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Types of Neuroimaging

Low signal < > High signal

Plain film Radiolucent Radio-opaque

CT Hypodensity Isodensity Hyperdensity
Hypoattenuation Isoattenuation Hyperattenuation

MRI Hypointensity Isointensity Hyperintensity

Ultrasonography  Hypoechoic Isoechoic Hyperechoic

SPECT/ PET Hypometabolism Hypermetabolism

Others: Angiography (contrast-based, flow-based [MRA-TOF])

CT computed tomography, MRI magnetic resonance imaging, MRA magnetic resonance angiography, SPECT single photon emission computed tomography,
PET positron emission tomography, TOF time-of-flight
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SeE=m...  General Principles of CT/MRI



Computed Tomography (CT)
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CT Angiography (CTA)
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CT Angiography (CTA) &) e
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Decreased contrast filling in branches of
right MCA & capillary bed
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T1W T2W T2/FLAIR
Normal anatomy/structures Pathology Better visualization of lesions
Atrophy adjacent to CSF spaces

T2FLAIR
Gray matter White
White matter White Gray Gray

FLAIR : FLuid Attenuated Inversion Recovery
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Signal Intensity on TIW & T2W MRl @ =z

T1l weighted sequence
...................... _ * Most pathology: TTZ, +iT1
(black) low SI  intermediate SE  high SI '

. . O * Interesting conditions:
: * High T1

air, calcium, | fluid, ligaments/ \high-protein tissue fat, blood,

cortical bone, | muscles/tendons, (abscess, : gadolinium : e Llow T2
rapidly flowing abdominal organs,| complex cysts, : (= contrast), : .
blood cartilage synovial fluid) : melanin, protein - * Blood vessel - flow void

low SI intermediate SI|, high SI

air, calcium, : ligaments, fat, liver, fluid, CSF,
- cortical bone, : tendons, liver, pancreas, bladder, bile/
- rapidly flowing :  pancreas, adrenals, muscles)| gallbladder,
blood adrenals, cartilage cartilage kidneys

hemosiderin




Contrast Enhancement on MRI

* Detect lesions (tumors, metastasis,
abscess)

e Characterization of lesions

* Imaging of vessel/vascular pathology
(MR angiography)
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Ring-enhancing lesions ( “MAGIC-DR” )

M — Metastasis D - Demyelinating disease
A — Abscess R - Radiation necrosis

G — Glioblastoma multiforme

| = Infarction

C — Contusion
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Fat Saturation (Fat Suppression) &) m o
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Degree of proton motion depends on :
* Cellularity (cell-rich tissue = J,diffusion)
* Integrity of cell membrane (infarction =
failure of ion pump & | diffusion)
* Blockage of fluid (tissue with large

> [

‘o

intracellular

molecule = J,diffusion)

-——
- - .

~~~~~~ > Restricted diffusion — common DDx

0¥ * Ischemia, mitochondrial failure
{inkogs : '@ * Abscess, loculated fluid
integrity celmembrane big molecules

 Tumors with high N:C ratio (e.g.
lymphoma)
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Examples

cytotoxic edema (acute ischemia),
abscess/inflammation,
acute demyelination

Increased diffusion cerebrospinal fluid (CSF)

vasogenic edema,

Feshing-through gallbladder, endometrium
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Evolution of MRI Findings in Acute
Ischemic Stroke -
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Pseudonormalization
of ADC
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[ Figure 2 Diagnostic patterns on restricted diffusion

Vascular territory /1 Cortex /2

Arterial infarction
. Venous infarction

cemia

Hyperammonemia
HSE

Seizure

Ethylene glycol

Mitochondrial disease *
Intravascular lymphomatosis *
Arterial infarction

Venous infarction

White Matter / diffuse /5 Deep Gray-White Matter /6 Cortex-White Matter /7
H-l Methanol B /A7 1" 2;

CcO

Hypoglycemia
Chemotherapy *
Heroin
Leukodystrophy *
Encephalitis, viral
phenylketonuria *
Methanol
Wernicke encephalopathy
Radiation therspy *
Ethylene glycol

RCVS / PRES

Seizure
Hypoglycemia

Cortex ~ Deep Gray /3

D B/T*

H-1 B/T

cO B/T
Hypoglycemia B
Hyperammonemia B/T
< Seizure T

White Matter / focal /8

Abscess *
Neoplasm *

W\ Stroke

9% Head injury *
&1 Demyelinating
" Toxopasmosis *

D B/T*

H-1 B/T
Hypoglycemia B
Hyperammonemia B/T
Seizure T

\ CO B/T

Cyanide B
Encephalitis,viral T
Osmotic myelinolysis B/T
Wernicke encephalopathy T
Methanol B
Hyperglycemia B *

Venous infarction B/T
Arterial infarction B/T

Infection *
Neoplasm *

\%\ Demyelinating *
~ Vascular

*Subacute/chronic. B = basal ganglia; CJD = Creutzfeldt-Jakob disease; CO = carbon monoxide; HSE = herpes simplex encephalitis; H-| = hypoxic-ischemic; PRES = posterior reversible encepha-

lopathy syndrome; RCVS = reversible cerebral vasoconstrictive syndrome; T = thalamus.

Finelli PF. Diagnostic approach to restricted-diffusion patterns on MR imaging. Neurol Clin Pract 2012; 2: 287-293
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Gradient Echo/Susceptibility Weighted Sequence ‘@ =z S

* Detecting paramagnetic/diamagnetic
compounds (e.g. Ca2+, Fe2+)

* Blood outside the vessel = blooming
artifact
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Stages of Intracranial Hemorrhage Qe

Early Late Stages Timing | MRI- | MRI- | CT | Location Blood
Hyperacute Acute Subacute Subacute Shipsnle T1W | T2W product

T2 WI

Hyperacu Intracellular OxyHb
te
Acute <2d I D B Intracellular DeoxyHb
Early <2 wks B D I Intracellular MetHb
subacute
' : / /O \ Late <2 mo B B | Extracellular MetHb
| ) A\ "\\‘ 2 Jf &\ subacute
[ [ l A
|\ J Chronic >2 mo D D D Extracellular Hemoside
/ \ rin
| - Bleed
| — Die
Bleed — Die

Bleed - Bleed
Die - Die




/- Mahidol University

! . 2978 Sl Ry
| Faculty of Medicine G

Special MRI Sequences

Diffusion tensor imaging (DTI) MR Spectroscopy (MRS)

PR oo e
Cho

\UNAA, Cr *
"M Cho, Lipid, Lac 'J

ppm

e Useful in differentiating:
* Brain neoplasm vs non-neoplasm
* Primary brain tumor vs metastasis
* Recurrent tumors vs radiation necrosis
* Etc.
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CT/MRI Brain in Selected Conditions W oovedne G

* Stroke (ischemic/hemorrhages)
* Infections

* Inflammations

* Neurodegenerative diseases

* Toxic-metabolic causes

* Miscellaneous
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* Early ischemic changes on CT

Hyperdense clot
(hyperdense MCA)
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1.Ischemic Stroke

* Increase a chance of detection

W 57,C33

w 454, c 437

Mahidol University
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Alberta Stroke Program e
Early CT Score (ASPECTS)

10 = normal

Ganglionic Level

Couttesy Ureversty of Calgary Stroke Program.

ASPECT score of < 7 : worse outcome at 3 months &
poor revasculariztion, higher sICH with rtPA

Supraganglionic Level

C caudate nucleus, L lentiform nucleus, IC internal capsule, | insular cortex

ASPECT score = 6: Candidate for mechanical , _ . e
http://www.emergency-live.com/en/equipment/first-automated-stroke-imaging-

t h rom becto my evaluation-via-electronic-alberta-stroke-program-early-ct-score-in-a-mobile-stroke-unit/

http://www.aspectsinstroke.com/
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Good
collaterals

Intermediate
collaterals

Poor
collaterals

Menon BK, et al. Radiology 2015.; 275(2): 510-20
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DWI-FLAIR Mismatch
* Detecting ischemic stroke of <4.5 h after onset (WAKE-UP)

DWI-FLAIR mismatch No DWI-FLAIR mismatch




CT Perfusion
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Core infarct
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TTP (Tmax)
C—]
CBV = area
Time
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Ischemic penumbra (salvageable)




CT Perfusion in Acute Stroke

RAPID software

Ischemic area (infarct+penumbra)
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Time window 6-16 h since LKW 6-24 h since LKW
Age 18-90y =18y
Prestroke mRS <2 <1

NIHSS =6 210
Arterial occlusion ICA and/or M1 ICA and/or M1
Ischemic core vol <70 mL <20 mL if age>80

<30 mL if age<80 and

NIHSS 10-20
<50 mL if age <80 and
NIHSS >20
Mismatch vol =15 mL and Not required
mismatch ratio of
>1.8
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4.6.3. Extended Time Windows for Intravenous Recommendations for Extended Time Windows for Intravenous
Thrombolysis Thrombolysis (Continued)

Recommendations for Extended Time Windows for Intravenous
Thrombolysis
Referenced studies that support the recommendations are sum-

2. In patients with AIS who have salvageable isch-
emic penumbra detected on automated perfusion
imaging and who (a) awake with stroke symptoms
within 9 hours from the midpoint of sleep or (b)
are 4.5-9 hours from last known well, IV throm-
bolysis may be reasonable to improve functional
outcomes.?®

marized in the

1. In patients with AIS who (a) have unknown time
of onset and are within 4.5 hours from symptom
recognition and (b) have an MRI-DWI lesion
smaller than one-third of the MCA territory and no
marked signal change on FLAIR, IVT administered
within 4.5 hours of stroke symptom recogni-
tion can be beneficial to improve functional
outcomes.'

3. In patients with AIS due to LVO with salvage-
able ischemic penumbra, presenting within 4.5
to 24 hours from symptom onset or last known
well, and who cannot receive EVT, treatment
with IVT directed by individuals with expertise
in thrombolytic stroke care may be beneficial to
improve functional outcomes.?-°

Stroke. 2026,57:€00-e00. DOI: 10.1161/STR.0000000000000513




Population

Patients aged <28 d

Patients aged 28 d-5y

Patients aged 6-17 y

Patients aged 218 y*

Vessel Occlusion

Lo
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— | \] O*

pr— | /O*

MYVO

MVO 0-6h
(Dominant M2) l 6 h

b (Non dominant M2)
or DVO

‘e Basilar artery

Time from Onset Tissue Injury Baseline Function Evidence for EVT
0-24h DD
pr— Salyageable Brain Tissue EVT 2b
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*) Faculty of Medicine
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. COR 3-No Benefit

. COR 3-Harm

(Class of Recommendation)

Stroke. 2026,57:e00-e00. DOI: 10.1161/STR.0000000000000513
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Diffusion-perfusion mismatch

Penumbra= = Area of penumbra
Tissue at risk .
: (might benefit from lytic therapy)

Petfg_«on Mlsmatch
o 7 V’ \\ ,/ /\:3\
".‘ S ‘ - . \" "‘\
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e e
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. Perfusion CT
1 el o T 1 g o

Perfect match between ADC & perfusion CT
= No area of reversible damage
(might not benefit from lytic therapy)




Review on Vascular Territories

Branches
from

Basilar ar
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%) - Posterior cerebral
al'tery and Superior

Midbrain cerebellar artery

Basilar artery

Anterior inferior
cerebellar artery
Lower pons

Posterior inferior
cerebellar artery

Upper
medulla
Vertebral artery
and anterior spinal
artery

Posterior spinal
artery

Caudal medulla
Posterior inferior
cerebellar artery

Vertebral artery

ACA anterior cerebral a, MCA middle cerebral a, PCA posterior cerebral a, LSA lateral striate a, AChA anterior choroidal a,

SCA superior cerebellar a, AICA anterior inferior cerebellar a, PICA posterior inferior cerebellar a.
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Mediallmidbrain Mediallmedulla

Normal
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https://radiopaedia.org/
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Cardioembolism
Watershed infarct
Thrombophilia

Infective endocarditis, vasculitis
(hemorrhage, SAH)

Reversible cerebral vasoconstriction
syndrome (RCVS)

Etc.



CNS Vasculitis

Multiple infarcts
Bilateral, diff vascular territories
Various stages of healing

Convexity non-aneurysmal SAH 5 Umiversity

Lobar hemorrhage} ) Faculty of Medicine ;
Watershed infarction ™’ Siriraj Hospital SI-NEURO
Vasogenic edema

QObusez EC et al, AINR 2014
,/

After 3 mth

BB T1 Wi +C
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MIP MRA TOF ’ ‘After 3 mth. i
Resolution of arterial

narrowing at 3 months F/U
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Comparison Between Vasculo sathies @ =

TOF MRA ) T2 VWI T1 Post-Contrast VI

CNS vasculitis

Concentriciwalllenhancement:

T1 Post-ContrastVWI

Intracranial
atherosclerosis

Eccentriciwalllenhancement

T1 Post-Contrast VWI

No/minimaljwalllenhancement
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Postpartum
Postpartum alone®, postpartum +exposure to drugs®, eclampsia, Associated conditions

preeclampsia .
Exposure to drugs, alcohol, medications and blood products Large artery lesions

. . H d
Cannabis®, cocaine®, ecstasy, amphetamine derivates, lysergic acid Cervical artgry dissection”, l.Jnrupture.dasaccuIar cerebral
diethylamine aneurysm®, cerebral arterial dysplasia

Binge alcohol drinking®

Selective serotonin reuptake inhibitors®

Nasal decongestants®, phenylpropanolamine®, pseudoephedrine®,
ephedrine®

Ergotamine tartrate, methergine, bromocriptine®, lisuride,
sumatriptan, isometheptine

Tacrolimus (FK-506), cyclophosphamide, erythropoietin,
intravenous immune globulins, red blood cell

transfusion, interferon alphab

Nicotine patches®

Catecholamine-secreting tumour

Pheochromocytoma, bronchial carcinoid tumour

Miscellaneous

Hypercalcemia, porphyria, head trauma, spinal subdural
hematoma, postcarotid endarterectomy, neurosurgical
procedures

“present in both the literature (Bousser et al., 200l; Singhal, 2004aq;
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Moyamoya Syndrome

Mayamoya Stage 3 Cerebrovascular Anatorny .
Hypertoshy of fow peroratog anerss : Slashe nw
_ L | oix
iy fxotic endotheiium
. W oyamys vy More common Less common
. Ut in
ity _ Neurofibromatosis type I Structural cardiac anomalies
'—&m rdde oy . .
% ™ Sickle cell disease PHACEs syndrome
ey R oo . -
caretid a2ery (CAY R Fi Down syndrome (trisomy 21) Hyperthyroidism
Noemal Cerebrovascutar Anatomy i Post-cranial radiation Congenital dwarfing syndromes
s Alagille syndrome

AN ey
LIS SN

B Ny
Yoo tow

© 701X TamIal M sl WA La M AT TS N o3

https://www.swedish.org/services/neuroscience-institute/our-services/cerebrovascular-center/conditions-we-treat/moyamoya
Smith ER. J Korean Neurosurg Soc 2015; 57(6): 415-21
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Other features:

 Watershed infarcts
* ICH (more likely in adults)
* Generalized brain atrophy




Posterior Reversible Encephalopathy
Syndrome (PRES) |
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) 2
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D

A = Holohemispheric watershed
B = Superior frontal sulcus

C = Dominant parietal/occipital
D = Partial/asymmetric PRES
Others (e.g. brainstem, basal gg.)

Bartynski WS, Boardman JF. Am J Neuroradiol 2007; 28: 1320-27




Posterior Reversible Encephalopathy Syndrome

(PRES)

Clinical Features Risk Factors
Frequency > 50% Frequency < 50% _
@ Hypertensive emergency
Altered mental status Headache ® Preelampsia / Eclampsia
Either lethargy, Typically constant, ® Immunosuppressive /
confusion, or agitation global, and refractory Immunomodulatory meds
= Cyclosporine
= Cisplatin
= Tacrolimus
Seizures Vision changes = VEGF inhibitors
Generalized > focal { ac‘mty., TEL fu:eld defucnts, e Renal failure
hallucinations, cortical blindness
@ Autoimmune disease

Diagnosis

Classic MRI Finding:

Clinical Vasogenic edema in the

Features

subcortical white matter

of the posterior cerebral

hemispheres ‘ 7

Axial T2 fluid-attenuated inversion recovery (FLAIR) sequence

Neuroimaging

Copyright © Strong Medicine - Dr, Eric Strong
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Hypertension
Acute or chronic renal diseases
Solid organ/bone marrow transplantation
Preeclampsia/eclampsia
Infection/sepsis/shock
Vasculitis
Systemic lupus erythematosus
Polyarteritis nodosa
Cryoglobulinemia
Wegener’s granulomatosis
Immunosuppressive, immunomodulatory, and chemotherapeutic
drugs
Bevacizumab
Cisplatin and other platinum-based agents
Combination chemotherapy
Cyclosporine A
Cytarabine
Gemcitabine
Intravenous immunoglobulin
Tacrolimus
Tyrosine kinase inhibitors (pazopanib), sorafenib, sunitinib
Porphyria
Hypercalcemia, hypomagnesmia
Blood transfusion
Contrast media exposure (cerebral, coronary angiography)
Thrombotic thrombocytopenic purpura‘/hemolytic uremic
syndrome

Sigurta A, et al. Medicine 2016: 95(22): e3758

https://www.grepmed.com/images/12333/diagnosis-syndrome-pres-posterior-encephalopathy-15




m Mitochondrial encephalopathy with lactic
acidosis and stroke-like episodes

* Multiple infarcts, bilateral

* P-O, P-T involvement

* Swollen gyri +/- enhancing

« 1 DWI, but <>/4 ADC
(vasogenic edema)

* Chronic: Atrophy, basal gg
calcifications

* Seizure, encephalopathy,
muscle weakness, deafness

https://radiopaedia.org/
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Cerebral autosomal dominant arteriopathy with subcortical infarcts and
leukoencephalpathy

hyperintensity}involvingianterioy

temp‘gral lobejfexternal cap'SUIe
'.\\. \\ ) 3

NOTCH3 gene

Recurrent TIA/stroke
Migraine-like headache
Early-onset dementia
Depression, psychosis



Mahidol University

CerebrallVenous]Sinusklhrombosisl( EV.ST)
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Cerebral Venous Sinus €

Superior sagmal -Vein (Rolandic) of the central sulcus

=nus

v Superior anastomoetic vain (Teclard)

_ Inferor
Anasiomotic vain
(Labbé)

Infence cerebral
ins

Slraight sinus

et e O Ocrigial 3iNUs

wers <
Infence petrosal sinu . o VR :
s / Sigmong ginus
Superior petrosal
Sinus
Charchill Livingstone wems and derived iems copyright © 2002 by Charchll Livingsone
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Cortical veins Sphenoparietal
/~ draininto sinus
SSS A\ drain into
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‘Internal
Cerebral
veins

- ”
Cortical veins
drain into
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Deep Cerebral Ve'?‘fousSyste
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Internal cerebral veins
Basal vein (Rosenthal)
Great cerebral vein (Galen)
Inferior sagittal sinus
Straight sinus
Tentorium cerebelli
Transverse sinus
Confluence of sinuses
Superior sagittal sinus
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Intracranial Hemorrhages (e o
Subarachnoid
. : ' i i Subdural
1. Epidural : Middle meningeal artery (pterion) Lobar T

Lucid interval Hemorrhage™<Ciafh I){

(4
lntraventnctr[la;. o

. Subdural : Bridging vein from sup' cerebral v. Hilhelion

. Subarachnoid : Aneurysm rupture, thunderclap headache

2

3

4. Intraparenchymal Ji[ Y
. 2 | (/\i J

5

. Extradural s (x_,“',f" - 4
. Intraventricular Hemorrhage .05 = ihtracerebral
Superior ~ T Hemorrhage
; u
Middle Cerebral sa%ittal
meningeaj vein sinuUs Subarachnoid
artery |Extradural Subdural _ hemorrhage | Arachnoid
__|hematoma hematoma | Arachnoid Calvaria t
N Calvaria  Dura

Dura
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Intracranial Hemorrhages

¥/ Siriraj Hospital

Epidural Subdural Subarachnoid
hematoma hematoma hemorrhage
Lens-shaped Crescent-shaped Star-shaped at

basal cistern







Intracerebral Hemorrhages

Etiologies

Hypertension

Cerebral amyloid angiopathy
(lobar)

AVM, AVF, aneurysm

Vasculopathy

e Vasculitis
* Moyamoya, FMD, PRES, RCVS, drugs

Hemorrhagic transformation

Cerebral venous sinus thrombosis
Septic embolism

Brain tumors/hemorrhagic metastases
Bleeding disorders (Melanoma, RCC, chorioCA, thyroid CA)
Trauma, CNS infection (HSV), AHEM, etc.

s A
ST . ‘-r- R 38 Y
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Pontine
hemorrhage

Cerebellar
*hemorrhage
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Arterial feédéfs -1
Nidus o
Draining veins

If multiple, think of (1) hereditary hemorrhagic telangiectasia (Osler-Weber-Rendu)
(2) Wyburn-Mason syndrome https://radiopaedia.org/

Veldhuis EC, et al. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2008; 105(2): e38-41
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Arterial feeders
Draining veins

Most common: Transverse/sigmoid
sinus, cavernous sinus

https://radiopaedia.org/
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e Cavernous venous malformation
* “popcorn” or “berry” appearance with rim of signal loss (hemosiderin)



/> Mahidol University

Hemorrhagic Transformation TR o
e Occurs in 30-40%, develops in 24-36 h

ECASS classification

Hemorrhagic infarction HI-1 Small petechiae along the margins of the infarcted area

HI-2 Confluent petechiae within the infarcted area, but without mass effect
Parenchymal hemorrhage PH-1 Hematoma < 30%, mild mass effect
(mass effect) PH-2 Hematoma > 30% of infarcted area with a notable mass effect
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Brainf(grayawhiteJjunction)
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Rhombencephalitis

Bacterial Listeria TB, Borrelia, H.influenzae, pneumococcus,
mycoplasma melioidosis, tularemia, brucellosis,
Coxiella burnetiid, nocardia

HSV-1, HSV-2 EBV, CMV, EV-D68 SARS-CoV-2, Coxsackie B3, VZV,

Enterovirus-71 Coxsackie A16 adenovirus, mumps, hepatitis S,

JE virus rabies, parechovirus, West Nile virus,
Eastern equine virus, St.Louis, dengue,
Chandipura vesiculovirus

Fungal Aspergillus flavus, mucormycosis,
Paracocciodomycosis

Parasites Schistosomiasis, cysticercosis, ,

toxoplasmosis
monocytogenes
Inflammatory  Neuro-Behget SLE, NMOSD, Sjogren, relapsing polychondritis,

MOGAD ADEM, immune sarcoidosis, Vogt-Koyanagi-Harada,
Bickerstaff’s checkpoint inhib.  Kikuchi-Fujimoto, anti-SRP Ab

Paraneoplastic - Anti-Hu, -Ma2, Anti-GADG65, -GABA-b receptor,
amphiphysin, -Ri, -DPPX receptor, VGCC Ab
-CRMPS5, -Tr,
-NMDA receptor,
-IgLONS receptor
-glycine receptor
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» Solitary/multiple, G-W junction (F-P)
* 4 stages

Early cerebritis JDEVS lll-defined hypoT1, hyperT2

E1XII 013 Weeks Same, P enhancement

i'Brin Abs

EVACIIEIAE 1-2 wk  Same, surrounding hyperT2 (edema),
rim enhance
Daughter lesion, ventriculitis

SIDouble rim
A < (PTRERE)

Less edema, increasing capsule, DWI
bright core

-~

\

Rim{enhancement;
(Fhinjwall reguiar)
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Neurocysticercosis ) St R

Box 1: When to consider a diagnosis of
neurocysticercosis

e (Cystic lesions, solitary enhancing lesions or punctuate
calcifications observed on neuroimaging studies

e Resolution of intracranial cystic lesions after treatment
with albendazole or praziquantel

e New-onset seizure in an adult

e Evidence of household contact with Taenia solium
infection

e QOrigination from region where neurocysticercosis is
endemic

e History of repeated travel to disease-endemic regions

First stage
Vesicular Cyst and scolex.
Second stage
Colloidal Ring enhancement
and edema.
Third stage

Nodular-granular Decreased enhancement
and edema. Initiation
of calcification.

J f; : Fy 5" AR ' Fourth stage
§ g N - P A
Nodul'ar./granula Stage. ' Calcified Calcification on CTor
. MR imaging.?
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Neurocysticercosis

@ VESICULAR
@COLLOIDAL
@ GRANULAR
@ CALCIFIED
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Form of the disease Therapy
Parenchymal

Albendazole (15 mg/kg/day in two divided
daily doses)? for at least 1 week along with
corticosteroids

Viable orenhancing
(degenerating) cysticerci
(single or multiple)

Corticosteroids (antihelminthics are
contraindicated)

Cysticercal encephalitis

Calcified lesions No antiparasitic therapy is recommended

Extraparenchymal

Intraventricular cysts Removal of cysts via neuroendoscopy

Subarachnoid cysts Antiparasitic drugs for at least 1 month
Corticosteroids started before antiparasitics
and tapered very slowly

Surgical excision may be considered for giant
cystin Sylvian fissure

Ventriculoperitoneal shunt placementbefore

antiparasitics if hydrocephalus is present

Spinal cysts Surgical resection; antiparasitic therapy may

be used

Ocular cysts Surgical resection

dAlternatively, praziquantel can be given at a dosage of 50 mg/kg/day divided in three
doses for 2 weeks orin asingle-day regimen in three doses of 25mg/kg at 2-h intervals.
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CNS Lesions in HIV-Infected Patients L b A
With mass effect Without mass effect
* Toxoplasmosis * PML
* Primary CNS lymphoma * HIV encephalopathy
* Cryptococcosis * CMV encephalitis

e Other brain abscess

m Cerebral toxoplasmosis Primary CNS lymphoma

Number Multiple Single 20 CNS lymphoma —
likely leptomeningeal

Location Basal ganglia Subependymal
Corticomedullary junction Corpus callosum

Enhancement Ring/nodular Solid (if HIV - ring)

Hemorrhage Occasionally, at rim None

ADC High Low (restricted diffusion)

MRS Mactate, lipid; 4, Cr, NAA

J, Choline M Choline

MR perfusion Decreased rCBV Increased rCBV
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= Primary CNS- Lymphoma

Lymphoma in immunocompromised host —
may be ring-enhancing lesions
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Concentricjtargetsign

https://radiopaedia.org/
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< nhancementlaitlldilaeral basal

[ganglialand]leptomeninges

Multiple gelatinous pseudocysts at
bilateral basal ganglia & middle ’
cerebellar peduncles \

Cry

tococcoma

PLOC
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PML-IRIS

Multifocal confluent hyperT2 subcortical white matter lesions, involving U-fibers
(typically NO enhancement)




(CMVIEncephalitis

Periventricular hyperT2 with enhancement



Encephalopathy,

Bilateral symmetric large confluent hyperT2 WM lesion with Basal ganglia
marked atrophy of cortex and deep gray structures calcification in
congenital AIDS
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TB vs. Pyogenic Spondylodiscitis

ga, Mahidol University
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Characteristics TB spondylodiscitis Bacterial spondylodiscitis

Location Lower T-Upper L

Numbers of involved vertebral bodies Multiple, contiguous

Erosion of intervertebral disc Late

Sclerosis Present

Rim enhancement Involving intraosseous vertebra
Paravertebral mass Paraspinal/intraspinal abscess

Calcification R
Thin & smooth wall '

Lower L

Single, or scattered
Early

Absent

Involving disc

No calcification
Less often
Thick & irregular wall
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Neuroinflammatory Disorders

CNS Demyelinating diseases

NMOSD

Multiple sclerosis
MOGAD

ADEM

Other Demyelinating diseases

Osmotic demyelinating syndrome
(PML)

Neurosarcoidosis

Neuro-Behcet disease

. Mahidol University

f) Faculty of Medicine
¥/ Siriraj Hospital

Autoimmune encephalitis

NMDAR encephalitis
Etc.

R
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Autonmmune Encephalitis

Based on clinical features + serology

Normal/mild signal change

Striatal (putamen/caudate) hyperintensity
HyperT2 at bilateral medial temporal lobes
: Cortical & subcortical hyperT2 lesions
Extensive bilateral multifocal lesions
Widespread cortical damage

MmO ®>
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CNS Demyelinating Diseases @) e

Acute/subacute Idiopathic Inflammatory
Focal/multifocal neurodeficits Demyelinating disease

Exclude 2° causes

Caveats: * Infection (PML, SSPE, TSP)

« Some MS therapy may worsen NMO (e.g. IFN-B, * Autoimmune dise’ase-(SLE, RA, SjS)
natalizumab, fingolimod) | * Vasculitis (Behget’s disease)

MS patients would benefit from disease-modifying therapy Toxic leukoencephalopathy

rather than immunosuppressive therapy Osmc::icfdemyelinatin;; syndrome
Marchiafava-Bignami disease

Multiple Sclerosis

!

l l * Encephalopathy
* Seizure

* Multifocal involvement

!

* Clinical overlapping
 Typical: Optic neuritis/myelitis/brainstem/mixed
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2015 IPND Criteria for NMOSD L TR o

AQP4 IgG +ve

 Exclude other causes
e Just 1 core clinical feature

* Hemianopia, hemiparesis
* Seizure, encephalopathy

* Symptomatic narcolepsy
* SIADH, autonomic dysfunction

NI P, 4.Brainstem syndrome
.

AQP4 IgG —ve

/unknown

* Vertigo, ataxia, cranial neuropathy

* Exclude other causes * Internuclear ophthalmoplegia

e >2 core clinical features ‘\
« >1 of ON/Myelitis/APS - Bl 3.Area postrema

* Need additional MRI 1.0ptic neuritis 2.Acute myelitis syndrome

e VA drop/VF defect ® Brown-Sequard Syndrome
« RAPD positive * Bowel-bladder dysfunction
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Core features Typical MRI findings

Longitudinally extensive transverse myelitis
(LETM) >3 vertebral levels

Long-segment cord atrophy

Longitudinally extensive (>50% length)

Involving optic chiasm / optic tract

hyperT2 / enhancing lesion at dorsal
medulla

Periependymal lesion near 4t ventricle

Periependymal lesion near 3 ventricle
(thalamus / hypothalamus)

Periependymal lesion near lateral ventricles

Long corpus callosal lesion (>50% length)
Corticospinal tract sign

Tumefactive lesion (cloud-like)

Required only in:

* Symp diencephalic syndrome

* Symp cerebral syndrome

* Other features in AQP4-1gG neg/unknown




MOG-Ab Associated Disease (MOGAD)
Criteria__JFeatures

A) Core clinical events

B) Positive MOG-IgG
test

Supportive clinical/
MRI features

Exclude possibility of multiple sclerosis

Optic neuritis (ON), Myelitis (TM), ADEM
Cerebral cortical encephalitis with seizures (FLAMES)
Cerebral/brainstem deficits

Cell-based assay (clear positive) OR

Low positive/without reported titre/CSF positive
+ AQP4-1gG negative + 1 supportive MRI feature

ON

™

Brain/
brainstem
syndrome

Bilat simultaneous

>50% optic nerve length
Perineural enhancement
Optic disc edema

LETM (>3 vertebral segments)
Central cord, or H-sign
Conus medaullaris lesion

Multiple ill-defined hyperT2

Deep gray involvement

lll-defined lesion at pons/MCP/medulla
Cortical lesion +/- meningeal enhancement

g Mahidol University
*) Faculty of Medicine
7/ Siriraj Hospital
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® High T2 lesion
® Gd enhancing

e Simultaneous enhanced & non-enhanced
lesions at any time, regardless of symptom

- * New T2 and/or enhanced lesion on follow-

Multiple Sclerosis: —>2024 Criteria ¢
J || | | | | ||
Slcamfieontn | CsammmbmmEn |
: I J \ need \ )
- ’ DIT:
\ o N ) N )
| C O
& \ DISIRYDIiTy \ ) @Bé

up MRI, irrespective of time

* Oligoclonal band may replace DIT
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Multiple Sclerosis

s

Lesic}n >3 mm (esp.ovoid)
could be considered A

4
Cortical

>

o X St B Periventricular ehfralw

Di - L '(DaWS°2‘fil‘§e“)
. Spacel(DIS) | Q) e Q‘ T ~

>2 of 5:

* 1 Cortical/juxtacortical (U-fibers)
e 1 Periventricular (L lateral ventricle)

. L3
1 Infratentorial Figure 1: Typical MRI appearance of multiple sclerosis lesions
e 1 Spl na | co rd Characteristic anatomical locations of multiple sclerosis lesions identified on T2-weighted images, including
. (A) periventricular, (B) cortical or juxtacortical, (C) optic nerve, (D) infratentorial, and (E) spinal cord lesion
[}
1 OptIC NErve (N EW) (arrows). Novel MRI features identified on susceptibility-based images, including the (F) paramagnetic rim lesion
and (G) central vein sign (arrows).

o

Optfé nerve

Continuum (Minneap Minn) 2013; 19(4): 1058-73
Lancet Neurol 2025; 24(10): 850-865




CNS Demyelinating Diseases

Periependymal lesions
Diencephalic
(thalamus/hypothalamus)
Area postrema
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Multiple Sclei s

Cortical encephalitis

NMOSD-AQP4-IgG+ MOG-IgG+ |@Sswwoiuna
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< Bilat,«posterior, Bilat, anterior, sheath Unilat, short
. Chiasm Long !
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(o] i £ o /
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Center Center Periphery
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Neuromyelitis]@pticalSpectium]Risorder
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>50%]crossisurface

Cervicomedullary junction

Bilat, posterior, chiasm

Open ring enhancement
Area postrema syndrome
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Trident sign 3

Pig?etls?g{_lg\ o

Central pontine myelinolysis (CPM)
Extrapontine myelinolysis (EPM)

Figure 1. PdT2-weighted magnetic resonance imaging in central pontine myelinolysis. The
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Other White Matter Lesions @ o

Small vessel disease

- Vascular dementia
(Binswanger disease)

Moderate Severe

Sandwich sign in T2W

Marchiafava-Bignami disease

.........

* Chronic alcoholism, malnutrition

* Rapid cognitive decline (transcortical
apraxia, alexia without agraphia,
visuospatial dysfunction), dysarthria,

spasiticity Chasing-the-dragon

(toxic leukoencephalopathy due to heroin)




Encephalopathy

Isoniazid
Methyl-Bromide
Wernicke Encephalopathy

I nent:
Chronic Hepatic
Encephalopathy

Cobalamin Deficiency

CO Poisoning

Pallidi T1 High Signal:

Chronic Hepatic
Encephalopathy

Hyperammonemic
Encephalopathy

L
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3
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Toluene Intoxication
Parathyroid Disorders

“Butt
out Y

y Wing™:
Heroin Inhalation

ATL acute toxic leukoencephalopathy, CLOCC cytotoxic lesion of corpus callosum
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Neurodegenerative Disorders

Cognitive Dysfunctions

 Alzheimer’s disease
 Vascular dementia

* Dementia with Lewy bodies

*  Frontotemporal dementia

* Normal pressure hydrocephalus

> Mahidol University g
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Parkinsonism

Idiopathic Parkinson disease
Parkinsonism plus syndromes
 DLB

+ PSP
+ CBS
« MSA

2° parkinsonism (e.g. NPH)
Heredodegenerative parkinsonism
 Wilson disease

* Huntington disease

« PKAN
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Neurodegenerative Disorders

Alzheimer’s disease - Loss of episodic memory
Vascular dementia Spasticity, BBK Loss of working memory
Lower body parkinsonism
Normal pressure Lower body parkinsonism Loss of working memory
hydrocephalus Magnetic gait Urinary incontinence
Dementia with Lewy bodies Parkinsonism Dementia (<1 y from motor onset)

REM sleep behavior disorder
Visual hallucination

. . . i Typically
Supersensitivity to typical antipsychotics - normal
Parkinson disease with Parkinsonism (asymmetrical) Dementia (>3-5 y from motor onset) MRI
dementia Rest tremor, rigidity
Postural instability _
Frontotemporal dementia - Behavioral change, loss of sympathy

Hypersexuality/hyperorality
Executive dysfunction
Language problem (nonfluent aphasia)
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Alzheimer’s Disease

MTA visual rating scale

Score ch::f:-; I;i::u re te n:\;i: :: I ;Lrn c::j-il;tl 1?: :\lﬁf.zn
0 N N N

1 T N N

2 T T i

3 1 Tt dd

4 T Tt 4l

MTA medial temporal atrophy
https.//radiologyassistant.nl/neuroradiology/dementia/role-of-mri#specific-diseases-alzheimers-disease
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Alzheimer’s Disease
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Precune@(medlal parletal) atrophy 9

- EspFin‘the'younger-onset
Koedam score for Parietal Atrophy

Closed sulci of

No cortical atroph ;
Grade 0 ' Phy parietal lobes and cuneus

Mild widening of posterior

Mild parietal et Shd
Grade 1 cortical atrophy mgHee A .
parieto-occipital sulci
Substantial Substantial widening
Grade 2 parietal atrophy of sulci

Extreme widening of
posterior cingulate and
parieto-occipital sulci

End-stage ,knife-blade”

Grade 3 atrophy

https.//radiologyassistant.nl/neuroradiology/dementia/role-of-mri#specific-diseases-alzheimers-disease
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Vascular Dementia B ©) fonc -

Fazekastl s

Fazekas 0: None or a single punctate WMH lesion
Fazekas 1: Multiple punctate lesions

Fazekas 2: Beginning confluency of lesions (bridging)
Fazekas 3: Large confluent lesions

https.//radiologyassistant.nl/neuroradiology/dementia/role-of-mri#specific-diseases-alzheimers-disease
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Vascular Dementia

Strategic Infarctions

Medial Cerebral Artery Parieto-temporal or
Temporo-occipital associatoion areas
Angular gyrus

Posterior Cerebral Artery Paramedian thalamic
Inferior medial temporal lobe

Watershed infarctions Superior frontal or parietal

Lacunar infarctions Bilateral thalamic

. ) - i 'l '¢
- \ " : J
Bilateralithalamicllacunarlinfarcts s

Cognitive dysfunction in VaD can be the result of (2): >

* lLarge vessel infarctions:

* Bilateral in the anterior cerebral artery territory.

* Parietotemporal- and temporo-occipital association areas of the
dominant hemisphere (angular gyrus included)

* o Posterior cerebral artery territory infarction of the paramedian
thalamic region and inferior medial temporal lobe of the
dominant hemisphere

¢ Watershed infarctions in the dominant hemisphere (superior frontal
and parietal)
* Small vessel disease:
¢ Multiple lacunar infactions in frontal white matter (>2) and basal
ganglia(>2)
e WNMLs (at least more than 25% of WM)
* Bilateral thalamic lesions

https://radiologyassistant.nl/neuroradiology/dementia/role-of-mri#specific-diseases-alzheimers-disease
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Mainly clinical diagnosis!! FDG;PET 2cdil . 5
S " : \ 50s 90s 70s
: v MMSE 22 MMSE 21 MMSE 23
‘ -l by ClScore 0.13 ClScore 0.10 ClScore 0.12
48 . ’ ' AD cases
Nolmedial,temporal’atrophy, “Cingulate island sign” = usually spare posterior parietal
D E F
80s 90s 70s
MMSE 20 MMSE 12 MMSE 27
ClScore 0.36 CiScore 0.31 ClScore 0.32

h - E .

https.//radiologyassistant.nl/neuroradiology/dementia/role-of-mri#specific-diseases-alzheimers-disease
Kanetaka H, et al. Front Neurol 2020; doi: 10.3389/fneur.2020.568438
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Primary progressive aphasia (PPA)

nfvPPA

Nonfluent variant
e Left inferior frontal,
insular, ant-sup temporal

&

\

Semantic variant
Left anterior inferior &
mesial temporal lobe

IVPPA

Logopenic variant
 Left T-P junction

https://radiologyassistant.nl/neuroradiology/demen tia/ro/e—of—mri#speCIfic—diseases—alzheimers—diseaée

Riuksenaite | et al Curr Neyrol Neyrosci Ren 2021 21(3)




Parkinson vs. Parkinsonism-Plus

Motor symmetry

Axial rigidity

Tremor

Limb dystonia

Pyramidal signs

Apraxia

Postural instability

Vertical supranuclear gaze restriction
Frontal behavior

Visual hallucination
Dysautonomia

Levodopa response early in course

Levodopa response late in course
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CBS corticobasal syndrome; DLB dementia with Lewy body, MSA multiple system atrophy; PD Parkinson disease; PSP progressive supranuclear palsy
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Midbrain :
Short A-P diameter
Dilation of 3" vent

“Hummingbird sign”
“Mickey mouse sign”
“Morning glory sign”

el Yo B
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Pons : Hot cross bun sign
Cerebellar peduncle : Hypersignal in T2W

Putamen : Lateral slit-like hyperintensity
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ConticozBasallSyndrome](EBS)

MRI :
Asymmetric posterior cortical
atrophy
Esp. parietal lobe
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Midbrain :
Face of the giant panda

Dorsal pons :
Face of the miniature panda

Basal ganglion :
Bright claustrum

F " 1
"

|7 ]
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Rantothenate]KinaseJAssociated ety et
Neurodegeneration](RKAN)

Basal ganglia :
Eyes of the tiger

Fig 7. T2-weigthed axial brain RMI showing hyperintense signal (necrosis) surrounded by hyperintense (iron

accumulation) at the medial aspects of the globus pallidus [A]. The image resembles tiger eyes - “Eye-of-the-

tiger-sign”
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HuntingtonisiDiseasel(Ghorea)

Caudate head atrophy with straightening of walls of lateral ventricles
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Selected Neurogenetic Syndromes

* Neurofibromatosis type 1 (NF1)
* Neurofibromatosis type 2 (NF2)
* Tuberous sclerosis complex

e Sturge-Weber syndrome

* Von Hippel Lindau syndrome
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Neurofibromatosis Type 1 (NF1)

A diagnosis of NF| can be made in an individual with 2 or more of the
following:

Skin 3 * >6 café au lait macules (>5 mm in greatest dimension for prepubertal
persons and >|5 mm in greatest dimension for postpubertal

persons)
* Axillary or inguinal freckles
* >2 neurofibromas (any type) or | plexiform neurofibroma SN B
Eye 2 * Optic glioma o "3, .
* >2 Lisch nodules R % .
Bone * Sphenoid dysplasia, tibial pseudoarthrosis, or other distinctive bone ' ™ it
lesion Cutaneous neurofibroma

" 4 ~ i ry

FamHx* First-degree relative with a diagnosis of NFI

A A
B Rt f

Abbreviation: NFI, Neurofibromatosis type |.
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Neurofibromatosis Type 1 (NF1)

4™ J N : / 'argellateralithoracic

Plexiformineurofibromaf® meningocele

atirighticavernous'sinusg

“ M
,Neurofibromata

compressing/spinal{cord e
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NF2-Related Schwannomatosis (2022 Dx) ‘@ e 3

Bilateral vestibular schwannomas (VS)

Identical NF2 pathogenic variant in 22 anatomically distinct NF2-related tumors
(schwannoma and/or ependymoma)

Either [ 2 Major ] or [ 1 Major + 2 Minor ] of the following:

. Major Minor Minor
(can count >1 of type) (can count only once)

Unilateral VS
. . . Ependymoma Subcapsular/
Multiple meningiomas - — . cortical cataract
1%t degree relative other than sibling Single meningioma it Retinal hamartoma
. . (age<40 y)
with NF2-related schwannomatosis Schwannoma Epiretinal
NF2 pathogenic variant in unaffected membrane

tissue (e.g. blood)
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Cerebellopontine Angle Mass <

Enhancing mass

* Vestibular schwannoma (80%)
Meningioma (10%)
Trigeminal schwannoma
Facial nerve schwannoma
Ependymoma

* Metastasis

Mass with CSF density

e Epidermoid cyst (5%)
* Arachnoid cyst

‘/-e:.:-xtl:} 5
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Mass with high T1

* Hemorrhagic vestibular schwannoma
Neurenteric cyst

Thrombosed berry aneurysm

CPA lipoma

Ruptured intracranial dermoid cyst

* Neurosarcoidosis

Cholesterol granuloma
Paraganglioma, chrondrosarcoma
Chordoma, endolymphatic sac tumor
Brainstem glioma, choroid plexus
papilloma, lymphoma,
hemangioblastoma, medulloblastoma
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Tuberous Sclerosis Complex (TSC)

2 Major criteria OR 1 Major + 2 Minor

Diagnostic criteria for tuberous sclerosis

Major features Minor features

Facial angiofibromas or forehead plaque
Nontraumatic ungual or periungual fibroma

Multiple, randomly distributed pits in dental enamel
Hamartomatous rectal polyps

Hypomelanotic macules (three or more) Bone cysts

Shagreen patch {connective tissue nevus) Cerebral white matter migration lines
Multiple retinal nodular hamartomas Gingival fibromas

Cortical tubers Nonrenal hamartoma

Subependymal nodule Retinal achromic patch
Subependymal giant-cell astrocytoma Confetti-like skin lesions

Cardiac rhabdomyoma, single or multiple
Lymphangiomyomatosis, renal angiomyolipoma, or both

Multiple renal cysts

g *) Faculty of Medicine
e/ Siriraj Hospital

. > Mahidol University
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Faciallangiofibroma (adenoma'sebaceum);

Hypomélqngj&mécgl.(Ash leaf)

Shagreen patch
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Subependymal giant cell Multiple calcified Numerous cortical tubers
astrocytoma (SEGA)** subependymal nodules & (expansile)

Near Foramen of Monro subcortical hamartoma
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Sturge-Weber Syndrome (SWS)

Cortical calcification & Deep medullary & ventricular/
engorged choroid plexus choroidal venous collaterals

\ e
compensatory,expansion of‘calvarium &
frontal sinusI(Dyke-:DavidoffiMasson)
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von Hippel-Lindau Disease (vHL)

If +ve family Hx of retinal/CNS hemangioblastoma :

" One hemangioblastoma or J5zotiatedlconditionsinVHNDIsea sl

Y

= One visceral lesion

e.g. renal tumor, pancreatic cyst/tumor, ;
pheochromocytoma or papillary cystadenoma of the [

epididymis

If no definite family Hx : ORI SRS

(e :§Solid renal cell CA lh:§Pancreatic neuroendocrine tumor,

= Two retinal or cerebellar hemangioblastomas SEREESEES

= One hemangioblastoma plus one visceral tumor
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von Hippel-Lindau Disease (vHL) L ETETE o

. ",
o D, I,
Cerebellumihemangioblastoma

Spinalfcordlhemangioblastoma 4
Cystic hemangioblastoma with enhancing FIGURE 19-36. Axial postcontrast T1, in the same patient, shows a pial-

based hemangioblastoma in the upper cervical spine (arrow).

mural nodule that abuts the pial surface
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Miscellaneous Conditions
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80% from lung, RCC, breast, melanoma, colorectal

. \ _
Well demarcated ring-enhancing lesion with
perilesioﬁ'E,I

Often]located at G-W junction’(80% cerebral he
50% solitary lesion
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HemorihagiclMetastasis!

Hemorrhagic metastasis — melanoma, RCC, chorioCA, thyroid CA

Hyperdense'lesion in noncontrast CTwwith ring'enhancement
Peritumoral edema



Sellar-Suprasellar Massses

Intrasellar masses

‘g Mahidol University £ 5
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Supra/parasellar masses

Pituitary adenoma

Pituitary carcinoma
Pituitary metastasis

Pituitary lymphoma

Meningioma

Craniopharyngioma
Germ cell tumors
Astrocytoma / glioma
Hamartoma

Dermoid / epidermoid /
teratoma




RituitagylMacroadenoma

210 mm in size; isointense to gray matter, moderate contrast enhancement
Optic chiasm compression, +/- cavernous sinus invasion

Large lesion are often heterogeneous (due to area of cystic change/necrosis)
Bilateral identation by diaphragma sellae “snowman” or “figure-of-8” appearance
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Craniopharyngioma
Suprasellar 75%, large tumor compressing optic chiasm/midbrain,
+/-obstructive hydrocephalus

Lobulated contour, multiple cystic lesions (some parts are vividly enhanced)
Calcification is very common (90%)



T1W - Hyper (fat, proteinaceous), hypo (calcification, blood products) with enhancement
T2W - mixed signal
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ing of psterir,a_ globes
Protrusion of optic discs
Dilated perioptic subarachnoid space
Tortuosity of optic nerves

-

.

Partial empty sella

Faculty of Medicine
Siriraj Hospital

Transverse sinus
stenosis
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TABLE 3. THE SEEPS MNEMONIC FOR QUALITATIVE
FEATURES OF CSF LEAK ON MRI

- Subdural fluid collection
_ Enhancement of the pachymeninges
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* Hyperintense T2 signal in:
* Maedial thalamus, mammillary body, periaqueductal gray, dorsal pons/medulla, around central
fissure (cerebral cortex)

 DDx: NMOSD, CID



Carbonlmonoxidelpoisoning|
Hypenri”finfglobusipallidus
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Nonketotic]Hyperglycemia

Hyperdense at caudate and putamen in noncontrast CT
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Congenital

Non-congenital
infections

Vascular

https://rad.washington.edu/about-us/academic-sections/neuroradiology/teaching-cases/69-year-old-progressive-dysarthria-extrapyramidal-signs-ataxia/

Classification of Pathological Calcifications

Sturge-Weber syndrome
Tuberous sclerosis
Neurofibromatosis
Lipoma

Cockayne syndrome
Gorlin syndrome
TORCH infection, Zika

Chronic viral encephalitis
Granulomatous infections
HIV infections

1° atherosclerosis
Cavernous malformation
AVM, aneurysm

Chronic infarction/ vasculitis

http://contenido.acronline.org/Publicaciones/RCR/RCR28-3/04-RCR-28-3-Algoritmos_Ingles%20(para%20publicacion).pdf

Metabolic

Neoplasms

j) Faculty of Medicine T
e/ Siriraj Hospital SI—NEURO

’51 :‘*.#“ o
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Fahr’s disease
Hypothyroidism
Hypoparathyroidism
Hyperparathyroidism
Pseudohyperparathyroidism

Oligodendroglioma
Craniopharyngioma

Germ cell tumors

Neurocytoma

Neuroectodermal primitive tumor
Ependymoma

Ganglioma

Meningioma

Medulloblastoma

Pliocytic astrocytoma
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Multiple Sclerosis Multiple Sclerosis Multiple Sclerosis

Transverse Myelitis  Anterior horn Ischemia Vit B12 defic
Neuromyelitis Optica Polio
Multiple Sclerosis Post-vaccination

Cross sectional Ischemia  Neuromyelitis Optica

Ischemia
Herpes
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Owl’s eyes



Mahidol University

Faculty of Medicine

Siriraj Hospital SI—'&JEURO

Abnormal bone signal

.

! e
\\ N '..I}estricted diffusion ("T'DWI,

\ $ oo :
\ R\ q L8 3
\ o
9 .
/% \ \ 5
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\‘ ‘\" 4 \ Owl’s eye sign }

Snake-eye T2 16 DWI ADC
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Spinal Eistula T v

the level of longitudinal extensive lesion

FIGURE 26-17. Frontal view DSA, in the same patient, shows a dural
arteriovenous fistula arising from a left L1 injection (left) with

opacification of tortuous spinal draining veins (arrow, right).

-‘;’. !
Prominent serpiginous intradural
extramedaullary flow-void structures
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Plain Film Used in Selected Conditions B ™ seveuro
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Khaiary S, Orz Y. BMJ Case Rep 2017.

Sattur AP, Goyal M. Lancet 2011; 378: 1580.
https://www.sciencephoto.com/media/262710/view/sturge-weber-syndrome
Wolf SM. Pediatric Ann 2006; 35(5): 332-44
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AT 5.

]

~+ Ballooning of sella (>15mm)
* Double floor sign
* Eroding dorsum sellae
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Plain Film Used in Selected Conditions BT sl

Rheumatoid arthritis
Psoriatic arthritis
Ankylosing spondylitis

~ ADown syndrome
3 ‘;{ < Marfan syndrome
%O Neurofibromatosis type 1
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Plain Film Used in Selected Conditions WL aiewo

Vertebral metastases

* Absent pedicle sign

* ‘Winking owl’ sign

* Breast, thyroid, renal, lung,
prostate cancers

Osteoblastic bone lesions

Ivory vertebra

Prostate > breast/lung/carcinoid
Paget’s disease, lymphoma,
renal osteodystrophy, etc.
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Plain Film Used in Selected Conditions W e

FRFSE=NLs/ 20
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L / ¥ ~ Extramedullary hematopoiesis
‘ ’ in Thalassemia

ology.com (C)
& Al Righis Reserved




\\ r' ” o NUH1ONNAUURO A -
i , ¥/ @LEIWNYEAQS) i
Outline: (Essentlal in, Nwe_.ur' maging 4 e .

7\ )iz ey \



Mahldol Unlver5|ty -
Faculty of Medlcme Slrlraj Hospltal Sl N E U RO

e T It . o - e — w’ v

34th Review in Internal Medicine 2026
Essential in Neuroimaging

= Division Gﬂﬁﬂm \

m@m@mﬁmmm
eimail:lnatthapontrat@mahidolfac'th




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104
	Slide 105
	Slide 106
	Slide 107
	Slide 108
	Slide 109
	Slide 110
	Slide 111
	Slide 112
	Slide 113
	Slide 114
	Slide 115
	Slide 116
	Slide 117
	Slide 118
	Slide 119
	Slide 120
	Slide 121
	Slide 122
	Slide 123
	Slide 124
	Slide 125
	Slide 126
	Slide 127
	Slide 128
	Slide 129
	Slide 130
	Slide 131
	Slide 132
	Slide 133
	Slide 134
	Slide 135
	Slide 136
	Slide 137
	Slide 138
	Slide 139
	Slide 140
	Slide 141
	Slide 142
	Slide 143
	Slide 144
	Slide 145
	Slide 146
	Slide 147
	Slide 148
	Slide 149
	Slide 150
	Slide 151
	Slide 152
	Slide 153
	Slide 154
	Slide 155
	Slide 156
	Slide 157
	Slide 158
	Slide 159
	Slide 160
	Slide 161
	Slide 162
	Slide 163
	Slide 164

