Skullmetastases)




Senericl

A A 62-yearold man presentedwith suddenonset of
left-sidedweaknesswith slurringof speech

A He is Hypertensivefor 10 years and diabetic for 8
years On examination, his blood pressure was
190/ 120 mmHg Hisright sidedplanter wasextensor
Within half an hour of onsetof symptomsCTscanof
brainwasdone.

A Study the CT image and answer the following
guestions



Seneriel
Questions

a. What does the CT scan show? |
What is the diagnosis?

What is the basic mechanism
of development of this sign?

Answers

a. HyperdenseMCAsignon Right
b.Hyperacutelschemicstroke
c.Thrombosisof the proximal part
of M1 MCAsegment

NCCT scan of brain



Scenarie?

A 65 years male visited to the emergencydepartment with
history of suddenonsetof left sidedweaknessA CTscanof brain
andwasdoneimmediately



Ouestions Scenarie2

1. What does the CT scan show?
2. What is the diagnosis

Answers

1. Cortical hypodensity /
hypoattenuatedarea /loss of gray
white matter differentiation

2. Hyperacute Ischaemic stroke




Acute Ischaemic stroke in CT sca



Role of CT In acute ischemic stroke

Todiagnosestrokein CTscanof Brain
A Theoverallsensitivity64%and
A Thespecificityis 85%



Role of CT In acute ischemic stroke=*

A. To Rule out bleed: Non contrast CT is sufficient to
rule out most important infarct mimic that is bleed
which is an absolute contraindication for
thrombolytic therapy.

B. Can detecearly stage acute ischemiaby depicting
features such as the
1) Hyper dense vessel sign,
2) Insular ribbon sign and
3) Reduced parenchymal attenuation with
effacement of cortical sulci.
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Time course of iIschemic stroke on NE@:&

N,
3 :“IN“ >
. C Miford W

Hyperacute (<6 hours).

Showsthe early CTsign (<6h)

of ischemic stroke with
hyperdensity  of MCA
representing  an acute
emboluslodgedinto left MCA
known as & K & LIS NIRGAY
aAdye




Hyperacute (<6 hours)

Showsthe early CT sign (<6h) of
Ischemicstrokewith a f Dfageay-
white matter RA ¥ ¥ S NB A
basalganglia




Hyperacute (< 6 hours):

o

Diffuse cerebral swelling
with loss of cortical sulci
and compression of
ventricularsystem(right).




Hyperacute (<6 hours).

The hypodensity of
Insularcortex known as
OAYadbbdnNEA Y




Hyperacute (<6 hours)

1. No bleed.

2. Faint low attenuation involving right insular cortex and adjacent basal
ganglia 'insular ribbon'sign.

3. Effacement of right hemispheric cortical sulci



Acute: 12 hours7 days

Large areas of
hypodensity within the
left and (Left) middle
cerebral artery vascular
territories, due to
cytotoxicoedema



Subacute2 -4 weeks

Shows the a ¥2 33
S ¥ F Soodurs during
subacutephase LeftCT
Image IS obtained at
36hrs with bilateral
occipital hypodensities
Rightimageis taken at
18 days showing the
Isodenseappearanceof
previousinfarct.



Chronic:x ¢ ¢ Sn¥oitles

Shows the
encephalomalacic
changes in right
fronto-parietal
region




Alberta stroke program early CT score %@‘
(ASPECTYS)




CGCaudaate.lCnternal capsule,tLentiform nucleus,-insular cortex



A Segmental assessment of tMeCA vascular territorys made and 1 point
is deducted from thenitial score of 10for every region involved:
Caudate
Putamen
Internal capsule
Insular cortex

M1: "anterior MCA cortex," corresponding to frontal operculum
M2: "MCA cortex lateral to insular ribbon" corresponding to

anterior temporal lobe
M3: "posterior MCA cortex" corresponding to posterior

temporal lobe
M4: "anterior MCA territory immediately superior to M1"
M5: "lateral MCA territory immediately superior to M2"
M6: "posterior MCA territory immediately superior to M3



Alberta stroke program early CT score (ASPECTS

Posterior circulation Alberta stroke program early CT score {(ASPECTS)

Thalami level Midbrain level Pons level

T-Thalamus, OlOccipital lobe, Many part of Midbrain, Pany part of Pons,
G Cerebellar hemisphere



Posterior circulation- Alberta stroke
program early CT score (8« SPECTS

A Variations of the ASPECT scoring system have been
described for use in the posterior circulation and
referred to as pASPECTS

I Thalami(1 Point Each)

I Occipital Lobegl Point Each)

I Midbrain(2 Points)

I Pons(2 Points)

I Cerebellar Hemisphergd Point Each)



Clinical use of ASPECTS Sutel

A It hasbeenusedto prognosticatefor examplethe
scoreis a strongpredictorof functionaloutcome

I An ASPECTScore less than or equal to 7 predicts a

worse functional outcome at 3 months as well as
symptomatichaemorrhage

A It hasalsobeenusedto directtherapies

I ASPECTScore more than 8 treated with thrombolysis
with a goodclinicaloutcome

I Low ASPECTScore suggestingarge MCA treated with
Intra-arterial treatments Increases the risk of
haemorrhage



Age determination of infarction in CT

Recent / New Infarct

1.
2.
3.

Hypodense.
Larger.

Ventricles pressure
effect.

Sulcus obliterated in same
side.

Old infarct

More hypodense

Smallerdue to gliosis in
surrounding area.

. Ventricles no pressure

effect but may be enlarged.
Sulcus prominent.




Scenarie3

A A 35 year old female patient was admitted
with incomplete global aphasia and a
fluctuating slight hypesthesia of the right
hand Her baseline National Institutes of
Health Stroke Scalescore (NIHSSyas 4 and
arterial hypertensionwas the only vascular
riskfactor. MRIof brainwasdoneimmediately



Scenario-3

Questions

1. What does the CT
scan show?

2. What is the
diagnosis
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Answers:

1. MRI of brain shows in DWI
hyperintense lesion in

temporal region with
diffusion—Flair mismatched

2. Hyperacute ischaemic stroke



lllustrations of MRI brain in stroke



Introduction

A Magneticresonanceémaging(MRI)is increasingly
being used in the diagnosisand managementof
acute Ischemic stroke and Is sensitive and
relatively specificin detectingchangeghat occur
after suchstrokes



Imaging of stroke In MR

A More sensitive in early detection of acute
Ischaemic stroke .

A Can detect acute infaretithin 30 mints



Imaging of stroke In MRI

A Oncebleedisruledon CT

AMRI is to confirm an infarct with better
evaluation
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Commonly used MRI techniques &’

IN Ischaemic stroke

T1l-weighted imaging (T-WI)
T2weighted imaging (T-2VI)
Diffusionweighted imaging (DWI)
Perfusionweighted imaging (PWI)




overalldecreasedrate of water moleculardlffusmn
within the affectedtissue

A Areas of cytotoxic oedema (restricted motion of
water moleculesyppearbright on DWI

U Asearlyas30 minutes after onsetof ischemia
U Highsignalup to 5 days
U Mildly increasedsignall-4 wks




Roleof5 2 L X ®

A Mild hyperintenseDWIwith pseudonormalADC
from 1 -4wks.

A After severalwks DWI signal varies (T2 effect)
with increasedADC.

A DWIalone cannotbe usedand shouldalwaysbe
compareawith ADClo assesshe ageof infarct.



Changes of DWI with times

150 min

Figure:High rate of neuronal lossThe rate of neuronal loss in this individual is
nearly 50 times higher than the Saver estimate
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Accuracy of diagnosis ischaemic stroke In

CT/ conventional MRI:

A Sensitivity and specificity < 50%
DWI:

A Sensitivity 88100%

A Specificity 86100%

False-ve DWI:

A Lacunar infarcts of brain stem
A Small deep grey matter infarcts
False ve DWI:

A Abscess

A Cellular tumours like lymphoma



Role of Apparent Diffusion Coefficient mes.t

(ADC Map)

A Decreasedrom 30 minutes after onsetto 5
days

A Then increasesand reachesnormal in 1-4
weeks

AlLikely due to development of vasogenic
oedemawith cytotoxicoedema
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Role of FLAIR

A Sensitivityto pick an infarct is arbitrarily comparable
toCT

A If an infarct seenon diffusion and not seen FLAIR
called FLAIR/ Diffusion Mismatch indicate hyper
acute infarct - reversible ischemic changesand
salvageabléissueor tissueat risk

A If changesare marked on FLAIRindicate already
Infracted  and non salvageable tissue



Early hyper acute (2 to 4 hours)

A Within minutesof arterial occlusiondemonstrates
AlncreasedDWIsignal(hyperintense)and
AReducedADCvalues(hypointense)

A At this stage, the affected parenchymaappears
normalon other sequences

A.Prof Frank Gaillard et al.



Early hyper acute (2 to 4 hours)

DWI= Hyperintense
ADC-= Isointense
FLAIR= Isointense



Positive DWI, negative FLAIR (}

may identify strokes 4.5 hours

DWI

90 min 125 min 130 mih 282 min

Thomalla et al. Ann Neurol. 2009.



Perfusionweighted imaging (PWI)

A Perfusionweighted
iImaging (PWI) in which
hemodynamically
weighted MR sequences
are basedon passageof
MR contrast through
braintissue.




PWEDWI mismatch

A Perfusionweighted image (PWI) can identify
iIschemic penumbral tissue, whereas DWldepicted
lesionsrepresentthe ischemiccore.

A Therefore,areaswith PWIDWImismatch(i.e., when
the perfusion lesion is larger than the diffusion
lesion) have been considered representative
salvageabléissuethat require activetreatment
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DWI lesion

schemic core

Bl Panombra

PWI-DWI mismatch
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A Generally, after 6 hours, hyper intense T2
signal will be detected, Iinitially more easily
seen on FLAIRthan conventional Fast Spin
EchoT2.

A This change continues to increase over the
nextdayor secondday.

ATl hypo intensity is only seen after 16
hoursandpersists

A.Prof Frank Gaillard et al.



DWI= Hyperintense
ADC=Hypointense
FLAIR= Hyperintense
T2= Isointense

Lat e

hyper




I Odz(i S

A During the first weekthe infarcted parenchyma continues to
demonstrate

I high DWI signal and low ADC signal, although by the end
the first week ADC values have started to increase.

A As early as 3 days demonstrate

I T1 signal remains low, although some cortical intrinsic higl
T1 signal may be seen after infarction.

A During the first 4 days

I The infarct remains hyper intense on T2 and FLAIR, with -
signal progressively increasidgring the first 4 days.

A After day 5the cortex usually demonstrates contrast
enhancementon T1 C+ 1.

A.Prof Frank Gaillard et al.



DWI

DWI= Hyperintense
FLAIR= Hyperintense
T2= Hyperintense
T1= Hypointense

T2

Acute Ischaemic strokg <

FLAIR

/7days)



DWI= Hyperintense
FLAIR= Hyperintense
T2= Hyperintense
T1= Hypointense

Francois Moreau.
DOI: (10.1161/STROKEAHA.111.647859
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A ADCdemonstrategpseudonormalisatiortypically
occurring between 8-14 days As ADC values
continue to rise, infarcted tissue progressively
getsbrighterthan normalparenchyma

AIn contrast, DWI remains elevated due to
persistent high T2/FLAIR signal (T2 shine
through).

A T2 foggingis also encounteredtypically between
1 and 5 weeks,mostcommonlyaroundweek?2.

A.Prof Frank Gaillard et al.
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A T1 weightedsequencegontinueto showhypointensity
with cortical intrinsic high T1 signal due to cortical
laminar necrosisor pseudolaminamecrosis

A Cortical enhancementis usually present throughout
the subacuteperiod.

A In casesof true restricted diffusion, the region of
IncreasedDWI signal will demonstrate low signal on
ADC

A In contrast,in casesof T2 shinethrough, the ADCwill
be normalor highsignal

A.Prof Frank Gaillard et al.
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A T1 signal remains low with intrinsic high T1 in the
cortex If cortical necrosis Is present.

A T2 signal is high. Cortical contrast enhancement
usually persists for 2 to 4 months.

A Importantly if parenchymal enhancement persists
for more than 12 week the presence of an
underlying lesion should be considered.

A ADC values are high, resulting in high signal.

A DWI signal is variable, but as time goes on signa
progressively decreases.

A.Prof Frank Gaillard et al.
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DWI= Hypointense
FLAIR= Hyperintense
T1= Hypointense
T2= Hyperintense

Laura M. Allen et. al




Chronic: DWIHypointensity ,
ADC hyperintensity



A New / acute infraction :
A 0Old / chronic infraction :

DWI
Hyperintensity
Hypointensity

ADC
Hypointensity
Hyperintensity



New/ Acute infraction:
DW!I- Hypointensity
ADC- Hyperintensity

Old/ Chronicinfraction:
DWI- Hypointensity
ADC- Hyperintensity
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and ADC in time to evaluate of Ischaemic stroke




Temporal changeson time Iin ischemia on
FLAIRand DWIland ADCmap

diffusion




Acute iIschaemic stroke and D!
sequential changes with time

=7days 10-14days 1 mnth
5




MRI Evaluation of Intracranial Hemorrhage
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Goals of MRI in the Evaluation of ICH®;

\\\\\\

A Torecognizethe presenceof blood

A To localize and differentiate hemorrhages(intra-axial
versusextra-axia):

I If intra-axial, to locate the specific neuroanatomical
localization(stroke)

i If extra-axial, to differentiate subarachnoichemorrhage
(SAH), subdural hematoma (SDH), and epidural
hematoma(EDH)

Todeterminethe ageof the hemorrhage
Toidentify the etiology

To aid iIn managingthe bleed and in ascertainingthe
patient'sprognosis

To oo o




Gradientecho (GRE)

A GREis T2* - based sequence which is extremely
sensitiveto local magnetic field inhomogeneityand is
especiallyuseful for detection of microhemorrhages
which maybe undetectableby other sequences

A Microbleedsare usuallydefined as cerebral bleedsless
than 5-10mm in size



Table: MRI Evaluation of Intracranial Hemorrhage

m Time T1 T2 FLAIR T2 GRE DWI

Hyper <24hours Isointense  Hyperintense  Hyperintense Variable Hyperintense
acute

24 hr-<1week Isointense/  Hypointense  Hypointense Hypointense  Hypointense
Hypointense

Ear|y 1 wk- 2week Hyperintense Hypointense / Hypointense Hypointense / Hypointense
Isointense [ Isointense  Isointense

Subacute

Late >2wk-4 week Hyperintense Hyperintense Hyperintense Hyperintense  Hyperintense
Subacute

Chronic 4week Isointense/  Hyperintense/ Variable Isointense/ Variable
Hypointense Isointense hyperintense

Jitendral Ashtekaret al.
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Mnemonicto help recall the signal changes at stages hemorrﬁage

‘It Be IdDy BiDy BaBy Doo Doo"

Stages TIW T2W
Hyperacute (<24hrs) |sointense Bright
Acute (>24hrs-<1wk) Isointense Dark

Early subacute (>1wk-2 wk) Bright Dark
Late subacute(>2 wk-<4wk Bright Bright

Chronic >4 wks Dark Dark

I=Isointense B=Bright D=Dark




N Time T1 T2 FLAIR T2 GRE DWI
W EEENEN <24hours Isointense Hyperintense  Hyperintense Variable Hyperintense

Jitendral Ashtekaret al.



Hyperacute hematoma <24 hour

N Time T1 T2 FLAIR T2 GRE DWI
W\ EEENEN <24hours Isointense Hyperintense Hyperintense Variable Hyperintense

Jitendral Ashtekaret al.



Acute hematomal24 hr < 1week

m Time T T2 FLAIR T2 GRE DWI

24 hr- <1week Isointense ~ Hypointense Hypointense Hypointense Hypointense
/hypointense

Jitendral Ashtekaret al.



Acute hematomal24 hr < 1week

m Time T T2 FLAIR T2 GRE DWI

m 24 hr- <1week Isointense  Hypointense Hypointense Hypointense  Hypointense

Jitendral Ashtekaret al.
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m Time T T2 FLAIR T2 GRE DWI

Early 1 wk- 2week Hyperintense Hypointense / Hypointense Hypointense /  Hypointense
Subacute |sointense / Isointense  Isointense

Jitendral Ashtekaret al.



m Time T T2 FLAIR T2 GRE DWI

Early 1 wk- 2week Hyperintense Hypointense / Hypointense Hypointense /  Hypointense
Subacute Isointense [ Isointense  Isointense

Jitendral Ashtekaret al.




m Time T T2 FLAIR T2 GRE DWI

Late >2wk-4 week Hyperintense Hyperintense Hyperintense Hyperintense  Hyperintense
Subacute

Jitendral Ashtekaret al.



Chronic hematoma4week

T1 T2 FLAIR T2 GRE DWI

Isointense/  Hyperintense/ Variable Isointense/ Variable
Hypointense Isointense hyperintense




MRI findings of different stages of haemorrha{@g
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Early Late
Subacute Subacute

T2 Wi

T2* GRE




Scenerie4d

A A 60-yearold man of no fixed abodewas found
‘¢ ol | onthesseedtbyapasserby

A An ambulancewas called and he was taken to
the emergencydepartment

A OnexaminationhisGCSvas9 (M3, V2, &4).



Sceneric4

Questions

a. What are the findings of nen
contrast CT scan of head

b. What is the most likely
diagnosis?

c. Which arterial lesion is it?

Answers

a. Findings are:
)Hyperdensity in the basal cisterns
and more in the right sylvian fissure
i)Visualization of inferior horn _
iii) Moderate brain swelling. Figure: Non

b. SAH with hydrocephalus contrast CT scan of

c.Right Middle cerebral artery head (axial section)




Scenariob

A This45-yearold male presentedto the emergency
department after an sudden severe headache
followed by loss of consciousnessand fall with
headstrike.

A He underwent CT A non-contrast axial reformat is
shown



Scenariob

Questions

A What is the most likely
diagnosis?
A What may be the cause

Answers

A SAH
A Rupture left Middle
cerebral artery anaeurysm

Non-contrast CT Scan of brain
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Subarachnoid haemorrhage (SAH) ==~

e Locationof aneurysmrupture
1. Approximately85% of Saccularaneurysmsoccur in the
anterior circulation
2. Themostcommonsitesof rupture are asfollows:
a) Posteriorcommunicating PComjunction (40%).
b) Anterior communicating (ACom) artery/anterior
cerebralartery (34%).
c) Middlecerebralartery (MCA)(20%).
d) \ertebrobasilarandother arteries(5%).



Anterior
communicating
artery

Anterior
cerebral
artery

Location of

Middle
aneurysm rupture

cerebral artery

Internal
carotid
artery

34%

Postenor
, communicating
cerebral
artery
Basilar artery

Figure:Schematic presentation of the most common sites
of aneurysmal rupture



Key steps in looking for SAH

A Compardeft andright

A Lookfor SAHin the sulci,rememberblood will settle
Into the sulcinot on the gyri.

A Look in the usual locations — sylvian U a a,dzN
iInterhemispheric U a a,dzbakal and prepontine
cisterns

A Look for associated features like hydrocephalus,
Infarction, giantaneurysmsand haematoma

A AboveALL-rememberthe clinicalhistoryis your best
clue!



Sites of ruptures of SAH

A Although anterior circulation rupture is
more prevalent,causing®0%of bleeds

A 20%of patientspresentingwith a SAHhave
multiple aneurysms




Prediction sites of aneurysmal ruptures on
CT Scan

A Thebleed patternson CTvary accordingto the
site of aneurysmalupture in SAH



MCA artery aneurysm

The typical appearance usually consists of a focal haematoma at the site o
MCA aneurysmal ruptureadjacent to thepsilateral basal ganglia and
sylvian fissurdout extending bilaterally into the basal cisterns.



MCA artery aneurysm




ACom

An ACOManeursymoften rupturessuperiorlyinto the frontal interhemispheric
fissure There is usually a a Tt |ayKS: LJ&dematoma located in the
contralateralmedialfrontal lobe.



PCom aneurysm

Typical PCOManeurysmalrupture - commonly signified by focal
haemorrhagearoundthe suprasellarcistern with bilateral extension
andanipsilateralmedialtemporal lobe haematoma




In a basilar aneurysm rupture, there is greater density Iin
the posterior fossa Intraventricular extension is
possible, seen in thenird ventricle



PICAAneurysmrupture givesrise to haemorrhagewhich is often limited
to the posterior fossaand upper cervical region. Thereis asymmetric
blood in the cerebellopontineangle cisterns In PICArupture there is
acutehaemorrhaganvolvingthe 4th ventricle



Cerebral DSA is the gold standard fo*-"
diagnosis of Aneurysm




Senerigb

A A 45yearold woman presented with chief
complaintsof chronic headachebut now she
complaints of early morning vomiting
followed by hemiparesis

A Shewas attended to a neurologistand A CT
scanof brain with contrastwasdone.

A Answerthe following guestions



Senerieb

Questions

1. Describe abnormalitiesin
this CTscan

2. Which of the following is
the mostlikely cause?

Answers

1. Abnormalitiesn this CTscan:
a) Hypodensédesionpresent in the left
frontal lobe
b) contrast enhancement with irregular
thickwall of the lesion
c) Markedsurroundingvasogeniedema
2. Glioblastoma



Senerieb

A This30 yearsold patient has presentedwith history
of fever,headacheandvomitingfor three days

A Hehashistory of chronicsinusitis
A A CTscanof brainwith contrasthasdone



Senerie6

Questions
1. Whatisthe diagnosis?

Answer.

CT scan Brain with contrast
shows enhanced lesions
probably Brainabscess

CT Scan of brain with contrast



Senerig’

A A 45-yearold female with no clear history of recent
Infection or a pastrecordof sinusitisor otitis media

A The patient was hospitalizeddue to symptoms of
headachendright imb weaknesdor 1 week

A A MRIof brainwith contrasr wasdone



Senerig’

Questions

Describeabnormalitiesin
this CTscan

Which of the following is
the mostlikely cause?

Answers

1. Abnormalitiesn this CTscan:

2.

a) circularspaceoccupyingesion
with T2WI and ITWL signal
shadowswas observedin the
left basalganglia

b) contrast enhancement with
irregularthick wall of the lesion

c) Marked surrounding vasogenic
edema

Brainabcesd Glioblastoma




Single ring enhanced lesion

Cerebrabbscess

Primary brain tumour ( usually glioma)
Single metastasis

Singletuberculoma

S\ e

A ** Ring enhancement is due toreakage of BBBue
to compression by rapidly growif®0OL in brain



Figure: Single Ring enhanced lesions of braf= metastasis, B
= abscess, C = radiation necrosis, D = GBM, E = demyelination, F =
contusion.



Multiple ring enhanced lesions

Tuberculoma
Secondaries
Multiple abscess
Multiple metastasis

S\ e

A Same D/D but sequence is changed:

A ** Tuberculoma and metastasis is usually multiple
whereas cerebral abscess is usually single.



Peripheral orring enhancing cerebral Iesioi

ncludes:

Cerebral abscess

Tuberculoma

Neurocysticercosis

Metastasis

Glioblastoma

Subacute infarcthaemorrhage/contusion
Demyelination(incomplete ring)
Tumefactivademyelinating lesioiiincomplete ring)
Radiation necrosis

10 Postoperative change

11. Lymphoma in an immunocompromised patient

©CONOURAWNE



Cerebral ring enhancing lesions

Mnemonic: MAGIC DR
AM - Metastasis
AA - Abscess
AG - Glioblastoma multiforme
Al - Infarct (subacute phase)
AC- Contusion
AD - Demyelinating diseas@g tumefactive MS)
AR- Radiation necrosis



Characteristics ofring enhancing lesions

A Enhancing wall characteristics

1.
2.
3.

Thickandnodularfavoursneoplasm
Thinandregularfavoursabscess

Incompletering often openedtoward the cortex favours
demyelination

Intermediateto low T2 signalcapsulefavoursabscess

Restricteddiffusion of enhancingwall favours GBM or
demyelination






Border of wall characteristics

Thinner borders, regular borders
- Diffusion restriction! (ask for DWI)

Bacterial Tuberculoma Neuro-
abscess cysticercosis

Glioblastoma Metastasis



Ring completeness

Incomplete Complete

Metastasis
Autoimmune
Glioblastoma
Infection/Infarct
Contusion

Demyelinating
disease

Subacute stroke



“Metastasis Abscess



Open ring enhancement

Open towards periphery Open towards ventricle
Demyelinization Abscess
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“open ring sign”
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Incomplete ring often opened toward the cortex
favorsdemyelinationwith oedema



Smooth ring pattern

- Abscess

- Low grade glioma

- Resorbing hematoma
- MS

- Toxoplasmosis

- Subacute infarction




Irregular ring pattern

- Necrotic tumor

- Metastases

- Resorbing hematoma
- GBM

- Lymphoma in immunocompromised




Nodular¢ solid enhancement

« Metastases
» Lymphoma
« Multiple Sclerosis

+ Septic emboli




Peripheral orring enhancing cerebral lesior

A Surrounding oedema:

1. Extensive oedema relative to lesion size favours
abscess

2. Increased perfusion favours neoplasm
(metastases or primary cerebral malignancy)



Peripheral orring enhancing cerebral lesior

A Central fluid content:
1. Restricted diffusion favours abscess

2. Absence of diffusion restriction favour a tumour
with a central necrotic component (classically a
metastases)



Peripheral orring enhancing cerebral lesior %

A Number of lesions:

1.

2.

Similar sized rounded lesions at greywhite
matter junctionfavoursmetastase®r abscesses

Irregular masswith adjacentsecondarylesions
embedded in the same region of 'oedema
favoursGBM

Small(<1-2cm) lesionswith thin walls especially
If other calcific foci are present
suggesnheurocysticercosis



Differentiation of Infection and Infractionis aided

by DWI and PWI in MR

Infection
Infarction

DWI
Restricted

Restricted

[sr sy ) ‘ Coteg

P\WI
ncreased

Decreased



Abscess Acute disseminated
encephalonyelitis



Single Ring enhancing cerebral lesion

GlioblastomgGBM)

Radiation necrosis
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Tuberculomas Multiple Sclerosis




Metastases Tuberculoma




Solitary
metastatic
tumors

A. precontrast axial Ttd. MRI (fig. B).Well defined enhancing tumor is seen
In postcontrast axial and sagittal Witd. MRI (figs. C, D) surrounded by edema.
Edema (E) is seen surrounding the tumor omid. image (fig. B), but better

appreciated on Tvtd. image (Fig. A) as edema appears bright on this sequenct
and, thus, readily visible.



Secondary tumorsin brain

Originate from malignant tumors located primarily in
other organs (BRCoLT)S

A Lung- Smalicell lung

A Skin- Malignant melanoma

A Kidney- Hypernephroma

A Breast- Breast carcinoma

A Colon— Colon carcinoma

A Thyroid— Papillary thyroid carcinoma

x These tumors cells reach the brain via the blood
stream

x 10% to 26% of patients who die from their cancer will
develop brain metastases.






Multiple metastases to the brain

TWI €sdshowsof numerous metastatic enhancing lesions are seen closely packed
together within both cerebellar hemispheres (yellow arrows), and a few lesions alsc
seen within both posteriofrontoparietallobes (red arrows in Fig. B).



MR spectroscopy (MRS)

AVIRSalonecanreachup to 82.5%accuracy
A100% sensitivity and 91.1% specificity on
predictingtumor type

Server AJosefserR,KulleB, et al. ActaRadiol 2010:51:316325.



Technique of MRS

. NAA is contained almost exclusively within
neuronsin adult brain and therefore providesan

Indication
damagepr

. Cholineare

. Myoinosito

of neuronal/axonal dysfunction,
0SS

orominentin membranes

Mmayactasan osmolyte
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Common MRS abnormalities in CNS diseases

w N

o1 kA

ReducedNAA In tumours, infarcts, multiple sclerosisplaques,
andavarietyof neurodegenerativalisorders

IncreasedNAAIn Canavan'slisease

IncreasedCho in some tumours and acute multiple sclerosis
plaques

ReducedChoin spinocerebelladegeneration

In all processeswhich destroy normal brain tissue, NAA is

absentin CN3nfection.

. Within bacterial abscesscavities, lactate, alanine, cytosolic

acidand acetateare elevated/present
Increasedactate in infarctions, sometumours, mitochondrial
diseaseand Huntingdon'sdisease



MR spectroscopy of Glioma

Figure:Shows a raised choline peak with a depressedddtylaspartatepeak.
Increased choline and cholirgéatineratio and decreased NAA levels.



MRS in Meningioma

| : Integral

Figure: Demonstrates elevated choline and low NAA levels and
low Cr / Cho ratio



MRS in Primary CNS Lymphomas

Figure : Showed a very high lipids peak (a). There was also elevated
Choline peak (b)



MRS In metastasis
Left medial frontal lobe brain metastasis fromrimary lung

40 35 3.0 2.5 20 15

Figure Showsfindingsof diseaseprogressionwith the presenceof a high Cho
peak, increasedCho/NAAand Cho/Crratios and lipid peak (indicative of
necrosis),and



Scenarie 8

A A 58yearold man was admitted to hospital
havingexperiencedainin the lower backand
left leg for 2 yearsand a suddenexacerbation
of the symptomsfor 5 daysbeforeadmission

A MRI of the lumbar spinehasdone and shown
below,




Scenario-8

Questions

1. What are the findings of
MRI?Bfindings)

2. Whatisthe diagnosis?

Answers

1 a)Sagittaland axial T2WI MRI
showing left paracentral
L5-S1 discherniation

b)The extruded (free-
floating) fragment
compressinghe nerve

2. Leftsided |5-S1 disc
herniation with extruded
fragment




Scenario-9

A A 45 yearold man developedneck pain radiating to
both shoulders

A Gaitwasstiff and awkward

A Examinatiorwasnotablefor increasedeflexesin the
armsandlegs,andbilateralBabinskresponses

A MRIof the cervical hasdone and shownbelow:



Scenario9

Questions:

1. What are the findings of MRI?(3findings

2. What is the diagnosis?

3. What is the most likely cause?

Answers

1. SagittalMRI scansof the cervicalspine
(Left) Tl-weighted (Right) T2-
weighted show a large disk herniation
between the C3 and 4 vertebral

bodies, deforming the spinal cord at
that level

AThecalndentationis noted

AVlyelopathicchanges' hyperintensity

Is noted at the level C3 and (4.

2. Cervicaldisc herniation at the level
C3and4

3.Trauma




Types of disc herniation according &%
Anatomic localization

B e,

P ,
{ ? ) Disc Degeneration

- —

Prolapse

ExXtrusion

Sequestration




Grading of disc herniation

Grade |

Disc has a uniform high signal
in the nucleus on T2.

Grade i

Central horizontal line of low signal intensity.

Grade il

High intensity in the central part of the nucleus
with lower intensity in the peripheral regions
of the nucleus.

Grade IV

Low signal intensity centrally and blurring
of the distinction between nucleus
and annulus.

Grade V

Homogeneous low signal with no distinction
between nucleus and annulus.




Disc herniation

Figure MRI (side view) shows a disc herniation between the C5 and C6
vertebrae and C6 and C7 indenting upon the thecal sac and ventral aspect
of the spinal cord.



Disc herniation

Figure Sagittal T2-weighted
magneticresonanceimaging
scan showed bulging C3—C4
disk herniation, with signsof
spinalstenosis,severespinal
cord compression (arrow)
and spinalcord edema The
C3—-(4 disk was almost
collapsed




Disc herniation

Figure Focal disc
displacement protrusion
T2-WI (a+b axial and
sagittal MRI of lumbar
spine scans demonstrate
focal left 12-L3
paracentral posterior
protrusion There is no
disruption of the fibres of
the overlying annulus
fibrosus or the posterior
longitudinalligament



Disc herniation

FigureT2-WI sagittal and axial MRI of lumbar spineat L4/5 level showing
the right paracentraldiscprotrusionat L4/5 levelcompressinghe L5 root.



Scenarie 10

A A 53-yearold housewife presented with history of
weaknessaand wastingof the right forearmand hand
sincel yeat

A Shealso complainedof significantalmost disabling
parasthesiaan all four limbs involving both hands
andfeet since6 months

A MRIof cervicalhasdone.



Scenariell

Questions

1. Whatarethe findingsof the MRI?
2. Whatisthe diagnosis?
Answers

1. T2 hyperintense, non enhancing
ovoid region is seen within the
spinalcord spanningfrom C2 to T1
level

2. Syringomyeliat C2-T1




SyringomyeliaDefinition

A Syringomyelia i#he development of a fluidilled
cyst (syrinx) within the spinal cord.



Causes of syringomyelia

A The majority of causes of syringomyelia &taiari
malformations.

A Other causes of syringomyelia include
I Tethered cord syndrome,
I Meningitis @rachnoiditig,
I Certain tumors of the spinal cord, and
I Trauma.



Figure Sgittal T2-weighted
MR Iimages demonstrate
significant multi-
compartmental syringomyelia
atthe Q- T1 the spinalcord.




Syringomyelia

Figure (A) Sagittal T2-
weighted MRI sequence
of a patient with
syringomyelia unrelated
to Chiari malformation
(B) Axial T2-weighted
MRI sequenceat the
level (C) Axial TWI
MRIsequencet (6 level



Syringomyelia

Figure: Sagittal T2veighted
MR images demonstrate a
significantsyrinxin the C46
cervical spinal cord.




Scenarie 12

A A 13-yearold boy with no significant past medical
nistory presentedto our outpatient clinicdueto back
painwith fever.

A He had been well until approximately 4 months
pefore admission,when he occasionallyhad high
fever

A His symptoms did not improve in spite of
acetaminophen administration A MRI has
done(Figure)




Scenarie 12

Questions:

1. What are the findings of the MRI
2. What is the diagnosis?
Answers:

1.a.MRI Sagittal TIWI (A) shows
destruction of L5S1 the
Intervertebral disc space and
endplates of the adjacent
vertebral bodies is marked,
vertebral body alignment is
normal.

b.MRI Sagittal T2WI (B) shodiskitis
and destruction of the endplates
of the adjacent vertebral bodies.

2. Tuberculous spondylitis




Scenarie 13

A 45yearold man presented with low back pain of 1.5
months duration, which increased in severity over the
last 15 days. The pain was radiating to the left lower
limb and was associated with tingling and numbness.

A The patient had a history of lograde fever, weight
loss, and malaise over the last 2 months. There was
history of cough with expectoration,.

A On examination, there was mild pallor and no other
significant findings. There was localized tenderness
over lumbosacral spine.

A MRI of lumbosacral spine was done.



Scenarie 13

Questions:

a. What are the findings of MRI of
lumbosacral spine?

b. Whatis the most likely
diagnosis?

Answers:

a. 1) Destruction and signal
alteration involving L5 and S1
bodies,

1) Altered signal intensity
iInvolving L5S1 disc, and

li) Thecal sac compression
Iv)Paravertebral and prevertebral
collection extending from L5 to
S3 level. Figure: MRI of lumbosacral spine-Wiighted

b. Lumbosacral spinal tuberculosis/ and T2weighted sagittal images of the patient
P o t disease
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Distinguishing features between tuberculou:«
and pyogenic spondylitis in MR

x T1+C: Rim enhancementof abscesson MRI can be

observedn both tuberculousand pyogenicspondylitis

o0 TB Spondylitis Thin and smooth enhancementof the
abscesswall and well-defined paraspinal abnormal
signal(3 vertebral level) with Involvement of the

posteriorelementand discsparedor mild destruction.

0 Pyogenidnfections Thickandirregularenhancementof
abscesavall and ill-defined paraspinalabnormal signal
(<2 vertebral level) and disc moderate or severe
destruction.
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Difference between Tuberculous and Pyoge =<
spondylitis

| sowmms PYOGENICSPONDILT

<

Spinal and paraspinal abscesses +++ +

Abscess wall Thin, smooth Thick, irregular
Post-contrast margins well defined ill defined

Abscess rim enhancement Intraosseous+/-disc Involves the disc
Number of vertebral bodies Multiple No more tan 2
Location Lower thoracic-upper lumbar Lumbar

Disc Spared or mild destruction Moderate to severe destruction
Vertebral bone Severely involved Less severe

Reactive sclerosis -[+ ++



Figure: Sagittal T1+C MR image
shows smooth enhancement of
intraosseousabscess (asterisk).

Figure SagittalTI+CMR imagein pyogenic
abscessshows irregular enhancement of
abscesgasterisk)presentsin L4-5 diskspace
extending to L5 vertebral body.



Infectious spondylitis

Figure (a) Sagittal T2-weighted
MR image shows signal intensity
abnormalitiesin the L4 vertebral
body (arrow) and the L3-4 disk
(arrowhead) (b) Sagittal T2-
weighted MR image acquired 3
months after the initial study
demonstrates extension of the
disease to the suprajacent L3
vertebral body (arrow) The
typical pattern of infectious
spondylitiscannow be seen




Tuberculous spondylitis

Figure T1 showsheterogeneously
hypointensesignal(arrows)in T8-
T9 vertebral bodieswith epidural
massand subligamentousspread
(arrowheads) from T7 to T10.
My radiological diagnosis is
Tuberculouspondylitis




Scenariel4

A 24yr old femaleuniversitystudent with no significant
personal past or family history presented with
backachefor past 3 months which was aggravated
duringexertionrelievedwith analgesics

A Since Imonth she had shooting type of sensation
across the back of thigh while bending forwards
.Thesecomplaintswere continuingtill two weekback
when she had felt weaknessof left lower limb
Includingproximaland distal musclesassociatedwith

urinaryincontinenceand paraesthesia

A But she was able to appreciate all the normal
sensationsShealsofelt band like sensationover the

levelof umbilicus




Scenariel4

Questions:
1. What are the findings of the MR
2. What is the diagnosis?
Answers:

1. Cervical spine magnetic resonan
imaging (MRI). (AB2) Sagittal
cervical spine MRI slices
demonstrate demyelinating
lesions in the cervical spinal cor
<2 segments). (Al, B1) T2WL1. (
B2)TIWI+Gd

2. Primary progressive Multiple

sclerosis



Myelopathy according to spinal segment a@*
iInvolvement

A. Short segment involvement ( <2 segments)
. Common in:
» MS
. Degenerative
. Uncommon in:
» Transverse myelitispartial form
B. Long segment involvement( >2 segments)
. Common in:
» Transverse myelitiscomplete form
-  Neuromyelitis Optica
. Uncommon in:
. MS
» Degenerative




Myelopathy according to spinal segmers&=
Involvement

Short segment Long segment
myelopathy myelopathy




Radiological features for Spinal MS™

1) Typical multiple spinal cord lesionsin MS are relatively small and
peripherallylocated

2) Theyare most often found in the cervicalcord and are usuallyless
than 2 vertebral segmentsin length

3) In the cord there are some well-defined lesions, but also some ill-
definedfoggylesions

4) The transverse image shows the dorsal location and the typical
triangular shape

5) Continuewith the contrastenhancedmage

6) Protondensityweightedimage(PDWI)s crucialfor studyingthe spinal
cord.

o On PDWimagesthe spinal cord has a uniformly low signalintensity
(like CSF)which givesthe MS lesionsa good contrast againstthe
surroundingCSFRandnormalcordtissue



Figure (Right )Sagittal T2 shows discrete lesions without cord swelling (betwee
arrows),(left) On an axial T#veighted image a triangular shape and are located
laterally (arrow head) is involved and showsygerintensesignal suggesting MS.



Figure 40.8 T2-WI sagittal MRI of cervicalspinedemonstrateextendingfrom
mid-c2 to mid-c3 (between arrows) and mildly expandingthe cord (a). The
demyelinatinglesion is hyperintenseon the contrast enhancedsagittal T1-
weightedimage(b). Onan axial T2-weightedimageat the mid-C2 levelround
or triangular shapeand are located posteriorly or laterally is involved and
showsa hyperintensesignal(c) suggestindMS



Radiological features of TM

. There is a large variation in lesion size; however, they
most commonly extend for-8 spinal segments.

More than 2/3 of the cross sectional area is involved.

Lesions typically occupy greater than ttbords of the
crosssectional area of the cord.

. There Is variable enlargement of the spinal cord.

. The sagittal image shows a large segment of
hyperintensity on T2WI.

Enhancement +.



Transverse myelitis

Figure T2-WIsagittalMRI of
cervical spine demonstrate
extending from lowetC6 to mid

D3 (between arrows) and mildly
expanding the cord (a). (b). On an
axial T2weighted image at the D1
level most of the cord is involved
and shows dyperintensesignal
suggesting TM



http://www.radiologyassistant.nl/data/bin/a509797ada0671_14-ATM-tek.jpg
http://www.radiologyassistant.nl/data/bin/a509797ada0671_14-ATM-tek.jpg

Transverse myelitis

Figure 37.6. Magnetic
resonance imaging of
spinalcord (sagittalview)
showing normal spinal
cord in Tl-weighted
Image (a) and
hyperintensitywithin the
cord adjoiningG5 to D4
vertebraein T2-weighted
image (b), suggesting
long segment acute
transversemyelitis



Figure:ln MS(A), MRI shows areas of T2 hyperintensity which extend for a sinc
vertebral level, involve both grey and white matter in the latgyakterior part of
the cord and have a cylindrical shape on the sagittal and a wedge shape on th
axial viewNMQO(B), there is a longitudinally extensive transverse myelitis from (
to C5 and a lesion at 23, with preferential involvement of the central spine.



Figure:T2Ws$hows hyperintensity (arrows) in the dorsal aspect of the cord spine
extending from the level of C2 to the level of C5. Axial T2 obtained through the
cervical spinal cord at three separate levels from C3 to C4 show bilateral symm
signal intensity abnormality within the dorsal columasrows-Inverted V sign)

So my radiological diagnosisSabacute Combined Degeneration



FigureT2WI sagittal MRI of cervical spine demonstrate diffuse
iInvolvementof the spinal cord extendingfrom Clto C7 (betweenarrows)
and mildly expandinghe cord. Thelesionisisointenseon the TIWIandin
T1+Gd (contrast) nonenhanced Again there is also involvement is
iInvolvementof the brainsuggestingADEM




Casel4

A A 65yearold man presented at our service with a 6
year history of pain mid back with visible spine
scoliosis and a-§ear progressive motor disability of
bilateral lower limbs.

A MRI of spine with contrast had done



T — Sagittal T2 wtd.  Post-contrast Pre-contrast axial T1 wtd.
sagittal T1 wtd. MRI MRI sagittal T1 wtd. MRI
of thoracic spine MRI

Figure: Bony metastasis with epidural tumor producing cord compression.




Casel1l4

Questions:

1. What are the findings of the MRI
2. What is the diagnosis?
Answers:

1. Thoracic spine MRI. (&agittal cervical spine MRI slices
demonstrate hypointense lesions and (B) Hyperintense
lesion with encroach at the bone. After giving contrast
(TWI+Gdl that lesion was enhanced

2. Bony metastasis with epidural tumor producing cord
compression.



Caselb5

A A 35-yearold man presentedto our hospital with a
five-month progressiveparesthesia,weaknessof the
limbs,

A MRIof spinehaddone




Caselb

Questions:

1. What are the findings of the MRI
2. What is the diagnosis?
Answers:

1. Dumbbell shape of tumowvith intraspinal component
producing cord compression ampairaspinatumor extension
through an enlarged neural foramen following the exiting
nerve root at C5 level.

2. Intradural extramedullary tumor possiblyschwannoma
(nerve sheath tumor)



Classifications of Spinal cord tumours

 J

[lmmdua'l (45%)] Extradural (55%)

|

| |

|

[Camofboné

Intramedullary 5% FMmedullay (40%4 [m“ (most)
Ependyoma Meningioma
Astrocytoma Neurofibroma
Hemangioblastoma Schwannoma

Subarachnoid metastasis




Intradural
Extramedullary /-

CSF Cleft separating
lesion from the spinal

Anterior cord

Epidural
space

Intramedullary —
space
A

v'Epidural fat is preserved
v'No inward displacement of the dura
v'Ipsilateral intradural space widening with
a “cleft” sign showing separation of lesion
from the spinal cord by a sliver of CSF

v Effacement of epidural fat

vInward displacement of the dura
and compression of the spinal cord

Dura, arachnoid, and pia Intramedullary

expansion of the
spinal cord

mater separate spinal
canal into 3 spaces

Figure: Schematic presentations of spinal cord tumours



1.

2.

Extradural (Epidural) Tumors

Epidural tumors are usually from metastatic
iInvolvementof vertebralbodies

Lung cancer, breast carcinoma, thyroid
carcinoma, renal cell carcinomaare common
sites of primary that metastasizeto vertebral
bodies

Primary vertebral body tumors (less common)
Osteoma Osteogenic sarcoma, Chondroma
Chondrosarcomand Chordoma



Figure: Vertebral metastatic disease , with epidural extension and severe corc
compression



Epidural massLymphoma

Figure AT2WI midline sagittal
Image reveals a large
hyperintense epiduralmassat
the T8-9 level posteriorto and
compressinghe cord.

B. The axial T1+C image
reveals moderate
homogeneous enhancement
of the lesion (black arrow),
with the cord displacedand
compressedanteriorly (andto
the right).

Somy radiologicaldiagnosiss
Lymphoma




Figure Intraspinal component producing cord compressionand paraspinal
tumor extensionthrough an enlargedneural foramen following the exiting
nerve root. This is characteristic of nerve sheath tumor.
An enhancing intradural extramedullary nerve sheath tumor.

Somy radiologicaldiagnosigs schwannoma



Intradural Extramedullary Tumors

. Meningioma and schwannoma are common
Intraduralextramedullarytumors.

. Nervesheathtumors are pathologicallyclassified
asneurofioromaor schwannoma



Figure: Anntradural extramedullary enhancitgmor. MRI Sagittal section TIWI
and T2WI sequences shows ventridliated hypointense lesion with contrast
enhanced which producecbrd compression with displacement of the right
posterolateral location of the thoracicord. Sany radiological diagnosis is
meningioma.




Figure MRI cervical spine magnetic resonanceimaging (a) Sagittal T2-
weighted sequence demonstrates heterogeneously T2 hyperintense
iIntramedullarymassextendingfrom C2-C4 spinalsegments (b) Enhancedr1-
weighted sequencedemonstratesnearly homogeneousmass enhancement

Pathologywasconsistentwith schwannoma
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Figure: MRI cervical spine magnetic resonance imaging (a) SagittalT1IWI & T2
sequence demonstrates hypointensity in TIWI and heterogeneously T2WI
hyperintense intramedullary mass extending from@©2spinal segments. (b)
Enhanced T-eighted sequence demonstrates nearly homogeneous mass
enhancement. Pathology was consistent watthwannoma.



Intradural Intramedullary Tumors

Intradural Intramedullary tumors are Ependymomas,
AstrocytomaHemangioblastomand Metastasis.

Intraspinal cord tumors are classified as
Intramedullary when they originate from the spinal
cord itself.

Ependymoma and astrocytoma are common
Intramedullary tumors.

In intramedullary tumors, the cord expands both in
sagittal and axial projections



This is intramedullary tumor because the cord has expanded in both sagittal
and axiaprojections . lis centrallylocated . Intenselgnhancing tumor.
So my radiological diagnosijgendymoma



T2W Axal 12W Sag STIR Sag
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Figure:MRI of cervical spine showiraxial& Sagittal T2 and STIR images
Shows homogenousyperintensityred arrow) mass lesion situated eccentric
and posteriorly of spinal cord?ostcontrastaxial Tlwtd. MRI . Thesame

lesion withenhancement.Somy radiological diagnosisAstrocytoma



Conclusion

A Magnetic resonanceimagingis now an established
clinicalimagingmodality with applicationsextending
from investigativeradiologyto functional imagingin
neurosciences

A As hemorrhage evolves,it passesthrough 5 well-
definedandeasilyidentified stagesasseenon MRL

A Knowledgeof thesestagesmaybe usefulfor datinga
single hemorrhagic event or for ascertaining if
multiple hemorrhagicevents occurred at different
times.



Conclusion

A Although CT may be more useful than MRI for
detecting hyperacute parenchymalhemorrhage or
early subarachnoid hemorrhage (SAH) or
Intraventricular hemorrhage (IVH), MRI is certainly
more sensitiveafter 12-24 hours

A MRIis alsomore specificthan CTin determiningthe
ageof ahemorrhage

A Both T1- and T2-weighted MRIsshould be obtained
to adequatelycharacterizeand stagea hemorrhage
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