s

L\‘ HACETTEPE UNIVERSITESI - a Saae = e
TIP FAKULTESi V' oy o oo ERE

Demanst | Yy P& P WRIN} R

52 ed 5 NI | dza dzF

| P« PEDOCP Toe | I adul t Pl
DSNALFGNR . AfAY 5P



b A el WER NI} R& 2 f

A Demand: & PNJP O 3% |ONRYTP AN/ VRGN € S Y
dJARSNB] | NUPe2NJ

ADemandi I yPaAPY RI I NJ IV?,I-‘ 1FtPy
T2yl1aAezZ2y St Il NNYUNEt SYS

A Radyoloji raporunu anlamak

Al Fy3A YAGSEATGS 31 NNyaNf

nilmek

ADemand @ PNPOP Ul YPAP | cPaPy
raporlar




AT DOABE VI G2)

Kognitif Bellek Yakin: yakin gecmise ait kisisel ve aktiiel olaylar;
Uzak: ilkokul 6@retmeni, okudugu okullar, evlilik, emeklilik tarihleri,
vb.
Dikkat Dalgalanma, konsantrasyon, celinebilirlik
Dil Kelime bulma, anlama, okuma, yazma, hesaplama gliliikleri
Gdorsel-mekansal islevler Yabanci/tanidk  mekanlarda  dolasabilme, vyaz  karakterinde
(ortografik) dedisiklik
Yiiriitiicii islevler Problem ¢dzme, yargilama, soyutlama bozukluklan
Praksis Alet kullanma, giyinme, oturma-yiriime giiclikleri
Gnosis Nesneleri tanima, mekanda birbirinden ayirma
Davranissal Kisilik degisiklikleri Apati, disinhibisyon, sosyal uygunsuzluk
Duygudurum bozukluklan Keder, isteksizlik, huzursuzluk, yerinde duramama, sinirlilik, uygunsuz
nese, esin pesinden ayrilmama
Algi bozukluklan
Gorsel ve diger hallsinasyonlar
Diigiince bozukluklan
_ Hirsizlik, sadakatsizlik, Capgras ve dider tiirden hezeyanlar
Islevsel Sokakta GYA'lar Is yasami, yolculuk, mali isler, alisveris, sosyal iliskiler
Evde GYA'lar Hobiler, ev aygitlarini kullanma, yemek pisirme, dider ev isleri, kiiclik
tamirat, gazete-TV ilgisi
Kendine bakim Yemek yeme, yikanma, givinme, makyai, tras olma, tuvalet mekanidi,
sfinkter kontrolti
Motor Yiirtiyiis bozuklugu, diismeler, donmalar, dengesizlik, hareket yavashdl, giicsiizliik, erime, seyirme
Otonom Inkontinans, empotans, ortostatizm, konstipasyon, terleme
Uyku REM-davranis bozukludu, asin glindiiz uykusu, uyku apne sendromu

Functional Areas of the Brain'

Motor Area

 control of voluntary muscles Parietal Lobe

* sensations

* language

* perception

* body awareness
* attention

* kin sensations (temperature,
pressure, pain)

Frontal Lobe

* movement

¢ problem solving

¢ concentrating, thinking

* hehaviour, personality, /’
mood /

Broca's Area '

* speech control

Sensory Area
y / /

Occipital Lobe

® yision

* perception

Wernicke's Area

¢ language
comprehension

Temporal Lobe Cerebellum

* hearing * posture

* [anquage * balance

* memory * coordination of
' movement

Brain Stem

* (Onsciousness
¢ breathing
* heart rate

santral (rolandik)
frontal lob sulkus

=l tal lob
U
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-

guneus®”
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Temporal s
ole Entorhinal)(Parahippocampal

temporal lob silviyan (lateral) sulfi]
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Limbic System
i Cortex Basal Ganglia

Cingulate

The Cerebral

5 £ -(c) Lobes and sulci of the cerebrum
Hemispheres

Central

Precentra sulcus Postcentral
rus
Frontal Iobgmls & 7 7 o Parietal lobe

/\g ‘Parieto-occipital sulc

4

.
/

2

Caudate )
Nucleus

Cortex

(seen better on medial surfa
of hemisphere)

Putamen Thalamus

N
2R

Subthalamic S \Pallidus

Nucleus
ubstantia \Hypothalamus
Nigra

Lateral sulcus -
is actually deep enough to really be a fis

Occipital lobe
Temporal lobe

- Transverse
/ - cerebral fissure

i = Cerebellum
G- Pons

Medulla oblongata

Spinal cord
Diagram colors are consistent with Figure AB417. i
e 9 g Basal Ganglia Pathways
) e Figure AB-17: Limbic System
Frontal lobe  Central sulcus ;Zo'izide"” (Cross-Coronal Section)

Thalamus
Caudatie
Putamen Subthalamic
Nucleus
Gyri of insula . .
Temporal lobe Globus Substantia Nigra

(pulled down)

Pallidus

Neostriatum = Caudate + Putamen

(d) Location of the insula lobe

The lateral sulcus is deep and if you push away the frontal and temporal lobes, you see the gyri of insula.

Parahippocampal Striatum = Caudate + Putamen
Gyrus + Globus Pallidus

Diagram colors are consistent with Figure AB-16. Diagram colors are consistent with Figure AB-18.




Postcentral Superior Posterior

sulcus and parietal |ntraparietal Paracentral
gyrus lobule sulcus lobule

Top of the

central sulcus Cingulate sulcus
(marginal branch)

Precuneus

Supramarginal  Angular Parietooccipital Calcarine Subparietal

gyrus gyrus sulcus sulcus sulcus

Nolte: The Human Brain.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.

santral (rolandik)
frontal lob ) sulkus

=

tal X Rostral anterior
Medial ) &
cinqulate

oksipital
lob

orbito-frontal

~
Temporal /
pole

silviyan (lateral) suliy
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Axial

Coona¥

1 4

Sagittal

o ! !Ihl')

CT

(A)

Anterior
(in front of)

Superior
(above)

f

Inferior
(below)

Longitudinal
axis of the

Caudy;

Posterior
(behind)

Longitudinal axis
/ of the brainstem
and spinal cord

Caudal



Enerjisi

Yontemler
Réntgen X-lgini
BT X-lgini
MR Radyofrekans ve
Manyetizma
us Yiksek frekansli
ses
RG (SPECT, y-1$in
PET)

Klinik Kullanimi

-Dogal kontrastla ¢evrili yapilar
(Akcigerler, kemikler, meme)
-Kontrast madde ile incelemeler
(Sindirim borusu, idrar yollar,
damarlar)

-Travma
-Yer kaplayan lezyonlar (tUmor
evrelemesi), dzellikle gégus ve
karinda.

-Merkezi sinir sistemi

-Eklemler (spor hekimligi)
-Damarlar

-Kanser evrelemesi (daha ayrintili
gorlntuler), dzellikle kanserin
cevre isgalinin
degerlendiriimesinde

-Yumusak dokular

-Parankimal organlar

-Kistik yapilar

-Damar darliklar ve damarlanma
(Doppler)

-Kemik metastazlarinin
arastinimasi

-Onkolojide evreleme
-Demanslarda ayirici tani

Gugli Yanlan

-Anatomik butinlik
-Aygitlar her yerde
bulunabilir

-Islem basit ve ucuz

-Ayrintili gorunti
(kesitler)
-TUm yapilan gérintiler

-Yumusak dokuyu en
ayrinti gésteren yontem
-Her duzlemde kesit
goruntd alabilmesi
-Kemige yakin yumusak
doku ¢ok iyi goruntilenir
-Akim kontrastsiz
goruntilenir

-lyonizan 131n yok

-Islem basit ve ucuz
-lyonizan 131n yok
-Hasta yatagdi basinda
inceleme

-Fonksiyonel bilgiler
verir

-1sin dozu genellikle
rontgenden azdir

Zayif Yanlari

-Goriintileri ayrintily
deqil

-X-1$1mnin zararl
etkileri

-X-1sinin zararh
etkileri

-Réntgene gore
pahali

-Kalp pili vb aygiti
olanlar
incelenemezler
-Harekete duyarl
-Kalsifikasyon ve
SAK iyi
goriintilenemez
-Akciger parankimi
incelenemez
-Klostrofobi

-En pahali yéntem

-Gaz ve kemik
incelemeye engel
-Sonuglar incelemeyi
yapana asiri
derecede bagl
-Cozimleme guci
dusuktir



A 1967Godfrey
Hounsfield

ABT

I Gantry
i~ POPYP UNLN
i 55S0S10!1 NJ

* Hava -1000 - -600 HU

* Yag -100 - -60 HU

* Su 0 HU

* Beyaz cevher 30-34 HU —
* Gri cevher 37-41 HU

* Taze kan 50-100 HU
¢ Kemik 500-2000 HU




To o

* Hava -1000 --600 HU
* Yag -100 - -60 HU
* Su O HU

* Beyaz cevher 30-34 HU

* Gri cevher 37-41 HU

* Taze kan 50-100 HU

* Kemik 500-2000 HU

CT

Akut patolojilerde
MRkontraendike? f R dz€ dzy ==
el Rl ST ATt SYSR 1D
Tedavi edilebilir Cerrahi
nedenleriekartasyonunda



Hiperdens gorinunen patolojiler

— Kalsifikasyon 4 Types

— Kontrast AN Subdira |
& N Duran

— Kanama Epidusal h\

— Trombiis/yavas akim R*

— Metalik yabanci cisimler

irten e bral
(Parondayral)

— Hiperseluler kitleler (lfoma, yiksek grade gliom ...)

— Musin iceren kitleler (kolloid kist, kraniofaringioma...) EPIDURAL HEMATOMA

N

BT-iskemi
N Arachnoid mater Arachnoid mater

@ Subarachnoid . - Subarachnoid
Erken bulgular R X e
@ Pia mater

— Beyin dokusunda hipoattenuasyon

Brain

- Gn'beyaz CEVher aynmlnda kaylp Bleeding into the space between Bleeding into the space between

the dura mater and the brain itself the dura mater and the skull

— Lentiform gekirdek sinirlarinin kaybolmasi
— insular kurdele (ribbon) isareti
— Dense MCA isareti
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sargilan

¢ Magnet

¢ i O o Gradient

Her doku proton igcerigine gore farkh kuvvet olusturur

Olusan sinyaller anten ile (koil) toplanir ve sinyalin siddeti
grinin tonlan seklinde gorintiGye donstGrilOr
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Larmor frequentie
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< {fequehtia Z-as

' Uit-fase

Larmor Frequentie
63.855 MHz
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Periventrikiiler multiple skleroz vlaklari
A. T> agirlikli goriintiisii.



Konvansiyonel MR ve Akut K s k e mi

Yi-Cheng Zhu et al. Stroke. 2011;42:1140-1145

e

American
Heart
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Gradientecho/ Susceptibility
Weighted (SWI) MRG
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Fonksiyonel MR

Beyin aktivitesi 4

Oksijen tuketimi

4\

Serebral kan akimi

"

~N 7

Oksihemoglobin
Deooksihemoglobin ¢

|

Manyetik susceptibility v

l

T2* 4

|

MRI sinyali A

A

Serebral 'Y 1 PYPYRI
huQf SYYSaA aSgA
RSEAOAY . h[5 &aA:
RSEAOAYAYAY | &P

Serebral 'y | { PY K®PI
O2ektraksiyonuntR N 6 S NJ
Serebral 'Y 1 PYP I N
serebralmetabolik2 N} Yy Py P
I NI G P NJP N3

. dz | NdinBeyebrhl H
metaboliki N1 SGAY K®PI
RFEKEF FFTflFRPNDP .
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(BuxtonFrank 1997))



Default Mode Network - DMN

DMN

N -
*Beynin karanlik gucu
*Odevsiz (Task free) fMRI

A Bazal beyl n akt|V|teS| *Yavas salinimli koheran vokseller -0.1Hz

(konnektivite analizi)

enerjinin %801Inl l.,J N 1 é L,J SaIience&EksekUtif
AMental3 1 NB G 23 p .

~n

+ Salience: frontoinsiler-ant. singulat
* Eksekditif: Lateral frontoparietal

Motor & Vizuel

Time series

Medial Prefrontal
Post Singulat
Precuneus

Med. Temporal
Inferior parietal




Default Mode
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i
A Medial Temporallob ve MRI protocol Dementia

hipokampalatrofi
3D MPRAGE isotropic voxels

A T2 Sag T1W coronal reformat perpendicular to hippocampi
ATYTFENJOGE T NP
YAINRTIFIYFYFTI * o

1Ff8ATA] Feieay ;\IrrJFI]D FIIQIBP 3@5&95, Lmm isotropic voxels

birikimlerini

A ELAIR Tra T2ZW | 3 mmslices, 1mm isotropic voxels

AD/I!'" @S 1 YIRRS féGTdéhz fll-NJP
radient-echo, 3mm slices,
A DWI: [CAZARNRE N ms, small lip angle

A £ &1 GUDigkémi




Demans Hastaliklarinin Siniflandirilmasi

Primer (Dejeneratif)

Sekonder

Alzheimer hastalidi

Lewy cisimcikli demans

Fronto-temporal demans
FTD-davranissal varyant
Ilerleyici tutuk afazi
Semantik demans
FTD-ALS

Hareket bozukluguyla birlikte
Parkinson hastaligi demansi
Kortiko-bazal dejenerasyon
Progresif supranukleer paralizi
Huntington hastahg
Multi-sistem atrofiler
Wilson hastahdi
Noroakantositoz

Prion hastaliklarn
Creutzfeldt-Jacob hastalig
Gerstmann-Straussler-Scheinker hastalid
Fatal familyal insomni

Cesitli pediyatrik demanslar
Kufs hastalig
Metakromatik lokodistrofi
Gaucher hastaligi
Niemann-Pick hastaha

Diger ender demanslar
Limbik demans
Poliglukozan cisimcik hastahqg
Arjirofilik tahil hastaha

Vaskiiler demans
Multi-infarkt demans
Binswanger hastaligi
Stratejik infarkt demansi
CADASIL
Normal basingh hidrosefali
Toksik-metabolik demanslar
Wernicke-Korsakoff hastalig
B12 vitamin eksikligi
Hipotiroidi
Kronik karaciger hastalg
Organik cozlctilere maruz kalma
. Llaclar
Infeksiyonlar
Herpes simpleks ensefaliti
Norosifilis
Kronik menenijitler
HIV-demans kompleksi
Whipple hastahid
Kafa ici yer kaplayic hastaliklar
Neoplastik durumlar
Subdural hematom
Otoimmun-inflamatuar hastaliklar
Multipl skleroz
Behcet hastaligi
Paraneoplastik limbik ensefalit
VGKC ve NMDAR kanalopatileri
Granulomatoz anijitis
Primer sinir sistemi vaskuiliti
NAIM sendromu
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Primer (Dejeneratif) Sekonder
Al E1T KSAYSNI | I adlxt B BemEd
A LewyCisimciklDemans A Mikst Demanslar
A FrontotemporalDemans A SubduraHematom

A ProgressiBupranukleaPalsi Ab 2 NI f o0 &Py ocef
A MultisistemAtrofi
A KortikobazaDejenerasyon
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Evre 1

Asemptomatik amiloidoz

Yuksek PET amiloid tutulumu

Duisiik BOS AR 1-42 duzeyleri

Evre 2

Amiloidoz+N&rodejenerasyon

FDG-PET ve fMRG'da noronal
disfonksiyon

Yapisal MRG' de kortikal
incelme,hipokampal atrofi

Yuksek BOS tau duizeyleri

Amiloidoz+Norodejenerasyon+Gizli kognitif etkilenme

HKB tani kriterlerini
karsilamama

Zorlayici kognitif testlerde
zayif performans

Bazal kognitif duruma gore
disme kaniti

| ALZHEIMER HASTALIGI \



Anormal

| — Amiloid beta birikimi(BOS/PET

~ Sinaptik disfonksiyon(FDG-PET/fMp
~ Noronal Hasar(BOS tau)

== Beyin Yapisal(v-MRG)

= Kognisyon

~ Klintk disfonksiyon

o)

Evreler

I ) Eko isyon
- preklini HKB
15—20yl .

klinil¢ disfonksiyon

Demans



Brain Cross-Sections

Normal Alzheimer's

Causes

Several factors contribute to the progression of Alzheimer's disease. They Include neurochemical
factors, such as deficiencies in acetyicholine (a neurotransmitter), somatostatin, substance P, and
norepinephrine; environmental factors, such as aluminum and manganese; viral factors, such as
slow-growing central nervous system viruses; trauma; and genetic immunologic factors. The brain
tissue of a patient with Alzheimer’s disease typically shows cortical atrophy. the halimark features
being neurofibrillary tangles. neuritic plaques, and granulovascular degeneration

Aatrofi ( Temporalloblarda belirgin)
A Hipokampale entorinalkorteksatrofisiK I & (i | #SukaRSNA Yyt A1 | NI PO P
6ARRSUOA | NIdPlcel RFKE BIS&IRYR Kbkl & | NH YISANL PR
Aemporahorna Sy A6t A €A | NI
Aoroidal¥ A &E3SNNIO6f A EA | NI
Adipokampalparahipokampatrofi
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NeurobiolAging2009:30(11):171R3
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Global Kortikal Atrofi

Visual rating scale of GCA

Degree of Atrophy Gyri Sulci
GCA=0 None Normal volume Normal width
GCA=1 Mild (may be considered Normal Some opening of sulci
normal in the elderly)
GCA=2 Moderate Reduced Enlarged
GCA=3 Severe Severely reduced Severely enlarged
(knife blade)

Frontal

Parietal

Central Sulcus

ore cranial images.

000

EurNeurol1996;36(5):26872.



MTA-Scale (Scheltens)

Width of choroid fissure
Height of hippocampal
formation

Width of
temporal horn

Copyright A. au, MD=Tmaios



MTA-scale for Medial Temporal lobe Atroph{sheltens

Width of

Scale Choroid fissure

0 N

H$ W N =
—y
—
—_—

Width of

temporal horn

N
N

1
I
IR

Hippocampal
thickness

]

N
N

| D

Ll
pil ,

A maximum height of left hippocampal formation; B: maximum width between
hippocampal formation and the brainstem; C: maximum width of choroid fissure;
D: width of temporal horn.

Hippocampal Anatomy

Fimbria
Alveus Choraid B

Temporal hom

Charoidal
fissure

\

Hippocampal
fissure

Subicul
Dentate gyrus Jedun

Parahippocampal
gyrus

Collateral
sUlcus

Scheltens et al.,, 1992.
doi:10.1371/journal.pone.0022506.1002

Medial temporal lobe atrophy in Alzheimers disease is characterised by attenuation
of the hippocampal formation and resultant widening of adjacent CSF spaces.



A coronal MRI scan at the level on which the hippocampus and entorhinal cortex was
measured.

C

R. J. Killiany et al. Neurology 2002;58:1188-1196 R. J. Killiany et al. Neurolpgy 2002;58:1188-1196
AMERICAN ACADEMY OF
N

EUROLOGY.

E2002 by Lippincott Williams & Wil kins
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2006--Normal 201 AH MTA3
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Width of Width of Hippocampal
Scale Choroid fissure| | temporal horn thickness
0 N N N
1 1 N N
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Scheltens et al., 1992.
doi:10.1371/journal.pone.0022506.t002



w

Coronal T1WI of the hippocampus demonstrating p‘rogressive atrophy in
familial AD (images kindly provided by Nick Fox).




BRAIN

& JOURMAL OF NEUROLOGY
doi:10.1093/brain/awqg048 Brain 2010: 133; 1163-1172

A 10-year follow-up of hippocampal volume on
magnetic resonance imaging in early dementia and
cognitive decline

Tom den Heijer,"*** Fedde van der Lijn,*>”* Peter J. Koudstaal,” Albert Hofman,?
Aad van der Lugt,® Gabriel P. Krestin,* Wiro J. Niessen®>® and Monique M. B. Breteler’

1 Department of Meurology, Erasmus MC, Rotterdam, The Netherlands
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Koedam score for Parietal Atrophy

closed sulci of

Grade 0 nocortica atrophy narietal lobes and cuneus

i oarital mild widening of
Grade 1 : orticalpatro , posterior cingulate and
Py parieto-occipital sulci

substantial sUbstantial widening
Grade 2 parietal atrophy of the stici
extreme widening of the

Grade 3 egg;jsg gaEtrgﬂgE- posterior cingulate and
& parieto-occipital sulci

KoedanmscalegradeO-1
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A 152 Normal, 247 MCI, 105 AH
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i DickersorB, Neurology e NestorBrain2008
2011:76:133%402 1131:244354
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Frontal Varyant DI NESf I NEBI vy
A DI NB OS fmedia2 f I N& RosteriorKortikalatrofi
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Characteristics of posterior cortical atrophy

Core features of PCA:
e Insidious onset and gradual progression
¢ Prominent visuoperceptual and visuospatial impairments but no
significant impairment of vision itself
e Relative preservation of memory and insight
o Evidence of complex visual disorders (e.g., elements of Balint’s
syndrome or Gerstmann’s syndrome, visual field defects, visual
agnosia, environmental disorientation)
e Absence of stroke or tumor
Other supportive features:
e Presenile onset
o Alexia
e Ideomotor or dressing apraxia
e Prosopagnosia
e Prolonged color after-images




Present Absent

AD (n=28) 100% -

VaD (n=24) 87% 13%
DLb (n=26) 62% 38%
Controls (n=26) 4% 96%

Medialtemporallobe atrophyin Alzheimer'sliseasevasculadementiag
dementiawith Lewybodies(DLB)andin controls



Fronto TemporalDemans
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I FTD with tau inclusions:
A Frontotemporallobar dementia.
A Progressive non fluent aphasia.
A Semantic dementia.
A Corticobasatiegeneration.
A Progressivesupranucleapalsy.
I FTD TDR3-positive inclusions: moteneuronedisease
I FTD fusedn sarcomapositive inclusions

I FTD with positive IHQ against proteins of thequitin protasomesystem.




FTD SUBTKPLERK

(A) Frontal atrophy on (B) Axial T1-weighted (C) Coronal T1-weighted MR (D) Axial T1-weighted MR

axial fluid attenuated : : image of a patient with : - - -
inversion recovery MRI Image with left temporal progressive non-fluent IiEGIE 1 &l [pRUEi &l

: : lobe atrophy in a : predominant right
of a patient with - - . aphasia (PNFA) and left
behavioural variant of patldegrtnvevrl]ttfilas(esrg?ntlc inferior frontal and superior temporal lobe atrophy.
FTD (bvFTD). ' temporal atrophy.

Harro Seelaar et al. J Neurol Neurosurg Psychiatry
2011;82:476-486

E2011 by BMJ Publishing Group Ltd



Semantik varyant Tutuk/agramatik
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BEVIERICREIE 1 Semantik varyant Tutuk/agramatik

Yener, Papatrniantafyllou, Rosen. Continuum 2010



Basal Ganglia MRI

Substantia
Nigra



LewyCisimcikliDemans(LBD)
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LewyCisimcikliDemans

oQ

Source: Practical Neurology @ 2013 BMJ Publishing Group Ltd
Dopamine transporter scan demonstrating normal configuration of basal ganglia uptake (left) and that seen in a patient
with dementia with Lewy bodies (right).
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Multisistem Atrofi (MSA)

A Parkinsoniyen(MS#R)
A Serebellar (MSAC)

A Medullar,pontin ve
serebellaratrofi
A4.OSY I NR 1 Nf
ASYAOf SYS
A Putaminalateral
niperintensite

A DWI bazal
Beyin MR goriintiileri:

gangliyonlarda
. . . a) Beyin sap1, serebellar atrofi ve serebral atrofi
h I perl ntenSIte b) Putaminal demir birikimi. ¢) Substantia nigrada demir birikimi

d) Beyin sapinda aksiyel kesitlerde hag isareti.




Y
i
W
\

MSAP

T2-weighted axial images of this patient showed putaminal atrophy. noticed by linearization of posterolateral
margin of the putamen and decreased width of the putamen. Abnormal hyperintense signals are seen along
r i . I I n e e the posterolateral margin of bilateral putamen.
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I Putaminalatrofi

| Putaminarkenarda
niperintensrim
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T1-weighted axial image of the same patient showed subtle high-intensity signals at posterolateral margin of
bilateral putamen.
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Fig 2. Case 2. MRI: (A) Marginal hyper intensity in T2 image (arrow). (B) Putaminal hypo intensity in
T1 image (arrow).
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