INTRUDUCTION, COMPISITION AND
DEVELOPEMENT OF THE SKULL
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MAIN PARTS OF THE SKULL

eConstitute by 22 bones:

eneurocranium (8) — UNPAIRED: frontal, occipital, sphenoid, ethmoid bones
PAIRED: temporal, parietal bones

eviscerocranium (14) -UNPAIRED: mandibule, vomer.
PAIRED: nasal, maxilla, zygomatic, lacrimal,
palatine, inferior nasal concha

Their role — formation of cavities, protect viscera, voice formation, initial portions of the gastrointerstinal
and respiratory systems, insertion of muscles (mascication, head movements)

Cavities:

- Cranial cavity,

- Nasal cavity,

- Paranasal sinuses

- Oral cavity,

- Orbit,

- (Tympanic cavity,
Inner ear)
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External skull base

Braus




Internal skull base

Braus

Teil der inneren Schadelbasis (Corpus, Ala minor, Ala major)
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__-Foramen caecum
& .- Crista galli
q Juga cerebralia an der Pars
““orbitalis ossis frontalis

Crista frontalis

Fromed by:
Mittlerer Teil (pars sellaris): R

eCorpus ossis sphenoidalis oo oicss
Lat. Teilen (p. temporalis): Fissura ool [3

o sup. - s
e Ala major ossis sphenoidalis firos: dibciic._
Foramen rotundum - ..¢

*Os temporale: p. squamosa, Foramen ovale._;

Foramen ... /& ' Y Lo\ SRR o

p. Petrosa facies ant. spinosum

gl
. _,»v?; o

3 N Proc. clinoideus
-#f- post.
'\-..-- Foramen lacerum

¢ Sulcus arteriae
2 ,_‘;k - - meningeae mediae

* Sulcus nervi petrosi
\% majoris und minoris
Pars petrosa 1|

. . <o - - .
ossis temporalis ' Eminentia arcuata

Borders :

- Porus acusticus int.

anterior: R 5 Ay o RN 5 Foramen juguiare
. Bl PR E K '+ 7 Proc. intrajugularis

[
Ala mlnor’ Foramen - Foramen mastoideum

magnum
Canalis condylaris

eSulcus prechiasmatis
posterior:

eDorsum sellae

eMargo sup. partis petrosae

Canalis nervi hypoglossi
Sulcus sinus transversus

Protuberantia occipitalis int. Sulcus sinus sagittalis superioris



Fossa cranii med.
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Fossa cranii posterior
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Why do we need the neuroanatomy?

Picture: Peter Claesz — Vanitas (still-life,
1630.)
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Todoro

ICP
':(;“Hg Physiologically volume and pressure are balanced within the skull
: ds’) :
60 / : A minimally disturbed balance can be already compensated
50
: Over the normal range of this compensation ability minimal changes in the

i : : s e volume lead to a disproportionally high elevation of intracranial pressure (ICP)
30 / (for further see in physiology the Monroe — Kellie —doctrine: state of volume
- 1 ,/ equilibrium of CSF, blood volume and brain tissue )

upper limit of normW o

The intracranial anatomy can be described with compartments:

* spaces between meninges (some are only pathologically present)
* structures are ,floating” in a fluid compartment (subarachnoidal cisterns)
* fluid is circulating, secretion and resorption are spatially separated

(inner and outer CSF spaces)

knowledge of these compartments is mandatory for understanding of clinical

symptoms and treatment options
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Compartments -
herniations

web.squ.edu.co
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Todorow

Oldenkott

cingular (or subfalcine) herniation (under the falx cerebri!)

missinglink.ucsf.ed
u

uncal (or lateral transtentorial) herniation (through the incisura tentorii)

cerebellar herniation (tonsillae cerebellares through the foramen magnum)

A L N R

transcranial herniation (due to trauma, surgery etc.; through the calvaria)
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Pituitary gland — sphenoidal sinus — cavernous sinus — suprasellar
pyramid
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Compartments
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Pernkopf

@ epidural space

@ subdural space
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@ subpial space




pathological & physiological compartments — intracranial bleedings

NEST
www.neurologyindia.co www.med- www.hindawi.co

m ed.virgina.edu m

subarachnoidal epidural subdural



Clinical examples; interventions, surgical — anatomical pathways

o
Dub torlical
: Clot

Harvey Cushing: ,,sub-cortical clot” (ca. 1909.) WWW.pixgood.co
(in: Harvey Cushing’s Ghosts: Death and Hauntings in Modern m
Medicine

Shin P - Yale J Biol Med (2011))



Clinical examples; interventions, surgical — anatomical
pathways

Perneczky &
Reisch

Perneczky et
al

Reisch — Baksa —
Patonay
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Blowout Fracture
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Blowout Fracture

Source: K.J. Knoop, L.B. Stack, A.B. Storrow, R.J. Thurman:
The Atlas of Emergency Medicine, 4th Edition,
www.accessemergencymedicine

Copyright © McGraw-Hill Education. All rights reserved.




Skull base



Raccoon eyes (also known panda eyes) Or periorbital
ecchymosis is a sign of basal skull fracture or subgaleal
hematome, a craniotomy that ruptures the meninges, or
(rarely) certain cancer.




Hemotympanum or hematotympanum, refers to the presence of blood in
the tympanic cavity of the middle ear. Often the result of basilar skull
fracture.




Battle's sign, also known as mastoid ecchymosis, is an
indication of fracture of middle cranial fossa.
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Viscerocranium



A Le Fort fracture of the skull is a classic transfacial fracture of the mid face, involving
the maxillary bone and surrounding structures in either a horizontal, pyramidal or
transverse direction.

< W_"’Q!‘!‘JI\"".

Le Fort | Le Fort Il Le Fort Ill
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,Fuga temporis” = Zeit vergeht P. P. Rubens: Virgin in Adoration
before the Christ Child
Tempus = Time
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Neighbors:

Os sphenoidale
Os parietale

Os occipitale

Os zygomaticum







Sutura Parietomastoidea

Sutura squamosa

Sutura spheno-
squamosa

Sutura Occipito-
mastoidea




Rechter Schlafenbein aus seitlichem Aspekt
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Mastoid-air cells
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1. canaliculi cochleae

(medial to the petrosal fossa, between
the jugular foramen and the carotid
canal)

2. Fossula petrosa and tympanic canaliculus
W (laterally from the former, also between
1 two vascular openings)




Canalis Musculotubarius = semicanalis m. tensor tympani (1) + semicanal tubae auditivae (2)
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— — — N. petrosus major

N. stapedius — _ _ %"
R. communicans (cum plexu tympanico) ___LéL ' :
\ ® 7 — — — Chorda tympani
Canalis facialis ———; —— N. lingualis (N. mandibularis)
X L
Foramen stylomastoideum ———‘—\—:—“ %

R. communicans (cum nervo vago) —— "~
Rr. temporales
: s s
R. communicans (cum nervo glossopharyngeo) ~ Rr. zygomatici
Rr. buccales

. ) + Plexus intraparotideus
R. lingualis

. : : N
N. auricularis posterior — —

R. marginalis mandibularis
R. colli

Sobotta



Facial canal
(Fallopian canal)






Fossa temporalis et infratemporalis



Topography

Temporal bone,
squamous part
Frontal bone Parietal bone

Sphenoid bone,
greater wing

Ethmoid bone

Lacrimal bone

Nasal bone
Zygomatic
bone
Maxilla
Occipital bone
Temporal bone,
Mandible petrous part

Temporal bone,
tympanic part



Infratemporal fossa

Maxilla

Palatine bone Zygomatie bone

i Frontal bone
Inferior nasal

concha

Sphenoid bone

Vomer
Temporal bone,

zygomatic process

Temporal bone,
squamous part

Temporal bone,
tympanic part

Temporal bone,
petrous part,

Foramen mastoid part

magnum

Occipital bone

Parietal bone



Infratemporal fossa

. Frontal bone, Greater wing, Temporal bone,
Anterior zygomatic process temporal surface squamous part

Tuber maxillae

Facies infratemporalis maxillae Ethmoid
bone
Spheno-
. Spheno- squamous
POSterlor palatine suture
. . . . . foramen
Tuberculum articulare (Articulatio temporomandibularis) Pterygo-
Zygomatic palatine
bone fossa
Maxill See detail
eesl bt e

Facies infratemporalis (ala majoris ossis sphenoidalis)
Squama ossis temporalis (bis der crista infratemporalis)

Pterygoid Pterygoid process,
hamulus lateral plate

Lower
Ramus mandibulae
Processus coronoideus
Arcus zygomaticus >
medial
Lamina lateralis processus pterygoidei
Fissura pterygo-makxillaris
Fissura orbitalis inferior (vorderer, lateraler Teil)

Foramen Magnum

The blue pipe cleaner has passed through
the infratemporal fossa, pterygomaxillary
fissure, pterygopalatine fossa and the
sphenopalatine foramen to enter the
nasal cavity.




INFRATEMPORAL FOSSA AND
PTERYGOPALATINE FOSSA

_Fossa infratemporalis

| Wohin (woher)

Fissura pterygomaxillaris Fosea ptervgopalatina
Fissura orbatalis mferior I {vorderer, lateraler Teal) Orbata

Foramen ovale Fossa cranti media
Foramen spinosum Fossa crann media
Fissura petrotvmpanica (Glaseri) Cavum tympani
Foramana alveolaria Zu den oberen Zahne in

canales alveolares von Maxilla
Fissura petrosquaniosa Fossa crami media




Pterygopalatine fossa






Pterygopalatine fossa

~ 7 Os parietale

— ——"" Sutura sphenofrontalis

7 N e b, IS T Os temporale, Pars squamosa
// %
Squama ———=" 0s sphenoidale, Ala minor
frantalis, -
Facies
interna

— ~ Os sphenoidale,Corpus
Os sphenoidale, - P ! p
Ala major,

Facies orbitalis

) B A " " >4 B 7
Foramina t i W ol ~

zygomatico-orbitalia . _
’ ~ Sinus sphenoidalis

- N\ " ;
Canalis infra-orbitalis Canalis pterygoideus

Foramen rotundum

Fossa pterygopalatina

h Proc. pterygoideus
™ Hamulus pterygoideus
\ Canalis palatinus major

Alveoli dentales



Maxilla
Os palatinum
Os sphenoidale

Fissura orbitalis inferior

Il Foramen rotundum msmm
Eingang in den Canalis pterygoideus
Fissura pterygopalatina = Vidianus - Kanal
Eingang in den Canalis palatinus major
und in die Canales palatini minores




pterygopalatine fossa

Lesser Optic Posterior clinoid e

) process
Anterior clinoid 3
process &

Pterygoid
canal

Frontal bone, Greater wing, Temporal bone,
zygomatic process temporal surface squamous part

Superior orbital
fissure

———+— Greater wing,
{ : cerebral surface
%)

Foramen
rotundum

Cancellous trabeculae

EthmOid Medial plate N
Pterygoid Pterygoid
bone d fossa Lateral plate process
Spheno-
palatine Anterior Tuber maxillae
foramen Bosterion Processus pterygoideus mit ala major facies
maxillaris
Zygomatic Medial Lamina perpendicularis ossis palatini+ Proc.
bone orbitalis und Proc. sphenoidalis

pterygo-maxillaris)

Nl . : : Lateral
i / . . Fossa infratemporalis (durch der fissura
Maxillary

tuberosit i
4 Superior - aja major ossis sphenoidalis mit Corpus Ossis
sphenoidalis
Inferior Processus pyramidalis ossis Palatini

Pterygoid Pterygoid process,
hamulus lateral plate



Connections of the pterygopalatine fossa

Fossa ptervgopalatina (sew Fossa sphenopalatina)

‘Wohin {woher)

Canalis pterygoideuns ( Fidii) Basis cranii externa

Canalis palatinus major Cavnm ons
seu Canalis ptervgopalatinus’ sphenopalatinns maor
(affnet sich nut Foramen palartnum mafiz)

Canales palatini minores
st Canales plervgopalating’ sphenopalating minores
(offnen sich mit Foramina palating minora)

Fissura orbitalis inferior I. (hinterer, medialer Tedl) Orbita

Fissura ptervgomaxillaris Fossa infratemporalis

Foramen rotundum Fossa cranii media

Foramen sphenopalatinum Cavum nasi (Meatus nasi communis)
seu ptervgzopalatimum

Greater wing
of sphenoid

Pterygoid process
of sphenoid

Pterygo-
maxillary |
fissure

Openings and canals of the pterygo-
palatine fossa. Schematic drawing.




Paramedian section through the skull, nght side (lateral

aspect). Frontal and maxillary sinus are opened



Oblique lateral aspect of the base of the skull. Facial skeleton.



Lesser Sphenoid Aperture of
\‘\ wing crest sphenoid sinus
W _
) - ——& = Orbital surface
| \ n
Superior orbital = Y - " ( Temporal
fissure surface
\ A S '
/‘ Foramen
N rotundum
Pterygoid 9 2=
canal 'r /
¥ 4 /
N
/ Medial )
Pterygoid . plate Pterygoid
b fossa / rocess
( v | Pterygoid 3 Lateral pre
2 / hamulus Y plate J

30::-(:8&0.,

Sphenoid bone (anterior aspect)




Rechtes Os palatinum
von hinten lateral

B3 Harter Gaumen und
Oberkieferhohlen
{eroffnet) von oben

o~ 15:27
. Schematisierter Ausschnitt aus B Rechter Oberkiefer von medial
Openings and canals of the pterygo- . a

palatine fossa. Schematic drawing.

N



DERIVATEN DES MESODERMS

ICM—EPIBLAST— MESODERM

MESODERM INTERMEDIATE MESODERM
TYPE STRUCTURE DERIVATIVE
- HEAD HEAD MUSCLES, SKULL,
CARTILAGE
- CHORDA-—— NOTOCHOF\:D —_—
- —
- s LIMB MUSCLES .
) )
- — AXIALSKELETON  J/
¢ *
PARAXIAL — SOMITES — TRUNK MUSCLB
-
—JDERM
\ ¥ oy E mmm u = -
-INTERMEDIATE PARTS OF KIDNEY
AND REPRODUCTIVE TRAC
I LIMB SKELETON
@ BEE = EEm g
. - — "HET » —
N
cLATERAL ~
= y . — BODY CAVITYDIVIDERS’

BLOOD CELLS

AMNION
CHORION

YOLK SAC
ALLANTOIS



WHERE DOES THE CRANIUM COME FROM?

LATERAL PLATE MESODERM
PARAXIAL MESODERM
NEURAL CREST In the cervical region

Desmocranium vs Chondrocranium

The cranial components develop by
MEMBRANOUS and ENDOCHONDRAL ways

They produce Compacta and Spongiosa of the

Viscerocranium and Neurocranium

CARTILAGINOUS VISCEROCRANIUM
NEUROCRANIUM

MEMBRANOUS NEUROCRANIUM
VISCEROCRANIUM




COMPONENTS OF THE CRANIUM

NEUROCRANIUM

Chondrocranium
Occipital
Sphenoid
Ethmoid

Petrous and mastoid part of temporal

viempranous neurocranium
Interparietal part of occipital
Parietal
Frontal

Squamous part of tempora

VISCEROCRANIUM

Pharyngeal Arch |

.\‘)(_'H’.;.ﬂ?.fl!‘.( LIS VISCCTrocranium
«11 ; LrR e
Makxillary process (superficial)
Squamous part of temporal
Zygomatic
-11
Maxillary
Premaxil
Nasal;
1 1
LACTIMdl:

Maxillary process (deep)

Dalas

ralatine

Vomer

| Yy
Pterygoid laminae

Mandibular process
Mandible

lvmpanic ring

—

Cartilaginous viscerocranium
Meckel’s cartilage
Malleus
Incus

PHARYNGEAL ARCH I

Cartilaginous viscerocranium
Reichert’s cartilage
Slapcs
Styvloid process




NEUROCRANIUM AND VISCEROCRANIUM

Membranous

Membranous Cartilaginous
viscerocranium viscerocranium

neurocranium

Cartilaginous
neurocranium

Frontal bone

Parietal bone

Lesser and
greater wings
and

body of
sphenoid

Ethmoid

Petrous part of
temporal bone

Nasal bone Occipital bone

Squama temporalis

Petrous part

of temporal bone
Incus

\\
3 Maxilla
c Occipital bone D Stapes
Foramen magnum Mandible - Malleus
Ol
Thyroid cartilage X
s BLUE— neural crest
Kisomis BROWN — paraxial mesoderm (somites)

M. Pet. temp.
(ELLOW - lateral plate mesoderm

Incisive

Mandible

&)
Laryngeals

=



EMBRYOLOGICAL ORIGINS OF THE CRANIUM

- Mesenchyme from around the proximal end of the neural tube
(connective tissue capsule of the prosencephalon)
- Neural crest (ectomesenchyme)

- The first 3 Somites (sclerotom)
- Mesenchyme of the 1st and 2nd branchial arches

| Neural tube
Neural crest Myotome
|

\’\ , ; Dermatome
r g ﬂ =9 X N
Sclerotome
Notochord /
Coelom\\‘

gy

Ectoderm

Endoderm

Visceral lateral plate Parietal lateral plate
mesoderm mesoderm




EMBRYOLOGICAL ORIGINS OF THE CRANIUM

Stage 14 S PR
32 day & e

555555

PHARYNGEAL ARCHES, GROOVES,
POUCHES AND DERIVATIVES

Arct
7 aroencs

B Nervoustissue | |Ectoderma | |Mesoderma [ Endoderma



CEPHALIC PRIMORDIA - MESENCHYME

Mesenchyme in general

e embryonic connective tissue

e loosely organized

e has the ability to migrate & differentiate into different cell types
e can develop from any germ layer

Ectomesenchyme

Hindbrain
Midbrain

Forebrai




CARTILAGINEOUS NEUROCRANIUM - cHonbROCRANIUM

6th week

o Ofactary capsule " \_

07 +~ A
\ o Oﬂi;‘ct o Bedy of
1 Ppineum sphenod

Ethmoid (formed by fusion
of prechordal canilage
with olactory capsule)

Prechordal
carlilage

Lesserwing
Base of of sphancid
occpital bone g
Greater wing
of sphenoid

Parachordal
carlilage

Pariotic capsule
(petrous perton of
temporad bone)

Notochord

Olfoctory

A copsule B C
Olfactory
sac

Parachordal
cartilage



CARTILAGINEOUS NEUROCRANIUM - cHonbROCRANIUM

Parachordal cartilage =

Cartilages of the — occipital bone surrounding the foramen magnum
occipital sclerotom

Hypophysial cartilage body of sphenoid
(around the hypophysis) greater wing, lesser wing, lateral plate of
the pterygoid process
Otic cartilage
(at the otic placode) temporal bone: petrous part, mastoid part

Trabeculae cranii Trabeculae fused
Nasal capsule

Ala orbitalis

. Hypophysial cartilage
Ala temporalis

Hypophysial ‘ Internal acoustic meatus

cartilages

Otic capsule '

Parachordal cartilage B : \

Notochord Occipital sclerotomes

Occipital cartilage

Former site of notochord



CARTILAGINEOUS NEUROCRANIUM - cHonbROCRANIUM

in front of rostral end of notochord
neural crest
praechordal chondrocranium

Hypophyseal

Mesenchyme
covering
cartilaginous
cranial base

Notochord

notochord

Anterior arch of atlas

Notochord —

Body of axis

Third cervical vertebra



NEURAL CREST MESENCHYME
(ECTOMESENCHYME) COMPOSES THE FRONTAL
BUT NOT THE PARIETAL BONE




MEMBRANOUS NEUROCRANIUM

Frontal bone
. Lesser and Parietal bone
, greater wings
and
body of
sphenoid

Petrous part of
™ | _~ temporal bone

Nasal bone \

Occipital bone

_Petrous part
of temporal bone

Squama temporalis
Incus

tal bone

Mandible
Thyroid cartilage
squama ossis frontalis os lacrimale

os sphenoideale | Of“"k
pars petrosa 2

os parietale os nasale
.

os occipimlé

incus + malleus 1
squama ossis temporalis | \ )
anulus tympanicus | \,‘

Meckel-porc | os zygomaticum
Reichert-porc

FLAT BONES - ENDOCHONDRAL OSSIFICATION

frontal,
parietal
tympanic part (2 ‘ -

squamous part of temporal e - B o o
squamous part of occipital "

the cells derive from both the
NEURAL CREST and PARAXIAL MESODERM

Hindbrain
Midbrain

. Forebrai



CARTILAGENOUS VISCEROCRANIUM
BONES OF THE FACIAL SKELETON

\ N
1Y ™.\ Squama ossis
; ™, . lemporalis

Circumoral first pharyngeal arch
andibular prominence

Proc. zygo- |
maticus S |
A T

.”I
‘\- \'- . "“. 2 ’A- -
AN /

\
Os zygo- 2§
maticum \ Y

. AR i
o Y N
(- Crpeh £ PRE i il
Maxilla ~\_\ e e - /
: DN —l" - o "— S ‘,‘,“ e /
e T
: o

\ TR 2
Mandibula _\ ;;a’;'.‘ s
Sl

Meckel’s cartilage
dorsal end
rudiments of incus, malleus

Os hyoideum

Gartils thyroides
Langman 3006 0~ ¥ 0

Second pharyngeal
arch

Reichert’s cartilage
stapes,

temporal

styloid process




CARTILAGINEOUS VISCEROCRANIUM

— (Meckel’s cartilage) forms MAALLEUS and INCUS

| 2. Pharyngeal arch - lReichert’s cartilage) forms STAPES

styloid proc. of the temporal bone
upper half and lesser wing of the
hyoid bone

Membranous
neurocranium

— viscerocranium viscerocranium

] Cartilaginous | Membranous

Frontal bone

 Lesser and Parietal bone

greater wings

and
body of Petrous part of
sphenoid temporal bone
Nasal bone I,/" Occipital bone
—Petrous part ) Squama temporalis

of temporal bone
Maxilla

dital bone

Mandible
Thyroid cartilage




MEMBRANOUS VISCEROCRANIUM

BONES OF THE FACIAL SKELETON

\ frontonasal prominence
e, frontal bone
/‘/M'\:"f : )

/ orbital and nasal parts
{ ‘ a 0ssis
Proc. zygo- | /

maticus ™S

Os zygo-
maticum

)
-.‘.';".'-'.‘.,:~:'.\-.
g8
o R
oy
Maxilla ;#j 2
‘;. % I\ e
s %
| >, &
q wy
G 3T >
VJ 2 ,z /

Mandibula

stylondeus
Ligamentum  Tirst pharyngeal arch

Meckgt-
PG

0 F stylohyoideum .
o A two prominences:
Cartiifgo thyroidea Cartilago . . q
cricoidea mandibular and maxillary prominences
maxilla, zygomatic, temporal squama mandible
membrane bones intramembranous ossification
maxillary prominence around the ventral part of Meckel’s cartilage

mandibular prominence



MEMBRANOUS VISCEROCRANIUM

Frontal bone

, Lesser and Parietal bone

 Qreater wings
and

Maxita body of Petrous part of
L ry X
procoss Mackets sphenoid temporal bone
cartiage
o]
o [
/ 2 Nasal bone —_ | / Occipital bone
|
Pharyngoal
Chett .
. o -Petrous part Squama temporalis
. W of temporal bone
< Maxilla Iy
~ —
y —"/ ital bone Stapes
Mandbular arch ~7

/ iy Malleus
Ao Hyoid

Thyroid cartilage

Hyod arch

DERIVATIVES : maxilla, zygomatic bone, vomer and palatine
bone, temporal squama (later joins the neurocranium)

(contains the Meckel’s cartilage)
DERIVATIVES: mandible (but the condyle is formed by
endochondral ossification)



FETAL CRANIUM

frontal bone parietal bone

temporal
squama

maxilla

mandible

Fetus 12 wk - Bohe: alizarin red
(9.2 cm CRL) N Y 2 \ Cartilage: alcian blue

hondral basi i
Ossifying Meckel’s cartilage chonarat basicranium



MEMBRANOUS NEUROCRANIUM, CALVARY

3rd month

Csontgerendak Os parietale

Os frontale “f. -/ ipi
ontale” pesiess Os occipitale

Os nasale
Nyakcsigolyak

Maxilla

Mandibula

-primary ossification centre

radial orientation

of bony

trabeculae
spiculum



MEMBRANOUS NEUROCRANIUM

SUTURES AND FONTANELLES

anterior fontanelle

Frontal (metopic)
suture

Temporal
squama

Coronal Anterior fontanelle

suture

Parietal
bone anterolateral

Occipital

N\suama  fONtanelle

Frontal bone

Alisphenoid

. Nasal bone
Parietal

bone Zygomatic

bone
Maxilla

Mandible

Sagittal 55 Occipital
suture bone
Thyroid cartilage ﬁ p ostero I atera I
e Audi icle
- icoid cartilage = (;:I::LVS."'?C Ss.s fO ntane I Ie
_~ posterior fontanelle stapes)
Lambdoid suture Styloid process

3 months postnatal

Schoenwolf et al: Larsan's Human Embryology, 4th Edition.
Copyright © 2008 by Churchill Livingstone, an imprint of Elsevier, Inc. All rights reserved

The connective tissue of the sutures/ fontanelles derives from the neural crest and
acts as an

ORGANIZER



SKULL OF A NEWBORN

fibrous sutures

Frontalis vagy
metopicus varrat  Tuber Anterolate-
Sutura frontale ralis, vagy
coronalis_ %% sphencidalis

Eldled >, fonticulus
kutacs ;
Sutura
lambdo-
idea

s o
’
R e
y o e Pl S A b Y S
. o B4
5 ELAE AT,
P x
4 \

Eigs
o ¥
\ ~7- Tuber
Yo parietale
R\,' s?gji‘&g‘;s posterolateralis, b
vagy fonticulus  \anginula

Fonticulus Os accipitale mastoideus Maxila T e

posterior

anterior fontanelle

i g Location of the parietal eye of reptiles
(closes in the middle of 2nd year) ! PEITRE] & pti

(phylogenetic relevance)






CRANIOFACIAL MALFORMATIONS

L

Lghgman 2006

FGF Receptor 3

Scaphocephaly mutation

Clover leaf ;
Syndrome Craniosynostosis

B — Langman 20C

Turrcephaly



CRANIOFACIAL MALFORMATIONS
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-.'-
' 238
bl ‘-..
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' 4
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B
4

trigonocephaly =

3
L] ’
=




INTERPARIETAL or INCA BONE

BONY INCLUSION IN THE LAMBDOID SUTURE
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