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vertebrate theory
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S. Kuratani, 2005: Craniofacial
development and the evolution of the
Richard Owen . vertebrates (the old problems on a new
1804-1892 br=r . background Zool. Science 22:1-19

an English comparative anatomist,

biologist Abbrewanons as, alisphenoid: cv, cervical ver-
tebrae e, eye: eo, exoccipital; ip, interparietal; 0s, orbitosphenoid;
ot, inner ear; par, parietal; so, supraoccipital.
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Vyvoj kosti base lebni

/ Olfactory capsule

Olfactory

e Optic capsule Edwin Stephen Goodrich
s 1868-1946

Prechordal
cartilage ’
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cartilage Optic cup
Otic vesicle Studies on the Structure &
Parachorda :
caniiagel —— Development of Vertebrates
’ Notochord The evolution of living organisms
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Holoprosencephalia
priklad: Cyclopia

Anencephaly

Acrania
priklad: Anencephalia

Cyclopia. 3.5. Gellis and
M. Feingold. Atlas of Mental
Retardation Syndromes. 1968.




otocephalia, otoencephalia, agnhathia



Hranice mezi hlavou a krkem
(kostrou hlavy a krku)
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Exprese
vybranych
geneticky

aktivnich
faktord

WNT: Wingless type

PAX6: Paired box 6

DLX: Distal-less homeobox
BARX: Barx homeobox

GSC: Goosecoid homeobox

BMP: Bone morphogenetic protein

FGFS: Fibroblast growth factor 8

PAXY9: Paired box 9



neurocranium a viscerocranium (splanchnocranium)

C Bones of the neurocranium (gray) and viscerocranium (orange)
< Left lateral view. The skull forms a bony capsule that encloses the brain,
- sensory organs, and viscera of the head. The greater size of the neuro-
— cranium (cranial vault) relative to the viscerocranium (facial skeleton)
is a typical primate feature directly correlated with the larger primate
brain.




Chondrocranium
Membrane bones (enclosed within

covering head membrane bones)
Palatopterygoquadrate

=) MK - rané utvareni
Meckel's TMJ - early formation




desmocranium chondrocranium
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D Ossification of the cranial bones

Left lateral view. The bones of the skull either develop directly from \
mesenchymal connective tissue (intramembranous ossification, gray) ~ -4
or form indirectly by the ossification of a cartilaginous model (enchon- £
dral ossification, blue). Elements derived from intramembranous and

endochondral ossification (desmocranium, chondrocranium) may fuse

together to form a single bone (e.g.. the occipital bone, temporal bone,

and sphenoid bone).

The clavicle is the only tubular bone that undergoes membranous

ossification. This explains why congenital defects of intramembranou

pssification affect both the skull and clavicle (cleidocranial dysostosis).




Osifikace

Chondrocranium

0S occipitale —basis a partes
laterales

0s temporale — pyramis a
processus mastoideus

0s sphemnoidale (krome
lamina medialis processus
pterygoidei)

0s ethmoidale

concha nasalis inferior
maleus, incus stapes
processus styloideus

0s hyoideum

Desmocranium

0s occipitale — squama

os parietale

os frontale

0s temporale —squama

0s tympanicum

0s nasale

os lacrimale

vomer

lamina medialis processus
pterygoidei

os palatinum

0s zygomaticum

maxilla

mandibula (Meckelova chrupavka)



Rozsirovani lebecni dutiny
souvisi s ,,ohybanim" rostouci
lebecni base
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Paranasalni dutiny se
podileji na utvareni lebky

a jeji oblicejove kostry

Sinus Cellulae
frontalis ethmoidales

Sinus
maxillaris




Hlavni déje;kteréurcuji tvar lebky:

zvetsovani mozku;  osifikace Svu synchondrosis sphenooccipitalis;
zvetsovani ocniho bulbu,  tah sval@i;  rostouci nosni prepazka;
prorezavani zubd

2
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Artificial
Defor ming
Apparatus

[Z] Desmocranium
2] Chondrocranium

D Viscerocranium
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__ Growing
Nasal Septal
Spheno-occipital Cartilage
Synchondrosal
Growth Cartilage Enlarging
Tongue podle

Sperbera
Teeth a kol. 2010
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Copyright ® 2001 Benjamin Cummings, an imprind of Addison Weaslay Longman, Inc.
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VZtah meZi »" 5 rdst ve sméru

%\ hodinovych rucicek

oblicejovymi liniemi  FENEEEY
behem rustu obliceje & '
(podle Jarabaka 1975) | % \

Profilova linie
obliceje
Pomaha stanovit sagitalni vztahy mezi

Celistmi a polohou brady v zavislosti

O = v
S o rust proti smeru
na mnozstvi mekkych tkani. P

hodinovych rucdicek
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Go-Gn

occlusal line . ,
Klepacek, Mazanek et al.

2001



Pohlavni rozdily
Vv utvareni lebky
muze a
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Os sphenoideale




. ' _view from the dorsolateral aspect

+ vomer/sphenoid bone
connection



Ala Canalis Jugum Fissura orbitalis
minor opticus sphenoidale superior y !<

. R
. 'r\1.

.‘ ‘f 4
\‘;.., = Ala major

5

4

Foramen
rotundum

Proc. clinoideus

Foramen anterior

spinosum

Sella Fossa Proc. clinoideus
shora turcica hypophysalis posterior

4. prepub.
(conchae)
1.R.

sphenoidale

. 8.M.F.-6.R.
1. 6.M.F.

9. 18.-20.R.




S.M.F. {conchae) Ala Canalis Jugum Fissura orbitalis

N

9.TF. minor opticus sphenoidale superior
3.8TF
4. 10.TF.
oy Ala major
5. 4MF
7. 4. MLF. ingua)
10.T.F.
Foramen
rotundum
Foramen ovale
. Proc. clinoideus
—.7' .
(?ramen o anterior
spinosum v
Sella Fossa Proc. clinoideus
, ) Uik turcica hypophysalis posterior
(conchae)
1R P .
Ala Crista Apertura sinus
2 BMF-6R. 0\ minor sphenoidalis sphenoidalis
BMF -
Ala major
. 18,208, Zdola
Foramen
! rotundum
Ala major 9‘ . s
: Lamina medialis | proc.
Lamina lateralis | Pterygoideus
Facies
temporalis Foramen ovale

spinosum

Hamulus Fissura orbitalis Corpus Fossa
a pterygoideus superior pterygoidea




Ala Crista Apertura sinus
minor sphenoidalis sphenoidalis

Facies orbitalis

Fissura orbitalis Facies
superior temporalis
Foramen
rotundum
Canalis
pterygoideus
Lamina
tod Fossa 2] ‘ medialis | proc,
Zpredu i ; 5\ \ R i
P pterygoidea /‘ , I X Dariii pterygoideus
\ = lateralis

' / pterygoideus

Ala Canalis Proc. clinoideus

g
opticus posterior ' : ’?'
e L

= Fissura orbitalis
= superior

Proc. clinoideus
anterior

Ala major,
Facies cerebralis

Foramen

Canalis rotundum

pterygoideus

Spongiosabaélkchen

Lamina medialis

zezadu Fossa

pterygoidea Lamina lateralis



Os sphenoidale et os occipitale
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pro kmen
mozkovy



Os ethmoidale
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Lamina
perpendicularis

——— Crista galli

Crista galli af 5
g wil

| oo

Lamina ." Cellulae

Cellulae cribrosa A 2 ethmoidales
ethmoidales Mz .
—  lLamina orbitalis ¢ Meatus nasalis
orbitalis < t R superior
Concha Lamina
a b nasalis media ) perpendicularis

Foramen ethmo-
idale anterius

Citéen Crista galli
rista galli -

Foramen
ethmoidali .
posterius \

Lamina . %
orbitalis P ‘\
\ Concha
‘/ nasalis superior

Cellulae -
ethmoidales

Bulla
ethmoidalis )
Lamina D Infundibulum
perpendi- Proc. - - ethmoidale
cularis I & Concha nasalis uncinatus »
2 29 7 media
e |
2 Concha %— Lamina

c d nasalis media perpendicularis



&
S
O
©
=
O
(@)
>
N
")
O




————4.1.R.

~ = " 1.PERINATAL.

- L6&MF

_--5.DO 18.R.

Squamous
part

Petrous
part

. B4R



Zngm.\! I
process

zespoda

Articular
tubercle

Mandibular
fossa

External
ACoustic opening

- Carotid
canal

Styloid

—
jugular
- Mastoid — fossa
nNotc h
Stviomastoid
foramen
Mastoid

foramen




Sulcus
arteriosus

zevnitr

'

A
-

.

Proc.

, . ’ - ‘ L - 2o
- Vi -
zygomaticus ~

S R 4
p

S
-

Porus acusticus
internus
" Apex partis : - . Foramen
petrosae r Ay mastoideum
- Proc Sulcus sinus
sigmoidei 5

styloideus



cavum tympani

labyrinthus osseus

Dutinky vnitrnino a stredniho ucha uvnitr os petrosum
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Cavum tympani—- schematicky frontalnirez
Paries labyrinthicus — ventrobasalni sténa os petrosum
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Os palatinum

199. OSSA PALATINA (obou stran) ve spojeni s 0s sphenoidale —
pohled zleva shora zpredu
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processus orbitalis {ploska hledici do oénice)

2/ processus sphenoidalis
3,/

incisura sphenopalatina (doplnénd stykem s kosti klinovou
ve foramen sphenopalatinum)

! sulcus palatinus major
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! processus orbitalis (ploska obricena do dutiny nosni)
' processus orbitalis — okraj plosky hledici do oénice
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! processus pyramidalis
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a symphysis menti
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C. zmény relativni vysky téla a ramene mandibuly, utvaf
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alveolaris a Ghlu ramene u novorozence, 3letého ditéte, u dospé-
iého, a ve stafi na bezzubé mandibule
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Caput mandibulae o
Processu coronoideus

Collum

Processus = e g R A Foramen
condylaris £ | mandibulae

Ramus mandibulae

Tuberositas masseterica

Angulus mandibulae

Canalis mandibulae

Grey 1918 Corpus mandibulae
Foramen mentale
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Tahové
a tlakové
linie dolni

Celisti

Pressure trajectories
-------- Tension trajectories

Tillmann et al. 1983)



Dolni Celist Karla IV.

Post traumatic changes A-C
Cormrection of the occlusion
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Tuber
frontale

Fonticulus
major

Tuber

parietale
Fonticulus minor

AN




Fontanelles
fonticull

anterior (major),
posterior, mastoideus,
sphenoideus

\/zhledem ke pruznym
vzajemnym spojenim se
mezi sebou mohou
omezene pohybovat:

konfigurace lebky se
pfizpusobi pomérum v
porodnim kanalu. Velke
stlaceni lebky novorozence
vede k nebezpecCné
deformite -




| ebka novorozence

Velké neurocranium

Nizké splanchnocranium
Prominuiji tubera frontalia et parietalia (pocatky osifikace) O
Fonticuli cranii

Vazivové pasky mezi kostmi klenby lebeéni - pohyblivost
Nejsou vyvinuty paranasalni dutiny

Os frontale rozdelené svem

Patrny sev mezi maxillou a premaxillou

Symphysis menti

Angulus mandibulae -150-160 stupniu

Os tympanicum — anulus tympanicus



Fetal head molding

Sutures

Birth canal
(vagina)

Minutes after birth After 24 hours
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Molding of the calvaria

configuratio X conformatio

zména tvaru novorozeneckeé lebky z plvodniho prevazné mesokefalického na jiny

zmena tvaru novorozenecke lebky vyvolana prisouvanim (podsouvanim)
lupink v dlsledku tlaku
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Hydrocephalus
Divka 2,5 roku

Hydrocephalus

chlapec 4 roky
Obvod 61,5cm
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