LEBKA A VYVOJ HLAVY




Vyvoj kosti

kosterni systém ma 3 zaklady:

e paraaxialni mezoderm
— tvofi segmenty = somity
* chybgji v hlavové Casti

« mezoderm lateralni ploténky T ki
(= somatopleura)
* neuralni lista

somit se koncem 4. tydne diferencuje ve
ventromedialni sklerotom a dorzolateralni
dermatomyotom

sklerotom — pojivova tkan = mezenchym
— diferenciace v rtzné typy bunék (fibroblasty,
chondroblasty, osteoblasty)

5 tydnd, 14 somitu



Osifikace kosti

« dezmogenni (endezmalni) osifikace
— kost vznika primo z mezenchymu

« chondrogenni (enchondralni) osifikace

— mezenchymovy zaklad — chrupavcCity
model kosti (hyalinni chrupavka) — kostni
tkan

Desmogenni osifikace ploché kosti
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Enchondraini osifikace kritké kostl




Lebka
Cranium

* neurocranium
(mozkovna)
— obklopuje mozek a
smysloveé organy
* Viscerocranium
(splanchnocranium,
obliCejovna)
— obliCejova Cast
— kolem zacatku travici
a dychaci soustavy




Neurocranium

0S occipitale
0s parietale
os frontale

os temporale
 —'
0S nasale =3

os lacrimale
0s ethmoidale
0S sphenoidale
vomer

concha nasalis inferior



0S zygomaticum
maxilla

mandibula

0s palatinum
0S hyoideum
ossicula auditus



Osifikace neurokrania

dle osifikace délime na:

» ploche kosti lebecCni
klenby s dezmogenni
osifikaci (kryci kosti)

* chondrocranium
» kosti lebecCni spodiny
s chondrogenni
osifikaci (nahradni
kosti)




Desmocranium

tvoreno bunkami
neuralni listy a
paraaxialnim
mezodermem

ektomezenchym
obklapi mozek a
dezmogenne osifikuje
primarni osifikaCni
centra

rust ve fetalnim |
postnatalnim obdobi

apozice, resorpce

spikula 4 o 0s parietale

0s occipitale

0s nasale
kréni obratle

maxilla

mandibula

Kosti lebky 3-mésicniho plodu



Dysostosis cleidocranialis*

1:1.000.000

 nebolestivé zdureni v oblasti klicni
kosti se objevi ve 2.-3. roce

« obvykle chybi lateralni cast klicni
kosti (v 10 % cela)

« prognatie dolni Celisti kvuli hypolazii
horni Celisti

* nevymizelé fonticuli

« nadpocetne zuby, neprorezane trvalé
Zuby

« poruchy rustu kloubu a kosti



Chondrocranium

lebecCni spodiny
 splyvani zakladu
* chrupavcité spoje jsou
rustova centra, osifikace
behem dospivani

pretrvavaiji:
1. synchondrosis sphenopetrosa
2. synchondrosis petrooccipitalis




Chondrocranium

s prechordalni
chondrocranium

z neuralni listy

* chordalni chondrocranium
Z nesegmentovaneho
paraaxialnino mezodermu l

*partes laterales ossis
occipitalis
z tylnich somitu




exoccipital

squama

basioccipital

http://bio.sunyorange.edu/updated2/summaries/embry.html/57%20composite%20skull%20bones.htm



— sensory fibres &\\ Olfactory (l) * Intermediate Glossopharyngeal (IX)
— motor fibres _\;——‘—:. sensory. nose v _ 3 mc:or: — motor:
NS submaxillary
Optic (I1) / & 7\5,;‘.;-’ i sublingual gland pmtznasrgunlg?:rle
sensory: eye i ' \é. sensory: sensoty:
anterior part of tongue posterior part
i [ | , and soft palate of to.rlxgue,
) Y ; tonsil, pharynx
| Memedae yestibulocochlear (Vill) —
( § ) . sensory: ASARNT )
I - inner ear — ;
Trochlear (IV) ¥ : < EN
motor: superior m k / g _';C;s/
oblique muscle N\ ' vestibular '

cochlear

Abducent (V1) Vagus (X)
motor: external Oculomotor (llf) motor:
muscles except bronchi,
those supplied by gastrointestinal
IV and VI tract
sensory:
heart, lungs,
bronchi, trachea,
> : | larynx, pharynx,
- g gastrointestinal
Trigeminal (V) | //A::\\ I : ‘ tract, external ear
sensory: face, Ve | &
sinuses, teeth, etc. "QJ s % Ep i
i Facial (vil) .~ v
motor: muscles ~J motor: A \ Accessory (XI)
of mastication . muscles Hypoglossal (XII) - motor: sterno-
of the motor: muscles cleidomastoid and
® 2007 Encyclopadia Britannica, Inc. face of the tongue trapezius muscles




Hlavové nervy (Nervi craniales)

I N. olfactorius
I N. opticus
NIT N. oculomotorius
- N. trochlearis
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N. ophthalmicus

N. maxillaris

N. mandibularis

N. abducens

N. facialis

\All N. vestibulocochelaris
N. glossopharyngeus
N. vagus

N. accessorius

Xl N. hypoglossus

Cislo |Latinsky nazev Cesky nazev

Cichovy nerv
Zrakovy nerv
Okohybny nerv
Kladkovy nerv
Trojklany nerv

OcCni nerv

Celistni nerv

Sanovy nerv
Odtahovaci nerv
Licni nerv
Sluchorovnovazny nerv
Jazykohltanovy nerv
Bloudivy nerv
Pridatny nerv
Podjazykovy nerv



Vystupy z lebky

c

| - Olfactory Tract

IV - Trochlear Nerve (broken)
VA - Vertebral Artery

CG - Crista Galli

VIl - Facial Nerve

VIII - Vestibulocochlear Nerve
IX - Glossopharyngeal Nerve
X - Vagus

Xl - Accessory Nerve

XII - Hypoglossal Nerve

CRANIAL NERVES IN CRANIAL CAVITY

ICA - Internal Carotid Artery
Il - Optic Nerve

Il - Oculomotor Nerve

V- Trigeminal nerve

VI - Abducens Nerve




Zaberni (faryngové) Ustroji

zaberni (faryngové) oblouky (arcus pharyngei) S b
zaberni (faryngové) vychlipky (sacci pharyngei)
zaberni (faryngové) vklesliny (sulci pharyngei) ~
zaberni (faryngové) membrany (membranae phaFyngeae)

Thomas W. Sadler, Langmanova |ékafskd embryologie, pfeklad 10. vyddani, Grada Publishing, a.s.2011



Splanchnocranium

« 1. zaberni oblouk
— horni val (= maxilarni)
— 0S Incisivum, maxilla, os zygomaticum, os palatinum, incus
— dolni val (= mandibularni) — Meckelova chrupavka
— dezmogenni osifikaci mandibula, malleus
« 2. zaberni oblouk (= jazylkovy)

— stapes, processus styloideus, os hyoideum (Cast tela a
malé rohy), lig. stylohyoideum

« 3. zaberni oblouk
— 0s hyoideum (Cast téla a velke rohy)



Konecne struktury
z chrupavek zabernich oblouku

incus

malleus

stapes

Meckelova chrupavka proc. styloideus

lig. stylo-
hyoideum

U

malée rohy jazylky

velke rohy jazylky
télo jazylky

cartilago thyroidea

cartilago cricoidea P

trachea ]



Zaberni oblouky — inervace

1. oblouk — n. trigeminus

2. oblouk — n. facialis

3. oblouk — n. glossopharyngeus
4. a 6. oblouk — n. vagus

&l

\ n. vagus
|

n. glossopharyngeus



Carlson: Human Embryology and Developmental Biology, 4th Edition.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.



Kosti lebky — vyvojovy puvod

paraaxialni mezoderm — nesegmentovany

neuralni lista (ventrokaudalni Cast,
ektomezenchym)

ektodermove plakody

— cichova (capsula ethmoidalis)

— sluchova (capsula otica)

— zrakova (capsula optica) — CocCka

zaberni oblouky (1.-3.)

— sluchové kustky, Celisti, proc. styloideus
tylni segmenty

— pars basilaris + pars lateralis ossis occipitalis



Kosti lebky podle puvodu

squama ossis temporalis
os sphenoidale
0s nasale

os lacrimale
0s zygomaticum

maxilla
0S incisivum

os temporale,
pars petrosa

0s occipitale
0s hyoideum, i

L proc. styloideus
‘,—- chrupavky laryngu

mandibula

cervené — nesegmentovany paraaxialni mezoderm
modre — ektomezenchym (bunky neuralni liSty)

tmava modra a 7|21 — derivaty zabernich oblouku (rovnéz
ektomezenchym (bunky neuralni liSty)



Kosti lebky podle osifikace

chrupavcité
neurocranium
(chondrocranium)

Vazivove

neurocraniunm
(desmocraniurn)

chrupavcite
viscerocranium

Parte escamosa
Hueso del temporal Hueso D

Hueso
occipital

Parte interparietal
del hueso occipital

Maxilar
superior

Arco

cigomatico

Hueso hioides
Mandibula

Anillo timpanico

Cartilago
de Reichert
@ Neurocraneo cartilaginoso

. Viscerocraneo cartilaginoso
~~~~ - Viscerocraneo membranoso
Neurocraneo membranoso



Vyvojovy rust lebky

tydnu



Poruchy vyvoje lebky

cranioschisis — neuzavieni neuroporus anterior, nevytvoreni kosti
lebecni klenby — anencefalie

meningocoele (meningokéla) / meningoencefalokéla — malé
defekty lebky, vyhfez mozkovych plen / mozku
craniosynostosis — predéasny uzaveér v

— sutura sagittalis — scaphocephalia (lodkovita lebka)

— sutura coronalis — acrocephalia (vézZovita lebka)

— sutura coronalis + sutura lambdoidea — brachycephalia (kratka lebka)

trpaslictvi (nanismus) — 1:26 000

— achondroplasia — porucha rastu dlouhych kosti, hypoplazie obliceje,
kratké prsty, vyrazné zakriveni patere
— hypochondroplasia — mirnéjsi forma

microcephalia — mozek i lebka pfestanou rist — mentalini retardace



Anencephalia Meningocoele




Interna

Tepny hlavy
arteria carotis

Arteria ophthalmica
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Arteria carotis interna




Tepny hlavy
arteria maxillaris

Arteria maxillaris

Arteria carotis externa



b!<

ni splavy (sinus durae matris

Superior sagittal sinus

Straight sinus

Great cerebral vein (Galen)

Superior sagittal sinus

Falx cerebri

Inferior sagittal sinus

Tentorium cerebelli

Sphenoparietal sinus

Anterior and posterior
intercavernous sinuses

Superior
petrosal sinus

Basilar
venous plexus

Inferior
petrosal sinus

To jugular
foramen

Sigmoid sinus

Transverse sinus Occipital sinus

Falx cerebelli
Confluence of sinuses



Superior sagittal sinus (cut)

Falx cerebri (cut)

Superior ophthalmic vein
Anterior and posterior

»
intercavernous
sinuses

Superficial middle
cerebral vein (cut)

Cavernous sinus

Basilar
venous plexus

Superior
petrosal sinus

Inferior
petrosal sinus

Tentorial
artery

Tentorium
cerebelli

Inferior
cerebral vein

(cut)
Transverse sinus

Inferior sagittal
sinus (cut)

Straight sinus
Falx cerebri (cut)

Confluence of sinuses

Superior sagittal sinus (cut)
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Hypophysis (pituitans gland)

Optic nenve (1)

Internal carotid artery

Oculomotor nerve (I}
Sphenoparietal sinus

Trochlear nerve (V)

Ophthalmic nenve (V1)

Maxillany nerve (W2)

Trigeminal ganglion

Mandibular nerve (W3)
Middle meningeal arterny
Abducent nenve (V1)

Petrosal vein

Facial nenve (V1)
intermediate nerve and
vestibulocochlear nerve (VI11)

Glossophanyngeal (1X)
and vagus (X) nerves

Jugular foramen

Sigmoid sinus (continuation
of transverse sinus)

Transverse sinus
Accessory nenve (XI)

Hypoglossal nenve (XII)

Great cerebral vein (Galen)
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Norma lateralis

Temporal lines

Frontal
bone
Parietal bone
Sp heggrzl ‘j Squama of
: temporal bone
Ethmoid
B Extern_al
acoustic meatus

Occipital bone

Lacrimal A "
bone '.3%
Nasal bone W

External
_ occipital
Zygomatic bone— $ protuberance
Zygomatz'; R Condylar process
process o R s >
teniporal ' Mastoid process
Nasal spine
Styloid process

Maxillary e
process

Coronoid
process



Os frontale

O:s parietale
Os sphenoidale
Os occipitale
Os temporale
Os nasale

Os lacrimale
Os ethmoidale
Os zygomaticum
Maxilla
Mandibula

Os palatinum

Vomer

Norma
lateralis



Coronal

Frontal
suture

bone

Norma
facialis

Supra-orbital
foramen
Greater wing

Squamous
of sphenoid

part of tem-

poral bone
Lesser wing of- Superior
sphenoid orbital fissure

Lacrimal bone

Ethmoid bone,
orbital lamina
Nasal bone Inferior
orbital fissure
Ethmoid bone, )
perpendicular foj;,zg;omatzc
plate
Middle nasal Inferior
concha

nasal concha
Vomer Maxilla

Anterior
nasal spine
of maxilla



Norma
facialis

Os frontale Os nasale Maxilla

Os parietale E Os lacrimale Concha nasalis inferior

Mandibula

Os sphenoidale

Os temporale . Os zygomaticum . Vomer



Vnitrni lebecni
spodina
Basis cranii interna

Os frontale

B ‘
Os parietale Y
Os sphe'nomale C ra n l l
Os occipitale

Os temporale

Os ethmoidale —
I

Os zygomaticum

Maxilla

- norma inferior

B




Jednotlivé
kosti lebky

B Coronal suture

Sagittal suture

.ambdoid suture




Jednotlivé kosti lebky

neurocranium viscerocranium
desmocranium chondrocranium (z zabernich
(z vaziva) (z chrupavky) oblouku)
kosti lebecni klenby kosti lebecni spodiny

sguama ossis occipitalis  pars basilaris et lateralis  mandibula
0Sssis occipitalis

0s parietale os sphenoidale maxilla

sgquama ossis temporalis | 0s temporale (ne Supina proc. styloideus
a bodcovity vybezek) 0ssis temporalis

os frontale os ethmoidale 0S zygomaticum

0S nasale concha nasalis inferior  0s palatinum

os lacrimale vomer 0S hyoideum

0S tympanicum ossicula auditus



os occipitale (tyIni kost) Neurocranium
os parietale (temenni kost)

os frontale (Celni kost)

os temporale (spénkové\ -~
kost)

0s nasale (nosni kost)

os lacrimale (slzni kost)\
os ethmoidale (mchova\

kost)

os sphenoidale (klinova
kost)

vomer (radli¢na kost) yeR R

concha nasalis inferior
(dolni nosni skorepa)




Os sphenoidale
(Klinova kost)

COrpus

— sinus sphenoidalis
(parovy)
— sella turcica

ala minor

ala major

— facies cerebralis,—
orbitalis, temporalis,
Infratemporalis, maxillaris

processus pterygoideus

— lamina medialis et
lateralis

fissura orbitalis superior



Os sphenoidale
Corpus

Corpus

(Jugum sphenoidale / Jho klinové kosti)

(Limbus sphenoidalis)

(Sulcus chiasmaticus / Zkfizefiova ryha)

Sella turcica / Turecké sedlo

(Tuberculum sellae)

Fossa hypophysialis / Podvéskova jma

Dorsum sellae

Processus clinoideus posterior (et medius)

Sulcus caroticus / Krkavcova ryha

Lingula sphenoidalis / JazyCek klinové kosti

(Crista sphenoidalis)

Rostrum sphenoidale / Zobak klinové kosti

Sinus sphenoidalis / Dutina klinové kosti

Septum sinuum sphenoidalum

Apertura sinus sphenoidalis

Concha sphenoidalis / Skofepa klinové kosti

Ethmaoidal

Middle Clinoid process _ )
. Lo . ping 10
Posterior Clineld proeess \ . ]',—oﬂ
Graove for rLt‘lth’ .
olfactory With Tl S
% WH‘-“ \ tote | ethmoid PG o Vad SR | %
Y AN T A/ A\l
\ e NS : H
fl ff Greatf .
. Cerebral 5,

\&m

Optic foramen = =2
Superior orbital
fissure =
=
Foramen rotunduwimn ~"
Foramen Veselii ™
Foramen opals ——
Forgmen spinosum
H |
i, L
4 Fur abducent
nerve

Sping angularis



,Apertura sinus sphenoidalis
Os sphenoidale otvirky a zlabky na horni strané,
canalis opticus

Crista

sphenoidalisj y
f
pohled shora a zezadu zleva

Foramen opticum 2
,////

Ala minor

Concha

sphenoilda]ls
sulcus prechiasmaticus

H
I
i
1
i
i
lrr

foramen
rotundum

Ala magna

“, Facies

temporalis
foramen

spinosum

~Fissura orbitalis
superior

foramen ovale

canalis
pterygoideus

Nk __

Facies orbitalis \§ ,
ol -

17 \\ " T™~.Spina angularis

.
\ Facies spheno-

maxillaris

sphenoidale

Processus
vaginalis

“
“\Lamina lateralis
processus pterygoidei

Canalis pterygoideus

--Lamina medialis

processus
pterygoidei

Suleus pterygopalatinus
™
“Fissura pterygoidei

Proc. pterygoideus

Hamulus pterygoideus’

Copyright © John Wiley and Sons, Inc. All rights reserved




Os sphenoidale
Ala minor

Ala minor / Malé kridlo

Canalis opticus / Zrakovy kanal

Processus clinoideus anterior

Fissura orbitalis superior / Horni o€nicova
Stérbina

Ethmaoidal

apineg
Groove fi

aone for Fith
. ethioid

\ nf,r'aci;;r_a,r
uhe \
A

3 Y

Middle Clinoid process
Posterior Clinodd process \

SRR

. i
SO ot
fissure
Foramen rotundum ~" _°
Foramen Vesalii ™
Foragmen oveale — &
Foramen spinosum

oL
4 Fur abducent

Sping angularis

nerve Lk 1k
Petrosnl e
process \ -
ol With
N, palating
Crista
5phenoidalisl ,Apertura sinus sphenoidalis
Concha { ‘!"
sphenoidalis H !
’\ P.( / /Fommen opticum
3 / f ’;' ”,Ala minor

YEQ
maticus

LY

N
Facies orbitalis §

temporalis

~Fissura orbitalis
superior

f’

Foramen rotundum -

‘ e 2 ! Rostrum ~~<Spi lari
o e - A i sphenoidale " Spina sngulers
analis pterygoideus Processus \Facies spheno

vaginalis

maxillaris

“\Lamina lateralis
processus pterygoidei

) @ - Lamina medialis
Froe. pleciecs - processus
pterygoideus ; pterygoidei

rrygoideus”



Os sphenoidale
Ala major

Plochy

—t Facies cerebralis / Mozkova plocha

Facies temporalis / Spankova plocha __— |
Crista infratemporalis / Podspankova hrana

Facies infratemporalis / Podspankova plocha

Facies orbitalis / O¢nicova plocha ~ \

Facies maxillaris / Celistni plocha \\ \




Os sphenoidale
Ala major

Ala major / Velké kfidlo

Facies cerebralis, temporalis,
infratemporalis, / Mozkova, spankova,
podspankova plocha

Crista infratemporalis

Facies maxillaris, orbitalis / Celistni, oénicova
plocha

(Margo zygomaticus, frontalis, parietalis,
squamosus)

Foramen rotundum / Kruhovy otvor

Foramen ovale / Ovalny otvor

Foramen spinosum / Trnovy otvor

Spina ossis sphenoidalis / Trn klinové kosti

Foramen venosum Vesalii - varabilni

Foramen petrosum Arnoldi (dfive Canaliculus
innominatus Arnoldi) - variabilni

(Sulcus tubae auditivae / Ryha sluchové
trubice)

Middle Clinoid process Ethmoidal

. P . spine
Posterior Clineld proeess \ pn
Groove for | i )
offactory ¢ T
% W"‘“—\_ \ lobe ethaoid Attt
AN LA/
i - -,
Comemm
7

i ff Great

. e,
A <
fissure _
Foramen rotundum ~" _°
Foramen Vesalii ™
Forgmen ovels —
Foramen spinosum

oL
4 Fur abducent
nerve

Petrosal §
3 process : \ -
= ol With
bt

Sping angularis

Crista

sphenoidalis ,Apertura sinus sphenoidalis
! /

sphenoidalis
\ i i Foramen opticum
\ [ /

temporalis

~Fissura orbitalis
superior

HE
{ Rostrum

i sphenoidale
Processus
vaginalis

Spina angularis

L
Canalis pterygoidens™” N
Facies spheno-
A4 maxillaris
Suleus pterygopalatinus g “
/ “\Lamina lateralis
processus pterygoidei

\Fissurn pterygoidei

) i@~ Lamina medialis
Pm. . X ".‘ processus
pterygoideus™ pterygoidei

Hamulus pterygoideus’




FORAMEN
MAGNUM




canalis opticus

fissura orbitalis superior

— foramen rotundum

foramen ovale

‘

.aw-*-?-’ i

—

foramen spinosum






Recurrent - Supenor p SUpEFIOr rectus Levator palpabrae
meningeal orbital fissure / supenions
artery

Common
tendinous ring

Superior

Lacrimal nerve oblique
L Rim of
Anulus tendineus -
Superior Dural
ophthakmic vein sheath
L L ] 5
Nasocillary nerve Optic
nene
Lateral rectus
Medal
reclus
Inferior
2 Ophthalmic
orbital fissure prtcd
Zygomatic nerve Inferior
rectus
Inferior
Levator palpebrae superioris muscle Lcom

Superior orbital fissure

Muscle attachments
and nerves and
vessels entering orbit

Lacrimal nerve (V1) Superior oblique muscle

Frontal nerve (V1) Superior rectus muscle

Trochlear nerve (IV) Medial rectus muscle

Superior ophthalmic vein Optic nenve (Il) in optic canal

o Ophthalmic atery in optic canal

: Inferior rectus muscle
Superior branch of oculomotor nenve (I11)

Inferior branch of oculomotor nenve (IIl)

Inferior orbital fissure z
Nasociliany nerve (V1) ».9
Abducent nenve (V1) . /° 49



Sinus cavernosus

n. Il

a. carotis interna
n. v

n. Vi
n. V1



Os sphenoidale
Processus
pterygoideus

Processus pterygoideus / Kridlovity
vybézek

Lamina medialis et lateralis

(Incisura pterygoidea)

Fossa pterygoidea

(Fossa scaphoidea / LodiCkovita jama)

(Processus vaginalis / PoSevni vybézek)

(Sulcus palatovaginalis / PatropoSevni
ryha)
— Canalis palatovaginalis

(Sulcus vomerovaginalis /
RadlicopoSevni ryha)

Canalis vomerorostralis - variabilni

Hamulus pterygoideus / Kfidlovity hacek

Sulcus hamuli pterygoidei

Canalis pterygoideus Vidii

Processus pterygospinosus Civinini /
Kfidlotrnovy vybéZzek - variabilni

Crista
sphenoidalis ,Apertura sinus sphenoidalis
! {

Concha
sphenoidalis

fForamen opticum

/ .
/ /,Al a minor
/

zygo-

maticus
Facies
temporalis

P/ ~~-Fissura orbitalis
superior

N .
. ~~~Spina angularis

\Facies spheno-
maxillaris

Fo

1 1

! Rostrum

i sphenoidale

Processus
vaginalis

/ “\Lamina lateralis
processus pterygoidei

& —-Lamina medialis
] processus
pterygoidei

Proc. pterygoideus"

Hamulus pterygoideus’



Os occipitale
(Tylni kost)

* pars basilaris ._
« pars lateralis
* squama occipitalis

— facies externa, interna

— protuberantia
occlipitalis externa,
Interna

— eminentia cruciformis
— sulcl sinuum

« foramen magnum

Magnem

Hypoglossal
canalg

Lufoviot dn gle



Os occipitale — novorozenec

e pars
nasilaris Upper part
of squama
e pars
ateralis St
and lower parts
° Squama of squama
occipitalis it

Kerckring’s
centre

Lateral part

Basilar part




Os occipitale

Foramen magnum / Velky tylni otvor

Basion, opisthion — kraniometrické body

Pars basilaris / Spodinova Cast

Clivus Blumenbachi / Svah

Tuberculum pharyngeum / Hitanovy hrbolek

Sulcus sinus petrosi inferioris / Brazda dolniho skalniho
splavu

Pars lateralis

Squama occipitalis

(Margo mastoideus, lambdoideus)

Os interparietale Incae s. Goethicum - variabilni

Sutura mendosa — variabilni (jen v détstvi)

Sutura occipitalis transversa — variabilni (jen v détstvi)

Condylus occipitalis / Tylni kloubni hrbol

Canalis nervi hypoglossi / Kanal podjazykového nervu

Fossa condylaris

Canalis condylaris / Hrbolovy kanal

(Tuberculum jugulare / Hrdelni hrbolek)

Incisura jugularis

Processus intrajugularis / Nitrohrdelni vybézek

Processus jugularis

Magnem

Hypoglossal
ki canalg




Sutura Sutura occipitalis
mendosa transversa

do 4. roku
pretrvava v 5 %
— 30% v Americe

* mezi castmi squama
occipitalis

sagital suture posterior

_~ fontancl

lamdoid

mastoid

\
\ sulure

fomtancl

mendosal
suture

http://posterng.netkey.at/esr/viewing/index.php?module=viewimage&task=&maxheight=300& http://posterng.netkey.at/esr/viewing/index.php?module=viewimage&task=&maxheight=300&m
maxwidth=300&mediafile_id=498119&201301301352.gif axwidth=300&mediafile_id=498130&201301301347.gif



Squama occipitalis [Planum occipitale]

... Margo lambdoideus

Protuberantia
Lineanuchae _____. __SEE—" " — _ewe. ., e U 0 occipitalis externa
suprema (Inion)

Linea nuchae -~ TS [Planum nuchale]

superior

TSy Margo mastoideus

-
Linea nuchae -~ 3
R N
inferior X
3 3 .~ * [Planum nuchale]
. . . = £ f N 3 i
ars lateralis processus iugularis -~ ; f ; \ b “Hosta condylatls
; r 3
- / 1 \\ \\\
P . / \ ¥ . .
Canalis hypoglossi / | ‘\\ Canalis condylaris

3 \ . .
Foramen magnum X Condylus occipitalis

Crista occipitalis externa



Os occipitale
pars basilaris, partes laterales

[Planum nuchale] Squama occipitalis Linea nuchae inferior

Pars lateralis
ossis occipitalis

Processus ugularis -~

N . .
Z # S N + Canalis condylaris
4 / \ \
P / \ \
’ / \ z 2 )
& P g N Incisura iugularis
/4 / % Canalis hypoglossi
. =
Processus / N Y
intraiugularis (Var.) / 0 \ 3
2 ’ ’ | % Foramen magnum

& . 1 \
Condylus occipitalis ~ Pars basilaris ossis occipitalis ~ Tuberculum pharyngeum



Facies externa

Protuberantia occipitalis externa / Vnéjsi tylni hrbol

Crista occipitalis externa — variabilni

Linea nuchalis suprema, superior, inferior / Horejsi,
horni, dolni Sijova Cara

Inion - kraniometricky bod

Planum occipitale / Tylni rovina

(Processus paramastoideus / Pfisoscovy vybézek) —
variabilni

Facies interna

Eminentia cruciformis / Kfizova vyvySenina

Probuterantia occipitalis interna/ Vnitini tylni hrbol

Sulcus sinus sagittalis superioris / Brazda horniho
Sipoveho splavu

Sulcus sinus transversi

Sulcus sinus sigmoidei

Sulcus sinus occipitalis - Crista occipitalis interna 8 gy, [ e

Hypoglossal
3 canalg

Sulcus sinus marginalis / Brazda okrajového splavu

Fossa cerebralis / Mozkova jama

Fossa cerebellaris / MozeCkova jama







Os frontale

Squama frontalis / Celni $upina

Facies externa

Tuber frontale

Arcus superciliaris / Nadoc€nicovy oblouk

Glabella / Celni UZlabi — kraniometricky bod -

Sutura frontalis persitens s. methopica / —|
Celni Sev

Margo supraorbitalis / NadocCnicovy okraj

Incisura supraorbitalis s. Foramen
supraorbitale

Incisura frontalis s. Foramen frontale

Facies temporalis

(Margo parietalis)

Linea temporalis

Temporal surface

Processus zygomaticus / Jafrmovy vybézek

/
Supraorbital notch

For articulation with nasal bone

y—Temporal crest

erciliary ridge

1d remains of frontal suture

¥~ Internal angular process



Os frontale
(Celni kost)

Facies interna

Crista frontalis s cufome

(osfrontale);

Sulcus sinus sagittalis superioris

/

Foramen caecum / Slepy otvor

Impressiones gyrorum / Otisky zavitl

Juga cerebralia

Foveolae granulares Pacchioni

U'nier surfore of wesel prociss
Jorming poart of n-,’g{ e



Sutura frontalis persistens

Sutura methopica
» do 2 let véku se uzavira — pretrvava u 5-8 %

frontal bones




Qs frontale
(Celni kost)

Pars nasalis / Nosni ¢ast Celni kosti

(Spina nasalis)

(Margo nasalis)

Pars orbitalis / Oc¢nicova ¢ast ¢elni kosti

Facies orbitalis

Fovea trochlearis / Kladkova jamka .

(Spina trochlearis) \

Fossa glandulae lacrimalis / Slzna jamka\\ o

(Margo sphenoidalis / Klinovy okraj) N\

Incisura ethmoidalis / Cichovy zéafez

Sinus frontalis / Celni dutina

Apertura sinus frontalis / Usti &elni dutiny

Septum sinuum frontalium / Pfepazka Celnich
dutin







Os parietale
(temenni kost)

Facies externa

Linea temporalis superior / Horni
spankova Cara

Linea temporalis inferior

Tuber parietale

Margo occipitalis, squamosus, sagittalis,
frontalis / Tylni, Supinovy, Sipovy, Celni okraj

Angulus frontalis, occipitalis, sphenoidalis,
mastoideus / Celni, tylni, klinovy, soscovy
uhel

Foramen parietale

Facies interna

Sulcus sinus sagittalis superioris /
Brazda Sipového splavu

Sulcus sinus sigmoidei / Brazda esovitého
splavu

Sulcus arteriae meningeae mediae /
Zlabek stfedni plenove tepny

Sulci arteriosi

v

‘.‘l\.'" %

e

——

\) S
TR

v\:;.’; \ Parielal e

<

2

= Articulates

= i ; i

{ .:’ ‘ik 'ﬂ_ .: = with
% > occipital
-% g bone

’ -;?Q( <

&

With
temporal squama

With mastoid portion of
temporal bone




Os parietale



Os ethmoidale (Cichova kost)




Qs ethmoidale
(Cichova kost)

Lamina cribrosa / Dirkovana plotenka —__|

Foramina cribrosa

Crista galli / Kohouti hfeben

(Alae cristae galli)

Lamina perpendicularis / Svisla ploténka <

Labyrinthus ethmoidalis / Cichové qudiété\

Cellulae ethmoidales anteriores, medii,
posteriores / Predni, stfedni, zadni Cichove
sklipky

Lamina orbitalis (dfive papyracea) ———

Concha nasalis media, superior,
(suprema) / Stredni, horni, (horejSi) nosni
skorepa

Bulla ethmoidalis / Cichova vypuklina ——

Processus uncinatus / Hackovity vybézek

(Infundibulum ethmoidale / Cichova

nalevka)

Lamina orbitalis ~—

y s
| F ’ y —— :A'
\
\ ’ Laming : %
\ el foramina

I —— Lamina perpendicularis

Cellulae cthmoidales

~~-_,I abyrinthus
x >
B~/ ethmoidalis
N/
[ (cellulae ethmordales)

Lamina orbutalis

| '/ ,
177
/7

crnbrosa

CeNlae ethmoidalese —

Cellulaeé/ \
ethmoidales

shram.kiev.ua/health/anatomy/

Lamina perpendicularis

Infundibulum
_ethmoidale

' Rulla
ethmoidalis

-Concha
nasalis media

—Concha
nasalis superior

Luaming et
foramina cribrosa



L

Os ethmoidale
(Cichova kost)

bulla v
cellulae ethmoidales)  ethmoidalis

Nz Vg
processus uncinatus—“j /

\
Pohled - = .
zezadu m :

_lamina cribrosa

. crista galli

lamina orbitalis

concha nasalis media 2

lamina perpendicularis




Os ethmoidale (Cichova kost)




Os ethmoidale (Cichova kost)

Concha nasalis media

Concha nasalis superior
e J———_—

i
Superior | hoya %(Superior
concha

' )/ meatus

Middle ol MM o Middle
concha 3 meatus
L';f:g‘%f Inferior

meatus

O Sy



Concha nasalis inferior
(Dolni nosni skorepa)

Processus lacrimalis /
Slzny vybézek

Processus maxillaris /
Celistni vybézek

Processus ethmoidalis

Lateral Surface of Left Medial Surface of Left

Lacrimal Process

Palatine

Palatine _E{: 2 Anterior —_ . ; M Process

Process |/

e i "”’-*‘I”?-Maxillm-ly Process
Ethmoid Process \ /

Inferior
Edge

Superior \ \ 0 ,i“{(Superior
concha ~ | ~ )/ meatus
Middle >~ %  Middle
concha : meatus
Inferior :
Inferior
concha meatus

(©) texchmeanatomy _



Aritevietes with Mazilic

Os nasale (nosni kost)
Os lacrimale (slzni kost)

crista lacrimalis posterior

sulcus lacrimalis
foramen nasale

( Crest with

perpendicular
1 plate of
ethmoid

~———_ Groove for
nasal nerve

Outer Surface. Inner Surface.

sulcus ethmoidalis




Vomer (Radlicna kost)

e ala vomeris

Crista galli /(\
Lame criblée

Chiasma
optique J“gum /

Dos de |a selle N
Selle turcique A

Os nasal
Lame porpondlculalrt Epine frontale

Ethmoide /4

Vomer
(vue latérale droite)



Viscerocranium

os zygomaticum (licni kost)

maxilla (horni Celist)
mandibula (dolni Celist)
os palatinum (patrova kost)
0s hyoideum (jazylka)

ossicula auditus (usSni kustky)



Corpus maxillae

Facies orbitalis

Facies anterior

Facies infratemporalis —

Facies nasalis

Processus frontalis  \\ |

Processus zygomaticus X3

Processus palatinus

N\

Processus alveol

Sinus maxillaris
Highmori / C




WA Jronial Done

With lacrimal bone

With orbital plate of
/ ethmoid bone

With orbital process of
O\ padatine bone

Infra-orbital groove

Orbital surface T3 S i (A T A,
Corpus maxillae ' , B R TSy §
- A nfra-orbital foramen - "" - - b, - — W ith sygomatic bone
’ > J \ s

Facies orbitalis

Canalis infraorbitalis

Sulcus infraorbitalis

Margo infraorbitalis

Facies anterior

Foramen infraorbitale

Fossa canina / Spi¢akova jama

(Incisura nasalis)

Spina nasalis anterior

Facies infratemporalis

Foramina alveolaria / Luzkové otvory

Canales alveolares / Luzkoveé kanalky

Tuber maxillae

Facies nasalis

(Sulcus lacrimalis)

Crista conchalis

Hiatus maxillaris

(Sulcus palatinus major)

Sinus maxillaris /Antrum Highmori / Celistni dutina



Maxilla (horni Celist

Processus frontalis \

Crista lacrimalis anterior

(Incisura lacrimalis)

Crista ethmoidalis

Processus zygomaticus

Processus palatinus

Crista nasalis

Os incisivum seu Premaxilla |/ Mezicelist —
variabilni (samostatna jen v détstvi) \

Sutura incisiva / Mezigelistni $ev — variabilni (jén\

v détstvi)
Canales incisivi et foramina incisiva N\
(Spinae palatine) NN

(Sulci palatini) ~

N

Processus alveolaris / Luzkovy vybézek

~

Arcus alveolaris

~N

Alveoli dentales / Zubni IUzka

Septa interalveolaria / MezillUZzkové prepazky

Septa interradicularia / Mezikorenové prepazky

Juga alveolaria / LuZkova jafma

WA Jronial Done

With lacrimal bone

With orbital plate of
| ethmoid bone

With orbital process of
O\ padatine bone

Infra-orbital groove




Processus palatinus maxillae

| Sutura palatina transversa

Lamina medialis .

| / Spina nasalis posterior
Proc. pterygoideus N [ /
|
/

/ / Os palatinum, Lamina horizontalis
Lamina lateralis — _ ~

_ Foramen palatinum minus
~

_ — Foramen palatinum majus

y Maxilla, Proc. zygomaticus

v
Sulci palatini ~ Meac s ‘
Spinae palatinae

(Sutura incisiva) — T~ Maxilla, Proc. palatinus

(Os incisivum) 7 ™ (Os incisivum)

Foramen incisivum f ) Sutura palatina mediana

Abb. 86 Harter Gaumen, Palatum durum;
von unten .






Os Incisivum
(premaxilla, mezicelist)

* vyvoj: frontonazalni
vybezek obliceje
e sutura incisiva

Medial nasal
process Frontal nasal

process

Frontal nasal

PIOCaSSs Maxillary
process

Lateral
nasal

Medial
nasal
process

Maxillary
process

Mandibular Mandibular
arch arch

premaxilla

naso-pal. for.

palatal proe. of max.

palatine foramen.




Rozstepove vady

cheilo/gnatho/palatoschisis — asi 1 %o porodu




Vedlejsi nosni dutiny
Sinus paranasales




Mandibula (dolni Celist)

Corpus mandibulae

Basis mandibulae
— Ramus mandibulae S
Angulus mandibulae
Processus condylaris
Processus coronoideus \




Mandibula (dolni Celist)

Corpus mandibulae

Basis mandibulae

Syndesmosis mandibulae — variabilni (jen
v détstvi do 1. roku)

Protuberantia mentalis / Bradova vyvySenina

(Tuberculum mentale)

Foramen mentale

Linea obliqua / Sikma &ara

Fossa digastrica / Jamka dvojbiiSkevého svalu

Spina mentalis superior et inferior ———

Linea mylohyoidea / JazylkoCelistni Cara \

(Torus mandibularis — variabilni) N\

Fovea sublingualis / Podjazykova jamka —\\

Fovea submandibularis / PodcCelistni jamka \\\\

Arcus alveolaris \\\
N

Alveoli dentales

Septa interalveolaria

Septa interradicularia

Juga alveolaria

Trigonum retromolare / ZastoliCkovy trojuhelnik

(Fossa retromolaris)



Mandibula (dolni Celist)

~ Proc. condylaris Proc. coronoideus —— — 7@

.~ Ramus mandibulae
;Juga alveolana

— Ramus mandibulae

— = Pars alveolaris

Foramen —

— Angulus mandibulae
mentale

Basis mandibulae ” / | \ _
/ \ Corpus mandibulae
Tuberculum mentale

\ Protuberantia mentalis

Abb. 119 Unterkiefer, Mandibula;
von vorne.



Mandibula (dolni Celist)

Ramus mandibulae /
Rameno dolni Celisti
Angulus mandibulae
Tuberositas masseterica /-
Zvykadova drsnatina
Tuberositas pterygoidea \|
Foramen mandibulae
Lingula mandibulae
Canalis mandibulae
Sulcus mylohyoideus ~_
— Processus coronoideus /
Hakovity nebo Svalovy
vybézek
Crista temporalis
Incisura mandibulae
Processus condylaris /
Kloubni vybézZek
Caput mandibulae /
Collum mandibulae
Fovea pterygoidea /




/ Incisura mandibulae
__ — Caput mandibulae

Proc.—— —/
coronocideus
— — Proc. condylaris

Fovea sublingualis \

(Torus mandibularis) | Lingula ——
\  mandibulae

— — Ramus mandibulae

— — Foramen mandibulae

: — — Sulcus mylohyoideus
Corpus ~~/
mandibulae

T~ (Tuberositas pterygoidea)

Fossa digastrica —— — i Angulus mandibulae

: 5 f
Spina mentalis Linea mylohvoideal y Fovea submandibularis

__— Caput mandibulae

Proc. coronoideus — — — — Fovea pterygoidea

Incisura mandibulae — —
) _ — Proc. condylaris

Arcus alveolaris ~ __
Pars alveolaris —

Foramen mentale — —

Ny,
» ™ (Tuberositas masseterica)

Protuberantia mentalis 7 \
Angulus mandibulae

Corpus mandibulae/

Abb. 117 Unterkiefer, Mandibula;
von lateral oben.



eonatus

Adultus

© Ivo Klepacek, 2015



Os zygomaticum
(licni kost)

Facies lateralis, temporalis, orbitalis

Processus temporalis

Processus frontalis

(Tuberculum orbitale)

(Tuberculum marginale — variabilni)

P

Foramen zygomaticoorbitale \/

Foramen zygomaticofaciale =~ ™~

Foramen zygomaticotemporale

Fie. 395.—The left zygomatic bone.
Lateral aspect.

Frontal process
Orbital surface j R

Bristles passed

Levator labii
superioris

Zygomaticus minor

@ wwwy probesthsys com



a kost)

iInum (Patrov

Os palat




Os palatinum (Patrova kost)

lamina horizontalis

lamina perpendicularis

* Incisura sphenopalatina — foramen
sphenopalatinum
/




Os palatinum

Lamina perpendicularis

Facies nasalis, maxillaris

Incisura sphenopalatina

(Sulcus palatinus major) — Canalis
palatinus major

(Processus pyramidalis)

Canales palatini minores

Crista ethmoidalis

Crista conchalis

—

Processus orbitalis

Processus sphenoidalis — ~___

Lamina horizontalis / Vodorovna ploténka.__

Facies nasalis et palatina

Foramina palatina minora

Spina nasalis posterior

Crista nasalis

Crista palatina




Jazylka (os hyoideum)

* COrpus
« cornu majus / velky roh
e cornu minus / maly roh

CONSTRICTOR PHARYNGIS MEDIUS
Ly OGLOSSUS

DIGASTRIOUS &
STYLOHYOIDETS

THYREGHYOIDETS
ege =l IO HTOIDEUS
Z .;‘1 o "-_|L L

!

/  MYLORYOIDEUS STERNOHYOIDEUS

GENIOHYOIDREUS

http://www.theodora.com/anatomy/images/image186.gif



Figure 6.18a The Hyoid Bone

Styloid process
(temporal bone)

Masatoid process
(temporal bone)

Mandible
Digastric muscle (anterior belly)

Stylohyoid ligament
Greater horn lohvoid le
musc
Lesser horn N
Thyrohyoid ligament (posterior belly)

EJ Anterior view showing the relationship of the hyoid bone
to the skull, the larynx, and selected skeletal muscles

© 2012 Pearson Education, Inc.



Ossicula auditus (Usni kustky)

* malleus (kladivko)
* incus (kovadlinka)
 stapes (trminek)




Zadopredni projekce oL

lacrimal frontal

nasal frontal process

optic canal of maxilla

orbital plate of frontal =

parietal

greater wing
of sphenoid
frontozygomatic

SULLE of frontal
zygomatic
superior orbital squamous temporal
fissure :
inferior orbital Zygomatic
fissure
zygomaxillary suture &7 Zii b oa il 7z S~ infraorbital foramen

middle concha mastoid process

inferior concha
maxilla

ramus of mandible

mental foramen
body of mandible

© Ivo Klepagek, 2015 symphysis menti



Neurocranium

0s occipitale
os parietale
os frontale
os temporale
os sphenoidale
os ethmoidal
0s nasale
os lacrimale i
vomer (
concha nasalis inf.




* squama
* pyramis

* proc. mastoideus
* proc. stylodeus
* 0s tympanicum

* porus et meatus
acusticus ext./int.

-
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* stredousni
dutina

— sluchové
kustky

. \'4 7
[ J V n It r n I u C h O "'17‘3 Antrum \ Prominentia canalis facialis
k)i mastcndeurn ) ( Fenestra vestibuli
e ¢ g;-:_':ﬁ,'?c:g’“s Geniculum canalis facialis

/ Hiatus canalis npetrosi majoris

— rovhovazné
ustroji

— sluchové
ustroji

e |licni nerv

Septum canalis musculotubarii

Sulcus npetrosi majoris

Sulcus npetrosi minoris
¢

Semicanalis musculi
stensoris tympani

. Semicanalis tubae
auditivae

Canalis caroticus

8 Promontorium
Cellulae mastoideae tympani

E&vaiies Cellulae tympanicae

stylomastoideurm



Synchondroza
= spojeni chrupavkou

synchondrosis
sphenooccipitalis (3)
sphenopetrosa (1)
petrooccipitalis (2)




N Spojeni na lebce

Syndesmozy
= srust vazivem

zanik=»do
synostoz

lebecni Svy

* pilovité

e Supinovy

sutura
coronalis
sagitalis
lambdoidea
sgquamosa




Synostoza

= srust kosti

e 0stemporale
e |lebecni Svy

Tempoi

lic segment






Celistni kloub
(articulatio
temporomandibularis)

kloub slozeny

* hlavice — caput mandibulae, osy
pod uhlem 150°-160°

* jamka — fossa mandibularis vCetné
tuberculum articulare

 discus articularis (vazivova
chrupavka, ev. centralni perforace /
Ve Sta,\rlll) Processus slyk)geus ¥

i Zenkerljv p0|§ta,\r,. - Za hIaViCII, Lig. sl,vlomandibukixrc
tukové vazivo s mnozstvim zil

Lig. laterale /



Zesileni kloubniho
pouzdra

Nekteré vazy jdou sice mimo kloub, maji
vSak vyznam pro zajisténi pohybu v kloubu.

* ligamentum laterale
(temporomandibulare) (2a)

* ligamentum mediale

* ligamentum pterygospinale (1b) - od
spina ossis sphenoidalis k lamina
medialis processus pterygoidei

* ligamentum sphenomandibulare (2b)

* ligamentum stylomandibulare (3a,b) 4

* raphe pterygomandibularis (4b) - od
hamulus pterygoideus za posledni
stolicku mandibuly




.‘/ ‘

\m{ Celistni kloub - pohyby

* deprese mandibuly — otvirani
ust

e elevace mandibuly - zavirani
ust

* protrakce mandibuly — posun
dopredu

* retrakce mandibuly — posun
dozadu

* lateropulse — pohyb ke stranam

= protra kce stra ny Jedne d Obr. 6.7 Celistni kloub — posun dolni
rotace strany druhé celisti pfi depresi (abdukci)



~ Celistni kloub - svaly

& 1.7"

* deprese: m. mylohyoideus,
m. digastricus (venter
anterior), m. geniohyoideus

* elevace: m. masseter, m.
temporalis, m. pterygoideus
medialis

* protrakce: m. pterygoideus
lateralis, m. masseter

* retrakce: m. temporalis, m.
masseter

* lateropulse: mm. pterygoidei



trajektorie
mandibuly

ﬁ\
(l 2B ﬂ
«.!.9 .’.',‘3
\\} /

A
zesilujici pasy
lebecnich kosti



III
V.

VI.
VII.

VIII.

IX.

XI.
XII.

50 3 3 3 33 33 3 3 5 o

Nervi craniales

. olfactorius

. opticus

. oculomotorius

. trochlearis

. trigeminus

. abducens

. facialis

. vestibulocochlearis
. glossopharyngeus
. Vagus

. accesorius

. hypoglossus

N. OLF/ \('IORIlS N, orn( us
v p—
'1- v

m
N. OCULOMOTORIUS ’

N IRO( ICLMRI

Vi N

/' N.ABDUCENS

./




n. olfactorius
n. opticus
n. oculomotorius

n. trochlearis

18
19

20

n. glossopharyngeus
n. vagus

n. abducens 2 .
n. accesorius

n. facialis

n. vestibulocochlearis
n. hypoglossus



Basis crani interna

Oltactory nerve ]
ic nerve e
eneel P I LA e ey
Abclucent nerve;, Abcucens nerve & =) “.»‘.:\\
v ¢ ! 3 , ) ' -__: 9\
» ‘ b , - \;\, Cribriform plate
Opkthaknic nerve; Ophthalmic b \%
divisicn [Va; V1) PANEN : : \'
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/Zobrazovaci metody

 RTG (rentgen)

* CT (pocitaCova
tomografie)

* MR (magneticka
rezonance)

http://radiologieplzen.eu/klasicke-rtg-snimky/




http://radiologieplzen.eu/klasicke-rtg-snimky/
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rtg hlavy ditéte

http://public.fnol.cz/iwwwi/rtg/program%20na%20vyuku
%?20radiol%20popisu/Vysledne/CD4/SIPKY/lebka.jpg

http://public.fnol.cz/wwwi/rtg/program%20na%20vyuku%
20radiol%20popisu/Vysledne/CD4/SIPKY/dens1b.jpg



PocCitacova tomografie — CT =7




MRI

MRI mozku muz

http://radiologieplzen.eu/ukazky-z-magneticke-rezonance/
http://cs.wikipedia.org/wiki/Magnetick%C3%A1_rezonance



Dékuji Vam za pozornost.
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