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Anatomie CT, MR - Mozek

* metodika vySetreni
* baze lebni

* obaly mozku _
e likvorové prostory ™

* mozkova kura m ./3,
* bazalni ganglia w

* kmen, mozecek a hlavové nervy
* turecké sedlo
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Skiagrafie — prosty rentgenovy snimek (zadopiredni projekce)




Skiagrafie — prosty rentgenovy snimek (boéna projekce)




Metodika vysetreni

CT e orbitomeatalni linie, je-li mozné, nelze u MDCT
e zadni jama 5mm, dale 8mm

« HRCT, spiralni, 3D, CTAG
» artefakty — zadni jama, kov
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MR * vSechny tri zakladni roviny

e commisura ant.-post.

* ruzné typy sekvenci - AG,3D.....

» artefakty - pohyb - cévy, pacient (pohyb)
- kov

T2 obraz — zadni jama lebni




Baze lebni

Skelet -

os ethmoidale
os sphenoidale
0s occipitale
os frontale

os temporale




/Foramen cecum Vein to sup. sagittal sinus

Ant. ethmoidal foramen---Ant. ethmoidal a., v. and n.

Baze lebni

Foramina
a jejich obsah

Os ethmoidale
Lamina cribriformis - n.I

Os sphenoidale

f.ovale - n.V;, vv.emm.
f.spinosum - a.mening.media
f.rotundum - n.V,, vv.

opticky kanal - n.IILAO,mok
fiss.orb.sup. - I11.,IV.,V.,v.opht.
karoticky kanal - ACI
f.lacerum - nic

Foramina of
cribriform plate

Post. ethmoidal foramen--Post. ethmoidal a., v. and n.

Optic canal

Sup. orbital fissure ---

Foramen rotundum

Foramen ovale -------—

Foramen spinosum---=

Foramen of Vesalius
(inconstant)

Foramen lacerum

Olfactary nerve bundles

Optic (II) n.
Ophthalmic a.

Oculomotor (ll1) n.
Trochlear (IV) n.
Ophthalmic n.
Abducens (VI) n.
Sup. ophthalmic v.

Maxillary n.

Mandibular n.
Accessory meningeal a.

Lesser petrosal n.
(occasionally)

Middle meningeal a. and v.

Meningeal branch
of mandibular n.

Small emissary v.

Int. carotid a.
Int. carotid n. plexus

Hiatus of canal of -------Lesser petrosal n.

Hiatus of canal of

Int. acoustic meatus---

Greater petrosal n.

Facial (VII) n.
Vestibulocochlear (VIII) n.
Labyrinthine a.

Vestibular agueduct----- -Endolymphatic duct

Mastoid foramen
(inconstant)

Jugular foramen

Condylar canal
(inconstant)™" =~ """"7~

Hypoglossal canal

Foramen magnum----

Emissary v.
Branch of occipital a.

Inf. petrosal sinus
Glossopharyngeal (IX) n.
Vagus (X) n.

Accessory (XI) n.
Sigmoid sinus

Post. meningeal a.

Emissary v.

Meningeal branch of
ascending pharyngeal a.

Hypoglossal (XIl) n.

Medulla oblongata
Meninges
Vertebral aa.




Baze lebni

-
_~Foramina of

A stary v dles

cribriform plate Olfactary nerve bundles

_~Post. ethmoidal foramen--Post. ethmoidal a., v. and n.

= ™ ; - ; —
Ay e Optic (Il) n.
Os occipitale = ‘ {mpn,
¢ N\ Oculomotor (1) n.

f.magnum - XI.,miCha,AV : . ‘ f Sup. orbital fissure --- %Egrr:g?r;ﬁl(lc(:{l)n
can.hypogl. - XII.

Sup. ophthalmic v.
Foramen rotundum Maxillary n.
Mandibular n.

Accessory meningeal a.
Foramen ovale -------

4 # : Lesser petrasal n.
S e m po ra e = : : . l (occasionally)

Middle meningeal a. and v.
Foramen spinosum---- < Meningeal branch

f.j ug“lare = IX,XO’XI,VOjug- 2N q | '7 -. g e of mandibular n.
canalis n.VII. B (e
canoac.int. - VII.+VIII. | b h, : 7 ¢ | -' .' Hiatus of canal of-------Lesser petrosal n.

Small emissary v.

Foramen lacerum

Hiatus of canal of Greater petrosal n.

Facial (VII) n.
Int. acoustic meatus---< Vestibulocochlear (VIII) n.
Labyrinthine a.

\\
~~Vestibular aqueduct----- -Endolymphatic duct

Emissary v.
Branch of occipital a.

; : Inf. petrosal sinus
: . : ' 2 Glossopharyngeal (IX) n.
® ; : 2 N Vagus (X) n.
£ e % Accessory (XI) n.
u ulare 48 - e \ Sigmoid sinus
° e T A Post. meningeal a.

Condylar canal Emissary v.

(inconstant)™" =" """""~ Meningeal branch of
ascending pharyngeal a.
\

Hypoglossal canal Hypoglossal (XIl) n.
Medulla oblongata
Meninges
Vertebral aa.

-
Foramen magnum----




CT baze lebni, HR pfepocet
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HRCT kosti spankové
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Likvoroveé prostory

Choroid plexus of lateral ventricle
_~Subarachnoid space

Ko m O r Supracallosal cist ol i
Dura mater ; o 0 ; ' R “ Arachnoid
et s T~ -t granulations

Arachnoid

Ctvrta komora

* T mokovod

* | obex a centr.can.

e f.Magendie - post-inf
e ff.Luschka - post.-lat

Sylvitiv mokovc

tegmentum/tektum Choroid plexus of 3rd ventricle

Interpeduncular cistern

re I I(o m o ra Gerebral aqueduct (of Sylvius) R
‘Cistem of

Prepontine cistern -
; great cerebral vei

* mezi thalamy

) recesy ) OptiCky ' Choroid plexus of 4th ventricle/ ' | \g‘uesrtee?s“omecju”ary
- infundibularii |
- suprapinealni

Lateral aperture (foramen of Luschka)
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T1 obraz — sagitalni rovina ek '
T1 obraz — koronarni rovina
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Postranni komory

e Celni roh, télo, trlgonum, occ.t+temp.rohy
¢ f MOnrOl il phantom view ol R —— Frontal (

: g : d Central
t ]7 al ventricle S : P ¥4
Var o ; L g L Tempor;

Occipit

ft interventricular
ramen (of Monro)

3rd ventricle
Optic recess

Interthalamic adhesion

Infundibular recess Central canal of s

Pineal recess

Suprapineal recess
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Temporalni rohy postrannich komor

Variabilita X degenerativni zmény
(mesialni temporalni skleroza)



Temporalni rohy postrannich komor




Postranni komory - CT
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Postranni komory - MR
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Varianty komorového systéemu

e asymetrie
e cavum - septi pellucidi, vergae, velum interpositum
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Virtualni endoskopie komorového systému — zdroj dat MR
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Likvoroveé prostory

Cisterny
r£LIREINE

* medularni - pred michou
* prepontinni

e cist.magna

e cerebelopontinni = MMK
* horni cerebelarni

Cistern of
great cerebrs

Cerebellomedul
cistern
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Cisterny
Bazalni cisterny

* interpedunkularni
 supraselarni



Supraselarni cisterna - CT
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Cisterny &
Kolem mesencephala |

3

e ambientni
e quadrigeminalni
e velum interpositum
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Zevni likvoroveé prostory
kolem hemisfer

 Sylvicka ryha
* subarach.prostory na konvexitach
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CT cisternograf




Mozkoveé obaly

Pericranium ranular foveola , _ _
Superior sagittal sinus

oneurotica Emi :
. ; missary vein
Arachnoid granulation Y

Tributary of superficial tem

Diploic vein

Epidural space (potential)

Dura mater
-~

‘ Subdural space
- s Arachnoid

' h”‘_},__._-—— Subarachnoid space

) Pia mater
Cerebral artery
Superior cerebral vein

Falx cerebri

Cerebral hemisphere




Mozkoveé obaly

tion: superior view s S S Hypophysis (pituita

3 ttal sinus (cut) 2 TR %, Optic nerve (Il
 tentorium snus cutl — A gk
rebri (cut) | :

e Zilni splavy - syceni i
* hl.nervy

bf sinuses

ttal sinus (cut) S - e " Great cereb




ozkove obaly

rior sagittal sinus

Ix cerebri

tal sinus




Mozkoveé obaly - MR
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Mozkove laloky

Sulcus centralis - Rolandi

Frontal

Occipital

lobe

D) sulcus

ulcus lateralis - Sylvii
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Corpus callosum




Corpus callosum - MR - sagitalni rovina




Corpus callosum - CT
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ions A
um \

callosum "
Head of caudate nucleus

ricle Anterior limb
K’ of interna

Genu capsule

e " Posterior limb
. Putamen Lent
ez S nucld

Globus pallidus

3rd ventricle

External capsule

Claustrum

Retrolenticular part
of internal capsule

Tail of caudate nucleus
Hippocampus and fimbri

Occipital (posterior) horn
of lateral ventricle

Habenula

Pineal body

Corpus

o claustrum

striatum ncl.lentiformis

./

putamen

ncl.caudatus gl.pallidus



’I Y 4 u

issection

Genu of corpus callosum (cut)
Septum pellucidum
Head of caudate nucleus
Columns of fornix
Stria terminalis
Body of fornix
Pes hippocampus
Thalami
Uncus
Crura of fornix
Parahippocampal gyrus
Dentate gyrus

Fimbria of hippocampus

Hippocampus

Commissure of fornix

Splenium of corpus callosu

Lateral ventricle
Calcar avis

Occipital (posterior) horn
of lateral ventricle
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Bazalni ganglia - MR (protonova denzita)
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Kmen, mozecek, hl.nervy
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Kmen, mozecek, hl.nervy
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MR — T2 obrazy



Mostomozeckovy kout

CT - skelet, HRCT
MR - likvorové prostory, k.l. !!
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MR — T2 obraz



Turecke sedlo a okoli

Cavernous sinus
Dculomotor nerve (111)
Trochlear nerve (1V)
Abducens nerve (VI)
Dphthalmic nerve (V;)

Maxillary nerve (V,)

al section through
ous sinus

Optic chiasm

Posterior
communicating ar

Internal carotid
artery

Hypophysis
(pituitary gland)

Sphenoidal sinus

Nasopharynx
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Anatomie orbity

* skelet
* mékkeé tkané
* bulbus
* opticky nerv (a obaly)
* oblast konu (intrakonalni)
e oblast extrakonalni
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Anatomie orbity

Bulbus
- predni a zadni cast (Cocka)
- vrstvy stény nevidime (UZ ano !)

Opticky nerv
- orbitalni, intrakan.a intrakran.
-4,5 cm
- pochva - stejné obaly jako mozek




Anatomie orbity

Intrakonalni prostor
- svaly tvori konus (7)
- obsahuje tuk, cévy (a.+v.opht.),
nervy (vétve IILIV,VLV) a n.II

Extrakonalni prostor
- prostor mezi svaly a skeletem
- obsahuje tuk a slznou zlazu



Anatomie orbity - CT

- transverzalni a koronarni obrazy
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CT, koronarni rekonstrukce

MR T1 obraz, koronarni rovina




Orbity: MR T1 obraz, koronarni rovina



CT a MR anatomie
patere a patemiho lanalu



Anatomie - obratle

hode D o)
e telo a oblouk . 1 e i
- 2 pedikly

- 2 laminy U= n o
- 4 Kloubni vybezky EE=LTE
- 1 spinozni

* foramina - ohraniceni




Anatomie - plotéenky a vazy

disk - ncl.pulposus +

annulus fibrosus

predni a zadni podélny vaz

lig. flava - spojuji laminy

interspinalni ligamentum

lig.supraspinosum - nuchae

lig. intertransversarium

Ant.
Vertebral
Body

Ant.
Annulus
Fibrosus

Columns

Facet Joint Capsule
Bony Neural Arch

Interspinous Lig.

Supraspinous Lig.

L Lig. Flavum

Post. Annulus Fibrosus
Post. Vertebral Body




Upper portion of vertebral canal with
spinous processes and pertions of
vertebral archas removed to expose
ligaments on posterior aspact of
vertebral bodies

Tectorial membrane

K 3 ) : — Deeper portion of tectorial membrane

rticular

hpsules Posterior longitudinal

ligament

Alar ligaments

Superior longitudinal fascicles — g

Cruciform

ligament Transverse ligament of atlas

Inferior longitudinal fassicles—

Deeper (accessary) portion
of tectorial membrane:

Principal portion of tectorial membrane
removed to expose deeper ligaments
Anterior atlantooccipital membrane
Apical dental ligament
Alar ligamant

Articular facet of dens for transverse

ligament of atlas
Anterior tubercle of atla

Dens 3 A Articular capsuled

¥

Alar ligament —S Ak

y

Cruciform ligament removed to
show deepest ligaments

//
Transversae ligament




Micha a koreny

* micha - rozsireni - C2-Th2 - HKJ
- Th10-L1 - DICE
- konus - Th12-L.2(3)
- filum terminale
e nervy - 8C, 12Th, 5L, 55, 1Co




meningy

- dura mater - epidur.prostor

- pia mater - subarach.=mok

- lig.dentatum - predni a zadni
subarach.pr.

- dorzalni subarachnoidealni septum

'
'y,

MR — T2 obraz, axialni rovina




Anatomie - cevy michy

A.vertebralis - a.spinalis ant. + post.
radikularni arterie - AV
- a.subcalvia (thyr.)
- Intercostalni
- lumbalni
Tri teritoria : 1) C-Th - do Th2
2) Stredni Th - 3-7
3) Th-L
a.radicularis magna (Adamkiewicz)



Lumbar
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CT patere

- metodika vySetrieni - (sekvencni), spiralni

standardni X polytrauma (radiacni zatéz !)
kostni HR mod

- rekonstrukce
- dokumentace - hodnoceni
mékkotkanove 1 kostni okno !
g 5
Nt g f‘ fﬁ
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CT myelografie
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Intramedularni expanse— patol. rozSifeni Th michy. ]
Micha pUsobi ,defekt‘ napiné kontrastni latky v Utlak duralniho

. 2ch prostorach vaku hernii
likvorovych prostorac s (L peteiie
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CT kréni patefe, mékkotkanové okno




CT krcéni patere, kostni okno




CT kréni patefe — sagitalni rekonstrukce, mékkotkariove okno




CT kréni patefe — sagitalni rekonstrukce, kostni okno
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CT 2D a 3D rekonstrukce

Osteolyza dens axis:



CT rekonstrukce: atlanto-okcipitalni pfechod — koronarni rovina!
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CT bederni patere
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treni patere

Technika MR vyse

Volba civky - celotélova X povrchova

T2




Technika MR vysetreni patere

Volba sekvence - Sagitalni rovina T1, PD a T2 vazeni

SE §2'SE TSE T2 TSE



Technika MR vysetreni patere

Transverzalni rovina T1 a T2 vazeni

T2, axialni rovina, L pater

T2, axialni rovina, C patef



Technika MR vysetreni patere

Koronarni rovina, myelogratfie

. ' MR myelografie
L

T2 koronarné, L pater T1Gd koronarne L patef
Intraduralni tumo



Hodnoceni MR vysetreni - C

T1 BD 2



Hodnoceni MR vysetreni - C

T1 T1 T2



Hodnoceni MR vysetreni - Th,L

. ) , A -y,
T1 v sag. roviné: zobrazeni fora 2 sagitalne




Hodnoceni MR vysetreni - Th,L

T2 koronarng, L patef



Hodnoceni MR vysetreni - Th,L

v

T2 koronarné

MR zobrazeni tekutiny:
kofenova cysta

Myelografie




